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(Forward voltage) (VF) L&l
(reverse breakdown voltage )(VB) ;LYo °
(reverse leakage current) (IR) ouSall copudll sl ®
Device Material PIV Iy max. Ip max. Application
IN4148 Silicon 100V T5mA 25nA General purpose
IN914 Silicon 100V TSmA 25nA General purpose
AALL Germanium 60V [0mA 200 pA RF detector
0A47 Germanium 25V I10mA 100 pA Signal detector
0A9] Germanium 15V S0mA 275 A General purpose
IN4001 Silicon 0V A 10 uA Low-voltage rectifier
IN5404 Silicon 400V JA 10 uA High-voltage rectifier
BY127 Silicon 1250V A 10 pA High-voltage rectifier
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Bipolar Junction Transistor, or BJT
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If we now join together two individual signal
diodes back-to-back, this will give us two PN-
junctions connected together in series which
would share a common Positive, (P) or Negative,
(N) terminal. The fusion of these two diodes
produces a three layer, two junction, three
terminal device forming the basis of a Bipolar
Junction Transistor, or BJT for short. The

word Transistor is a combination of the two
words Transfer Varistor which describes their
mode of operation way back in their early days of

electronics development.
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The principle of operation of the two transistor types PNP and NPN, is exactly the same the only difference being in their biasing and the polarity
of the power supply for each type.
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Transistors applications

® ltcanactas either an insulator or a conductor by the application of a small signal voltage.

® This ability enables it to have two basic functions: “switching Jad Jia 5 43 9 5l C_jj\s.qS" (digital electronics) or

“amplification” (analogue electronics) GledindS
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Transistors applications
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Bipolar Transistor Configurations

Then bipolar transistors have the ability to operate within three different regions:

*Active Region — the transistor operates as an amplifier and Ic = [3*Ib

*Saturation — the transistor is “Fully-ON" operating as a switch and Ic = I(saturation)

*Cut-off — the transistor is “Fully-OFF” operating as a switch and Ic =0

Bipolar Transistor Configu rations

*Common Base Configuration — has Voltage Gain but no Current Gain.
*Common Emitter Configuration — has both Current and Voltage Gain.
*Common Collector Configuration — has Current Gain but no Voltage Gain.
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The Common Emitter (CE) Configuration
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Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years.
This advancement is important for other aspects of technological progress in computing - such as processing speed or the price of computers.

Transistor count
50,000,000,000 Qv omm
Ko P cenk ';'0‘9 o

Moore’s Law: The number of transistors on microchips doubles every two years
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Moore’s Law —

In 1965, Gordon E. Moore
observed that, for economical
reasons, the number of
transistors per chip followed an

A8 58 s gt 33 Al CELESS) aay e
AS Al a5 Ax s S ) )il delial
lalledl Aelia b 53l

ot AlA 86 billion GVl Elad (s omy
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exponential trend . X ; 4 -
P A8 ma 202l 138 213 Gy Al Jary o 58S
- Intel 48 58 8 Go Al ghe pug gl 8y Sladlaall o gl Jal ye a0
Table 4.1  Evolution of Intel Pentium Family of Microprocessors * Th el ntel Core 2 q u ad_
CLOCK SPEED
DATE UPON i
NAME  INTRODUCED  TRANSISTORS  INTRODUCTION DATAWIDTH ERISERUEESSOT contains
8080 1974 6,000 2 MHz 8 bit more than 580
8088 1979 29,000 5 Mz 16 bit, it bus - )
million transistors.
80286 1982 134,000 6 Mz 16 bit
80386 1985 275,000 16 Mz 32 it ®* The Corei7 980X
80486 1989 1,200,000 25 MHz 32 bis .
launched in 2010,
Pentum 1993 3,100,000 60 MHz 32 bis, 64t bus
Pentiom I 1997 7,500,000 233 Mz 32 bits, 64t bus the number of transistor
Pentium I 1999 9,500,000 450 MHz 32 bis, 644t bus ‘
: - sis 11,699,999,999.
Pentium 4 2000 42,000,000 1.5 6z 32 bis 64t bus

https://manara.edu.sy/


https://manara.edu.sy/

Y

6)jliaJl

Thyristors (SCRs)

* Silicon Controlled Rectifier, SCR or just Thyristor as it is SCRs with kiloamp ratings have diameters of 10 cm or greater.
more commonly known, is similar in construction to the 2N6405G, Thyristor 800V, 10A 60mA.
transistor

* The equivalent circuit of an SCR is composed of a PNP Anode
transistor and an NPN transistor interconnected as shown - _,*

Cathode
Ancde iy Anode (A)
e ILCI-'—E:
lIA
TRy
P P TR, PNP(@f Schematic symbol
N — N N —_—
p G p p Gate |lz
Gate (@) 0—1@)
N TR, N TRz
MPM ‘
I Physical diagram I IAJ’IEJ“
Cathode K Cathode (K)

Thyristor (SCR) Geometry Two transistor equivalent

schematic circuit
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SCR Thyristor I-V Characteristics dool A
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Anode current T
ot —{P|NPN
— «— Forward on state voltage drop Anode (A) Cathode (K} Forward
+l Ac i
Igy <Tgz <lga <las + = Hren ON State Forward
Bias
Holding Latching Gate (G)
current  current 5 - —_— —
ransition sta Cormventicnal Curent Flow Holdi
Reverse IL c,_.-renrg l Breakover
breakdown N\ T Hpeeeeenlll ] Ig>0 / | Wvoltage
VO"&@ I IH ..... S N e ¢ e [ [ ~-{Sputyupupuapp— -1
8O ! Forward leakage V - v
K Ven ¥ .__current > Reverse 7 Forward
¥ Vv V Voltage Gate Vaoltage
VA Reve - i Triggered ON
everse ' (Volts) (Conduction)
leakage blocking state Reverse Voltage
current (OFF state) Egam Blocking ; Olzdita:;
Reverse kdown Orw: /oltage
Reverse bloc:i\:\z state Vgo = Forward breakover voltage Voltage Blocking
s Vgs = Reverse breakover voltage Reverse
region - Y Bias Reverse
= -1 ¥ Current

*Thyristors are semiconductor devices that can operate only in the switching mode.
*Thyristor are current operated devices, a small Gate current controls a larger Anode current.
*Once triggered “ON”, will be latched “ON" conducting even when a gate current is no longer applied providing Anode current

is above Iatching current.
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Trigonometric Identities
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sin{le + ) = sinz cosf + cosa sin §
sin{a — ) = sinz cosf — cosa sin §
cos(a + ) = cosacosff —sina sin §

cos(a — ) = cosacosff + sina sin §

sna +sinff = 25in(a+ﬁ) cns(g_ﬁ)

2 2
a+ o —
sino:—sinﬁ'zEcns( zﬁ)sin( 23)

tan(o + B) = %

tan(a — ) = %

one o = 2e( o5
e X

2tana

sin{2e) = 2sinecosg = ————
(2a) 1+tan“ o

cos(2a) = cos?a—sinfa = 2cosfw—1

. 1 —tan®a
=1-2sinfg=——-—
1+tan-a
2tana
tan(2q) = ———
n(2a) 1—tan“ o
cotZa—1
a) =—m
cot{2a) 2ot

Smg) _ 4 ||1 —Znsa

cas(%) _ 4 ||1+ Zusaf

_\J

v 1—cosa sina |1—cosr:r
tan(—): - = =i |

2 sina 1+ cosa ,\|1+cosrx

o 1+ cosex sina |1+cusa
cnt(—)= , = =+ |

2 sin o 1—cosa ,\Ji—cusa

sin & sin § = % [cos(e — ) — cos(a + )]

sin@cosf = % [sin{e + 8) + sin(a — £)]

cose sinf = % [sin(e + 8) — sin(e — £)]

sinfo + cosfa=1
tanfa+1=secla

1+ cot? e =cscla

sin(3a) = 3sinag —4sin® o
cos(3a) = 4cos®a— 3cosa
Jtang —tan® o

tan(3a) = 1—3tan’ e

cosa cosff = % [cosler — B) + cos(a+ 5)] .

sin({4a) = 4sinacosa (2 cos?a —1)

ros(da) = 8cosia — Bcosfa+1

sin(5a) = 5sineg — 20 sin® o + 16sin® o

cos{5e) = 16 cos®a — 20 cos®a + S cosa
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Trigonometric Identities
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Reciprocal Identities
cotf = L
tan &
cscl = L
sin @
sect = !
cos @

Quotient Identities

tan 6 — sin @
cosd
cotf = C?SS
sin &

Trigonometric Functions

Odd Functions

f(=x)==f()

Even Functions

f(=x)=/f()

-3.15

T
0.00

T
10.00

T
20.00
Time [ms]

v(t) = Vg Sinwt

Pythagorean Identities
sin” @ +cos” =1
tan’ @ +1=sec’ @

21 1+cot” @ =csc” O
a):znf = -
v(0) = vy, Sinb
6 0 30 60 90 120 150 180
0o |V v 0
v(t) n;ax \/§vmax Umax \/§Umax max
2 2

sin(—x) =—sinx

c0s(—x) =cosx csc(—x) =—cscx

sec(—x) =secx tan(—x) = —tan x

cot(—x) =—cotx

(cost,sint)

HV

sin(m —f) = +sin f smx=cos[%—x
cos(m — ) = — cosd

tan(m —#) = — tanf] |cosx =$iﬁ[’—2r—x
csc(m — ) = +cscf .
sec(m —f) = —sect tanx:cm[é-x
CGt-(?T—Ig) — —CCI".'-E\" me'=tan[£_x
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Mean or average value of alternating current ;.
6)jliaJl

Mean or average value of alternating current is that value of steady current which sends the same amount of charge through acircuitin

a certain time. (e <8 g c_sﬁ 31 e Aadl) e ol udi Ju L.,Sm Colll LAl dad 5o 20 el Ll ded o g

The average value of alternating current is defined as the average of all values of current over a positive half—cycle or negative half-

cycle. Therefore mean or daverage Value of symmetrical alternating current over one complete CyCIC is zero

yA
—i [ f(x)dx

S o, X J-f(x)d)(:f(c)( — )

-375.00 —

- T - - - - T - - - - T
-3.15 0.00 10.00 20.00
Time [ms]

1 2w 1 2m :
VaV:E f() v(@)d@ VaVZEIO vmaxglng dfé = (0 Area of curve = area of rectangle
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Root mean square deolo
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e The term "RMS" stands for "Root-Mean-Squared", also called the AC equivalent to DC voltage.

e RMSis equal to the value of the constant direct current that would produce the same power (heat) dissipation in
aresistive load.

1 T - TR wb v e o . - - -
_ |1 2 A Bl (o 90 il Aiial) 5 Allall Aa@ll an
Xrms _\/T fO X (t) dt : 3 (59 Ul Aatiall '
L (272 2 Vmax Al Ayl da gall s
Vims = |5 Jo VmaxSin?6d6 = NG lall Ll As sall

Since an AC voltage rises and falls with time, it takes more AC voltage to produce a given RMS voltage than it would for DC.

For example, it would take 169 volts peak AC to achieve 120 volts RMS.

In this example, the heating value (produced amount of heat dissipation across a resistor ) of the (169 volts peak AC = 120

volts RMS) is equivalent to that of a 120 volt DC source or power supply.
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Most multi-meters, either voltmeters or ammeters, measure

RMS value assuming apure sinusoidal waveform.

AC Voltage

240V

Y Vosa |

| T Wi

: f Peak )

' RMS l
/ v 0
Peak to
Peak e
Average y

Ve
v L

One Full Cycle

L

OC Voltage
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Lo (St e éi Slagad) alusiwl Jl> (3 (Rectifiers)logally B2 sda (udy o/ DC/ yaiun HLs J) o/ AC/ bl Ll hus

L8 8y0all lygrusils ol oyl gias il alasiwl Jl> (8 (Converter) c¥adl 35231 sda (sudy o/ DC/ paiuns 5l J) o/ AC/gbal) HLadl Jyuss
sl

@ Se=ild ablE (Inverters) LWL 852¥ sda (@uds/AC/ wglias 55 ) «/DC/ e HLadl Jous

@Sz=il] aLL5 (Choppers) cilalaally 352¥1 sia @y /DC / meiwd! 5L ) «/DC/ poiadl HLadl Jyus

Yl B32d sda (g (bl sl auie J50 00,5 e caliza (3T a0, /AC/gline 5L ) ccnne 33,5 63 /AC/ gliall 5Ll Jyuss
.(Frequency Convertor) Zas,4!
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ANSYS Simplorer 11.0 §)ial

https://getintopc.today/ansys-simplorer-free-download/

1. Install software
2. Delete any lic file in AnsysEM\admin and copy license.lic to AnsysEM\admin
3. Shut down any AntiVirus software
4. Copy CrackSimplorer11.x.exe to the product main exe file folder
For example,copy CrackMaxwell16.x to the folder where the maxwell.exe resides

5. Run the Crack.exe
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-
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