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m Circuit and component
Electronic circuits consist of components (parts) such as lamps, resistors and
transistors, connected to an electrical supply, e.g. a battery. The connections are
wires or strips of materials that are good electrical conductors, like copper. The

connections and components must make a complete path, i.e. a circuit
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= Questions
In the simple circuit diagram of Fig. 1-3, identify the symbols.
The circuit in Fig. 1-4 shows the lamps L, and L, connected in series (that is,
one after the other) with a cell and a closed switch what happens to L, if L, fails?
In Fig. 1-5 lamps L, and L, are connected in parallel (that is, side by side) and
both are controlled by the same switch.
(a) What happens this time to L, if L, fails?
(b) Redraw circuits so that each lamp has a separate switch.

Figure -1-3 Figure -1-4 Figure -1-5

(b) Redraw the circuits

4-In Fig. 1-6, one lamp fails in each circuit. In which circuit, A, B or C, will:

@) One lamp go out (b) Two lamps go out (c) Four lamps go out?
A B C
Figure -1-6
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Exercise

Translate the following words and sentences into Persian: The world of electronics
- Circuit diagrams _ Electric current _ Transformers _ Integrated circuits _ Transducers —
Electronic systems _ Logic systems _ Microcomputer systems _ Audio systems _ Radio
systems _ Instruments _Meters _ Fault finding_ Safety - Dangers of electricity _ Safety
precautions _ Content _ Building circuits _ Experiments _ Lamp circuits - What resistors
do - Diode_ Thermistors - LDR _ What a transistor does - Projects _ Flashing lamp_
Electronic organ _ ‘Chip’ radio - Components needed _ Addresses _ Index _ Acknowledge

. 7 q o . e
V2V Jgaz aslice Jguz 5o Iime BISTL & jgods |y ool dez 5 (e .0y lews b a4y 1) ooy o

Transistor Construction and Packaging

Like the diode, the three layers of an NPN or PNP transistor are not formed by
joining three alternately doped regions. These three layers are formed by a ‘diffusion
process’, which first melts the base region into the collector region, and then melts
the emitter region into the base region. For example, with the NPN transistor, the
construction process would begin by diffusing or melting a p_type base region into
the n _ type collector region. Once this p_type base region is formed, an n_type
emitter region is diffused.

Transistor Applications

A transistor is a semiconductor device used to amplify or switch electronic signals
electrical power. It is composed of semiconductor material usually with at least
three treminals for connection to an external circuit. A voltage or current applied
to one pair of the transistor's terminals controls the current through another pair of
terminals. Because the controlled (output) power can be higher than the controlling
(input) power, a transistor can amplify a signal. Today, some transistors are pack-
aged individually, but many more are found embedded in intrgrated circuits.
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Multimeter Instruction Manual
WARRANTY

The Digital Multimeter (Figure 1-7) is warranted to be
free from defects in materials and workmanship for a pe-
riod of one year from the date of purchase. This warranty
does not cover fuses, disposable batteries, or damage from
drops, neglect, misuse, alteration, contamination, or abnor-
mal conditions of operation or handling. Resellers are not
authorized to extend any other warranty. To obtain service
during the warranty period, contact your nearest service
center directly. For full warranty details visit the producer
Website. Figure -1-7

GENERAL MAINTENANCE

Warning A If the current test leads are worn, replace test leads with identical or com-
patible leads:1000V 10A.

Warning 2 To avoid personal injury or damage to the meter, DO NOT wet the inner
parts of the meter. Regularly clean the meter case with damp cloth and a small amount
of detergent. Do not use abrasives or chemical solvents.

REPLACE BATTERIES & FUSES

Warning To avoid incorrect readings and possible electric shock or personal injury,
when “ E2E » appears on the display, replace the battery immediately. Turn off the
meter and disconnect the test probe from the meter before opening the back cover to
replace batteries or fuses. Gain access to batteries and fuse by using a screwdriver to
loosen the battery cover screws on the back of the meter and removing the cover.

P9y
o o
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GENERAL SPECIFICATIONS

m Operating Category: 600V CAT III, pollution degree: 2.

m Operating Elevation (< 2000 m)

m Operating Conditions: 0~40°C, <80% RH (do not use meter when temperature
<10°C).

m Storage Conditions: -10~60°C, <70% RH (remove the battery).

m Temperature Coefficient: 1 x Accuracy/°C (<18°C or >28°C).

® Maximum Voltage between measurement end and ground: 600V DC or 600V AC
RMS.

m Fuse protection: mA Grade: fuse F400mA/600V and 10A Grade: fuse F10A/600V
m Sampling rate: about 3 times/second.

m Display: 3 1/2 digits 2,000 count LCD display.

= Power supply: 1 x 9V battery.

DS S8 V2F g alie Jgaz 10 9 owls wiils e |y Ll aas 5 4571 Sty loul : Jgl o5 M
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e A A -y 7 qa

15- without | 14- may damage | 13- scope for storage | 12- environment 11- input tray ':?‘
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Ohm’s law describes the way current flows through vurrent (V)

a resistance when a different electric potential (volt-
age) is applied at each end of the resistance. The
voltage is the water pressure, the current is the
amount of water flowing through the pipe, and the Current ()
resistance is the size of the pipe, (Figure 1-8).
Ohm’s law formula. The resistor’s current | in
amps (A) is equal to the resistor’s voltage V in volts Figure -1-8
(V) divided by the resistance R in ohms (Q): V is the
voltage drop of the resistor, measured in \Volts (V).
This is called Ohm’s law, (Figure 1-9).

Let’s say, for example, that we have a circuit with
the potential of 1 volt, a current of 1 amp, and resist-
ance of 1 ohm. The amount of water in the tank is
defined as 1 volt and the «narrowness» (resistance to
flow) of the hose is defined as 1 ohm, (Figure 1-10).

Resistance (R)

Figure -1-9

Figure -1-10
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Table 2-1 Types of book

Lm,ab:f 8‘93‘

English text

Translation in Persian

m Instruction manual abooklet or book, usually accompanying
appliance, device, computer game or vehicle, which contains
writtenguidelinesinforming

how to use it.

® Noun: Manual is defined as a guidebook that tells you how
to operate something or do something. an example of manual
is the book that comes with your DVD player that tells you

how to hook it up and use it.

mService manuals: Factory service manuals (FSM) are
the manuals provided by manufacturers which cover the
servicing, maintenance and repair of their

products. They were not originalg/ offered to the public
as they were developed for the dealerships so that their
mechanics were able to fix their own products

m Data book: The manufacturers and distributors of electronic

components publish data books, containing cross-referencing

information and individual component specifications. A few

%xa_rcrl]ples of such books are Semiconductor Replacement
uide.

m Electronic Handbooks: covers all important aspects of
analog and digital circuit design with the internal circuitry
for example; logic gates and continues with circuit design.
Also Describes low frequency circuit design in various
applications using different component

Ly Soym 0,8 g oS dnlio oo L 1) LsT Types of book jgie (sly oo des 5 iyl 0 axg5 LI

Y=Y Joue

Do gl Y2V Jga p0

Types of book

Ubo..aLS e',.'vl o).,,ls

[VIInstruction manual

[VIService manuals:

[VIData book:

[VIHandbooks:
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Hardware description
The printer provides 1200 dot-per-inch (dpi) printing. The optional copier/scanner
scans at 600 dpi/ 24 - bits per pixel (bpp) and contains a document feeder that holds
up to 30 pages.
The printer prints 15 pages per minute (ppm) on letter-size paper or 14 ppm on A4.
With 1200 dpi printing resolution, the printer has exceptional text and graphics print
quality. The simple control panel and improved paper handling make this product very
easy to use.
The printer’s main input tray has a 250-sheet capacity for continuous, multiple-page
printing. Manual, single-sheet printing is possible through the priority input tray. Both
trays are center-justified for all supported paper sizes. The printer output bin holds up
to 125 sheets.
The printer has a very fast first-page-out, at less than 10 seconds. The formatter board
contains 8 MB of ROM, 8 MB of RAM, and an embedded 32-bit cold fire V3 proces-
sor. There is one DIMM slot available for DIMM expansion (supporting an 8 MB, 16
MB, 32 MB, or 64 MB DIMM).
The printer engine has a 1000 average (10000 peak) page - per month duty cycle. For
the printer, the standard toner life is 2500 pages, and the high capacity toner life is
3500 pages.

Laao)|5 Gu.o B Mﬁ-ﬁ-l Y_Y Js».\.‘> )0 9 ‘.\.».«S C‘J.?L«.MJ‘ "'\""“5(50" ‘) Lefy‘ 4-0—‘>)J 45 ‘S'Lbo)b ‘s.\.u‘ .
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Table 2-4 Hadware description 38l g gl

English text Translation in Persian

M The printer provides 1200 dot-per-inch (dpi) printing. The op-
tional Copier/scanner scans at 600 dpi/ 24-bits per pixel (bpp) and
contains a document feeder that holds up to 30 pages.

VI The printer prints 15 pages per minute (ppm) on letter-size
paper or 14 ppm on A4. With 1200 dpi printing resolution, the
printer has exceptional text and graphics print quality.

¥ The simple control panel and improved paper handling make
this product very easy to use.




M The printer’s main input tray has a 250-sheet capacity for con-
tinuous, multiple-page printing. Manual, single-sheet printing is
possible through the priority input tray.

M Both trays are center-justified for all
supported paper sizes. The printer output bin holds up to 125
sheets.

M The printer has a very fast first-page-out, at less than 10 sec-
onds. the formatter board contains 8 MB of ROM, 8 MB of
RAM, and an embedded 32-bit cold fire V3 processor.

M There is one DIMM slot available for DIMM expansion (sup-
porting an 8 MB, 16 MB, 32 MB, or 64 MB DIMM).

M the printer engine has a 1000 average (10000 peak) page-per
month duty cycle. For the printer, the standard toner life is 2500
pages, and the high capacity toner life is 3500 pages
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Cleaning the print cartridge area
Cleaning the print cartridge area can im-
prove the quality of your printed sheets.
WARNING! Before cleaning the printer,
disconnect it from the power source and
wait for the printer

Open the print cartridge door, and remove
the print cartridge. (Figure 2-1)

CAUTION: To prevent damage, do not ex-
pose the print cartridge to light. Cover the
print cartridge if necessary. Also, do not
touch the black sponge transfer roller inside
the printer. Touching it can reduce the print
quality of output.

Wipe the media path area and the print
cartridge cavity with a dry, lint-free cloth.
(Figure 2-2)

Note:Use only a dry, lint-free cloth to re-
move dust and toner. Using a vacuum or
other device to clean inside the product can
damage it.

Replace the print cartridge, and close the
print cartridge door. (Figure 2-3)

Plug the power cord back into the printer.
(Figure 2-4)

Figure -2-1

Figure -2-4



Cleaning the print path

Use this process if you discover toner specks or dots on printouts. This process
produces a transparency with toner debris, which should be discarded.

Note: This process requires a transparency to remove dust and toner from the print
paper path. Do not use bond or rough paper. Make sure the transparency you use
meets media requirements for the printer. If transparency film is unavailable, you
can use paper. If you must use paper, perform the procedure two or three times to
ensure proper cleaning.

Load a transparency in the priority input tray.

Make sure that the printer is in the Ready state.

Press and hold the GO button for 10 seconds. The transparency feeds through
the printer slowly. Discard the transparency.

Note: After you press and hold the GO button, the three printer lights blink until
the cleaning process is complete.

Cleaning the printer pickup roller

If you want to clean the pickup roller rather than replace it, follow the instructions
below:

Remove the pickup roller.

Dampen a lint-free cloth in isopropyl alcohol, and scrub the roller.
WARNING!

Alcohol is flammable. Keep the alcohol and cloth away from an open flame. Before
you close the printer and plug in the power cord, allow the alcohol to dry completely.
Using a dry, lint-free cloth, wipe the pickup roller to remove loosened dirt.
Allow the pickup roller to dry completely before you reinstall it in the printer.
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Making Detailed Adjustments

You can use the projectors on-screen menus to make detailed adjustments to the
image quality, such as the brightness, contrast, sharpness, and color. You can also
change the menu display, sleep mode settings, and other projector features.
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Using the Menu System

You can access the menu system either from the remote control or the buttons on
the projector’s control panel. You can access the full menu or a line menu that lets
you change selected settings. You can also change the menu language and control
how the menus display.

Note: If you press Blank on the remote control while a menu is being dis-
played, the menu screen disappears. This is useful for checking the effects
of your image this one, Fig 2-5.

Note: You may see different options, depending on your projector model and how
your equipment is connected to it.

Press the up or down button to highlight a main menu option (Image, Signal,
Settings, Memory, Info or Reset), then press the Enter button to select it.

Setings available
— for the highlightad
manu

Main menu
options

Fig. 2-5

Press the up or down button to highlight a setting, then press the Enter but-
ton.

Press the up, down, left, or right button to change settings as necessary. You
may have to press then Enter button to confirm your choice.

When you’re finished, press the Esc button to return to the previous menu or
press the Menu button to exit the menu system. To display one of the line menus,
press the Enter button. You see a display like this at the bottom of the image (Fig.2-
6):

Fig. 2-6



Press the up or down button to select the setting you want to adjust, Bright-
ness, Contrast ,Sharpness ,Color Saturation, Tint, Absolute Color Temperature,
Skin Tone (see page xx )

Press the left or right button to adjust the setting.

Press the Menu or Esc button to close the line menu when you’re done.

Note: When a line menu is displayed, you can press Default on the remote
control to reset its factory setting. Changing How the MenusDisplay, Use these
options to control how the menus display.

Language: Settings > Language: Select from 21 languages to use in the
menu system.

Menu Position: Use the arrow buttons to choose a position on the screen for
displaying the menu.

Menu Color: Select a color scheme for displaying the menus.
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The insulated-gate bipolar transistors (IGBTs) combine a MOS gate with high-
current and low-saturation-voltage capability of bipolar transistors as illustrated
in Fig 2-7, and they are the right choice for high-current and high voltage appli-
cations. IGBT and MOSFET operation is very similar.The balance in trade-offs
among switching speed, conduction loss, and ruggedness is finely tuned and the
latest technology, especially for high voltag e (> 400 V) devices, improves speed
and conduction so that IGBTSs are overrun on the high frequency application sce-
nario, which was dominated by Power MOSFET. Figure 2-8 shows a series of
simplified equivalent circuits for an IGBT

gate

emitter emitter

n+

n_
(substrate)

n(Fieldstop)

p+
collector

Figure-2-7



Figure -2-8

—

'sTG|[x| 40| v|e0]y

Dn[Fl%

s F = Trench gate field-stop

—————————+ Diode options

* Special Features (if any...)
+ Breakdown Voltage + 10

+ Tachnology speed

+ Max continuous current @ 100°C

+ Package
—+ STIGBT

Figure -2- 9GBT nomenclature
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STGFW40V60DF, STGW40V60DF,
STGWT40V60DF

Trench gate field-stop IGBT, V series
800 V, 40 A very high speed
(Daasieet — i ams ) Datasheet status
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Maxdmum junciion iemperature: T = 175 °C
*  TaiHess swilching off
" Ve 18V P @ c = 40A Electrical features
= Tight paramaters distibution
+ Safs parallaling
Low tharmal resistance
l\. Very fast sof recovery antiparallel diods _/

7 Applications i ¥

*  Photovollaic inveriars

Figure 1. Intemal schematic diagram +  Unintermuptiole power supply Typ|cal Epp"catic.n
C (2, TAB) * Welding

*  Power facior comeclion
\_= Very high frequency converiers i
Im‘“‘ '\I
This. dirnco is an IGET developed wsng an
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struciure. The devics = partof e V seresof | General product
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Figure -2-10 Cover page
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#include <megaA h>
#include <alcd.h>
#include <delay .h>
#include <stdio.h>
unsigned char i=-;
char s[¥l;

void main¢void)

{
lcd_init(\#);
Icd_gotoxy(v,+);
lcd_putsf“- -7y,
while (V)

{

YU 51 Blie ygiw 50 deliy dols]
omb =

IfPIND.\ ==+ && I<Y+) /) ol Y+ 5l 5 S¢S 1 g oados) Jgl ol 31
{
delay_ms(yo);
i++;
sprintf(s,”7 - yd”,iy;
Icd_gotoxy(v,-);
lcd_puts(s);
delay_ms(y. -);

h
IFPIND.Y==+ && i>+) /] 0l jao | 55,51 500 00) pgo oS 31
{

delay_ms(yo);

i-

sprintf(s,”7 - yd”,iy;

Icd_gotoxy(V,-);

lcd_puts(s);

delay_ms(Y- -);

H
§
H

Ao &l 5158 S LB o 1 T sl alyd g oS Ldss 1) FOV Y Jgas 5o oo eols asl
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YU 5l blie gt 5 sl aslsl |

FIY o
#include <stdio.h> S=+;
#include <delay.h> M-+
unsigned char h,m.s; if(m==,-)
char time[\s]; {
void main(void) m=-;
{ ha+;
Icd_clear(); if(h==y¥) h=-;
while () +H
{ sprintfctime,”7. - vd: 7~ vd: /.- vd”,h,m.s);
S+ lcd_gotoxy(f,-);
if(s==¢-) Icd_putsctime);
{ delay_ms(\ -« +);

}
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#include <megaA h>
#include <delay h>
#include <stdio.h>
#include <alcd h>
#define RY PORTD.-
#define RY PORTD.\
#define RY PORTD.Y
#define Rf PORTD.Y
#define C\ PIND.¥
#define CY PIND.4
#define CY PIND.#
#define CY PIND.Y
unsigned char kbqvoid);
unsigned char key;
char s[¥t];
void main (void)

{
DDRD=-x-f;
lcd_init(\#);
while(\)

{
key=kbo);

if key =V%)

{

sprintf (s,”%d” key);
Icd_puts(s);

unsigned char kb (void)
{

[ —— kb function

Ol YL 5 Blae fygtw ;o el aslsl =

unsigned char k=\#;
PORTD--xFF;

Ry=+;

delay_ms();

if (CV==-) {k=Y ; while (C\==+):}
if (Cv==+) {k=A ; while (Cy==+);}
if (Cy==+) {k=4 ; while (C¥==+);}
if (Cf==+) {k=\+ ; while (Cf==+);}
Ry=);

Ry=-;

delay_ms(v);

if (C\==+) {k=f ; while (C\==-);}
if (CY==+) {k=0 ; while (Cy==-);}
if (Cy==+) {k=5; while (Ct¥==+);}
if Cf==+) {k=\\ ; while (Cf==+);}
Ry=\;

RY--;

delay_ms(v);

if CV\==+) {k=\ ; while (C\==+);}
if (Cv==+) {k=Y ; while (CY==-):}
if (Cv==-+) {k=¥ ; while (C¥==-):}
if (Cf==+) {k=\Y; while (Cf==+):}
RY=Y;

R¥=-;

delay_ms();

if CV==+) {k=\0; while (C\==+);}
if (CY==+) {k=- ; while (Cy==-);}
if (Cv¥==+) {k=\f ; while (CY==+);}
if (Cf==+) {k=\Y; while (Cf==+);}
Rf=\;

return K;

}
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while(\)
{
key=kbo);
if key<\-)
{
sprintf (s,”7.d” key);
lcd_puts(s);
H
Flae gim j0 el aslol
omb bl =

if (key==\-) lcd_putchar(‘/’y;
if (key==)1) lcd_putchar(‘s");
if (key==\Y) lcd_putchar(‘’y;
if (key==\Y) lcd_putchar(+’y;
if (key==\¥) Icd_putchar(=y;
if (key==\0) lcd_clear();
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unsigned char i;
while(V)

{
fordi=+;i<\ +ji++)
{
Icd_gotoxy(v,-);
lcd_putsqi);
delay_ms(a- -);
}
h
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#include <stdio.h>
unsigned int a;
char slsl;

void main¢void)

{

while (V)
a=read_adc(\),
lcd_gotoxy(-,-);

Icd_puts(s);
delay_ms(\ - +);

sprintf (s,”7 - £d” ,a);

) ogdioe haymi (2,5 sae S8b ) lp &5 e g5 Cnl Rl
Jgaz 50 ead aldss sleaS 51 .05 o ol unsigned int
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#include <stdio.h>
unsigned int a;
unsigned char t;
char s[v¢l;

void main(void)

{
while (V)
{
a=read_adc(\);

t=a/f,;

sprintf (s,”Temp=7.- yd" t);
lcd_gotoxy(:,+);
lcd_putses);

if>=y.)

{
YU 51 bl g 10 doli p dalol
omba =

PORTD.f=);
Icd_gotoxy(-,\);
lcd_putsf“MOTOR ON
“)
§
if(t<=y0)
{
PORTD f=-;
lcd_gotoxy(-,\);
lcd_putsf(“MOTOR OFF
)
H
delay_ms(\ - +);
i
§
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#include <stdio.h> |{(a 8ee)
unsigned int a; PORTD f-\:
h ; S
f/o?; ?r[1;|?r]1 '(void) Led_gotoxy(-.1);
{ lcd_putsf“LAMP ON “;
while (V) }
{ iIf@=00-)
{
a=read_adc(\);
P PORTD f--;
sprintf (s,”Light=7- ¥d” a); '
| t )
ég_gztgéy-( ) Lcd_gotoxy(-,));
—PUs®), lcd_putsf“LAMP OFF “y;
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