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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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B pbj 4 ojly (Jao V-7 Jgua

D g Jgoz )0 5 39S

o obj o3l isd, () ol 4ol iso, = ol 4 o3l oy

ojly pamasi | Lol (o - ojly o | Lol (yio T 7 ejly (paa kel -
path VY eg q circuit \

ie VA Wire \. consist Y

complete 19 Strip 1 component v

make Y. material VY part €

must 2 Like VY such as I
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YE conductor \§ supply A
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m Questions
1- In the simple circuit diagram of Fig. 1-3, identify the symbols.
2- 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?
3- 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 circuit

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
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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.

Scientist invention

Moses G. Farmer

In 1847, Farmer constructed and exhibited in public what he called «an electro-
magnetic locomotive, and with forty-eight pint cup cells of Grove nitric acid bat-
tery drew a little car carrying two passengers on a track a foot and a half wide».[2]
Farmer later fabricated a process for electroplating aluminum. At Boston in 1851,
he constructed an electric fire-alarm service with William Francis Channing. He
invented several forms of the incandescent electric light.
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1- Transistor Construction and Packaging

2- Moses G. Farmer - Scientist invention -
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Complex Numbers and Phasors

The mathematics used in Electrical Engineering to add together resistances, currents
or DC voltages use what are called «real numbers» used as either integers or as frac-
tions.

But real numbers are not the only kind of numbers we need to use especially when
dealing with frequency dependent sinusoidal sources and vectors, Fig 1-7.

As well as using normal or real numbers, Complex Numbers were introduced to allow
complex equations to be solved with numbers that are the square roots of negative
numbers, V-1 .

In electrical engineering this type of number is called an «imaginary number» and to
distinguish an imaginary number from a real number the letter «j» known commonly
in electrical engineering as the j-operator, is used. Thus the letter «j» is placed in front
of a real number to signify its imaginary number operation.
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On the Argand diagram, the horizontal axis represents all positive real numbers to

the right of the vertical imaginary axis and all negative real numbers to the left of the

vertical imaginary axis. All positive imaginary numbers are represented above the

horizontal axis while all the negative imaginary numbers are below the horizontal

real axis. This then produces a two dimensional complex plane with four distinct

quadrants labelled, QI, QII, QIll, and QIV.

Complex Numbers can also have «zero» real or imaginary part such us: Z=6+ j0 or

Z =0+ j4. In this case the points are plotted directly onto the real or imaginary axis.

Also, the angle of a complex number can be calculated using simple trigonometry to

calculate the angles of right-angled triangles, or measured anti-clockwise around the

Argand diagram starting from the positive real axis.

Figure 1-9
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Then angles between 0 and 90° will be in the first quadrant (1), angles (0) between
90 and 180° in the second quadrant (I1). The third quadrant (I11) includes angles
between 180 and 270° while the fourth and final quadrant (V) which completes
the full circle, includes the angles between 270 and 360° and so on. In all the four
quadrants the relevant angles can be found from:

tan! (imaginary component =+ real component)
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Addition and Subtraction of Complex Numbers

The addition or subtraction of complex numbers can be done either mathematically
or graphically in rectangular form. For addition, the real parts are firstly added
together to form the real part of the sum, and then the imaginary parts to form
the imaginary part of the sum and this process is as follows using two complex
numbers A and B as examples.
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Multimeter Instruction Manual S ez ) e By o
WARRANTY The Digital Multimeter is warranted to be free from defects in
materials and workmanship for a period 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 abnormal 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.

GENERAL MAINTENANCE Warning If the current test leads are worn, replace
test leads with identical or compatible leads: 1000V 10A. Warning to avoid per-
sonal 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 inju-
ry, when «safety sign» 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.

GENERAL SPECIFICATIONS » Operating Category: 600V CAT lll, pollution
degree: 2. » Operating Elevation (< 2000 m) » Operating Conditions: 0~40°C,
28°C. » Maximum Voltage between measurement end and ground: 600V DC or
600V AC RMS. » Fuse protection: mA Grade: fuse F400mA/600V and 10A
Grade: fuse F10A/600V » sampling rate: about 3 times/second. » Display: 3 1/2
digits 2,000 count LCD display. » Power supply: 1 x 9V battery.
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Ohm’s law describes the way current flows through a resistance when a different
electric potential (voltage) 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
resistance is the size of the pipe.
Ohm’s law formula. The resistor’s current | in amps (A) is equal to the resistor’s
voltage V in volts (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. Let’s say, for example,
that we have a circuit with the potential of 1 volt, a current of 1 amp, and resistance
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



S oliws gl y »,5 slealy g 8 ool (ygio do> i3 4O ‘simul.m oS 1) (SOl walg syl

iy i

DI T

Gl 5l S S 4 e ez 5 5o | ez 3 oS1 Jeol Y S oolinal Sl 2SIl 5 36l sbaasbiosls 5l )
Sl d 50 4 by e ool e —F 1, 5 a1 LT Slos g oS ooliiul 05ls 6 b b5 ay sl ¢ ¥ aes wisle calises

WS Aoz 5 gy a4y oSS L5 51 e e aisle eolu slaolSiws ¢ iy 2SI

Sg xSl Al saass 28 ool (aine 5l olbdiges ool (g3lw o os,) daz 5 18 Sloe O ylasliwl

:Lbuo.&w

Y’) 6»3 L):ue L: O_MLA.».A ‘_;Lﬁo)‘j T s.:L‘?L:.)‘ Y (4.5.\_‘30 Y‘) A_;i"’5)"s‘l| 9 6..\9[5 Lngd.AL:o)b )I T2 g L}dé oolaw! ZY
(42,85 0+) &8 ool (s do 5 ¥ (a2 80 Y+) o ) eolanl g abasl> o S o3ly dsud il 1Y (ards

Wb, 4 jeme wyo O Ol 9 51l g ) plxil byl

fSm L jlro

95y 0 i

Y 31 o 0505 Jilas

BL @0,

v

Sein Sl 5 38l glaasl o3ls 5l guds eolizul| )

e do 5 50 0 655 S g e dez 5 j0 (S Jeol 2o Y

@ S L 5l elal 4 bgse crie aile sole e des
&5‘"")Lé

aile solw slaolKiws 9 w):&ll u_,L.A asle ool O do> )5

) & (S 0L 5 e e

(3N 9 (bt G § Ol o8 el o o] o S i (5L S L
9 S Swld s pdiiadatus g B0 LY IS gl j0 35 0 g cBs )
Lg‘d..éy d)l>| -f N‘ﬁ‘ob G)ﬁf‘)L.’.

S

il o ¥ Kl oS 5 o3 sl 57, Sy (eSlos Blas




B ccenicas: gl ooy

Y o5k ualg
X! s p §I I Cwwd 4> 5 g T! P! 4O Kbl S
(S g p I Olakad

9,15 54> Data book 5 Text booK o cwlul &glis ax _)

Sa3,ls o2 b ologlas ax a(hand book) s 4 (Data sheet) cledlbl a5 s a5 bgs o ledlbl Y
oS o (oo yind (Soi,x801 lakad (Data sheet) wledbol a5 ) 4y puslys oo 435> Y

faiiwn ol plo b oassle 1505 Lol by 4 Sledbl o5 55 slyls Il g Dladad plos _F

dox i |y (SgpSIl Slakad laseie 5 Dledlbl 4y bgs o (g dilygs oo Sl 4 oW oS L 20
PRVELY

Slalad 8 Slaseine oy o Slol & All Data sheet ssle 8 5 il sleelF ey 5l oolanwl L_#
fomla 1) 395 5b5 3,90

55 o Lol oo jsbay (e dez i (SisSz wnld 5 dez 5 oSl Jgol b S 65650k ol 5o
bl slagdle slosal, 4z ;30 asile 56305 9 oz (B gte ey (oo 5 S0k wxy ol
O bg oyl ]y s i 3)lge 5 (el g (Bl alele STy ol wile (SIS
oS Aoz 3 S0 LB g lg, coole

19 ySos S yluslit
b cilisee glaailer, 5 (Sig yiSUl slaailole Slpgan 5 Slakad o,b,0 Lo 890 Sledlbl e LUl

i 4 axgs

T8 95 3 o g 1581 Y

2 Sl Jyol (8 DMkl S g 5l 3550 (15 Dbl 4 (o s jolaieds V(6 F0k a2l o
5 2550 SleMbl 5 S dnz i 1) (18 (e 5l (g0l sl 5w sel 1) (T izl anl b 5 ez
Y kel Gl 4 alies mlie 5l ledlbl S Cyz (28 Some 43 995 51 L8 s 9l Cewday 1 09>
90 Ll hand book ¢ Datasheet Text book asle ewalas 51 S0 b ol

s § dlgze 50T e Slesaly b WS 5o ol (Lol (b 4 aS 1, Y2V Jaa 50 00 ools (ygie M
gty J9uz 5 00 (ppnd e 50 9 95 dez 3 0lsy (sl 0l ) ]

satess 6 a7 [



Table 2-1 Types of book
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English text

Translation in Persian

[J Instruction manual a booklet or book, usually
accompanying appliance, device, computer game
or vehicle, which contains written guidelines
informing

how to use it.

[J 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.

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

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

[1 Data book: The manufacturers and distributors
of electronic components publish data books,
containing cross-referencing information and
individual component specifications. A few
examples of such books are Semiconductor
Replacement  Guide.

[1 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

) Sy 0,5 5 0t dslio oo L 1, 5T Types of bOOK (5 (sl ouds dazr i iy las s 4z o

Y-V Jgu
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Types of book

Lol glgil 8,15

M Instruction manual

V1 Service manuals:

V] Data book:

VI Handbooks:
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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
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Table 2-4 Hadware description Sl g i YoF Jous

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.

M 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.

M The simple control panel and improved paper handling make
this product very easy to use.
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Table 2-4 Hadware description

N5l gy YF Jgur

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 § 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 toner

Cartridge area

Cleaning the toner cartridge area can improve the quality of your printed sheets.
WARNING! Before cleaning the printer, disconnect it from the power source and
wait for the printer to cool. 1 Open the toner cartridge door, and remove the toner
cartridge.

CAUTION: To prevent damage, do not expose the toner cartridge to light. Cover
the toner cartridge if necessary. Also, do not touch the black sponge transfer roller
inside the printer. Touching it can reduce the print quality of output. 2 Wipe the
media path area and the toner cartridge cavity with a dry, lint free cloth.

Note: Use only a dry, lint-free cloth to remove dust and toner. Using a vacuum
or other device to clean inside the product can damage it. 3 Replace the toner car-
tridge, and close the toner cartridge door

4 Plug the power cord back into the

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.

1 Load a transparency in the priority input tray.

2 Make sure that the printer is in the Ready state.

3 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.



B ccoucas gl gloog

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 as described insteps x through x of «Replacing the print-
er pickup roller» on page Xxx.

1- 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 complete-
ly.

2- Using a dry, lint-free cloth, wipe the pickup roller to remove loosened dirt.

3- Allow the pickup roller to dry completely before you reinstall it in the printer. To
reinstall the pickup roller, see steps x through y of «Replacing the printer pickup
roller» on page xx.
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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.

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 (see page xx).

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 2-1.

Note: You may see different options, depending on your projector model and how

your equipment is connected to it.

1- Press the uor d button to highlight a main menu option (Image, Signal, Settings,

Memory, Info or Reset), then press the Enter button to select it



; Settings available
Main menu Hng

options 1
P menu

MmEEnter
Fig 2-1

2- Press the up or down button to highlight a setting, then press the Enter button.
3- 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.

4- 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:

1- 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 )

2- Press the left or right button to adjust the setting.

3- 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.

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

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

3- Menu Color: Select a color scheme for displaying the menus.

— for the highlighted
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Features

m Compatible with MCS-51® Products

m 8K Bytes of In-System Programmable (ISP) Flash Memory

- Endurance: 1000 Write/Erase Cycles

m 4.0V to 5.5V Operating Range

m Fully Static Operation: 0 Hz to 33 MHz « Three-level Program Memory Lock

m 256 x 8-bit Internal RAM

m 32 Programmable 1/0 Lines

m Three 16-bit Timer/Counters

m Eight Interrupt Sources

m Full Duplex UART Serial Channel

m Low-power Idle and Power-down Modes

m Interrupt Recovery from Power-down Mode « Watchdog Timer

m Dual Data Pointer

m Power-off Flag

AT89S52

Description The AT89S52 is a low-power, high-performance CMOS 8-bit micro-

controller with 8K bytes of in-system programmable Flash memory. The device

is manufactured using Atmel’s high-density nonvolatile memory technology and

is compatible with the industry-standard 80C51 instruction set and pinout. The

on-chip Flash allows the program memory to be reprogrammed in-system or by a

conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU

with in-system programmable Flash on a monolithic chip, the Atmel AT89S52 is a

powerful microcontroller which provides a highly-flexible and cost-effective solu-

tion to many embedded control applications. The AT89S52 provides the following

standard features: 8K bytes of Flash, 256 bytes of RAM, 32 1/O lines, Watchdog

timer, two data pointers, three 16-bit timer/counters, a six-vector two-level inter-

rupt architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In

addition, the AT89S52 is designed with static logic for operation down to zero fre-

quency and supports two software selectable power saving modes. The Idle Mode



stops the CPU while allowing the RAM, timer/counters, serial port, and interrupt
system to continue functioning. The Power-down mode saves the RAM contents
but freezes the oscillator, disabling all other chip functions until the next interrupt
or hardware reset.
Pin Description
VCC: Supply voltage,
GND: Ground,
Port O
Port O is an 8-bit open drain bidirectional I/O port. As an output port, each pin can
sink eight TTL inputs. When 1s are written to port O pins, the pins can be used as
high impedance inputs. Port O can also be configured to be the multiplexed low
order address/data bus during accesses to external program and data memory. In
this mode, PO has internal pullups. Port O also receives the code bytes during Flash
programming and outputs the code bytes during program verification. External
pullups are required during program verification.
Port 1
Port 1 is an 8-bit bidirectional 1/0 port with internal pullups. The Port 1 output
buffers can sink/source four TTL inputs. When 1s are written to Port 1 pins, they
are pulled high by the internal pullups and can be used as inputs. As inputs, Portl
pins that are externally being pulled low will source current (I1L) because of the
internal pullups.
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Table 2-7 :8bit, Microcontroller, With 8K Bytes, In - System ,Programmable Flash
...... S A 0nilo 3, Y=V Jous

English text Translation in Persian

m Features

m Compatible with MCS-51 ® Products

m 8K Bytes of In-System Programmable (ISP)
Flash Memory

- Endurance: 1000 Write/Erase Cycles

m 4.0V to 5.5V Operating Range

m Fully Static Operation: 0 Hz to 33 MHz

m Three-level Program Memory Lock

m 256 x 8-bit Internal RAM

m 32 Programmable 1/O Lines

m Three 16-bit Timer/Counters

m Eight Interrupt Sources

m Full Duplex UART Serial Channel

m Low-power Ildle and Power-down Modes

m Interrupt Recovery from Power-down Mode
m Watchdog Timer

m Dual Data Pointer

m Power-off Flag

M AT89S52: Description The AT89S52 is a low
-power, high-performance CMOS 8-bit microcon-
troller with 8K bytes of in-system programmable
Flash memory.




Table 2-7 (continue): 8bit,Microcontroller,With 8K Bytes, In-System ,Programmable Flash

English text

Translation in Persian

M The device is manufactured using Atmel’s
high-density nonvolatile memory technology and
is compatible with the industry-standard 80C51
instruction set and pinout

M The on-chip Flash allows the program memory
to be reprogrammed in-system or by a convention-
al nonvolatile memory programmer..

M By combining a versatile 8-bit CPU with in-
system programmable Flash on a monolithic chip,
the Atmel AT89S52 is a powerful microcontroller
which provides a highly-flexible and cost-effective
solution to many embedded control applications

M The AT89S52 provides the following standard
features: 8K bytes of Flash, 256 bytes of RAM, 32
I/O lines, Watchdog timer, two data pointers, three
16-bit timer/counters, a six-vector two-level inter-
rupt architecture, a full duplex serial port, on-chip
oscillator, and clock circuitry

M In addition, the AT89S52 is designed with static
logic for operation down to zero frequency and sup-
ports two software selectable power saving modes.
The Idle Mode stops the CPU while allowing the
RAM, timer/counters, serial port, and interrupt
system to continue functioning. The Power-down
mode saves the RAM contents but freezes the os-
cillator, disabling all other chip functions until the
next interrupt or hardware reset

Pin Description
VCC: Supply voltage,
GND: Ground,

Port 0
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Table 2-7 (continue): 8bit,Microcontroller,With 8K Bytes, In-System ,Programmable Flash

English text Translation in Persian

Port 0

Port 0 is an 8-bit open drain bidirectional 1/O port.
As an output port, each pin can sink eight TTL in-
puts. When 1s are written to port O pins, the pins
can be used as high impedance inputs. Port 0 can
also be configured to be the multiplexed low order
address/data bus during accesses to external pro-
gram and data memory. In this mode, PO has in-
ternal pullups. Port 0 also receives the code bytes
during Flash programming and outputs the code
bytes during program verification. External pullups
are required during program verification.

Port 1

Port 1 is an 8-bit bidirectional I/O port with internal
pullups. The Port 1 output buffers can sink/source
four TTL inputs. When 1s are written to Port 1 pins,
they are pulled high by the internal pullups and can
be used as inputs. As inputs, Port 1 pins that are ex-
ternally being pulled low will source current (I1L)
because of the internal pullups.
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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 Figure 2-2,
and they are the right choice for high-current and high voltage applications. 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 IGBTs are
overrun on the high frequency application scenario, which was dominated by Power
MOSFET. Figure 2-3 shows a series of simplified equivalent circuits for an IGBT

emitter gate emitter

nN-—
(substrate)

n(Fieldstop)

collector
Fig 22
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Fig 2-3

576 (x40 v [60][y] DvllF%

e

Technology Genaration

F = Trench gate field-stop

Diode options

Special Features (if any...)
Breakdown Voitage + 10
Technology speed

Max continuous current @ 100°C
Package

ST IGET

Fig 2- 4GBT nomenclature
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