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Definition of Complex Numbers
Thee ammstbscr § s sisch Lhat i.-.-.!'; a + bi
I i
[E]rf-" LRy R f Inl"‘lkagir'lfnr\,.-r
" . ea
-i=i NSS4 | popt Part
SE) il i .‘f_l et | b= ]
|
159 poassm: § --ﬁ o |
I F=-l +1
P o T e =t
: L ML

e

Adding Complex Numbers

(3131;] 1'(5' E:-) Firsts —_Lasts
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Complex impedances

Back to the index.

With the next calculator, several properties are calculated for a series circuit build
with a resistor and a coil or capacitor.

Enter the frequency, resistor and coil / capacitor value in the yellow coloured
fields, and click on “calculate”.

This way of describing the impedance is however not complete, because the phase
between voltage and current is not shown.
From the value X, we can’t see if it is a resistor, coil or capacitor.

Complex impedance

A complex impedance is build up with a real part (R=resistor) in series with a
imaginary part (+JX = coil or - JX = capacitor).
A complex impedance is indicated with the the letter Z, and the unit is Q.

The notation of a complex impedance can be Z = R+ JX.

In this case a resistor and coil are series connected.

The impedance of the coil is: X=2.1.F.L

With a coil, the (alternating) voltage will always run 90° ahead of the current, this
is indicated with + J.
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The notation for complex impedance can also be: Z=R-JX.

In this case a resistor and capacitor are series connected.

The impedance of the capacitor is X = (1/2nF C)

With a capacitor, the (alternating) voltage will always run 90" behind the current,
this is indicated with the -J.

Example 1 Z1=220+J300 Q.

In this example a resistor of 220 Q and a coil with a impedance of 300 Q are
series connected.
These two components in serie make one complex impedance.

Example 2 Z2=470-J80 Q

In this example a resistor of 470 Q and a capacitor with an impedance of 80 Q are
seriesconnected.

Example 3 Z3=100+J0 Q

This is a pure resistor of 100 Q (at that frequency).
Because the imaginary part is zero, we can also write : Z3=100-J0 Q

Example 4 Z4=0+J60 Q
This is a coil with a impedance of 60 Ohm, this coil has no series resistance.
Example 5 Z5=0-J400 Q

This is a capacitor with an impedance of 400 Q, this capacitor has no series
resistance.

The J operator

The letter J in complex impedances is called the J operator.

In a resistor the voltage across the resistor and the current through it are in phase,
there is no phase difference.
The impedance of a resistor is called a real impedance.

The impedance of a coil is not real but imaginary.
In a coil, the voltage always runs 90" ahead of the current, this is indicated by +J
followed by the impedance value.

A capacitor is also a imaginary impedance.
In a capacitor the voltage runs always 90° behind the current, this is indicated with
-J followed by the impedance value.
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Calculating with the J operator

If we are calculating with imaginary impedances, the following rules apply:

7=+-1 2=-1 Yi=-J
1U-I7=7 Ja+ Jb = J(a+b) J-a=-Ja

Adding complex impedances

If twocompleximpedancesareseriesconnected,anewcompleximpedanceisformed.
When adding two complex impedances, we can add the real parts, and also add
the imaginary parts.

Example: Z1 and Z2 are series connected, the sum of these two is Z6.

Z1=220+J300 Q
72=470-J80 Q +
76 =690+ J220 Q

The imaginary parts are added, but because the imaginary part of Z2 is negative, it
is in fact subtracted from the imaginary part of Z1.

Another example: Z7=271+ 72+ Z3+ 74 +75

Z1=220+J300 Q +
Z2=470 -J80 Q +
Z3 =100+ JO Q +
Z4 =0+ J60 Q +
Z5 =0- 1400 Q

Z7 =790-J120 Q

The sum of all these impedances behaves on that frequency the same as a resistor
of 790 Q is series with a capacitor with 120 Q impedance.

Resonance

If a capacitor and coil are series connected, and the imaginary parts are equal, they
will add to zero Q.
Thecircuitthenisinseriesresonance,andonlytheresistanceofbothcomponentsisleft.
In series resonance, the impedance of the LC circuit will reach the lowest value.
With parallel LC circuits, the impedance will reach the highest value atresonance.

The Q factor

We can calculate the quality factor (Q) of a complex impedance.
The Q ratio between imaginary part and real part of the impedance.
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Q=X/R

It doesn’t matter if the imaginary part is positive or negative, in the calculation we
only use the number behind the J.

The Q has no unit, and the value is always positive (or zero, in case of a pure
resistor).

Example: Z7=790-J120 Q has an Q of 0.1519

The absolute value of the impedance

If we connect an alternating voltage to the complex impedance, a current will flow.
Tocalculatethevalueofthecurrent,weneedtoknowtheabsolutevalueoftheimpedance.
The absolute value is indicated with |Z| and the unit is Q.

For an complex impedance Z=R+JX is the absolute value:

| Z|= J(R? +X?)

Example: Z7=790-J120 Q

| Z7 |= 4/(790% +120%) =799 Q.

Ifthisimpedanceisconnectedtoalternating voltage,acurrent will flow with the value:
I=U/|Z

Example: the voltage across Z7 is 10 Volt RMS.
|Z7|= 799 Ohm
1=10/799 =0.0125 Ampere RMS.

Phase between voltage and current

The phase between the voltage across the complex impedance and the current
through it can be calculated as follows:

Phase = arctangens (£X/R).

The unit is degrees (- )

The Xvaluecanbebothpositiveornegative,accordingtothesignbeforethe Joperator.
With a positive value for phase, voltage runs ahead of the current.

With a negative value for phase, voltage runs behind the current.

The value for phase can vary from +90° (coil), via 0° (resistor) to -90° (capacitor).

Example
With a complex impedance of Z7=790-J120 Q the phase between voltage and

current is:
Phase = arctangens (-120 / 790) = -8.6°
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Impedances as vectors

Complex impedances can be placed as vectors into a diagram.
The angle with the horizontal axis indicates the phase between voltage and current,
the length of the vector corresponds to the value of the impedance.

o +9¢°
+9¢ +9 T
bl 1
7+ 7 sl
6 6
s — b —— 1 T
I AT T 4 +JXT 3|
+IX 3t +IX 3
2L
2F 2
i 1 ||17\\\\\\\|D°
N A AR L RN I Jrzeese Ty
1 1F
2 2 : R
3 R 3F : J 8
X 4 —JX 4| —x 4
5 51 5
6 sk 6
7 7} 7
i o -0
A resistor of 5 Q A coil with complex A capacitor with complex
impedance +Js Q impedance -Jv Q
+-9-."
-
6|
51
al
3t z8
2l
1}
L 1 " " " L :g“
1 2 374 5 6 7
b
21
3 A complex impedance: Z8=4+J3 Q
at .
sl The length of vector Z8 is equal to the absolute value |Z8|.
6|
7t In this case: | Z8|= /(4% +32) =50
ov

Converting series impedance to parallel impedance

A complex impedance consisting of a resistor in series with a coil / capacitor
can be converted into a parallel circuit of a resistor and a coil / capacitor.
Both circuits will behave completely the same on that frequency, but this is only
true for one frequency at which we calculate the circuit.
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RS

A series circuit of resistor and coilis
z = . . . .
g XP [] RP converted into a parallel circuit of resistor
XS and coil.

RS A series circuit of resistor and capacitoris
Z> = T [:I RP converted into a parallel circuit of resistor

O_T X$ and capacitor.
[,

The conversion works as follows:
We have the complex series circuit Z=RS + JXS
RS and XS are the seriescomponents

With the next formulas we can find the values for the parallel components RP en
XP.Rp = (RS*+XS?)/RS
Xp = J(RS#XS?)/XS

When the complex impedance is capacitive, so Z=RS-JXS then also the value of
XP will be negative.

Examplel

The complex impedance is Z=20+J15Q

The parallel impedances are:

RP = (20°+15%)/20 =31.25 Q

XP =J(20*+15?)/15 = +J41.67 Q

Aseriescircuitofresistorandcoilisconverted intoaparallel circuitof resistorand coil

Example2

The same component values, but now for a capacitive impedance
The complex impedance is Z=20-J15 Q

The parallel impedances are:

RP = (20*+(-15)%/20 =31.25 Q

XP =J(20%(-15)?)/-15 = -J41.67 Q

A series circuit of resistor and capacitor is convertedinto a parallel circuit of
resistor and capacitor.
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Resistance Calculator

Length of the wire : 18 m
Wire Cross area :£ B ™
Resistivity : 12 11 e
Resistance : 1208 s {1
L s i

¥ s

Resistance formula is:
R=PL/A
Where :
P : Resistivity constant of the material, in Q m
L : Length of the wire, in meter

A : Cross sectional area of the wire, in m”\2

R : Resistance, in ohms (Q)
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SMD resistor code calculator

marking on the SMD resistor : 103 calculator

calculated resistance value: 10KQ

this simple calculator will help you determine the value of any SMD resistor. To
get started, input the 3 or 4 digit code and hit the calculate butten ot Enter.

Note: The program was tested rigorously, but it still may have a few bugs. so, when
in doubt (and when its possible) don't hesitate to use a multimeter to double-check
the critical components.
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IICuarunl 10 kmpl

I'I‘hi:hnn: 4 | mim L
Optional Inputs
Temperature Rise |10 ‘Deg C v
iﬁm’nhnt Temperature 25 ‘Iug cCr
i'l'rm Length 1 g inch »
Resuls for Internal Layers:
Required Trace Width  [0.16¢ b
Resistance 0.000685  Ohms
Voltage Drop 0.00685  Volts
Power Loss Fn.uﬁas Watts
Results for External Layers in Air:
Required Trace Width  |2.48 ;’mu N
Resistance 10.00178
Voltage Drop 0.0178 Volts
PM Loss 0.178 Fﬂim

Vo JSi
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. (Environment Shortcuts ) (huwo & 3 oyl _

Access Documentation Library
F\ . . R
(in context with object under cursor)
CTRL+O Access Choose Document to Open dialog
CTRL + Ff Close active document
CTRL +S Save current document
CTRL+P Print current document
ALT + F¢ Close Altium Designer
Cyclethroughopendocuments ctotheright).Alternatively,enablethe
CTRL + TAB Ctrl+Tab switches to the last active document option on the System _

View page of the Preferences dialog.

SHIFT + CTRL +
TAB

Cyclethrough open documents (to the left). Alternatively,enable the
Ctrl+Tab switches to the last active document option on the System _
View page of the Preferences dialog

Drag & drop from
Windows Explorer into
Altium Designer

Open document as a free document

Ff Hidesdisplay all floating panels
SHIFT + F¥ Tile open documents
SHIFT + Foa Toggle between active panel and workspace
ALT + Fo Toggle full screen mode on/off

Hold CTRL while
moving a panel

Prevent automatic docking, grouping or snapping

P9o Coundd W
C L Close all documents belonging to active project
C, T,M Access Storage Manager panel
C,TL Access Local History for the current project
G, [P Access the Project Packager wizard
C L Close all documents belonging to active project
C, .M Access Storage Manager panel
C,TL Access Local History for the current project
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(COMMON PANEL SHORTCUTS) o yiieo Jiy s 3 ybeo @

HOME Jump to first entry in panel
END Jump to last entry in panel
1 Move to previous entry in the panel
l Move to next entry in the panel
— Collapse expanded top-level entry or sub-folder
— Expand collapsed top-level entry or sub-folder
Left-click Select entry under cursor
Right-click Display context sensitive pop-up menu

Left-click on a
column header

Sort data by that column

Left-click & drag
column header

Move data column

Left-click and type | Direct filtering based on typed character(s)
ESC Clear current filtering when using direct filter feature
BACKSPACE Clear previously entered filter characters when using direct
filter feature
HOME Jump to first entry in panel

(PROJECTS PANEL SHORTCUTS) 03951 Jiu sl 53 csloo ™

Double Left-click

Edit document under cursor

Drag & drop from
one project to
another

Move selected document

CTRL + Drag &
drop from one
project to another

Link selected document into second project
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(CAM PANEL SHORTCUTS) i gapels S5 Jiy by oboo B

Select layer, «—

Turn all layers OFF except selected one

Select layer, —

Turn all layers ON

click on a layer-Double Left

Make that layer the current layer

(LIST PANEL SHORTCUTS) caw o Jig s 3 cyboo

e

SHIFT focus to next cell in direction of arrow key

Left_click & drag

Multi_select in direction of mouse movement

CTRL - Click Multi_select (non_sequential)

SHIFT + Click Multi_select sequential)

SPACEBAR (Schematic) Edit selected cell

SPACEBAR (PCB) Flush current entry for cell currently being edited
= Edit selected cell

ENTER (Schematic)

Finish editing current cell

ENTER (PCB)

Finish editing current cell and enter edit mode for
cell beneath

CTRL + C or CTRL + INSERT)

Copy

CTRL +V (or SHIFT + INSERT)

Paste

PAGE UP Jump selection to top of visible list area
PAGE DOWN Jump selection to bottom of visible list area
Mouse_wheel Pan up or down

3,190 ylw g PCB (2 didis ,Siul g 5 yido sloy ylao W
(COMMON SCHEMATIC AND PCB EDITOR SHORTCUTS)
553 5k g bl pd 4 4z b el 0L PCB 5 8 4 b Lo e slo i oylee ol a5 il )
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smd code 3810, M

Syge O SleMb! C’-éle,)é 9 @L»LM» ‘_g\)..‘ dubo Lth)\}é“a)S )"é 5% SMD code )‘}é‘f’)‘;
53l 5 a5 albcand PV S el Ciliis (glo oo 5] alo 51 SMD Cilises lalss

A ol I
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SMD code ,l38lp 5 gbas -5V S

> @

Smd code: AEF

Manufactured: Maxim Integrated Products

Tip: MAX9718DEBL+TG45

Function: Linear integrated circuit

Case: BGA-9

Short description: Audio Frequency Powerer
Amplifier, Bridge Tied Loads,
2.7..5.5V, 1.AW(5V/4Q), select

shutdown

SMD code: 03N60C3

Manufactured: Infineon Technologies AG
Tip: SPNO3N60C3

Functions: n-MOSFET

Case: SOT-223

Short description: High Voltage, Logic Level

(Uth > 0/8 .. 2V), 650V, 700mA, 1.8W,
1.2Q(2A), 7/64ns

RS O Y K U I HE L

Search

SMD code: 0IN60C3
Type: SPNOIN60C3
SMD code: 02N60C3
Type: SPN02N60C3
SMD code: 02N60S5
Type: SPNO2N60S5
SMD code: 03N60C3
Type: SPNO3N60C3
SMD code: 03N60S5
Type: SPNO3N60S5
SMD code: 0410

Type: SSM0410

SMD code ;331 y wlahd wlasin A S
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Pt Culas g Cwglio Y Jguo

Tem -

Materal Resistivity p recoeﬁFc):::t::per Conductivity Ref

(ohm m) e 6x10’/Qm
Silver 159 | x10® -0038 6.29 3
Copper 1.68 | x10°® -00386 5.95 3
Copper,annealed | 1.72 | x10% -00393 5.81 2
Aluminum 2.65 | x10°® -00429 3.77 1
Tungsten 5.6 x108 -0045 1.79 1
Iron 9.71 | x10°® -00651 1.03 1
Platinum 10.6 x10® -003927 0.943 1
Manganin 48.2 | x10°% -000002 0.207 1
Lead 22 x108 0.45 1
Mercury 98 x10°® -0009 0.10 1
(Ni'.\'F'ng';}foy) 100 |x10°|  -0004 0.10 1
Cunstantan 49 x10°® 0.20 1
(gra;;m; 3-60 | x10° -0005 1
Grmanium* 1-500 | x10°% -05 1
Silicon* 0.1-60 -07 1
Glass 1-10000 | x10° 1
guiaerctlz) 75 | x107 1
Hard rubber 1-100 | x10% 1

R R vV LV
10 20 R/ R/
-V - - v
L L L L I= = V=IR R=—
Ceoglilo slado b oy adaly— o w2l Hg8 kulgy — A
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pAYA- o SERIES
POSITIVE-VOLTAGE REGULATORS
SLVS.08J — MAY Vavs — REVISED MAY YooY
POST OFFICE BOX sooy ey « DALLAS, TEXAS voyso )
m v-Terminal Regulators
m Output Currentup toy/a A
m Internal Thermal-Overload Protection
m High Power-Dissipation Capability
m Internal Short-Circuit Current Limiting
m Output Transistor Safe-Area Compensation
m description/ordering information

This series of fixed-voltage integrated-circuit voltage regulators is designed for a
wide range of applications.

These applications include on-card regulation for elimination of noise and
distribution problems associated with single-point regulation. Each of these
regulators can deliver up to \/a A of output current. The internal current-limiting
and thermal-shutdown features of these regulators essentially make them
immune to overload.

In addition to use as fixed-voltage regulators, these devices can be used with
external components to obtain adjustable output voltages and currents, and also
can be used as the power-pass element in precision regulators.
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Spectification:
® Voltage: 5V - 20V ® Power Consumption: 65mA
©® TTL output: 3.3V. OV ® Delay time: 0.2 sec

® Trigger methods: L - disable repeat trigger, H enable repeat trigger

® Sensing range: less than 120 degree, Within 7 meters

©® Temperature: -15 ~+70

® Dimension: 32*24 mm, distance between screw 28mm, M2, Lens dimension in diameter: 23mm

Application

Automatically sensing light for Floor, bathroom, basement, porch, warehouse, Garage, etc,
ventilator, alarm, etc.

(Josbo O‘b; 0 d 5 092xi) :SRO Y Jg3lo éLc)Uo‘ Af).g 3 )il.b s».o..mﬁ °
Instructions
Induction module needs a minute or so to initialize. Duning initializing time, it will output
0-3 times. One minute later it comes into standby. Keep the surface of the lens from close
lighting source and wind, which will introduce interference.
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54LS08/DMS54LS08/DM74LS08 Quad 2-Input AND Gates

General Description Features
Tt vt pontar out Feligenetind getes auch ol whicr, B Alerniie ki deepacs devos [RIL500) o g
ol Tl g ANDY Lfats Bl Comiiel @ Maloral Seescondursr e Orios
Dbty &' ACECiS
Connection Diagram
Evaid-Ling Prciiger
LF M L) LL} [ 5] £l L]
L ] Ilr i III II i

R ST
T Wbt UL SIRCRATN. i SONTRCRY, Sl SOELMOA, DAL S0, MR, BOWW, DT 4L 500N or DHTLL 0N
e WS Pacicgs Mombspf [I04, J 1A, M14A, VA o W10

Function Table
¥~ AB
[ Dutpeal
[ L ¥
L L L
s H L
[ L L
H H H

A0 i
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WS 55k

MM54C00/MM74C00 Quad 2-Input NAND Gate
MMS4C02/MM7T4C02 Quad 2-Input NOR Gate
MMS4C04/MM74C04 Hex Inverter
MM34C10/MM74C10 Triple 3-Input NAND Gate
MM34C20/MM74C20 Dual 4-Input NAND Gate

General Description Features
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A AB
B = A AB
(AB).(CD) =ABCD A (AB).(C)
c C
D C
a9 Jss A s
A (A+B)
B
A (A+B) (A+B)+(C) =A+B+C
c Y = (A+B)+(C+D)= B c
D (C+D) A+B+C+D ¢
Yo Jsois Yoo JSi
A AB
B (AB).(CD) A &t (AB).(C)
. co B C
p Cc
Yo¥ Jsa VoV S
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#include <megah. h>
#include <delay. h>

char A;

void main(void)

{

while (1)

/I Place your code here
PORTB=A;
delay_ms(° - +);

if( A==Yeo){
=N IRERRRREE
{
else{ // move to left
A=A*)+Y: [[land Add "
}
}
}

#include <megaA. h>
#include <delay. h>

char A;
bitL_R;

void main(void)

{

A= ;)//set value )

while (V)
{
/I Place your code here
PORTB=A;
delay ms(Y++);

if(A==)YA) L_R=);//to
Left
if(A==Y)L_R=+;//t0
Right

if(L_R==+){
A=A*Y; /[ move to left

}

else{

A=A/Y; [l move to Right

}

}

}

#include <megaA. h>
#include <delay. h>

char A;
bitL_R;

F=+;
while (V)
{

PORTB=A,;
delay_ms(Y «+);

if(PIND. ==
{
if(F==+){
A:-b ~~~~~~~ \'
F=);
}

if(A==1YA) L_R="; // to Left
if( A==1) L_R="; // to Right

if(L_R=="){
A=A*Y; /[ move to left
}
else{
A=A/Y; [ move to Right
}
}
else{
if(F=="){
EN R oY
F=+;
}
|f( A::VOO){
A=+berevenns floff
{
else{ // move to left
A=A*)+Y; [land Add )
}
}
}
}
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#include <megaA. h>
#include <delay. h>

char
NUM[) + J={+x¥1f,x+ 1
,*X%b, x{f, +x11,+x1d
,xVd, v x eV x VY xS
char N=+;
char Yek=+,Dah=";

void main(void)

{

while (V)

}
PORTB=NUM][Yek];
PORTD=NUM][Dah];

delay_ms(Y+ +);

N++; // N=N+)
if(N==Y++) N=+; // Reset N

Dah=N/\+;
Yek=N-((Dah)*\+) ;

#include <megaA. h>
#include <delay. h>
char
NUM[ Y +J={+x¥1f,+x+ 7, x%b, *x¢f,+x 11, +xd
, XVd, X+ Y, x Y XY
char N=+;
char Yek=+,Dah=";

void main(void)

{

while (V)

{
PORTB=NUM][ Yek];
PORTD=NUM][Dah];

delay_ms() «+);

if(PINC. +==+&&PINC. \==)) {

delay_ms()++);
if(PINC. +==+&&PINC. '==))
N++ // N=N +
}
if(N==Y++) N=+;

if(PINC. Y==+&&PINC. +==)) {
delay ms(V++); if(PINC. +==)&&PINC.
V==

N - -; //N=N-)

}

if(N<+) N=44;
Dah=N/)+;
Yek=N-((Dah)*\+) ;
}
}
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#include <megaA. h>

#include <delay. h>

#include <alcd. h> // Alpha LCD
#include <stdio. h>

/I Declare your global variables here
intA;

char PRN[Y1];

float T; // s Lae! pusite iy y25

void main(void)
{

while (V)
{

/I Place your code here
A=read_adc(+);

T=(A*0, )V XY +;

Icd_clear();
sprintf(PRN,”VOLTAG= %Y. Y, T);
9 Il sl s lael slael ol glp pudass
I lael 63, 99 5 oo o8,
lcd_puts(PRN);

delay ms(Ye+);

}
}

#include <megaA. h>

#include <delay. h>

#include <alcd. h> // Alpha LCD
#include <stdio. h>

/I Declare your global variables here
;intA

char PRN[Y1];

float T; // s Lae! pusite iy y25

void main(void)
{

while (V)
{

/I Place your code here
if (PIND. +==)){

A=read_adc(+);
T=(A%0. YV YY) cdy B o595 Sloslass

Icd_clear();
sprintf(PRN,”VOLTAGE= /Y. ¥’ T);
}
else{

A=read_adc());

T=(A*0 . )NV oYY o /lcds o s3g,5 wlasdass

Icd_clear();

sprintf(PRN,”VOLTAGE= /Y. Y’ T);
}
lcd_puts(PRN);
delay ms(Ye+);
}
}
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After the diodes were in, I used some of the snipped off pins for the two jumper

links.
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The resistors were in next.

X wa s IN 0990 axlad jLigo =VVA JSCo
1Fo Jsi FAFA

NEY S 0,5 oo Dyg0 o] sl aumd 5 INFoo¥ b ANFoo) slasgs oyols |8
The '\N¥o o) and YN¥o oY diodes were soldered in place afterwards.
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The IC socket went in next.
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After the IC socket, the transistors were put

in
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Ceramic capacitors were soldered on next.
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After the ceramics, the metal film capacitors
went in.
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The two red LED were in next.
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The electrolytic capacitors were in afterwards.
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= Type polarized Pic Cap Range
Ceramic pF _ uF
Mica
(silver mica) pF-nF
Plastic Film
few uFs
(polyethylene polystyrene)
Tantalum uFs
OSCON uFs
Aluminum Electrolytic high uFs
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FEATURES

Output Current Up to 100mA

No External Components

Internal Thermal Overload Protection

internal Short-Circuit Limiting

Moisture Sensitively Level 3

Output Voltage of 5V, 6V, 8V, 9V, 10V, 12V, 15V, 18V, and 24V.

VAL o cledlol a8 VY IS

Features

Output Current up to 1A

Thermal Overload Protection
Short Circut Protection

Output Transistor Safe Operating Area Protec

Output Voltages of 5, 6, 8, 9, 10, 12, 15, 18, 24V

VAol wledbl af o 2V F ST
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BCC: Bump Chip Carrier

MCMBGA: Multi Chip Module Ball Grid Array

BGA: Ball Grid Array; BGA graphic

BQFP: Bumpered Quad Flat Pack

MCMCABGA: Multi Chip Module_Chip Array Ball
Grid Array

CABGA/SSBGA: Chip Array/Small Scale Ball Grid
Array

MLCC: Micro Leadframe Chip Carrier

MLP: Micro Lead_frame Package

CBGA: Ceramic Ball Grid Array

MQFP: Metric Quad Flat Pack

CCGA: Ceramic Column Grid Array

OBGA: Organic Ball Grid Array

CFP: Ceramic Flat Pack

PBGA.: Plastic Ball Grid Array, BGA graphic

CGA: Column Grid Array

PLCC: Plastic Leaded Chip Carrier

CPGA: Ceramic Pin Grid Array

PQFD: Plastic Quad Flat

CQFP: Ceramic Quad Flat Pack

PQFP: Plastic Quad Flat Pack

CSBGA.: Cavity Down BGA

PSOP: Plastic Small_Outline Package PSOP graphic

CSP BGA: Chip Scale Package BGA

QFN: Quad Flat No_Lead

TBD: Ceramic Lead -Less Chip Carrier

QFP: Quad Flat pack QFP Graphics

DFN: Dual Flat Pack, No Lead

QSOP: Quarter Size Outline Package

DLCC: Dual Lead-Less Chip Carrier (Ceramic) DLCC
Graphic

ETQFP: Extra Thin Quad Flat Package

FBGA: Fine-pitch Ball Grid Array

FCBGA: Flipchip BGA

SBGA: Super BGA _ above 500 Pin count

SOIC: Small Outline IC

SOJ: Small_Outline Package [J-Lead]

SOLIC: Small Outline Large Integrated Circuit
(Gull_Wing Lead Wide Body)

FPGA.: Fine Pitch Ball Grid Array

SSOP: Shrink Small_Outline Package

HSBGA: Heat Slug Ball Grid Array

TBGA: Thin Ball Grid Array

JDIP:J_Leaded Dual In_Line J_Lead DIP Picture

TFBGA: Thin profile Fine_pitch Ball Grid Array

JLCC:J_Leaded Chip Carrier (Ceramic) J_Lead Picture

TQFP: Thin Quad Flat Pack TQFP Graphic

LBGA: Low Profile Ball Grid Array

TSOP: Thin Small_Outline Package

LCC: Leaded Chip Carrier LCC Graphic

TSSOP: Thin Shrink Small_Outline Package

LCC: Leaded Chip Carrier Un_formed LCC Graphic

TVSOP: Thin Very Small_Outline Package

LCCC: Leaded Ceramic Chip Carrier;

UFBGA: Ultra FineLine BGA

LFBGA: Low_Profile, Fine_Pitch Ball Grid Array

VQFB: Very_thin Quad Flat Pack

LGA: Land Grid Array LGA Graphic [Pins located on
Mother board, not the devicel

LLCC: Leadless Chip Carrier LLCC Graphic

LQFP: Low_profile Quad Flat pack

A
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AC 9 DC )LJ5 )LY o)'9.>

DC VOLTAGE : ---- Auto ranging

Range | Resolution Accuracy S0y 15 859> DC 5t BV (g 5030l jladio yiSTas —
a4V 1mv ods S5 ool o) olws caoglie -
sv | 10mv RENEERYSY B TY cdgshmo F 15 5595 50 cbilis -
+(8.0%rdg+1digits) £ (o3, Suopdle & g ¥ slaoje> pmle ;0 gDC 3 AC g

400V | 100mV w
o oilgs laie aus o o/A) 4\/ DC 5 AC

600V [ 1V £ (8, s oMoy o

g G g pmoslusl B 5Ldg -
AC VOLTAGE : ---- Auto ranging

Range | Resolution Accuracy S5 IS 85> AC 5, AC SUJs )LT 09>
av 1mv o S 55
40V | 10mV
+(1.0%rdg+2digits) 4\
400V | 100mV ol Jlaie duoyd 0/1) + v
5, V4 oo v
600V | 1v 2 e o ov
Measurement up to 600 v &S5 51 lei 699 59 il
Input impedance: 10M chm el o (g9, o
Protection: 400mV range---- 220Vac/dc, others---600Vac/dc. I 639
Frequency range: 40~500Hz
Response: average calibrated in rms of sin wave
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Machine Specification

Wire 0.01-12mm
diameter 0.01 -

Pitch 20 mm

Coil diameter 500 mm
Winding 850 mm
Length

Distance between centre 900 mm

Motor 2.2 Kw (1 phase 220V) 3.0Kw (3 phase 380V AC) up

Option  AC) up to 3000 rpm to 3000 rpm
Speed  max 186 Nm max 250 Nm
Torque

Machine Construction

The machine is supplied with the following components fitted as standard;
1 -Winding spindle and faceplate

1 -Traversing wire guide system

1-HD Wire guide arm and 2x standard pulleys

1 -Tailstock support

1 -Guard with safety interlock

1 -Foot pedal with speed control & brake release button

1-PC CONTROL or PLC CONTROLER as described below

Color of the machine following specification of the customer in option Pc control

The PC controller is a powerful system and can be used for most coil winding applications,
the various manual overrides allows full control over the winding operation.

Main features

H Quick and easy programming

= Programmed pitch can be adjusted during winding

m Jog facility (moving the traverse guide arm when the machine is in stopped)

= Winding limits (Left and Right) but can be adjusted during winding

= Flash ROM Memory (no battery backup required)

The PLC control system has been developed to provide a simple and easy operating system.
The system has a good visual display used for entering data during programming and for a
“Turns” display during running. The programmed data is entered via a keypad on the front
of the controller.

Applications

The PLC controller is very simple to use and provides a system which can be quickly and
easily adjusted during winding. The system is ideal for applications where the operator
requires control during winding.

PLC Programmable settings
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Aprogram is made up of a number of steps and for each step it is possible to enter the following
data. A program can be built up by linking steps together

M Traverse position - left limit
m Width (winding width)

H Pitch

m Speed 0% — 100%

m Accel 0% - 100%

m Decel 0% — 100 %

m Number of Turns — here it is possible to enter a number of different stops (up to 30 stops)
M required

The PLC control system has been developed to provide a simple and easy operating system.
The system has a good visual display used for entering data during programming and for a
“Turns” display during running. The programmed data is entered via a keypad on the front
of the controller.

Applications

The PLC controller is very simple to use and provides a system which can be quickly and
easily adjusted during winding. The system is ideal for applications where the operator
requires control during winding.

PLC Programmable settings

A program is made up of a number of steps and for each step it is possible to enter the following
data. A program can be built up by linking steps together

m Traverse position - left limit
m Width (winding width)

| Pitch
= Speed 0% — 100% _ Emmm
m Accel 0% — 100%

@ & _

m Decel 0% — 100 %

|4
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= Number of Turns — here it is possible to enter a number of different stops (up to 30 stops)
I Start position of traverse. This relates to the start position for each of the stops that you
program.

O Left limit

O Last position stopped

O Right limit

Our PC control system is one of the most user-friendly systems on the market today. The system uses
a 15” colour touch screen display, programs are complied on easy to understand screens, turns counts,
controls and critical information are displayed clearly during winding.

It is a fully programmable system with many manual override options which makes the
system a very powerful and flexible winding control.

I screen

m Easily linked to a PC network for remote programming or data backup

H Assistance is available direct from WT via a preinstalled modem connection

Applications

The PC controller is a powerful system and can be used for most coil winding applications,
the various manual overrides allows full control over the winding operation.

PC Programmable settings Manual controls & overrides

| Start position - Unwind (reverses the motor and traverse direction)
m Pitch (max 99.99mm) - Pitch adjustment +/ -

= Number of turns (20 stops) - Traverse - change direction switch
= Ramp up / down speed - Foot pedal speed control

® Winding direction CW / CCW - Traverse - Jog facility

m Traverse limits - Traverse — limit adjustment
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We can offer a data logging system with the PCWM control system. The system can be set
up to log critical details of the winding process.

Operator details (Name, time logged on / off )

= Component serial number. Entered manually or by using a bar code reader.

H Time taken to wind a coil.

m Tension logging every 1 second during winding. Note: requires an output from your existing
tensioner. Additional hardware is also required to take a 0 - 10v signal from the tension unit
and convert it onto the PC

m Coil dimensions: length, width and axial. Entered manually.

Each log file will be approx 200Kb in size (0.5 MB if tension logging is provided). The
file format is CSV, this can be easily exported to another program such as Microsoft XL.
Optional Trapezoidal winding software

We can offer an optional software add on for the programming of trapezoidal windings.

The width of the coil can be programmed to increase or decrease at after “x” number of
layers. This will allow you to program the following

m A standard pyramid shape

H An inverted pyramid shape

An angular shape. One side of the coil

B remains straight while the other side reduces or increases in width
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CH1 Output Interface 6
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POWER SWITCH

Turn power on and off.

ATTENUATE KEY

Attenuates the output signal by 20 dB.

FREQUENCY RANGE SELECTION BUTTON

Selects output frequency range (Hz, KHz, or MHz).

DUTY CYCLE KEY

Used to specify duty cycle of a square waveform.

Bl FUNCTION SELECTOR BUTTON

Selects sine, square, or triangle waveform.

@ ENTER KEY

Used to confirm frequency or duty cycle entry.

SYNC OUTPUT

TTL level square signal output synchronous with frequency of MAIN OUTPUT.
This output is independent of output level and DC offset controls.

El MAIN OUTPUT

Waveform selected by FUNCTION SELECTOR BUTTONS at a specified fre-
quency as well as the superimposed DC OFFSET voltage is available at this output.
[l AMPLITUDE KNOB

Controls the amplitude of the signal at the MAIN OUTPUT. pull knob to attenuate
the signal by 20 dB. This can be combined whit ATTENUATE KEY for total of
40 dB attenuation.

DC OFFSET

Applies a DC offset to the main signal. pull knob to turn on. Clockwise rotation
from center changes the DC offset in a positive direction, while counterclockwise
rotation from center changes the DC offset in a negative direction

NUMBER PAD

Use these keys to set the frequency value or duty cycle %.

LED DISPLAY

Displays the set frequency.

DC FAN

40 mm fan for cooling purposes.

KENSINGTON SECURITY SLOT

For use with kensington locks to secure your product and prevent theft.
INPUT AC POWER SELECTOR AND FUSE

Power input socket and fuse comparment. Refer to arrow mark on fuse plug and
mark on panel for selected input line voltage.
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#include <megaA.h>
#include <delay.h>
void main (void)

DDRC..=o¢; // configuring PortC pin - as input
DDRB.-=)\; // configuring PortB pin - as output
PORTB.o=5; // Lamp off

While(y)

{
if(PINC..==1) // check for sensor pin PC.. using bit
{
PORTB..=\; // Lamp on
}
else
{
PORTB..=5; // Lamp off
}
}
}
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#include <megary.h>

#include <stdio.h>

#include <delay.h>

#include <alcd.h>

int a,t,tmax=ys,tmin=y ., menu=-;
char s[v-];

void main(void)

{

while (1)

{

if(PINB.v==5)

{

delay_ms(v-);

menu++;

if(menu==y) {menu=-;lcd_clear();}
while(PINB.y==5);

delay_ms(v-);

if(menu==\)

{

Icd_clear();
sprintf(s,"TMIN=Z . yd" tmin);
lcd_gotoxy(e,°);
lcd_puts(s);

if(PINB. ==+ &&tmin<a-)
{

tmin++;

}

if(PINB.Y==0 &&tmin>-)
{

tmin--;

}

delay_ms(ao);

goto end;

}

if(menu==r)

{

lcd_clear();
sprintf(s,"TMAX=/ . yd" tmax);
lcd_gotoxy(e,e);

lcd_puts(s);

if(PINB.\==0 &&tmax<a-)

{

tmax++;

}

if(PINB.y==0 &&tmax>-)
{

tmax--;

}
delay_ms(s0);
goto end;

}
if(tmin>=tmax)
{

lcd_clear();

delay_ms(a-);
Icd_putsf("ERROR");
lcd_gotoxy(e,\);
lcd_putsf("TMIN>=TMAX");

delay_ms(a-);
goto end;

}

a=read_adc(-);
t=aly.. t#;

sprintf(s,"T=7%-yd" t);
lcd_gotoxy(e, <);
lcd_puts(s);

sprintf(s,"TMIN=Z.yd
TMAX=7.vd" tmin,tmax);

lcd_gotoxy(e,\);
lcd_puts(s);

if(t>=tmax)
PORTB.6=);
if(t<=tmin)

PORTB.s=);

delay_ms(yooo);
end:

}
}
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#include <megaA.h>
#include <delay.h>
void main (void)

{
DDRC. =5 // configuring PortC pin » as input
DDRB.-=\; // configuring PortB pin - as output
PORTB.-=5; // Buzzer OFF

While())

{
if(PINC.~==Y) // check for YL-#4 module pin PC.. using bit

{
PORTB.o=\; /[ Buzzer on

}

else

{
PORTB.=o; // Buzzer off
}
}
}
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| HDZ Series - IR PTZ Dome Cameras

HDZ302LIW/HDZ302LIK
Cwitdoor PTZ 1R Litra Low Light 1P Cameras
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Outdoor PTZ IR Ultra Low Light IP Cameras
HDZ302LIW/HDZ302LIK
SPECIFICATIONS

HOZ 302 LIW MUZIOTLIK
ELECTRICAL
POWER SOURCE |2 VAC & 25%, 3 and High Po (Class 5)
AC FREDUENCY KO/60 s
POWERCOMSUMETION 2% 32W(R D) 24 W 3EWR0W
DIMENSIONS B85 inx 15 in 10200 puee = 182 o)
PRODUCT WENGHT L391h063 kgl
PACKAGE WEIGHT 1851008 dhg)

CONSTRUCTION MATERIAL | M
CONSTRUCTION COLOUR  RAL9OOE (Wrte)

WIPER MATERIAL | e rubiber
e |
TEMPERATURE | -80°C 1o TORCH-40°F 10 158°F)
WATERPROOF STAMDARD IPET standand
ISPACT RATING | KA k1o
WIPER | s [
i# SFECIFICATIONS
VIDEDCOMPRESSION | H 264/ MUPEG ) MPFGS
| Prinwacy Stoenrm: 1080 8 30 fou/720p 8 60 s
WIDED STREAMI NG | Bencpnd Stream: O1/CIF & 30
| Whred Stepaire 720/ ACIF i 30 fea
VIDED RESOLUTION U b 18201 080
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Outdoor PTZ IR Ultra Low Light IP Cameras

The camera can be configured to automatically detect and respond to events such
as motion in the scene, alarm inputs, network failure, and/or camera tampering.
Automated responses include: sending a notification through email, FTP, and/or
HTTP; sending a still image of the event through email and/or FTP; and recording
a video clip of the event to a configured microSDHC card. Setup can be done
through a web client or from an NVR.

382.0 mm
(15.0"

239.8 mm

(9.4")

382.0 mm

(15.0")

239.8 mm
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DVR User Manual

The guide is tailored for H.264-100 FPS /120 FPS 4-channel digital video recorder.
All rights reserved.

Digital Video Recorder User Manual

CHAPTER 2 Panel Function

Please make sure DVR is powered off before you connect the DVR with other equipment.
Do not hot plug in!

2.1 Check the Accessories

When you receive the machine, please check accessories and make sure you have all the parts.

Normally, accessories include: a mouse, a power cable, a CD-ROM with ‘Network Client’ software and some screws for
installing HDD.

You could use screwdriver and some screws to fix the HDD into DVR. The DVR can connect one HDD only.

2.2 Front Panel & Interface Terminals

The buttons on the Front Panel please refer to the entity. There might be slightly difference from below figures. You could
contrast below figure to the entity for realizing the function of every button.

The Front Panel and interface terminal is shown as Fig2.1 Front Panel.
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contrast below figure and the entity for realizing the function of every interface.
The Back Panel and interface terminal is shown as Fig2.2 Back Panel.

[—ALARN N NO COMNG +5v CONDT ity

mEEmsEEsmEsn

EEEEEEEEEEEE

AUDIO IN

S-VIDEO

>co_o our ﬁ
| zL

<_UmO_
|

]
@

1 Power plug 2 Alarm in/alarm out
3 RS485 4 LAN port

5 Audioinl1l-2 6 S-video output

7 Audio output 8 Video output

9 Videoin 1-4

5

Fig2.2 Back Panel

2.4 Remote Controller Introduction

2.4.1 Use Remote Controller
@ Notice: Please note that Remote Controller is not a standard part of this DVR. Your package might not include it.

Steps of using the Remote Controller are described as below:

STEP1 Put the battery into the Remote Controller.
1. Open the battery cover of the Remote Controller.

2. Putinto two AAA batteries whose model is 7 and make sure that they are not inserted upside down.

3. Put back the battery cover.
STEP2 Check the followings if the Remote Controller does not work.
—  Whether the battery’s anode and cathode are in the correct position or not.
—  Whether the power of the battery is ran out or not.
—  Whether there is barrier between the Remote Controller and DVR or not.
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not.

Whether there are some signals which transmitted by other devices disturbing the Remote Controller or

ﬂ:u Notice: If the possibilities above are excluded, please contact with vendor to change the Remote Controller.

2.4.2 Facie of Remote Controller
The entire facie of the Remote Controller is shown in Fig2.3 Remote Controller.

Fig2.3 Remote Controller

All buttons on the Remote Controller describes as below table. You could use "A" button on the Remote Controller to
switch the input mode.

Button

Name

Description

FOWER

POWER

Power Button
Press the button to shutdown the DVR.

REC

Record Button
If the DVR does not record, press the button to start recording. If the DVR is recording, press the button to stop

recording.

INFO

Information Button
Press the button to display state information of the DVR on the screen.

Y\¢
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Button Name Description
. 1-16 Number Buttons
These number buttons are used for selecting channels and other functions.
I 1X1 Full-screen display mode
b Press the button to display the picture of single channel.
2% 2 Four-screen display mode
. 2X2 Press the button to display the picture of four channels. Press "1X1" button in four-screen display mode to enter
the channel 1.
Nine-screen display mode
. 3X3 Press the button to display the picture of nine channels. Press "1X1" button in nine-screen display mode to
enter the channel 1.
Sixteen-screen display mode
. 4X4 Press the button to display the picture of sixteen channels. Press "1X1" button in sixteen-screen display mode
to enter the channel 1.
WENU Menu button
- MENU Press the button to enter the main menu (referred Fig3.2 Main Menu). Otherwise press the button to return the
previous menu or exit the menu.
SERacy Search button
- SEARCH Press the button to enter to recording search page.
Up button
Upward Press the button to upward move the cursor.
Left button
Leftward Press the button to leftward move the cursor.
. Right button
Rightward Press the button to rightward move the cursor.
Downward Down button
Press the button to downward move the cursor.
24 = SR SF Play for single frame button
ll Press the left SR to go back by single frame. Press the right SF to go forward by single frame.
— SET - Switch for channel button
l -SET+ Press the button to switch the channel one by one. "-" is used to display next bigger number channel, and "+" is
used to display next smaller number channel. You also can switch the channel by pressing number buttons.
2]
Play Play and Pause button

Press the button to play record. Press the button once again to pause record.

CarGeek.Live



https://cargeek.live
https://cargeek.live

CarGeek.Live

00 : 00:0.0:9:0-00:

Digital Video Recorder User Manual

Button

Name

Description

Fast backward

Fast reverse button

Press the button to backward play the record. There are three backward multiple to choose: 2X, 4X, 8X.

Fast forward

Fast forward button
Press the button to forward play the record. There are three forward multiple to choose: 2X, 4X, 8X.

FOCUS

0:

Stop Stop button: Press the button to stop playing record.
Audio switch Audio switch button
Press the button to switch the audio of the channel.
SEQ Sequence Button
Press the button to make DVR display channels in turn.
A A Button
Press the button to switch the mode of font form.
PTZ PTZ button
Press the button to enter the PTZ mode.
Zoom button
Zoom/- Control the Fast Speed Dome to zoom-in and zoom out.
FOCUS button
FOCUS+- Control the focus of the Fast Speed Dome.
IRIS4/- Aperture button

Control the input lightness of theFast Speed Dome.
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Button

Name

Description

@

@

SPEED SPEED+/-

SPEED- button

Control the rotational speed of the Fast Speed Dome.

The following table shows all letters which number buttons correspond.

Number Button Corresponding Letter Number Button Corresponding Letter
1 ).@<> 2 ABCl/abc
3 DEF/def 4 GHl/ghi
5 JKL/KI 6 MNO/mno
7 PQRS/pgrs 8 TUV/tuv
9 WXYZ/wxyz

CarGeek.Live
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CHAPTER 3 Basic Operation Guide

3.1 How to Start DVR

._._,,I. Notice: Before you power on the machine, please make sure the power input of DVR is eligible for local power supply.
If the power indicator light is off, please do as the following to start DVR:

STEP1 Connect DVR to AC adaptor and plug in.
STEP2  Turn on the DVR.

STEP3  Wait for DVR to initialize.
After the DVR is powered on, ‘STARTING...... " appears on the screen, which indicates DVR is initializing.

When ‘WELCOME ' is displayed, you have been in live display mode. You could press "Menu" button to enter the Main
Menu.
The symbols which are displayed on the screen are explained as following table.

Symbol Meaning Symbol Meaning
LIVE Live state REC Manual record
A Sensor record M Motion record
DISK Ratio of using HDD V-LOSS Video loss

3.2 Main Menu Setting

Steps of entering the Main Menu are described as below:
STEP1 Press "Menu" button and input username and password (referred Fig3.1 Login), you will see the Main Menu

CarGeek.Live
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(referred Fig3.2 Main Menu).

MAIN MENU

BASIC CONFIG
LIVE CONFIG
USER NAME: <Admin > RECORD CONFIG
PASSWORD________ ALARM CONFIG
PTZ CONFIG
USER CONFIG
NETWORK
MANAGER TOOLS

Fig3.1 Login Fig3.2 Main Menu
STEP2 Press "Up", "Down", "Right" and "Left" buttons to move cursor, selection highlighted by yellow.
STEP3 Press "Enter" key to enter the sub-menu. And press "Menu" key to get back to Main Menu when you use the

front panel to operate.
The structure of the main menu is shown in Fig3.3.

MF ML 1 rrecosi ]
H === - ]
N o J-
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Fig3.3 Structure of Main Menu

3.2.1 Basic Configuration
Basic Configuration menu is shown as Fig3.4 Basic Configuration.

BASIC CONFIG

VIDEO FORMAT: <PAL>
TIME POSITION: <BOOTOM>

DEVICE NAME: ABC

DEVICE  ID: 001

DATE FORMAT: <DD/MM/YY>
TIME ADJUST: [ SET |
BUZZERALARM: <30S

Fig3.4 Basic Configuration Fig3.5 Time Adjust

1. VIDEO FORMAT

After you enter the Basic Configuration menu, you need to set the video format. There are two options to choose: NTSC
and PAL.

STEP1 Press "Up", "Down", "Left" and "Right" buttons to move the cursor manually.

STEP2 Press "Enter" key to change the video format.

2.  TIME POSITION

You could set position of displaying time. There are three options to choose:

TOP: Time is displayed on top of the screen.

BOTTOM: Time is displayed at the bottom of the screen.

NO: Do not display time on the screen.
DVR NAME

we o o
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Advance CCTV and what it means to your operation - Kelvin Loresch and Aoc

- Movoe - URS Electronic -2011

[} CCTV 3rd Edition, vlado, Elsevier, 2014

Home Automation wiring -James Gerhart - MCGraw - Hill, 2014

Printer Troubleshooting Pocket reference- by Stephen Bigelow - 1st Edition -

2009 - McGraw Hill

Troubleshooting and Repairing Computer Printers - by Stephen Bigelow -2nd

Edition 1996 - McGraw Hill

Modern Laser Printer: Introduction and Troubleshooting - by Manohar Lotia -

2002 - Publisher: BPB

Printer Introduction, Servicing & Troubleshooting - by Manohar Lotia - Pub-

lisher: BPB Publications - 2007

Troubleshooting and Repairing Major Appliances - by Eric Kleinert

Computer Networks: Principles, Technologies and Protocols for Network

Design 1st Edition - by Natalia Olifer, Victor Olifer - Publisher: Wiley; 1 edition

- 2005

Simulation in Computer Network Design and Modeling: Use and Analysis - Al-

Bahadili, Husseinl publisher GI Global;- 1 edition -2012

Practical computer network analysis and design - by James D. McCabe -Morgan

Kaufmann Publishers -1998.

A Practical Introduction to Computer Networking and Cybersecurity 2nd

Edition By Bongsik Shin - Publisher: Montezuma 2nd edition - 2014

Troubleshooting a Scanner - byer guide

Scanner. Service Manual - different brands
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