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Abstract

[n this project we well advance the alarm system into trap, so it won't only alert that
there is unwanted or dangerous movement in the protected place, but also
participate in catching the person who try to enter this place and help security and
police Lo arrest im.

The cirvuit contains of four stages everv stage have exact job to do starting by alarm
circuit then Dial up a Telephone number then AM transmitter and Heceiver then
finally shock circuir,
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Chapter One

Introduetion

As science and technology are advanced, as world cnters nuclear ensrgy
century and space war, and as humanity gets a high level of science, civilization and

inerease of nalural use, still, bad things exist there. One of this is stealing.

Stealing. trying to steal and killing, this happens daily and illegally. And as
we alwavs hear about homes and banks robberics, To prevent such acts obviously

security systems ingide homes and rooms arc needed.

1.1 Objectives

This project aim is to presant an electronic system acts ay home guard to
scnse any home entrance and make an alarm, and try 1o stop the stealer and catch him
by shock. in addition to send alarming call to a specitic phone number, this makes

the room more secure against robbers and protect valuable items.

['his prajcct process ane ol the very important subject, it is home securnity

svstern. And study the way of alarming, and sending the alarm in different ways by

sering, telephone and AM transmitter.




1.2 Project limiling

I'he project concentrate on the way of alarming more than the way of sensing,
we nuse alarm by sound. by telephone and AM Transmitter, and we use a protect unit
{shock eircwit) and this make our project unigue,

There is a relation hetween the uses of protecting unit (shock circuit) and

make slealing operation lailed and catch the stealer,

1.3 Project contains

Lhis project contains three chapters in addition to this chapter, Chapter two
that gives a previsw for previous home alarm system studies, Chapter three which
emphasts on project details and its construction and circuits, and finally Chapter four

which contains cireuits design implementation and results.

L4 Project scope
At the beginning ol the semester. the time was divided to accomplish the

work wilh no slag or defay, So, this section shews time division, which shown in the

table 1.1 and table 1.2,




Tabledl.1) : Firsi semester Time Plan

Task \ Waek

LY 4IRS I8 EE RS

12 | 14

14

15

Data Ceathering |

& Analyzing |

System
requirement

specifications

Stuily  Previous
Alarm Systems
Conclusion And

Results

Project Design

Documenlalion

Table (1.2): Second Samester Time Plan

Task ' Week

18 19|20 21|22 (23|24

Implementation

| > |

25

16

17

28 29

3

System Testing

Documentation




1.5 Tatal Cost

The total costs of the project are preliminarily estimated, and were put in ahle2
helow, This cost 13 nominated to mse as a resull of the need of supplementary parts to

be added when finalizing the design of this project in the final paper.

Tahble (1.3): cost by part and tatazl cost

Part | Quantity | Price {NIS} Total price [NIS}

| Transmitter 1 160 16l

| Receiver 1 1a{) 181
Schmitt trigger 2 24
Capacilors 11 4 44
Diodes 12 3 75

| Switch 3 G 18

| Breadboard 4 20 80

| Timer 4 12 48

| Relay 5 30 150
Résistance 11 0O 4]
Optocoupler 5 12 60
Additional - 200 200

| Total cost - -- e u]:;igl e




1.6 Systemn General Block Diagram
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Figure (1.1) : General Block Diagram




Chapter Two

Review Projects

In this chapter 4 review of previous projects related 1o our work will be
shown. From studying these projects we had good ideas that help us to construet our
project, which is approximarely similar to the following projects except the fact that

we didn't use microcontroller system.

2.1- Home Security System |

The purpose of this praject is to add an clement of security Lo the average
household .As shown in fig 2.1 the idea is 1o scare intruders by sounding an alarm
while they attempl to coter 2 house equipped with this system. The sysiem is
intended to be very precise and sensitive, while also being cost effective. The project
is practical in that the user interface is very simple. The enrire system can be
controlled from a single comsvle, and merely a few keystrokes are required to

perform any of the system's funcrions.

Using this pass-code, the user can arm and disarm the system. The user can
also change the pass-code. The state of the system will be displayed using LEDs. It
will display red for the arm state, green for the disarm slate, and yellow for the pass-
code changing state. While the system is in the arm state, the sysiem atarm will
sound if any of the break-heam sensors are tripped, The alarm ¢an only be disabled

by entering the correct user pass-code, The system will 2lso automatically clear an

incorrect pass-code onee it is fully catered.
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Figure (2.1) : Home Security Syvstem

Alarm

LCD




22-  shocking Sceurity System [7]

This device will act az an allernalive 10 a secunilv alarm by delivering a
shock. It will act like an electric fence, elecrricity will be sent through a doorknob or

other point of entry to deter any intruder.

This project will focus on protecting standard doors. The shocking device can
be activated or deactivated using a keypad. Once armed, the door will deliver a
shock if the door handle is wned. A shocking circuit and pewer supply will be
develuped thal will vary the voltage up to 1000VDC for easy measurement in the lab

as shown in fip 2.2,

| he locking mechanism for the door will be accomplished thraugh the use of
a pull tvpe solennid. The 11012 microcontroller will be used w control the project by
taking the keypad inputs. and outputting the correet control sienals. Proper amounts

of electricity will be researched as to not cause serious harm to an intruder.

. Proprammable password for increased security
. Deter unauthorized entry inte butlding or raom
. Wamming LED's for door states:  Armed/Disarmed.

Locked/Unlocked. and Shocking

. Variahle shock voltage

. Will not shock intruder until doorknob is tumed (2)
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Figure (2.2} shocking securily syslem




2.1 Remote Aceess Home Security System [9)

The motivation behind designing this device was to build something that will
improve home security and give users an increased peace of mind. In the event that a
user forgets o arm his svstem ‘while exiting his home, he can activare it using the

emole deviee as showa in fig 2.3.

This feature can save the user valuable time. Without a remote device, the
user may have to travel several miles back to his home to activate his system, In
addition, if the user is in a situation where he needs w0 allow immediate secess W a
triend or family member, he can deactivate and reactivate his system without
returning home. The contact and motion sensors are wired {o the base unit. In the

event that they are wipped, a signal is sent from the basc unit to the remote device.
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Figure (2.2): Remote aceess home security system




24-  Phone Operuted Home Control System [¥]

This project, cnee installed in & home, will give the owner the capability to
remately control four independent lighting circuits, the alarm sysiem, and the heating
and cooling system from any touch tone phone through the PSTN (public switched

1alenhone aetwork).

Access to the system is contralled with a PIN that must be entered when the
system answers a eall. The caller selects commands though a tone driven menu and

the system responds to the caller with short beeps produced by the DSP as shown n

g 2.4,
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Figure (2.4) : Phone operated security sysiem

The project is divided info many subprojects as you can see trom the block
diggram, The three main areas are the DSP and its interface. the 11C12 and it's
interface with the house, and the PSTN interface. The PSTN interface consists of the

call handling circuit, the filter and amplificr and the DTMF detector.




Chapter Three

Design Concepts

3.1 Introduction

Because of high crime rate in modern world, and because many people keen
valuable items and beloneings at home, they have to protect it when leaving, and this
cun't be done using the padlock bul there must be another electronic device work as

euard and notify il there is stealing process.

This project aim is W participate with police or guards o catch the thiel by
shocking him if he proceeds afler he hears the alarm so he will he shacked if he
touched the hand of the proleeted deor . Or touch any olher device eonnected directly

o thie shock circuit.

Qur design is very simple and easy to use and it is connected with a PC to

iraplement trigger 1o the components of the system with suitable delay and suitable

arrangement can be done using the contral program.




1.2 Power Sapply

In this project we will design & power supply which provides the circuit with
12 VDC and then we will use methods of voltage dividing Lo supply every cironit of
this project with its required amount ol veltage

3.3 Mation Detcctor

This part of circuit is works here as swirch which generates the trigger o the

whole parls of the system, it contain A cireuit with relay which work on the Infrared

Waves comes out the human body when moves |

3.4 Alarm Circuit

This circuit as shown in figure (3.1) is the first defense line in our project, it
well tum on as soon as the Motion Deteclor Warks, This circuit is simple works with
two 355 timers to generate two sourds with two different frequencies and the reason

lo pelerate two sequential sounds is hearing it will be beller from one single sound,
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Figure (3.1) : Alarm vireuoit




3.5 AM Transmitter And Receiver

This part Transmits AM signal from the 1C (RT4433) to AM signal
Receivers (RR3-433) and this signal which recerved will be Able to trigper A small
alarm circuit connecled to it so that in this combination we can see thal we can

Virtually move the alanm 1o a another place away from the main alarm buzzer,

3.6 Shocking Clireuit

This is the last line and 1's the most impertant and danger part because it is
danper and supply very big amount of Voltage which will shock the thiel who tries (o
open the protected door. To generate electrieal shock we will use vollage multiplayer

techniques and {ig 2.2 samples a simple voltage multiplayer.

S 0

—
i o

Vigure (3.2) : simple voltage doubler

hE:

(£

In the following figure we can sce the relation between the applied current
and the effects on human body and what happened in every stage of current and from
this table we will decide the voliage mulliplayer stages we" use to perform a shoek

cireuit,

e




Tahle (3.1): Relation between Current And The IHuman Effects
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3.6.1 Coclroll Walton Voltage Multipliers

The classic mullistage diode/capacitor voltage multiplier as shown in fig 3.3.
popularized by Cockroft and Wallon, is probably the mest popular meens of
peneraling hiph voltases at low currents at low cost. It is used in virtzally every
television set made to generate the 20-30 kV sccond anode aceelerating voltage from
a wansformer putting oul 10-15 kV pulses. Tt has the advantage of requinng

alatively low cost components and being easy 1o insulate.

It also inherently produces a series of stepped voltages which ig useful in

some forms of particle sccelerstors, and for biasing photomultiplicr tube dynodes.




Ihe €W multiplier has the disadvantage of having very poor wvoliage
regulation, thar is, the voliage drops rapidly as a [unction the outpul current. [n some
applications, this is an advantage. The output V/ characteristic are roughly
hyperbolie, so it serves well for charging capacilor banks Lo high vollages al roughly
constant charging power, Furthermore, the ripple on the output, particularly at high

loads, is guite high.

It iz quite popular for relatively low powered particle accelerators for
injzeting into another accelerator, particularly [or heavy jons. The high ripple means
that there (s a significant cnergy spread in the ion beam. though, and for applications
where low ripple is important at megavolt potentials, electrostatic systems like Van

de Grall and Pelletron machines are preferred.

Eout

Figure (3.53) AC to DC ¥Voltage multiplayer

i




The output voltage (E cut) is nominally the twice the peak input veltage (T
ac) muitiplied by the number of stages, 4 in the above diagram. That is, the circuit
above 15 a voltage octupler, E cut = 8 * 1.4 = [ rms In practice, the output is

significantly lower, particularly with a large number of stages.

Regulation and ripple calculations
T'he voltage drop under load can be ealeulated as:

I drop= 11/ (F*C) * (2 3*0"3 + 0242~ 0/6) == (3.1)

where:
I load is the load current
C 13 the slage capucilance
fis the AC frequency

n is the number of stages.

The ripple voltage, in the case where all stage capacitances (C1 through
C(2*n)) may be calculated from:
E ripple = I load/(f * C)*n®in+1)2

As vou can see from this equation. the ripple grows quite rapidly as the
numhber of slages increases (as o squared, in fact). A common modification 1o the
design is to make the stage capacitances larger al the bottom, with C1 & €2 =nC, U3
& (4= (n1)C. and s lorth. In  this case, the ripple s
E ripple = I lpad/(f*C)

For large values of n (3= 5}, the n%/2 and n/6 terms in the voltage drop

1 1 N jEf oL i f
equation beeome small compared o the 230, Differentating the drop equation with




tespect to the number of stages gives an equation for the optimum number of stages

(for the equal valued capacitor design:
Noptimum — SQRT({ V max * = C/T load)

Increasing the frequeney can dramatically reduce the ripple, and the voltage
drop under load. which aceounts for the popularity driving a multiplier stack with a

switching power supply.




3.6.2 Basic multiplier circuits (rephrase)

Creinacher voltage doubler eircuit. (a) simple version for grounded input
voltage, (b) double version lor symmetric inpul voltage, Diodes must be dimensioned

for 2x imput peak voltage Up. caps only for 1% Up.

|| IR 1
S

{a) (b}

Fipure (3.4} : Greinacher voltage doublers

The Grenache doubler circuit (a) transforms a grounded AC voltage (peok
woltage Up) into ssmmetrical DC voltages of 1x Up each, thus producing 2x Up
setween outputs, If the input veltage is already symmetrical (e.z. s in an Ohit), the
srzinacher circuit may be doubled according to (b). This does not change the outpul

‘oltages but increases the possible oulpul current by a factor of twa.

Villard vollage doubler circuil for positive polarity towards ground, For
se=ative polarity reverse all diodes. Diodes and caps must be dimensioned for 2x Up.

*or sinusoidal input voltage 1x Up is sufticient for C1.

i i il

biaehi B i



C1

] D1
D2

Cz +

Figure (1.5) : Villard voltape doubler

In eontrast to the Greinacher circuir, the Villard doubler circuit produces 2x
Lip towards ground at a single output. Besides this, the advantage of the Villard
cireuit is that it may be cascaded to form a voltage multiplier with (in prineiple)
arbitrary output voliage. The way this works is that after C1 and C2 are fully charged
to 1x and 2x Lip respectively, there is a pulsating DC voltage oscillating between (0
and 2x Up across D2, which is converted to AC by Lhe subsequent cap and thus acts

as input AC of the next stage, and so forth.

Cascaded Villard doubler cireuts. All diodes and caps must be dimensionzd

for 2x Up, For sinusoidal input voltage, C1 of the firsl stage may be reduced 1o 1x

U

— . T—— — e ————— [r———
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1st stage 2nad stage n-th stage
[

Il
= 1 Ir

Figure (3:6) : Villard cascade

An n-stage cascade producss IZn x Up output voltage, By choosing an
appropriate number of stages, any voltage can be reached. IMowever, this is only
valid for negligible current draw. As soon as there is outpul current, there is also an
AC current through the caps. resulting in a voltage drop and a lower input voltage for
subsaquent stages. In facl, numbers much higher than, say, 10 or 20, are not sensible

in practice. More specifically, the formula [or the voltage drop 15

Al ¢ woltage drap

I o[z I 1 {: output current
M — =+ o = '.") whiion [ inpit Eeguenoy
fC\3 = b :  capacicy of caps

1 : o of Mapes

This means. Lhe voltage drop is the higher, the higher the oulput current 1, the
lower the frequeney fand the lower the capacity C. The volage drop also icreases

with the number of stages cubed, which means for 10 stages it 1s already 1000x as

large as for a single stage.




Chapter Four

System [Implementation and Results

4.1 System's Operation

The whole system operations are working on the followine sequence, and

can be shown in the Mow chart of fig 4.1,

=

The first circuit to work Is the shock cireuit which we design to
implement (350 — 400) VDC with current value OF ( 0.5) A and
these previous values of current and voltage can implement the
shock we wunl Lo deliver to the intruder and den’t kill him unless

he has problem in his heart and this is unexpected.

The second circuit to work is the AM (ransmitter and receiver
cireuit which will deliver the alarm signal in place away from the
intruder place by 70 m , the recciver is not heave and small and
can alarm the house owner il he in the ranpe or also can alarm a

guard,

The third part to operate is the dial up medem which will be
activate by 4 VB code and once it activates it will directly call a
phone number stored in il it could be the police number or the

owiter personal telephone,

Ny

i i —



D- The final stage is the alarm circuit, will be triggered throw the PC
pulse and the aim from making it the final circuit to work is that

we are designing here A trap system morc than ordinary slarm

systenm.




4.1.1- Svstem Flow Chart
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Figure (4.1); System Flow Chart




4.2 System's Hardware

I'he whole system hardware and circuits and averall schematic will be shown
in figure 4.2 which represents the overall schematic, and Table 4.1 shows the list of

all compoenents of the project.



Table {221} Tist ol system components

Camponent Nalue
VG B
(| dM25 Optocoupler
Rl 10k
R2 Tad
cl 0,1 ul’
L2 .01 ofF
7 555 Timer
L5 R14-433 AM Transmitler
Al Antenna 1
L2 4N25 Optocoupler
il 555 Timer
K3 21
EV] 47 k
B4 22K
RV2 TS
3 001 uF
e 47 uF
5 5] 'k
Cé 001 uF
7 i B
151 Speaker 0.3W /8 ohm
16 555 Timer
(e dN23 Cplogenpler
us / Rela}'
VAC 228 WAL
Ti Transformer 220/ 12 VAC
L8 0wk (400 Y
o9 10 uF S 400 %
Clo 10uF /400 Y
| L uF /400
cl2 10 uF 400V

YA




FE] 10 ull /400 ¥
Cl4 10 uF { 400 V
15 10 uF /400 Y
il Drizde / 400 ¥
D2 Diinde £ 400 W
D3 Diode 1400 V
nd Digde /00 W
D3 Dinde { 400 V
D Triyde 7 400 V
7 Diode ¢ 400 ¥
TR Diode / 200 V
A2 Ansenng 2
(W] ER3-133 AM Receiver
Faner Regulaior == ke B
1A 7414 Schmitt rigger
K5 STK
Ra 0K
Clg {101 uF
C1T 4.7 ul
Cl3 15uF/15V
Ls2 Speaker 0.5 W /& ohm
U 335 Timer

AT
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Figure (4.3) : Schemutic For Receiver
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Figure {4.4) : Schematic For Transmicter And Other Ciccuits
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4.2.2- Power Supply

In this system we used differcat power supplics but most of them whers
hatteries because with them it will be more uselul except the shock cirewit which is

connecled directly throw step down wanstormer to the honie power supply.

4.2.3- Motion Detector

This sensor works As relay or tripgering eircuit and s job in this projeet as
we sce in the previous schematic is to generate the pulse which activate the PC
contrnl Pragram throw the Parallel porl And throw the 'ulses which we gol from PC
we Trigger the other circuit in the arrangement we want as shown in fig 4.1, this unit

works in 9 VDC and works as relay which perfarm 5 VDU to the PC.

4.2.4- Parallel Port

Parallel port is a simple and inexpensive tool for building computer

controlled devices and projects.

The simplicity and ease of programming makes
"The paralle! port 1% oflen used in Computer controlled robots, Atmel/PIC

programmers, home automation

In this design we used the port control 0 to the mation detector, and we use the ports

D0, D1, and D2 to connect tham with the alarm. transmitter. and the shock cireuit

and we use Lhe port Status? as ground for the parallel port.




Status Register Data Register

&

5152|537 D5|D4|D3|D2| D1 ﬂﬂj

Control Register

Figure (4.5) : Parallel porr ping
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4.3 Software Components

4.3.1 Program and Software:

The PC will act in this project as control unil. and the following point

explains exactly the program used to accomplish this, visual basic 6 language were

used and (g, 4.4 shows the program flow chart.

The sequence of operation is explained in the following steps
s I g sLEp

=

LA
]

Program will be installed on pe which used in the security system as the
main control unit,

I'ne program will run when it has 2 high signal from the motion detector
through parallel porl interface,

As program runs it will run three different codes.

Every code will give a 3v signal through the parallel port 1o the
optocoupler connected to the system different cireuils

The fourth code is the dial up modem code which will run the modem to
call specified number stored previousiy in the modem code as shown in

fig 4.5.

program code is attached in the appendices and also the user manual, as you

will see later in this project paper. will also explain more how this program and

paraliel port are connectad .

Tt
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Figure (4.6); Pragram flow chart
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Figure (4.7) : How Lo call specified number




4.4 User Mannal

1-connect the oulput of data port D7 pin® with the oplocoupler in inverse

made (the D7 will be the VCC of the Transistor).

2-cennect the emitter of the opiocoupler to CO pin 16,

3- Usnnect the motion detector with the led with goad eireuit 1o praduce 2
volt when give the signal (use voltage divider and current Emiters),
J-oulput not need ground.

J-connect all the eircuit that vou need t o activate with DO.DLD2.D3.. pin

Z-8 (any} do not forget lo connect the ground of the PC 1o the optocoupler,

4.5 Output Resules

1= The zlarm circuit output is a sound wave which can be adjusted with the 1wo
potentiomelers 5o we can gel alternative sound, and this circuit designed to

generare two different frequencies (9-13 JKHz
2- The shock circuit output is a DC voltage with the following value
Eout=Tin*2 *n: nis the number of stages, and the exact value we got from the

voltage multiplayer is approximately ( 277 VDC )

3- The recciver output a single tune voice which heurd by the person hold the

receiver, and this voice practical frequency is (§)K11z.

4- The modem calls Lthe numhber vou add it ia the program. And the calling takes

approximarcly (60 sec) to reach the target number,




4.6 Conclusion

From the previous show we can say that our design had met our previous
obizctives in sensing, alarming, and transmit alarm through AM transmitter and
dizling a specific telephone number, also it can participate in catching the intruder 1f

he proceed after hearing the alurm by shock him with a value of de voltage

First, it is very simple to use ie., you only need to run the program by
pressing the start signal. which, in wm, makes the whole system work . Secondly,
this project comparatively wirth other projects docsn’t cost too much. The pe, which
is available in every house. can replace the microcontroller which is very expensive,
['hirdlv, this system can easily be buwilt up and checked. Simple and cheap parts are
used to form this system. These parts arc also available in the Palestinian market and
thev are known to every one who works in the electronics feld, so it will be casy for

him to check and [ix them il any crror appears.

A




4.7 Falure Work

After working in this project we suggest and recommend the following points

Loy future studies:

I- Use More Than One motion detector so we can prolect more than

ene place,

2- Use mare than one shoek ¢ircuil And Receiver citouit so we ¢an
protect and generate alarm to different places.

3- Increase the stages of the shack circuit for getring mors
valtage drop output o0 vou can get high shock.

e Use Beller Antennas Lo inerease the distance of the recsiver eircuit.

i
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Radic Receiver

o, . -

waw telecontrolli RR3-XXX
Super Regenerative Radio Receiver With Laser
Trimmed Inductor

General deseriprion

The RE3-XXX is u super regencrative data receiver.

Sensitivity typically exceedes -100dBm (2. 2uVimns)
when matchied 1o 50 ohm,

[l shows high frequency stability also in prosence of
mechanical vibrations, manual handling and in a wide
range of wempcrature.

The frequency accuracy 15 very high thanks to laser
trimming process. PATENTED.

I-ETS 300-220 Compliance (RIR3-418, RR3-433.92)
FCC 15/C Compliance (RR3-315)

LA custome-specitied working frequency Applicutions
(200 = 450 MHz) :
« Home security sysiems

edard Furopean and U8, frequencies (315MHz, » Car Alarm systems
iz, 433.92MHz) are readly available from = Remote gate controls
3 *  SENSOr reporting

K DIAGIULE - - T &
UHF 'I"I'.\n-
] !
In | ‘
| HES RETL LRI =]  [USARSEY el
e e —_ — Comparator — o
Fre:ﬁﬂp _ _..Ejgs_:_:_._l._lla’r,pr __FJII:&_I: - :_&Tpil 5 e L oUT
GND Quench GND . GND

RF Oscillator AF Test AF
) i Paint




Sectrical Characteristics

CHARACTERISTICS -

(14

RF
IN

MNC
NC
MG

NG

RF Supply Voltage
AF Supply Voltage

Supply Gurrent

Warking Frequan

oy

Tuning Tolarance

-3dB Bandwidth

Max Data Rate

RF Sensitivity (100% AM)
Leval of Emiited Sooctrum

Low-Lavel Qutput Voltage

High-Level Oulpul Vollage

Operaling lemperaturn Range

= Description

R +""r|.1-
GHD

RF GHNDB

ICAL APPLICATION

10
12
12
14

45

AERIAL

M

AF Y
AF GHD
AF <V,
Tast Point
ouT

AF 4V

telecontrolli

Ta = 250 urléss olherwiee spoclfed

il VOE
4.5 & i YOG
=5 a mé
200 454 MHz
£.2 +0.5 MHz
= +3 MHz
) KHz
=100 -105 d8m
-£5 B0 d3m
0.6 "
36 v
-25 +80 13
Mechanical Dimensions
r
| 127 mm
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R.*

ngtww AM Hybrid Transmitter =~ AM-RTn-XXX

FEATURES
1 « COMPLETE RF TRANSMITTER
TEANSMIT RANGE LP TO 70m
CMOCSTTL INPUT
AVAILABLE IN DL OR SIL PACKARE
NO ADJUSTABLE COMPOMNENTS
VERY STABLE CPERATING FREQUENCY
LOW CURRENT CONSUMPTION (TYF 4m#A )
LOW SPURIDUZ EMIZSSICNE (-35dBc)
WIDE CPERATING VOLTAGE (2-14V)
AVAILAELE AS 315, 418 OR 433 MHz
COMEATIBLE WITH RF SOLUTIOMS RECEIVERS

- - - - - -

APPLICATIONS

= MWIRELESS SEECURITY SYSTEMS
« CAR ALARMS

= REMOTE GATE CONTROLSE

« REMOTE SEMSING

= [DATA CAFTURE

= SENSOR REPCRTING

DESCRIFPTION

The R F Solutions Lid, AM hybrid transmitter module provides & complete RF transmittar which can be wsed
ta tranamit data at up to £ kHz from any standard CMOS/TTL source

The module iz very simpls {0 cperste and offers low cument consumplion {typ. 4 mA). Data can be suppliad
cirectly from 8 microprocesser or encoding devica, thus keeping the component count dewn and ensuring 2
low hardware cosl.

The moaule exhibhs extremely stable electronlc characiernistics due to the use of "Thick-Film™ hybrid
technolagy which uses no adjusiable components and ensures vary reliable cperation

The meodules are compatible with R'F solutions Ltd. range of AM receivers o provide a complete solution.

| CIRCUIT SCHEMATICS

| R4 RTS

I | -

-

L)

il
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R-5

: AM-RTn-XXX
Nolutions ..

AM Hybrid Transmitter

MECHANICAL DIMENSIONS

RT4 RTS
- 1# Famemy -
- .76 mm . i - IR *
L ! Components Side. 11 43mm
. = @ qopuey B R L & 7 v
ea Capcnerts ! } ' o
. 5 -\___" bk sl | :# 4 § |- 1
| I T e | o]
FIN DESCRIPTIONS
RT4 Pin RTS Fin Name Description = "l
1 [ Vee Supply Vcltags
2 ) END Graund, Cennect to RFE sarth retumn path
3 2 I Dtz inpul
< i Ea External Antenna

ELECTRICAL CHARACTERISTICS

A0 I = 200 Lidsss b lhievden 1 Ee

Characteristic Min. Tvp. Max. Dimangions
Supply Veliage _ 2 14 vde
Supaly Curranf (Vee=5Y IN=1kz) 4 mA
Supply Current (va=5 IN=0C) 20 i
Warking Frequency 403.8 433,82 MHz
RF Qulput Powsr Inte 500 (Vee=54) G -aBm
Harmonic Spuricus Emissions -0 -dBe
Input Vioitage High 2 Vee V
Time from Powar on lo datz ransmission N 10 nBec
| Data Rale 50 4000 Hz
Operating Temperature | 25 +B0 | T .
PART NUMBERING =r
PART Number Description
AM-RT4-418 OIL AM Transmitter Mcdule 418 M5z
AM-RT4-432 2L AM Transmitter Module 433 MHz
AM-RTS5-418 SIL AM Transmitter Module 416 MHz
AM-RTG-432 SIL AM Transmitter Module 433 MHz

Should you require further assistance, please call!

. F. Solutlfons Lid,,
Link 21, Cifffe [ndustrial Estate,
South Straet,
Lewps,
E Sussex, BNB 6JL. Englend.

Tel +44 (0}1273 §98 000. Fax +d4 (0)1273 480 661.

Emaif sales@risolutions.ca.uk
httpwww, rfsolutions.co.uk

Ve

FF aolutions Lid is@ memoer of the Low Power radio Assooiation

e oolainee il s domumeril B nplegEE 0 b AN s aewaeer ra g e alian o warmnte 3 gren ena fie Bty I arsion By BF Sulitiers L3, 1 Rl I8 e sy o
SEECn. R R Sk e mnadules £ 5 onom 2omzeasndnin (88 supnod g shien ds gl b deed gxoept wilh BaE0EEE WS eppnoval om fF Sonsans d
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%ﬂ HARRIS CA555, CA555C,
seneeneeerer | MS555, LM555C, NE5S55

Timers for Timing Delays and Oscillator Application
W3y 1967 in Commercial, Industrial and Military Equipment

Features Description

« Bocurate Timing From Microsaconds Through Hours

The CASSS and CASSEGC are highly slable Lmes for use in
* Agtable and Monostable Operation i s el : il

; o pracizion timing anc oscll'alor applizations. Az timere, thiese
. gﬂﬁllnglaﬂp?;gcﬁyﬁcrurcing or Sinking up 1o 200mA mnnqu.Tr'i-: :.ntsfgn_ﬂarl nim“.ﬁg R R il p-'ﬂd_'.lzb'rg 3'-'52"
. Outpul Capable of Driving TTL Dovices rate time delays for pericdz renging from microseconds
+ Normally ON and OFF Qutputs through haurs. These devices are also wsefu! for aslable
« High Temperature Stability . . _0.005%2c oscllator operation and can maintain an accuralaly con-
« Oirectly Interchangeable wpth 5E555 NE555 MU‘IEEE. trelled free runming frequency and duty cwcle with oniy two
and MC1453 selernal reglstors and one cagacitor
Applications The-circuits of the CASSS and CASSSC may ba miggersd by
+ Pracision Timing v Pulsa Generation the feling ecgs of the wavalorm signal;, and the ouliul of
+ Seguantizl Timing * Pulae Detector these clrzulls san sodree or sink ug o a 200md current or
« Time Delay Generaflon = Pulse Width and Pasition  dfive TTL circuits.
Modulation

These types are direct replacemants for indusiry Bypes in

Qrdering Information sackagas with slmiiar lerminal arrargemerts e SES55

PART NUMBER TEMP. FHG, and NESES, MC1555 and MC1453, raspactivaly. The CAGES
| [BRAND] RANGE (°C) FACKAGE NE. type civcuits are inended for applicalions raguling prasium
| CATESEE Soin 123 |BLEPDF =48] gipctiical perfarmance. The CALGESC type ciculls ara
I""‘”"Iu'l Ly fefi tq 125 18 Ld 801G LERE Intended for applications requiring less stringsnt olectrical
SAGSERMAT -_55.:; Ghip12a [BLASOIC T M3.15 characlensbcs.
JACEERT =00 2125 | B Pin Melal Can TH.&
CALERLCE O T B Ld 20ip B4
AGSESEM (BhSEY Ul T B Ld-BOIG ha3. 18
SAGERECMOE (5550 Dic 70 BLAdSTIC T Ma. 15
AASRRGT g B 2o Melal Cen 1a.C
LMZEEN =30l 123 |6 Ld POIP Ed.3
LMSESCH Oilg 70 B Ld PQIP Ed.3
RESESM Ota 70 B L4 POIP Faa

SOTLE: T Dancws fape and Heel

Sinouts Functional Block Diagram
CAS55, CASEEC (PDIF, SOIC) ,
LM555, L MEESE, NESSS (FOIF) Y TRy T ReER
ToP WIEW

O O O e N - .
o ] ol
TRIaGER [Z] [T] piscHARGE
outeur [3] [F] THRESHDLS | et 5
£
RESET 5| coNTROL
El j‘u’GLTAGE E 1 E
(] w
CAS535. CASSSC (METAL CAN) ] g
TOS EW ' =
¥ TAR o - e 2
R 1 L 1 g
E_ @ . . FLIR-FLOP
L ]
'
1 ]

Thoue deviees prosongdve 1 vloctrostod dscharge Ussss should follow propes 12 Handng Proogdumns. Flh.._ h:l-l"l'lbﬁf 834 4
& Hanie Corporation 1941 g3




CAS555, CAS555C, LM555, LM555C, NE55SS

Absolute Maximum Ratings Thermal Information
DG Supoly Votags., , . T ; o 2 oo 1Y Tharma! Reslsance [Tipical, Mot 1) B (FTANY Ny (T0AY)
IMstal Can Parkaoe:, | A= 17
Operating Condltlons PP Paczags et b e el 194
o e 5010 Packane Tz gL a 160
'gg:?_*"[f,rﬁ:k 2ECn 1 4380 Maddmum Junstizr Temparature (Hermesic Package)
;;'.',L q :‘:': PE e e S e T o nan  MImmUum Junchion Temporatuss (Plestc Pazkana)
CASSS0, LMSESC, NESSS ., .. Gadien e BRI e Shoesce Tomparature Rerigy o0, .
Maximum Laad Tamperatirn (Soldsrng 10s), . .
(3010 - Lead Tips Ory)
AU, Siredyes adove hose deTa0 @ Absoiote s Banans* may CRrse JormEnent JemEe o IR devics. THE & 3 Al ol dilin and Jperalion
of e de\Tia H thege o 2y cines moniiniy sk ose wndieaiad in the oo erElonsl seniiens &7 L Epsatoahon kil wrhed,
MOTE
1B b= measured witn the component mounted on an evaldelion PC board in fres air
Electrical Specifications T, = 289C; v = 5V ta 154 Unlees Othianvire Sne s fiad
CASRG, LMESS CASEEC, LM55SEC, MESSS]
PARAMETER SYMBOL TEST CONDITIDNS LAl L] TP MAX | AN TrpR MAX | UNITS
100 Sunpy Valtage i 2.8 . 18 4.5 - L] W
!_,-.; Supp'y Cumend (Low State), I+ W+= o R s - 3 B - 3 5 d
{2 -
Vo= 15V R = w - 1 12 - 10 16 mA
| Trreshoid Veltags o - | Emw=] - e B
Triggar Voltage W+ = BY 1£5 I.&7 1.8 - 157 - Y
Vi =15V 4.5 1] 8.2 . 3 - v
gagar Currant . 0.4 = . oS . 1533
Treeshohl Currenl (Mol 3) 1 - E;1 25 - 01 s pA
822! Vialtaga 0.4 i 4 1.0 o4 o7 T
S=ae Lurrant . a1 - - a1 - T4
“antrel Yoitags Level V= 5 29 aaa 3.8 26 333 ] W
W+ = 15w 86 10 0.4 g 16 11 W
Sutoul Voltege Voo Ve — BV, sk = 5mA - - . - s .35 ¥
Lo Srale rEI?-I': = druh, = (L 0.25 = . W
V== 1BV, D = 10m& - iR 0.6 . A1 28 v
I = H0mA, . .4 05 . ae G W
b= 100MA ; Ba | =2 . 20 £5 v
|5 M T 200mas, - T8 - 25 ] ¥
ERtrot Valkags Vor V=S nppop = 100mA | 30 | sa = =y | a5 | Y
High Szt W= 18Y, emgrae = 1E0mAL 130 133 - 2¥s 1313 = Y
golUnsE = 200ms 3 1235 . - 123 - \
=ng Ermme [Monnstabla) Ry, R = 1RG to. 100k, - 0.5 g . 1 - b !
E=0AuF
rresquancy Drift with Tamparaime Tested at VE=aW v==1m | - b1 1040 = =11 - prm G
2t willy Sopply Voltage - 008 4.2 - & - i
H-4




CA555, CAS55C, LM555, LM555C. NE555

Electrical Specifications T,

= L
= 265, v+

=8V to 15V Liniess Othemwizo Sparifliad [Comtinued)

CASEE | MG5S CASS5C, LM553C, NESSS
PARAMETER BYNMBOL TEST CONDITIONS MIH | TYP | MAX | MIiN TYF | max | unms
Uutout R Time tp: 100 503 - rg
Ep.r. Fali Tirpu (4 100 + - 100 =

NOTES;

2. Whan the autpls 13 na-high st the CC sUppy curent i3 ypically 1A luss than fae o stase ol

2 Tha temshaic Gurent will getermicg the s of e valuas of R ard By o bavsed i Figura 4 {aslable operatias]: the meximur wtal

Ry + Ry = 2000

Schematic Diagram

i THRESHOLD '

1 ] [ ]
el = CCMPARATOR CCMPARATOR 1 FLIP-FLOE 1 OUTPUT &
(.:.H - » et . e + p '

I [ 1 1 "
Lt i 1K B2 ! LS i L
[} ] =1 k ] |
] 1 1 ] '
i i I i i
1 L] 2y Y l‘fq'i 1 1
1 [ i 1 ]
(] L ] ] E §
] (] [ ] [ ] B
1 1 i I o]
1 i i X % P FUTPUT
[ ] ' | + - | I
I 1 1 ™ g [ @
THRESHOLDY Buy ' » L1
1 [ [l [ 1
: : i (] +1! !‘ L]
'] L] i ]
i iy 1 e Iy P Dy I
I Ty = 1 B ] I
| ] 4 | i
cewrmaL | 2 s Q11 A2 1 a1y g 1
VOLTAGE = i i ] 1
B w ow wwomw s w i qs ﬂ-r: 1 Kuﬂ- L qi1|
(:E}L ] L} [ ] ]
: (] 5K [} [y 5 :: |
- - T & i | 1
TRIGGER | = ' o ST ' !
5 [] [ ] n
A : ¥ %10'{1}‘. [ | L] L]
- ' 5 4 o~ :
REBET :- h---_-‘---.--—---l—-:—--- mEewE Sl oW
L —
DISGAAAGES A
100

NOTE: Resistance values ars o obims

Typical Applications
Reset Timar (Monoctabia Ope ration|

Figure 1 shows the CASS5 cotnectod a5 & recar limer (7 lhis
mode of eparalion capacitar Cr = inftlally feld discharged by

s rAElstor on lke intesrated cirewt, Upen clesing the “star

swicch, or epplying a nagstive t goor pulse to larminal 2 the
integral timar 4ip-fap is “sal’ and rclcases the eAort cicuil
scrags G which druves 192 cutpul voltaga *high (relay aner

gized). The action slows the voilage across the capacitar o
inoreass expanentialy wilth the conatant t= RiCT When the
vollage across tho capacitar equals 299 Ve the comparstor
resets the flip-fop which Inwrn discharges the capachor rag-
irfly and drives the oulout {o ifs low =iets.




CAS555, CAS555C, LM555, LM555C, NES55
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1
1
1
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I
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= |
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MUTE: Al regisiancs velises 2fe (nahms,

FIGURE 1. RESET TIMER (MONOSTABLE GPERATION|

Slnce-the cnarge rate-2nd threshold-level of the cormparator
ary bots dizectly oropertional tov+, tha timing interval ie rel-
stively ndependent ol supply woilage wenelicns Tepically,
the dming varies only 0.08% fora 1V changa in W+,
Applving 3 negative pulse simuliansously o tha resat larmi-
nsl (&) and the frigger termna (2] during the tmingg cyclc
dizchanges Crpoand causes Ihe timing cycle lo restan
Momaenlarlty chosing oniy the reset switch during the dming
irlerval discherges O, bol the bming ovide dees nol cestart.
Sigure 2 snows the tvpleal wavefarms goneraled during this
moda of ogeration, and Figure 3/gives the family of fimea
delsy curves wilh verations in Rq end Gy,

AWITEH 3y “OPEN

IKPUT
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pr LA TEC “.”J.l

e e R T L e

CAPACITOR /

YOLTACZE (TERMINALS B, 7}

QUTE
VOLTAGZE
{TERMINAL 3}

r

FIGURE 2. TYPICAL WAYEFORMS FOR RESET TIMER

VLA >
kA

 Fie 107! | 10
TIME DELAY s}

[ e 102

FIGURE 3. TIME DELAY ve RESISTANCE AMND CAFACITANCE

Repast Cycle Timer (Astable Operation]

Fioura 4 shows the CARSE connectad as & mpesal cycle
timer. In this maods of operation, the total period is & function
of both Hq and Ba

5 e
5w

.T R il g

i
|
1
|
=~
i
i
!

FIGURE 4. REPEAT CYCLE TIMER (ASTABLE OFERATION)
TE0E93 (R, + 2R Gy =ty +12

whira 1y # 0.6393 (R4 = Ra] v

antdis = GEES ([Fa) Gy
the diry avile !

T4 Ry TR
Wi RyTERy
Typical wavelorms genaratad curing this moce of ozeration
ars shown in Figura 5 Fgura B gives the family of curves of

frez runring frequency with vanistions in the value of
Ry + 2Rz and Cy




CA555, CAS55C, LM555, LM555C . NE555
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Typical Performance Curves
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CAS535, CAS55C, LM555, LM555C, NE5S55

Typical Performance CUrves (continusd)
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== s =] GENERAL PURPOSE 6-PIN
mmmessmmams PHOTOTRANSISTOR OPTOCOUPLERS

SEMICONDUCTOR®

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11A5
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DESCRIPTION

Tha general purpose opiccoupers congizst of a gallivm arsenide intrared smitting dicde driving a silicon photolb=nsistos 9 8 G-pin
dial n-line packags.

FEATURES
+  Also pesdalie e wlhite packege by spactying M sulflx, ag. dN25-M
= UL recognized (Filaa =80700)
* VIIE recognized (File & Q47T8E]
Add aptlon Y forwhile pechage (e.g. 4825W-R)

- Ao option 300 for bdcs package (2.0, 40E25,300)
APPLICATIONS
=  Powos stpply regulaters

= [higdel mgasanprdla
= Tdlerozrocessor inputs
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e GENERAL PURPOSE 6-PIN
EFAIRCHILD o o1oTRANSISTOR OPTOCOUPLERS

SEMICONDUCTDRY

— -

4N25 4N26 4N27 4N28 4N35 4N36

4N37 H11A1 H11A2 H11A3 H11A4 H11A5
ABSOLUTE MAXIMUM RATINGS (T, = 25°C unless othzrwisz specifizd)
Paramater I Symbol Valua Units
TOTAL DEVIGE [
Storage Temperatura : Tere 55t <1500 G
Dparating Temperature |  Tops ah 0 -100 C
Weee salime Immprsiura (Bas pags 14 for refiow solder profiles) i T_q,o; 265 et 10 =00 "G
:::;-.l:!:g]_:;:_:::ﬁ: Sl ! "8 3.3 e |1'-|‘2u;f'=' 14 (-0 i
EMITTER ;
DCAvstage Farward Inpus Currert I I 00 {nen=h), GO (M) A
Revasae Input Vollage ¥R & v
Forward Current - Peak (3000s, 2% Duty Cvaic) i) 3 A
LED Pover Dissioaon @ T = 25°C . | 5 150 (neneb), 120 (M) | mw
[arate above 250 : 2.0 (nonM, 141 (M) mWEC
DETECTOR |
Collezior-Emiter Volage Viera ac W
Collecior-Baze Voltage a Viean o 7o B Azr
Emitler-Calleciar Vaitsgs |  Vern A W
Delestar Powar _:-.ii&ii:annn 5 B e 2RNE I Pr b i - '?C - = _.- |
Deratls aboye 25°C 2.0 (nen:h), 1.76 (M) MW C

B A
= 2GS Fareh g Semissnductar Soacmtar Fage 2 of 15 Bi1Ei05




GENERAL PURPOSE §-PIN
e  PHOTOTRANSISTOR OPTOCOUPLERS

SEMICDOMDLICTOR®

% i =

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11AS5
ELECTRICAL CHARACTERISTICS {Ta = 25°C Urless otherwise spacified) —|
INDIVIDUAL COMPONENT CHARACTERISTICS
Faramoter Tesl Conditions Symbal Min | Typ* Max | Unil
EMITTER 1
Incut Forward Voltags (g =103 mA} Vi 1.18 1.4i v
| Aeverse Leakans Durrent (My=50%] I= B.0M 10 (S N
DETECTDR
Colzctos-Emitter Breakdown Violiage s=1.0mA, | =0) BV nery o 10 W
Collector-Baze Breasdown Vallags (lo =100 LA, l==10) BV o 70 120 W
Emitter-Collecior Broakgown Volage ip = 100 pA, e =0} BV=cn T 16 Y
Coliectar-Emitiar Cark Cureapl Vee=10N lp=10 lpan | Sl i
Calizctor-Basa Dark Current [Vizn = 10%) lepn 20 {7
Cananianoe V= 0V =3 MHz) Cor | H LI
ISOLATION CHARACTERISTICS
Charactaristic Test Condillons | Symibol | Min | Typ' | Max Units
: ; iNon W', Brack Paskage) F = 80 Hz, £ = 1 min) SaG0 VErirme)
Input-Ciatput I=odation Yoliage : Yigo S
=M While Pankage] (1 = 50 Hz, t =1 S : 7agD Vasipk)
soraticn Hesistance Vip =500VDC) [ Rege | 1077 i
Vi =& 1=1 MHz) 05 E
Izolation Gapacrance i A R B
W White Package) 0.2 2 | pF
hote
“Typizal values at Ty = B5°C
= 20CE Sairehid - Samizonguctos Corpomaton Pace 3 &1 15 BS80S




Eeee———— GENERAL PURPOSE 6-PIN
e  PHOTOTRANSISTOR OPTOCOUPLERS

SEMICONDUICTOR®

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11AS5

e e = e —— e —— e

TRANSFER CHARACTERISTICS (T, = 25°C Unlass athenwises specitied )

DC Charactaristic Test Conditions | Symbol | Device | Min Typ* Max Unit

4NgE
4NIE 1C0
a3y
H11A1 al
H11AL 33
U= 10 mA Vo= 10V NZS
4MER
Hi1a2

2 H'l 1 i"l.E "
Current Transfer Batlo, 5 1l I i

Collect Emi o
Collector to Emittor A28 10

H1144
&M35
(i = 10 ma, Vo= 0N Ty =-5570) SMNEE 40
23T
435
(e =10 mA Vor = 10V, Ty = +106"C) dh3E 40
437
qhes
AMNEGE 0
anz7 £
423
4ME5
Lollector-Emitter N 4h 3G O v
Saluation Votage CE[SAT) | 4Na7

(les = 2 A, le =50 mA)

flc =05mA, Iz =10 mA) LAY
Hi1Az
Hii1A2 0.4
Hi144
H1148
AC Charactaristic EMN25
ARG
dn2F

A .
I'h||'-.:-|_ﬁat|_|rate|:| |_|,': = '.l."I-mF'., l'.fnr = 10X HI = -':}l:';-” i

T H1
Turrson Tine [Fig.26] = 1 i
8 i H11A2

| H1i43
H114A4
HITAS |

u - = o T F = A 4N=s

hon S5z Al=d i 2 s " b 10n |

2 | : 1urals | FIL [ 2723 | ) 3 : L LL
armn-en ima “."]_l‘-n-' | 1 'I—‘FE 2 | =

L]
C
i

R e e e —
SHE Sa'roniid Samizonoyeie: Corpuration Paga 4 of 15 B15/05




e ——— GENERAL PURPOSE 6-PIN
e HILD bl OTOTRANSISTOR OPTOCOUPLERS

SEMICONDLICTOR®

e e e e

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11A5

i TRANSFER CHARACTERISTICS (T, = 25°C Unless otherwise spacifiad.) (Continuead)
| AC Characiaristic

Test Conditions Symbal | Device

Min | T',p lazx Unit
‘ aN25

ahEa
ANDT

; : ENPE

il TOmA, Yee = 10Y, By = TO0EN

i \-F:. i | . HITAL |
B _ (gt o Hi1az
TLrr-off Time [=ta3 H11a3 WS
H11A4
F11AG

(g =2 mb, Voo = 10V, A= 1000 323:
-1 )
(Fig.20) aNz7

2]

[

" Tyzical valuas a1 T = 550

F 2005 Fairehi®d Samieanductsr Cosaorsla)

FageSalt 13




S — GENERAL PURPOSE 6-PIN
s HILD bl TOTRANSISTOR OPTOCOUPLERS

SEMICONDLICTORS

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11AS5

Fig. 7 CTA vy ABE |Unsslaroted) Fig. & CTR vs, RBE [(Unsaturimad)
(Biack Packmge) \hie Facknge)
- : i
- — m——— - p——
I e s = i I MEWE L e s
- # 1 LT A~ -
S i & - I : /'F =1
Elag 1 B it i e Ta L ST | |
e i 1] o A e .
E 4 I—JJ' hel |4 1] E [T} I“) I i
ot el o - T BN
g ot & 2 s S g SRR
.'-'_. -".Ii A o iul'l S II.-'_ |
= i1 4 iy i | R y I
= i i’ T & | [ i GE J{ i
E — L T - = ] T w T |
= | .l'r | | i o | .|" |(r’,r |
<o I N T 7in ,
E | .-"‘ oo r I
=g [ | | 3 i AR T
2wl 21 | g ||
SRS AEE L LI L | L1l
& " o 3 ur =
Rz BASE RERIETANGS (4 Az~ EAL G Pl WCE (il
Fp 8 CTR ¥, FBE (Saturaied) Fig. 10 CTH va. FBE (Ertoraias)
[Biack Pankmen (Weite Packsoga)

1y —=
=TT

W by

T s =11
g | Fugr B
;;t' in _74‘, 1‘;‘_/ =
E LI ./I . _I' i o e = M=k
= '
i T ol | .,f.ll_l_ |
- r 1.
£ gl l ) f__L .
= = i / |l
!E. B AF i ‘.f - -._'
E if E % _'. i I
E [ Pl i st
S e d /
T i 3w —
i k1 ——— é i1 d !
: L 1] 2
' L
g s m =) TITs]
Rpg- 34 NESIGIANL I in fi Flip-Has IRESISTANDE S« L)
Fig. 11 Coflcdor-Emifizr Snwrabion Yolmgs vEGolkegior Curménl Fig, 12 Galieeior-Emitier Saurstion Yoltage ¥e Colleciai- Surmed
[Black Packaga) IR Pachega)

= P e

WHTTES ST LIRAT0R W " )

COLECTUR-E I T e BN URHATION WLTAGE )
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= [—

i ot

3 =
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GENERAL PURPOSE 6-PIN
EAIRCHILD  pbyoTOTRANSISTOR OPTOCOUPLERS

SEMICONDUCTOR?®

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11AS5

Flg. 18 Dark Currans Ya. Ambéan? Tempa-atur

e - — - —
T A

o Lt aat = "

= L e L

T -— "

a — T P

3 e s

1 e——r =

ny COLLEGTUH Sl ES LK

N |

I

|

|

15

i
JH
W,

Ta - SHPFHT TFMMFFETNF (=]

TEST GIRGLAT WaATE FORMSE
Yoy NN |
Q INFUT FULEE
- - % n, '
2 L] bo—— g — ! . |
EUT - | DUTRLT i 1N [} TP T PSS
= T W S, -
I — LI T
— ) —_—
it i 1]
—rplie =] e
| =
L% e

Flguns 30, Swibch i ng Time Tnst Gircwd aned Wavetcrms
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= —— | GENERAL PURPOSE 6-PIN
e PHOTOTRANSISTOR OPTOCOUPLERS

SEMIDONDUCTDR®

I 4N25 4N26 4NZ27 dN28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11A5

Black Package (No -M Suffix)

Package Dimensions (Through Hole)
e B o 8 e B 0

Package Dimensions (Surface Mount)

TR 113 1)
FRCLATRLT]
£f| | B
-J-'ﬁ?:‘n- ﬂFl & FIIJ'I T |
| o | .'=:!:\-5-.|-.!-..
o o bl st *P
3 L
P i |
¥ LT TTRTRET J—
DL UE)

- = L0 LTFm

| I 1
. ' I Il | | | I 0.083 1 52
| 1 1 1 i
2T e =22 D418 (10.54) 01002 BY) ——
= -,I—{-[—r.l p==— 0.285 (7.44) — ’— 2.050 (076
= R Lo s
'l / L .-'lE} "—" \?El 1
[ % .
T L = I_..--'

MOTE

Al dimensians ars in ncbes milimators)

2005 Falaahlle Sarloendusicr Soporalion Fege 10 of 15 61505
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FAIRCHILD GENERAL PURPOSE 6-PIN

e eees PHOTOTRANSISTOR OPTOCOUPLERS

sEMICONDUuUICTORY

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11A5

White Package (-M Suffix)

Package Dimensions (Through Hole) Package Dimensions {Surface Mount)

oW ol q :-- :II |'\:

‘ R —— 350

s &g,g!:;f'--*-” . |

TS NINCE YL AR

h -

WSS =
SRS THES ALARE

L -
LD

= DR R s

L :.!l'. o Ll T
_:..-_J|:|--.'|_._'_!_i__I s = '-\. l._..::l :.l.l.l:_: £ M e
TEELF ] o P LaE A
v

Package Dimensions (0.4" Lead Spacing) Recommended Pad Layout for
‘ Surface Mount Leadform

R0 CE B
LI2UEE

— |IE —
i o
&
; . |. - ~=— 0070 {1.78
| 3 1 il
B 45 il : _ - i
l [ UG 1.3
TRy ' ‘
n.:m |1T.|: o 8 .
u T 3425 110.78) pico{2Es) |- =
: 1 Iy [ 05 7T — = 503307
S E an
: RY
| i \ !
2117 el |
r [l i T
[ B ER g oy B
pasnigad - | Py EITTL i
Bl il s
e E T R T R

NOTE

All dimensians arg In ‘nenoes imilimatars)

e _—
B H005 Faisyl d Sambcendusinr Carsaralion Page 11 of 16 815/05
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FAIRCHILD

GENERAL PURPOSE 6-PIN

PHOTOTRANSISTOR OPTOCOUPLERS

SEMICONDJUCTOR®
4N25 4N26 4N27 aN28 4N35 4N36
dN37 H11A1 H11A2 H11A3 H11A4 H11A5
ORDERING INFORMATION
Order Entry Identifier J
B Biack Package (Mo Suttix) White Packege (<M Suffix) Option [
5 L Surface Meunt Load Ssnd |
= 50 SHE Sutfate Maunk; Tepe and rec _|
L) =T 0.4" Ladd Spacing |
| 300 v Vik o884 '
300w TV VDE 0884, 0.4* Lead Specing '
45 sV VDE 0864, Surizce Mount
.80 BRZV VDE 0884, Surface Mount, Tapa & Resl

MARKING INFORMATION

Black Package, No Suffix

;;,, -0
(4N25 -©

e 0 o

White Package, -M Suffix

Dafinitions

| Fuirpnliz Iz g

z Cevice numiar

d

VDE rark (Noto; Only appaars on pars orderes with VO
waticn - Sea arder entry tablz)

One o7 two digi: vear code
4 * Two digrls for Olace pacszge parts. &g, 03
* Ona dgil tor whitz package parms, e.g, '3

5 e cigh work week mnging from ‘017 o 53
& Assemoly package coda
?l? — Fariz duite in ehe wiile 1 wtega (M 3 inat da ) fawg baa W gatian fnno

Safintton ) s thal ae mered wrh dale oo e 5E s arearler 2 maed I the

i lrait formgt,

i 2008 Farehi'd Samicondister Sopecrabion

Page 126l 15 G18/05
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GENERAL PURPQSE 6-PIN

Y
e HILD oL OTOTRANSISTOR OPTOCOUPLERS

SEMICONDUCTOR?

_ﬁ ———
4N25 4N26 4N27 4N28 4N35 4N36
H11A3 H11A4 H11A5

4N37 H11A1 H11A2
_E

QT Carrier Tape Specifications (Black Package, No Suffix)

LE B !
- '—-IE'LIJ:J
R | 21,65 £ 0 oA
—hEveLas S | | LT
"lCuL.-:I.'Il'.J_'ILIC:Jl‘"l"I —‘_lI
_‘_I. 1 s
4 SB+01
| =
12 E J-: '] _ | 1. F5E203
[ 1# BA5=0.22
—I' i
g e I 1
2 MAX 12,00 L 020 ———eem - @rh=0s
U= Tirestion ol Taad —

2o4na '— -|

|-| -— 8.5 L0200
Elengs - |= — EMIN
-~ &0 £2.05 st el 4l [P I— ‘ L2520
| | ' _
| 8 006860006 c|bo do. I
E 3 ot o s 1 . i ]
]’ i | I |
- e | 15 L0
| e e B | | | } _Ln
210+0. | £ 0 kS e i
| | - . E t i F1 £0.20
| | = L O | Y
X
Ct e RN . 1
= AN TE 18,1 £0.20 -—-—l = G -0M
Uzar Dy lion of Fegd —— -
=isas e —— E
545/05

Q== TC S

& 2005 Maitztid Samcondusor Caresraien
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FAIRCHILD

ST fneasamei s =
SEMICONDUCTOR®

GENERAL PURPOSE 6-PIN

PHOTOTRANSISTOR OPTOCOUPLERS

4N25
4N37

4N26
H11A1

4N27
H11A2

4N28
H11A3

4N35
H11A4

4N36
H11AS

Rutlow Prafile {(White Package, -M Suffix)

‘ |

500 Ik
280 - B0

240 -
=20

A [ ==l
C o1 =
107) - -
g
/' R gl B [ SR T R
BO -

.-|_|_. _‘_.-"'

Ll - -

L R —
i Tirria =2hows \

= TR0 - 30 S

Time [}

] 33 20 130 270

Refiow Frofile {Black Package, Ho Suffix)

a0 =
216°C, '0-30 s
LT P
o A —]
¥ 2250 pEss Ty
o a0 4 ___:.‘.'-"-q: = |
el e~y N
E_ ;l_'_.-""- -— -
g oG ek Timw abuvy 132375, 82150 st + Pogk ncllow temperaiure. 2250 {peckags SUPLoe lemoersiure)
g i & Time ol EtE'r'l:I'_E'I"q"J"'B L han 0370 Tor G0=130-Sacords
g4 e D B e e v Cire 1me soldesing ral=w e fecommendeo
3 X - e
0 £.5 I 1.5 2 2.5 3 3.5 4 B
Time [Minute)
—
£ 005 Fala=hill 2 Samleondu=ter Cerparatian Fage 14 of 15 6/ 1505




GENERAL PURPOSE 6-PIN
=D PHOTOTRANSISTOR OPTOCOUPLERS

SEMICONDLICTODRY

e ————— I —

4N25 4N26 aN27 dN28 4N35 4N36

4N37 H11A1 H11A2 H11A3 H11A4 H11AS
R —————— -
DiISCLAIMER

FAIRCHILD SEMICONCUCTOR RESERVES THE RICHT TC MAKE GHANGES WITHOUT FURT HER NQTICE TO

ANY PRODUGTE HEREIN TC IMFROVE BELIABILITY, FUNCTION OB DESIGN. FAIgCHILD DOES NOT ASSUME
ANY LIABILITY ARIZING DU OF THE APPLICATION OR LISE GF ANY PRODUCT O CIRCLIT DESCRIBED'HEREIN:
ME|THER-DRES [T CONVEY ANY LICENSE UNCEHR |15 PATENT AIGHTS, NOR THE RIGHTS OF CTHERS,

LIFE SUPPDAT FOLICY

FAIRCHILE'S PRCDUCTS ARENGT AUTHORIZED FCOR UEE AS CHITICAL COMPONENTS IN LIEE SLFPORT EVICES
CRSYSTEMSE WITHOLUT THE SXPHESS WRITTEN ABEROVAL OF THE PRESICENT OF FAIRCHILD SEMICONDUCTOR
CORPORMATION, Asused herein:

I, Life supgon devicas or svstoms are dévices or syslams 2. A oiltical companan in any comoonent afa e ELipoiort

which (2 areinlended for susqical implant info e body o device or ayslam whosa faliure to cerfort can be
) suppett ar sustaln s, ana () whosa faliume to el reascnelly BXpectac 10 causo the leilure oftha life sLppor
When properly used in sccerdance with [Pslrecicrs for uss devlze or system or to affect s sefety or #llestiveress.

FI'O".f|-:|-E'.'.' I ks |.i-|t.lH-IF‘I!:|. oEn e ,":‘:H!‘-i-;.'.nﬂbh.' EBXpEciEd o
reelll in a signifiesnt injury of 12 sar,

2005 Faleehld Samiconduciar Carparstisn Page 1507 15 51805




e
FAIRCHILD

SESANTSOINOUIS T -

DM7414
Hex Inverter with Schmitt Trigger Inputs

General DEECI"iPﬁDI‘I e5is which irefeacns Hw nolse mnwry ard CARS DS
= Blowiy changing inpul ¢lgnal-ts 3 =6l whsiaging, [imer frag
Filg- gavioe conkirg she ingnssnoanl geler mech of which kbl

prarfam the oo INVERT furshon Each ingad Fas Tgsle

Connection Diagram

Bualsn-Line Package
T i I i3 Vb [T Ya

||1 II-: [! f.

be Ju | =
B ) Y 5

vi iz L} a1 ¥ oHD
T
Qrdar Numbar DMS414), DMSITAW or DMT414%
98 Pechagn Number 42, M2 A or WH4E

Function Table

Y=A
' Iigaud D tput

A ¥ _I
L H
- L

H = High Lo Lewal
L= Lew | agis Lesw

sinduj 186Bu) WILYDS YIM 191BAL XOH PLPZNT

e —

IR Taiurk AeToa e Tnpeilen DESOSST W RN O dse i o




.

Absolute Maximum Ratings uce 1 Cusa -E8'% e aimsis
SupEh Yollage T Dira DG i+ 700G
I=p r;\-l'l."ttlg= 5V Slargge Temparatyse At =BE'"C 1m +2 5000

Dperating Sree bir Temperehors Ranga

Recommended Operating Conditions

Fymboi | aramater = DM3414 OMT412 T
Min | Hom WM Min ' wom | maa
Ve Supply Volage 45 ] 54 | ads i 825 v
Vi Posit vy 1aput 15 1.7 E 145 17 7 =
Tineshoid Voliage (Nom 3
s 'kegnll-:T:-Lh_n'i Inpul 0E 0E I-1 0.8 an 14 W
Thraghold v s Moe )
v It Hvatarasia (Mol 2 o4 R | o4 b& =1
by High vl Guipul Surmm —G 8 -UH ;1
lex Low Ledvel Dhodpid Surrard 18 G [ m& ol
Is Frea Alr Diperallic Tewpesa-im s 125 . ] i

Hees 4t Tha s digih WU T A Mo YA BT aatect B REE N Py -daat b guienised The decicg ghount no fa Efeoate &) fiagr
UTEE THE peoadi vie s davreg i Y Teacihicd O arocieriohes” jahle are nd LSRR M wlalite manum A TR "Reuommewind Ui mvaivg
G ol " Libe el 7T ghe CLMCAUE S AN Ny gl

Electrical Characteristics

DUaF tacofnursdes opesal vy free air IBrIpaELre rangs funlnes ohewwise )

Fymbal Parameier Gondilions M Typ Max Unila
[hnhe )
Y, InaLt Clarp Yollags Vi Wil = T2 A 1.5 o
Van Fgn Level Duapul Ve = M0, g = MER 24 34 Vi
oo iYL
Vg Law Cavad Cupu Ves = M. 1, © Mes s o v
vullags VU W Man
T. Nl Corarl at Yoo ™ SWM = WV =043 mé
Pog iva Grng Thesold
ir- Fwput Suerent at Vo S0 BN 0.3 ma
Megilvo-Calg Taeduid
I R Waront @ M ax Voo = Wug, W= 88y [ 1 e
atal Sollage
_I‘I By Lawal? nesin (g pnl Vi = Max, V| = 2ay 40 pA
Iy Law Leval Imput Corenl Wias S Max ¥ = 02y =13 I,
i Shgr Clreair Vee Mz o/ B2 -16 -5 )
iyl Currend 4] |M:A—'a1 T 55
biiems Supply Curent vk Vi = W 22 £ nA
OLipLiE High
' oo Happly Carert wen Ve Max ¥z A A
Oliipisds Low

Nole 3 Ve = fy
Mobs 3. Sllhooawwmat vy, - 8 Sem v
Weln & o mdry Bar onn s bl L%kl Be shanes w g bine

WWW T e som 2




r - =
Switching Characteristics
8l Voe = 8 ane 1, = 28 ifar Tesl Wave s gra Qptpul Lisa)
|_Ey'|'lml | Parameto | conditiene | Min | s L
Lanp Sropajation Ueay Time S T ,_.'|= ] T oa 15 =
| | Léw In Hign Level I1odmgs | Ry @ &b0n | |
_I,_-1 L Propagatics Delay Tire | T

| | Figh b L Level St |

- wwre. [mirrhbe g aen cone




Ph]r'SiEal Dimensians mphes imiimeers) Uneas cifarise neted

B
L] =

MW
{1 BER [ m T S T |

TOOEE OO

1508 014 120
(DT a l"-' ’-I DLARE  basd kb T
g ———— x
| R L LS o e T T

I A T T

»'u'f-‘v‘fﬁFu Hilisin

RIS e
— Hiii i B83 L
Gt mﬁﬂ'fﬁm
wEx BN ENGH _i Loy e
L TR ] STk
CE anpmmn

14-Load Ceramic Dusl-in-Lits Package (J)
Crder Humbar DM54142
Fackago Humber J1£4

1 Liln HnE
= TR R
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software programe

VERSION 5.00

Begin VB.Form Forml
Caption
ClientHeight
ClientLeft
ClientTaop
Clientwidth
LinkTopic
ScaleHeight
Scalewidth
startUpPosition

leU

4545

60
450
715
] FU
454
7155
3

Forml

rml"
5

5

reml”

5

o

'"Windows Default

Begin VRB. CUmmandButton Command4

Caption = "Command4"

Height = 35

Left = 1200

TabIndex = 9

Top = 360

wWidth = BSS

End
Eegin VB.Frame Framel

Caption = "modem setup"

Height = 1695

Left = 3600

TabIndex = 3

Top = 2040

Width = 3018

Begin VB.TextBox Text2
Helight = 375
Left = 1080
TabIndex =i 205
Text =  "0D599820457"
Top = 1080
Width = 1695

End

Begin VB.TextBox Textl
Height = 375
Left = 1080
TabIndex = 4
Text o iy
Top = 480
Width = 1695

End

Begin VE,Label Label3
caption =  "number to dial”
Height = 4495
Left = 120
TabIndex = 8
Top = 1080
width = 735

End

Begin VB,Label Labell
Caption =  "port #"
Helght = 255

| Aial




Forml
Left == 120
TabIndex = b
Top = 480
width = Bl5
End
End
Begin VB.CommandButton Command3
Caption = "reset"”
Helght = 495
Left = 600
TabIndex = 2
Top = 2280
wWidth = 1815
End
Begin VB.CommandButton Command?
Caption = "stop the system"
Height = 403
Left - 3600
TabIndex - 1
Top = 0960
width = 1935 ‘

End
Begin VB.CommandButton Commandl |

Captian = "start system"
Height = 485
Left = 600
TabIndex - 0
Top = 960
width = 1315
End
Begin VB.Label Label2
Caption = "Labell"
Height = 255
Left = 3720
TabIndex = 7
Top = 3240
wWidth = LBl
End
End
Attribute VB_Name = "Forml"

Attribute VB_GlobalNamespace = False
Attribute VB_Creatable = False
Attribute VBE_Predeclaredid = True
Attribute VE_Exposed = False

Dim r As Boolean

Dim s As Roolean

Private Sub Commandl_Click()
Dim a As Integer
out val(' &HE?E"). 0
wWhile r = False
a = Inp{uai("&HE?B )
'‘a =a and 1
If a = 120 Then
§ = True

T audall




Forml

out val("$H378"), 255

'moden
Dim £ As New frmrapi
f.5how
Me.Hide
End If
wend

End sub

Private Sub CommandZ_click()
5 = True
End sub

Private Sub Command3_click()
out Val("&H378"), 128
End Sub

Private Sub Command4_click()
Dim T As New frmTapi

t.Show

Me.Hide

End sub

Private Sub Form_Load()
r = False

End Sub

sub modem()

If Text2.Text = "" Then

MsgBox "Error!ll"

EX1t sub

End If

Coml.CommPort = val(Textl,Text)
Coml.Settings = "9600,N,8,1"

Coml.PartOpen = Trye

Coml.Output = "ATDT" & Text2.Text & vhcr
MsgBox_"Dialing " & Tel.Text & vbCrLf & "Pick up the phone...",
vboKkonly, "pial-a-phone”

Coml.PortOpen = False

End sub
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71 Overall svstem schematic
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Figure (4.2) : overal
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