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ABSTRACT
This thesis presents the realization method for smoke detection and voice message alarm.
The proposed smoke alarm consists of a MC145012 smoke detector, telephone system, voice
message recorder, and a MCS-51 microcontroller. When the detection occurs, the voice message
is automatically sent to the destination phone number. The experimental results included

demonstrate the good performance of the proposed technique.
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#include "reg52.h"
#include "absacc.h”
#include "Function.c"
#include "MT8888.c"
sbit Sensor = P10;
sbit Play =P1"1;
sbit Alarm = P172;
sbit Relay =P13;
main()
{ Relay=0;
Delay(200);
//Play = 0;
Play = 0;
Delay(200);

Play=1;
Delay(200);
Init_Serial(9600);
Init MT8888();
Delay(200);
while(1)
{
while(Sensor) {} /* Check Sensor On */
Alarm = 0;
Hook On();

Delay(200);



Tx_Mode(); /* Transmition Mode */
Delay(200);

WR_DTMF(0); Delay(200); /* Call Number 09-1373667 */
WR_DTME(9); Delay(200);
WR_DTMF(1); Delay(200);
WR_DTMF(3); Delay(200);
WR_DTMF(7); Delay(200);
WR_DTMF(3); Delay(200);
WR_DTMF(6); Delay(200);
WR_DTMF(6); Delay(200);
WR_DTMF(7); Delay(200);

/* Check Destination PickUp */
/*0 =Pickup */
/* 1-2 = Dial Tone */

/* 4 =Busy Tone */

while (Check_Tone() =0) {}
Relay = 1;
while(Check Tone != 4)
{
Play = 0;
Delay(200);

Play = 1;
Delay(200);

while(1Sensor){} /* Check Sensor off */
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Delay(100);
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R MT8888C
HH MITEL Integrated DTMF Transceiver
~—

with Intel Micro Interface

Features ISSUE 6 tdarch 1997
Ordering Information
« Central office quality DTMF transmitter/receiver MT8888CE 20 Pin Plastic DIP
» Low power consumption MT8888CS 20 Pin SOIC
+ High speed Intel micro interface MT8888CN 24 Pin SSOP
+  Adjustable guard time -40°C to 485°C
» Automatic tone burst mode ' :
+ Call progress tone detection to -30dBm Description
Applications The MT8888C is a monolithic DTMF transceiver with
call progress filter. It is fabricated in CMOS

+  Credit card systems technology offering low power consumption and high
. ; reliability.

Paging systems - A The receiver section is based upon the industry
* Repealqy gystoms/impboeds standard  MT8870 DTMF receiver while the
* Interconnect dialers transmitter utilizes a switched capacitor D/A
< Personal computers converter for low distortion, high accuracy DTMF

signaliing. Internal counters provide a burst mode
such that tone bursts can be transmitted with precise
timing. A call progress filter can be selected allowing
a microprocessor to analyze call progress tones.

The MT8888C utilizes an Intel micro interface, which
allows the device to be connected to a number of
popular microcontrollers with minimal external logic.

e D0
DIA Rowand Ld transmitData
TONE /I Converters CCOC()!Umn R egister e D11
nters
™ -
. Status e §3
éc;ne Bérst ] Control Register
ting Cct. Logic
= i »TRTICP
IN+ = Dial ] Control
Tone §m y 1 Register
IN-= Filter High Group I Digital A -
Filter Algorithm
654 and Code Control =
] towGroup }q Converter Register
OSC1 =11 Osciliator Filter B .
0502 = Circuit X I "
Control —— . S
Bias logic Jf Steering Reéewe Data
Circuit Logic egister
1 11 1 T
T 1 L} 1 1
Vop VRef Vss ESt SUGT

Flgure l - Func!xonal ElOCR Biagram



MT8888C

(™
O

iN+[1 1 20§ 1vDD IN+[] 1 24171 VDD
N 2 19 1SYGT N2 23§87 syGT
Gs[] 3 18JESt 6s 3 2217 ESt
VRef[] 4 17003 VRef(] 4 2117 03
vss[] 5 16102 vssL] 5 200102
oscil] 6 15]D1 osc1L] 6 1917 D1
osc2[ 7 141100 osc2] 7 18{7 Do
TONE[] 8 13111IRQICP NcEl s 17TEINC
RWI[]9 120170 NC[] o 1611 NC
TS0 11 IRS0 TONE[J10 1581 TRGrcp
1 1 RD
12 ]

Pin Description
Pin# /
20 | 24 Name Description
111 IN+ |Non-inverting op-amp input.
2 | IN- [|inverting op-amp input.

313 GS |Gain Select. Gives access to output of front end differential amplifier for connection of
feedback resistor.

4 | 4 | Vge  |Reference Voltage output (Vpp/2).

51 5 | Vgg |Ground(0V).

6 | 6 | OSC1 |Oscillator input. This pin can also be driven directly by an external clock.

7 | 7 | OSC2 |Oscillator output. A 3.579545 MHz crystal connected between OSC1 and OSC2 completes
the internal oscillator circuit. Leave open circuit when OSC1 is driven externally.

8 | 10 | TONE |Output from internal DTMF transmitter.

9 | 11| WR |Write microprocessor input. TTL compatible.

10| 12| CS |Chip Select input. Active Low. This signal must be qualified externally by address latch
enable (ALE) signal, see Figure 12.

111 13 | RSO [Register Select input. Refer to Table 3 for bit interpretation. TTL compatible.

12| 14 | RD |Read microprocessorinput. TTL compatibie.

13| 15 | TRQ! |interrupt Request/Call Progress (open drain) output. In interrupt mode, this output goes

CP |low when a valid DTMF tone burst has been transmitted or received. In call progress mode,
this pin will output a rectangular signal representative of the input signal applied at the input
op-amp. The input signal must be within the bandwidth limits of the call progress filter, see
Figure 8.

14- | 18- | D0-D3 {Microprocessor Data Bus. High impedance whenCS=10orRD = 1.

171 21 TTL compatible.

18 | 22 | ESt [Early Steering output. Presents a logic high once the digital algorithm has detected a valid
tone pair (signal condition). Any momentary loss of signal condition will cause ESt to return
to a logic low.

19 | 23 | SYGT |Steering Input/Guard Time output (bidirectional). A voltage greater than Vg, detected at St
causes the device to register the detected tone pair and update the output latch. A voltage
less than Vg, frees the device to accept a new tone pair. The GT output acts to reset the
external steering time-constant; its state is a function of ESt and the voltage on St.

20 | 24 | Vpp |Positive power supply (5V typ.).

89 | NC |No Connection.

16.17
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ChipCorder”

TEHUHNOTOGY BY 18D

ISD1400 Series

Single-Chip Voice Record/Playback Devices

16- and 20-Second Durations

GENERAL DESCRIPTION

Infornattion Storage Devices' 1SD1400 ChipCorder®
series provides high-quality, single-chip record/
playback solufions to shon-duration messaging
applications. The CMOS devices include an on-
chip oscillafor, microphone preamplifier, auto-
matic gain control, antialiasing fitter, smoothing fil-
ter, and speaker amplifier. A minimum record/
playback subsystem can be configured with a mi-
crophone, a speaker, several passives, two push-
buttons, and a power source.

Recordings are stored in on-Chip nonvolatile
memory cells, providing zefo-powel message
storage. This unique, single-chip solution is made
possible through ISD's patented muttievel storage
technology. Voice and audio signals are stored
directy info memoty in their natural form, providing
high-quaiity, solid-state voice reproduction.

Figure: 1SD1400 Series Block Diagram

XCIK O——————— intemal Clock }—  Timing
Semping ChipCorder®
R - TECHNOLOCY BY 150
ANAIN O W mmg&/\n;ﬂ;;a —| | Anclog Transceivers
21 12skcel :
R i '- e | LosT0%
U Ol i
MC O Z’e' § - age Smaothing Filler L o
MIC REF O
Adtomatic
AGC O > Gain Controf
AGC)
lPowerCondﬂiomng ] [ Address Buffers ] I Device Contiol l
00 0 0 0OOO0OO0OO0OO 0 0 O ©
Vecn Ve Ve Voon AO A1 A2 A3 A4 A5 Ab AT REC PIAYE PIAYL RECLED




1501400 Series

DETAILED DESCRIPTION

SPEECH/SOUND QUALITY

The ISD1400 series includes devices offered at 6.4
and 8.0 KHz sampling frequencies, allowing the
user a choice of speech quality opfions. The
speech samples are stored directly into on-chip
nonvolatile memory without the digitization and
compression associated with other solutions. Di-
rect analog storage provides a very tue, natural
sounding reproduction of voice, music, tones,
-and sound effects not available with most solid-
state digital solutions.

DURATION

To meet end system requirements, the 1SD1400
series offers single-chip solutions at 16 and 20 sec-
onds.

EEPROM STORAGE

One of the benefits of ISD's ChipCorder technology
is the use of on-chip nonvoldtile memory, proMding
2ero-power message storage. The message is re-
tained for up to 100 years typically without power.
In addition, the device can be re-recorded typi-
cally over 100,000 times.

BASIC OPERATION

The 1SD1400 ChipCorder series devices are con-
trolled by a single record signal, REC, and either of
two push-button control playback signals, PLAYE
{edge-activated playback), and PLAYT (level-acti-
vated playback). The 1SD1400 parts are config-
ured for simplicity of design in @ single-message
application. Using the address lines wilt allow mul-
fiple message applications. Device operation is
exploined on page 15.

AUTOMATIC POWER-DOWN MODE

At the end of a playback or record cycle, the
ISD1400 series devices automatically retum to a
low-power standby mode, consuming typically
0.5 uA. During a playback cycle, the device pow-
ers down automatically at the end of the mes-
sage. Duing a record cycle, the device powers
down immediately after REC is released HIGH.

ADDRESSING (OPTIONAL)

In addifion to providing simple message playback,
the 1SD1400 seres provides a full addressing ca-
pability.

The 1SD1400 series storage aray has 160 distinct
addressable segments, providing the following

resolutions. See Appilication Information for 15D1400
address tables.

Table 1: Device Playback/Record
Durations
Minimum Duration
Part Number (Seconds)
1SD1416 100 ms
1SD1420 125ms




15D1400 Series

Figure 1: 1SD1400 Series Pinouts

1SD1400
AQ [ 28 (3 Veco
Al 2 27 71 REC
A2 3 26 [ XCIK
A3 4 25 77 RECLED
Ad s 24 |7 PLAYE
A5 6 23 |71 PLAVL
NC 7 20N
NC 18 21 7 ANAOUT
A6 9 20 1 ANAIN
A7 T30 19 71 AGC
NC CIn 18 {3 MIC REF
Vssp 712 17 B3 mC
Vsar 313 16 13 Veea
%+ 4 15 |3 SP-
DIP/ISOIC
NOTE:  NC means must Nof Connect.
PIN DESCRIPTION

NOTE The REC signal is debounced for 50 ms on

the rising edge to prevent a false refiggening
from a push-button switch.

VOLTAGE INPUTS (Veca + Veeo)

Analog and digital circuits intemal to the ISD1400
series use separate power buses to minimize noise
onthe chip. These power buses are brought out fo
separate pins on the package and should be tied
together as close 1o the supply as possible. It is im-
portant that the power supply be decoupled as
close as possible to the package.

GROUND INPUTS (Vgy , Vesp)

Similar fo Veea and Veep. the analog and digital
circuits infemnal to the 1SD1400 series use separate
ground buses to minimize noise. These pins should
be tied together as close as possible to the device.

RECORD (REC)

The REC input is an active-LOW record signal. The
device records whenever REC is LOW. This signal
must remain LOW for the duration of the record-
ing. REC takes precedence over either playback
(PLAYE or PLAVL) signal. If REC is pulled LOW during
a playback cycle, the playback immediately
ceases and recording begins.

A record cycle is completed when REC is pulled
HIGH or the memiory space is filled.

An end-of-message matker (EOM] is infemally re-
corded, enabling a subsequent playback cycle
{o ferminate appropriotely. The device automati-
cally powers down to standby mode when REC
goes HIGH.

PLAYBACK, EDGE-ACTIVATED (PLAYE)

When a LOW-going fransition is defected on this
input signal, a playback cycle begins. Playback
continues until an EOM is encountered or the end
of the memory space is reached. Upon comple-
tion of the playback cycle, the device automati-
cally powers down into standby mode. Taking
PLAYE HIGH during a playback cycle will not fermi-
nate the current cycie.

PLAYBACK, LEVEL-ACTIVATED (PLAYL)

When this input signal fransitions from HIGH 1o
LOW, a playback cycle is inttiated. Playback con-
tinues until PLAYL is pulied HIGH, an EOM marker is
detected, or the end of the memoty space is
feached. The device automatically powers down
to standby mode upon completion of the play-
back cycle.

NOTE In playback, If either PLAYE or PLAYL is held
LOW during EOM or OVF, the device will stil
enter standby and the infemal oscillator
and timing generator wil sfop. However,
the dsing edge of PLAYE and PLAYL are not
debounced and any subsequent fafing
edge (particuiarly switch bounce] present
on the input pins wil iniiate another
playback.
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RECORD LED OUTPUT (RECLED)

The output RECLED is LOW during a record cycle.
It can be used to diive an LED to provide feed-
back that arecord cycle isin progress. In addition,
RECIED pulses LOW momentarily when an EOM is
encountered in a playback cycle.

MICROPHONE INPUT (MIC)

The microphone input transfers its signal to the on-
chip preampilifier. An on-chip Aufomatic Gain
Control {AGC) circuit confiols the gain of this
preamplifier from 15 to 24 dB. An extemal micro-
phone should be AC coupled fo this pin vio a se-
ries capacitor. The capacitor value, together with
the intemat 10 KQ resistance on this pin, deter-
mine the low-frequency cutoff for the 1SD1400 se-
fies passband, See Application Information for
additional information on low-frequency cutoff
calculations,

MICROPHONE REFERENCE (MIC REF)

The MIC REF input is the inverting input o the mi-
crophone preamplifier. This provides a noise-can-
celing or common-mode rejection input fo the
device when connecled differentially fo a micio-
phone.

AUTOMATIC GAIN CONTROL {A6C)

The AGC dynamically adjusis the gain of the
preamplifier fo compensate for the wide range of
mictophone input levels. The AGC allows the full
range of sound, from whispers {0 loud sounds, fo
be recoided with minimal distorfion. The “aftack”
fime is determined by the time constant of a 5 KQ
internal resistance and an external capacitor (C6
on the schematic in Figure 4} connected fom the
AGC pinto Vg analog ground. The “release” time
is determined by the time constant of an extemal
resistor (R5) and an extemnal capacitor (C6) con-
nected in parallel between the AGC Pin and Vs
analog ground. Nominal values of 470 KQ and
4.7 uF give satisfactory results in most cases.

ANALOG OUTPUT (ANA OUT)

This pin provides the preampilifier output o the us-
er. The voltage gain of the preampilifier is deter-
mined by the voltage level at the AGC pin.

ANALOG INPUT (ANA IN)

The ANAIN pin fransfers the input signal fo the chip
for recording. For microphone inputs, the ANA OUT
pin should be connected via an extemal capaci-
for fo the ANA IN pin. This capacitor value, togeth-
er with the 3.0 KQ input impedance of ANA N, is
selecied fo give addifional cutoff ot the low-fre-
quency end of the voice passband. If the desired
input is derived from a source other than a micio-
phone, the signal can be fed, capacitively cou-
pled, into the ANA IN pin directly.

EXTERNAL CLOCK INPUT (XCLK)

The external clock input for the 1SD1400 devices
has an infemnal pull-down device. The 15D1400 is
configured at the factory with an intemal sam-
pling clock frequency that guarantees ifs mini-
mum - nominal  recordfplayback  tme. For
instance, an 1SD1420 operating within specifica-
tion will be observed fo aiways have a minimum
of 20 seconds of recording fime. The sampling fre-
quency s then maintained fo a varigtion of £2.25
percent over the commeircial temperature and
operating voltage tanges, while stil maintaining
the minimum specified recording duration. This
will result in some devices having a few percent
more than nominal recording fime.

The infemnal clock has a =5 percent folerance
over the indushial ternperature and voltage
range. A regulated power supply is recommend-
ed for industrial temperature pars. if greater pre-
cision is required, the device can be clocked

through the XCLK pin as follows:
Table 2: External Clock Sample Rates
Part "
Number Sampie Rate | Required Clock
1SD1416 8.0KHz 1024 KHz
1SD1420 6.4 KHz 819.2KHz
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These recommended clock rafes should not be
varied because the antidliasing and smoothing filfers
are fixed, and aliasing problems can occur if the
sample rate differs from the one recommended.
The duly cycle on the input clock is not critical, as
the clock is immediately divided by two infemally.
If the XCLK is not used, this input should be
connected to ground.

SPEAKER QUTPUTS (SP+, SP-)

The SP+ and $P- pins provide direct drive for loud-
speakers with impedances as low as 16 Q. A sin-
gle output may be used, but, for direct-dive
loudspeakers, the fwo opposite-polarity outputs pro-
vide an improvement in output power of up to
four fimes over a single-ended connection. Fur-
themore, when SP+ and SP- are used, a speaker-
coupling capacitor is not required. A single-end-
ed connection will require an AC-coupling co-
pacitor between the SP pin and the speaker. The
speaker outputs are in a high-impedance state
duing a record cycle, and held at Vigea during pow-
er down.

ADDRESS INPUTS (A0-A7)

The Address Inputs have two functions, depending
upon the level of the two Most Significant Bits (MSB)
of the address.

If either of the two MSBs is LOW, ihe inputs are all
interpreted as address bits and are used as the
start address for the cument record or playback
cycle. The address pins are inputs only and do not
output infemal address information as the opera-
tion progresses. Address inputs are latched by the
falling edge of PLAYE, PLAYL, or REC.

OPERATIONAL MODES

The 1SD1400 series is designed with several built-in
operational modes provided to allow maximum
functionality with a minimum of additional com-
ponents, described in detfail below. The opeia-
tional modes use the addiess pins on the 1SD1400
devices, but are mapped outside the valid ad-
dress range. When the two Most Significant Bifs
(MSBs) are HIGH (A6 and A7), the remaining ad-
dress signals are inferpreted as mode bits and not
as address bifs. Therefore, operational modes
and direct addressing are not compatible and
cannot be used smuttaneously.

There are two imporfant considerations for using
operational modes. First, all operations begin ini-
fially ot address 0, which is the beginning of the
1SD1400 address space. Later operations can be-
gin at other address locations, depending on the
operational mode(s} chosen. In addition, the ad-
dress pointer is teset fo 0 when the device is
changed from record to playback but not from
playback to record when A4 is HIGH in Operation-
al Mode.

Second, an Operational Mode is executed when
any of the control inputs, PLAYE, PLAYL, or REC, go
LOW and the two MSBs are HIGH, This Operational
Mode remains in effect unfil the next LOW-going
confiol input signal, at which point the current ad-
dressimode levels are sampled ond executed.

NOTE The two MSBs are on pins 9 and 10 for
each 1SD1400 serfes device.
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OPERATIONAL MODES DESCRIPTION

The Operational Modes can be used in conjunc-
tion with a microcontroller, or they can be hard-
wired to provide the desired system operation.

A0 — MESSAGE CUEING

Message Cueing aliows the user to skip through
messages. without knowing the actual physical
addresses of each message. Each control input
LOW pulse causes the internal address pointfer to
skip o the next message. This mode should be
used for playback only, and is typically used with
the A4 Operational Mode,

A1 — DELETE EOM MARKERS

The Al Operational Mode aliows sequentially re-
corded messages to be combined into a single
message with only one EOM marker set af the end
of the final message. When this operational mode
is configured, messages recorded sequentially
are played back as one continuous message.

A3 — MESSAGE LOOPING

The A3 Operational Mode allows for the autormat-
ic, continuously repeated playback of the mes-
sage located at the beginning of the address
space.

A message can completely fill the 1SD1400 de-
vice and will loop from beginning fo end. Pulsing
PLAYE will start the playback and puising PLAYL wil
end the playback.

A4 — CONSECUTIVE ADDRESSING

During nomat operations, the address pointer will
reset when a message is played through fo an
FOM muarker, The Ad Operational Mode inhibits the
address pointer reset, allowing messages fo be re-
corded or played back conseculively. When the
device is in a static state; i.e., not tecording of
playing back, momentarily taking this pin LOW wil
reset the addiess counter to zero.

A5 — UNUSED
A2 — UNUSED
Table 3: Operational Modes Table
Ad(:ﬁés'_!‘):m' Function Typical Use 1e o:\?»% el
AD Message cueing Fast-forward through messages Ad
Al Delete EOM markers Position EOM marker at the end of fhe last message | A3, A4
A2 Unused
A3 Looping Continuous playback from Address 0 Al
Ad Consecutive addressing | Record/play muttiple consecutive messages AG, Al
A5 Unused

1. Addifional operational modes can be used simulfaneously with the given mode.
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Photoelectric Smoke
Detector IC with 1/O and
Temporal Pattern Horn Driver

The CMOS MC145012 ic an advanced smcoke detector component
containng sophiticated very -los-power analog and digdal citcutry. The [Cis O
used with an nfrared pholoelectric chamber. Detection is ascomplished by
gonsing scatternd light from mirute smoke particles ot other aecosole. \When e
detection accurs, & pulzating alarm is sounded via on-chip push-pul drivers 1
and an exterral piezoelectric tranzducer. P SUFFIX

The varisble-gain photo amplifier allows drect interface fo IR detectors PLASTIC DI
{photadicdes). Two externsl capacitors, C1 and C2, C1 being the larger, CASE 645-08
determine the gain sottings. Low gain & gelacted by the IC during most of the
etandby ctate. Medum gsin is colected during a local-smoke condition. High
gain iz used during pushbutton tost. Durng standby, the special mondee cacul
which perndcsity chacks fot degradod chember censitivity uses high gain also.

The 10 pin, n combnation wh Vaz, can be used to interconnect up to 40 )
units far common signeling. An on«chip cutrert sink provides naise immunty
whan the KO & an input. Adocal-smoke conddion activates the short-circuit~

MC145012

1

protected L0 driver, theceby signaing remote zmoke o tha interconnected DWBUFFIX

units. Additiondly, the 1O pin csn be used to activarie cecape lights, snable SOIC PACKAGE

sudliary o remole adarms, andior initite auto -dalers. CABE 751G-03
Whicin ctandby, the low -supply detection ccuilry conducts peniodic checks

using a pulsod load current from the LED pin. The trip point iz 2et using fwo ORDERING INFORNATION

extomai resiztors. Tho supply for the WC 145012 cun be a 9V battery.

A visble LED flash sccompsnying 8 pulsating audible alerm indicates 8
local~smoke conditicn. A puizstng audble alssm wh no LED fiazh indicates a
romote-smo¥e tonddion. A beep or chirp otcurring virtually simulsnecusly
with an LED fash indicates a koa-zupply condition. A beep or chirp oocurring
haitway bataean LED flashes indicates degraded chember sensitivity. A Pili ASBIGNMENT
low -supply condition does nol affect the emoke datection capabdily if Vg = € V.
Thereloeo, the low-cupply condition and degraded chamber songitaety can bo
further distinguished by perlorming a pushbutton fchamber) test.

« Circuit & dazigned to ogerate in smoke detector Zyslons thet comply with

MC1450128 PLASTIC DiP
MC1450120W SOIKC PACKAGE

UL217 and UL268 Specifications Cuteet ] ] va
+ Operating Vollage Range: 810 12V Srcbe ﬂ 3 b1 ] &
¢ Cpecatirg Temper=ture Renge: - 10t0 60°C Yo u . i ] S
« Average Supply Currert: 8 pA e ﬂ * - ] =
= |10 Pin Alkwvs Uniits to be Intercoanected for Common Signaffing " [I A ' 4 ] Eewts,
* Power-Cn Aecet Places IC in Stendby Mode {Non-Alarm State)
+ Bectrozatic Discharge (ESD} and Latch Up Protection Cirauitry on All Pin et o f) eeer
» Chip Complex2y: 2000 FETs, 12 NPNz, 16 Resislorz, and 10 Capactoes
« Supports NFPA 72, ANSI 83.41, and ISO 8201 Auditio Emergency
Evacuation Synsls
* ideal for battery-pawered appiications
HEN S $
SCTINIDLA
T Mt vz 2 For More Information On This Product, diﬂ'mm )

Qo to: www.freescale.com
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MC145012 Freescale Semiconductor, Inc.
BLOCK DIAGRAM
cr ez
H\?
: 3
DEIECT e P
MY je——————a 1D
L0G
§
2lz ,_ 1
Rjo| _aut g| |vewonseanem g
2 OHOHF <1 | meisoouaion Poe BRASY
R 2 A OPVER [~ SWVER
NG
Bt :: W06t | oo g N 0 genpack
1£51 ———— T ¢ seo
FEF L
{>e LY
siaost 4 1_ .
coup
LoW.3uPmY 18 N NS Y
THIP PRV
MAXIMUM RATINGS® {vadtages rakranced 1o Vi)
Symbol Parameter Value Unie
Voo DC Supply Vokage ~-0510+12 v
' DC Inpat Votags C1.C2, Uatact -0.2510 Vi +0.25 v
Oz Love-Supgly Trp ~0.25te Vg +0.25
R} ~0.2510 Vs +10
Foodback - 1510 +25
Test -$.0lx Voo 025
in D€ tnput Czese. pat Pin 10 @A
| ) DC Detput Cunrant. por Pin 225 mA
139 DC Supply Cutreet, Vzp and Vez Pins 425§ ~ 150 mA
Pe Pover Discipation ia S A 5 Sonceds 1200 e (14
Corterasss s
!q Stecage Taemparature ~5510 ~125 “G
1 Lot Termgeratura. 1 mm from Caso for 10 Seccnds 200 <

*Muarsam Ratings are these values boyond vich damage io the dowea may oceur. Functianal epeeation should be restricted to B Amits in

the ESectracal Charoctariatios takies.

~Dawading. - 12mW,"Crom25° 10 O C.
~Daradng: - 3.5 MV Com 25" 1o 6O C.

The devioe coetans prataction circuitry 1o guard against damage Oue 1 tigh statio volinges of clectrio ficlds. Howavar, pronyatiang must
he takonto avoid apptiatians of any voage hugho! than MG fa%d voitagds 10 s kg Inpuderaa oroul. For arogst oparation. V,. and
Y, 4 hould ba coNTUNGd 10 T 188 Vg 8 1V, & Vo f » Vg et 1of the 1O, which can exodad Y. and the last 2out. which cang@d

below Va.

Urszsad inputs must alvexys b fied © an appropnate 1a3io wotage leved {0.g. . althar Yoy o Vigr). Urirseed cutpuls andior an urarsed 100 must

be tet open.
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ELECTRICAL CHARACTERISTICS ratages Hudwanced 1o Ve, 14 - + 1010 03 C Unkes Othenwea Indisated]
Vzo
Symbol Parametes Test Condition v Nin Max unit
Voo Paser Supply Vot Hange ¢ 12 v
Yy Supply Thiczhald Witage. Low Supply Low-Supply Tep: V. = V3 65 ;8 v
Alarm
Iro Aveinge Operating Supply Currant Staray 120 8.0 uh
{put Packaga) Cantigued pae Flgure 5
(Does Mot Incdoe Cumant thiceogh DA-IR
Emstter)
(51 Paak Suppl Currert {pat Packngal Dating Sucbe On. IRED O% 120 e 20 mA
Doz Mot Inckude BRED Current into Base Coantiguted por Flgua 5
ofQe -
an During Strcbe On, IRED Ca 120 s a0
Contigured pee Flgura 5
Ve Laww:Leot Input \atage 10 29 e 1.5 v
Foodback 20 e 27
Test 04 s g
Vit High- Lavel tnput \icitage 10 00 32 - v
Feodank 040 63 o
Test 840 85 o
in input Curreet OSC.Datect | Ve Vewor ¥io 120 s x W00 oA
Low-Suppty Tip | Vo= Vesor Veo 120 - 2100
Feoback § Vio Ve o Vo 120 - z 100
4, Low-teved Input Careet Yest § Vs Vs 120 - 100 -t wA
b Pull-Dcwn Curmnt Test § Vo= Voo 90 (L 0 pA
10 | Notoowd Brecko, Vi = ¥io 00 = 100
10 Loow Smoke, V, = 17 ¥ 120 e 140
Voo | towLeat Output veitage o | 1z 10ma LY - 2.6 v
Siver. Brass | 1 ., = 10mA X o 10
Von High-Lavel Quipet Voltage  Sibar Brass § loa= - 10mA 6.5 55 i v
Vaut Output \Attage Sgote § teactive. Ly = TuA s Vps « 0.1 e v
o Lo Rogulston, See Fin Activg, fog = 100 A 9 500 uh 00 Voo » 440 | Yoo < 530
Oazenptions) fLoad Rogatabon)
. Ingctiva. i = tuA s . 0.t
IRE W -
R fetve b =B MA 00 2.35° 3750
fLoad Rogsuton)
Lo High-Lavel Outpxs Cunand 10 | Local Smoke. V, 4= 4.5V 8.5 -4 o mA
Local Smobe. Vg = Ve 120 - .18
(Short Crost Cunort)
taz Ot Stte Output Loakage Cursent LED § Voo = Vi 01 Vs 120 o +1
Vi Coememon Moda Ct. C2. Datect | Local Smoke, Pusidation Tast. of e Voo - 4 Ve e 2 v
\otage Hange Chamber Sensitnty last
Vi Smoke Comparator intornal § Local Smoke. Pushition et of e Vo <308 JWpor3021 ¥
Ratarence Yotaga Chamber Sorithdy Tast

"A': 25°C cnly.
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No. Symbol Paramater Tes: Condttion Clooks Mt | Typ™ | Max® jUna
1 L . Ozcilnior Posind Froo-Running Sawtocth ¢ e 7B 80 me
Meazurad at P 12
P AT LED Pube Pocind Mo Local Srmabe. and L] 68 324 352 %
No Remole Smeke
3 Remoto Smcko. bet s angushod
Ko Laced Smobe
4 Lot Smoka 64 0.45 05 055
5 Pushietion Test 84 045 Q.8 055
6 taitry. | LED Pube Yadth and Stabe 1 70 - &80 ms
LI Putza Wieth
7 Lyen | IREDPuise Parind Smobe Tast 1024 72 8.1 88 s
8 Lren IRED Putse Pariod Chamber Sanzithty Test, 000 288 R4 B2 %
without Local Smicke
g Pushiegion fost 128 Do 1 11
0 teprity | IHED Pudzo Wash 1¢ o 110 BS
1 % IHED Reo Time ~ o k<] us
12 v IRED Fat Time o o 200
13 | P Stvar and Braws Temporal 04 8.45 0.5 055 %
14 o thoadetiop Bulse FOdik 045 | o5 | oss
5 Lot 192 135 1.52 105
18 ton Stvat and Beazs Chrp Pukie | Low Supely of Dayaded 4008 88 324 352 %
Pedod Chasrbor Sansivly
1? tucn Siver and Baz Chirp Pulie 1 70 78 8n ms
Vidh
18 Yt Hising Edge ca 1Ot Smake | Remote Smoke. - - 2! o %
Mam Respoese Tee Ko Local Smoka
th L Sticte Out Puize Pariad Smake Tast 1024 72 8.1 88 S
20 Chamber Senzittaty Test. 4000 88 | R4 B2
without Local Smoke
21 Low Supply Teal. 4096 288 | 324 | =52
without Lecal 3mobe
2 Pushéation lest e - 1 o

*Ozodnior perod 1 (= 1. + 1)) is dakemined by the ademal components R1. B2 and C3 whare T, = 000G Bz * Crand Te e POGEH Ry *Cy.
The othar ming characterstios ase soma mulliple of the csodistor iming as shown intha table. T fimng shov shoud! accamadate e NEPA
72, AKS! 53,41, and 150 8201 audtie emegency cicuation sgnals.

* Typeeaks a0 not guaranood.

Tima s bypéodd < depands on what pomt in cycke Zgnal & appiied.
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PIN DESCRIPTIONS

Ci1{Pin1)

A capacilor connected to this pin az shown in Figure 5
Gatermines the gain of the on-chip photo smplfier during
puzhtution teet and chamber sensitivity teet {high gain). The
canaciior value is chozen sush that the sfarm iz thipped from
backgtound refiections in the chamber during pushbutton
tost.

A, =11 {C1/10) wheee C1 iz in pF. CAUTION. The value
of the clozed -locp gain shoukd not exceed 10,000.

C2{Pin2)

A capacitor connected to this gin 3= shown in Figure 5
getermines the gain of the on-chip photo ampiter except
duting puzhbutton or chamber zorsitnty teets.

A, - 1+ (C2'10) where C2 iz in pf. Thiz gan increasee
shout 10% during the IRED puise. after two conzocitive
lacal zmoke detections.

Resiztor R14 must be inginled n1 seres with Q2. R14 «
[1412¥T3)] - 680 where R14 isin ohms and C2 is in frads.

DETECT (Pin 3)

This inpua to the high-gain pulze smpidier is tied to the
cathede of an external photodicde. The photodicde should
have Jow cepacitanice and low dwrk leakage curent. The
diade must be chunted by a load recistor and is oparated ot
zoro biss.

The Detect input must be ac/dc decoupled from s cthet
zgnals, Voo, and Vea. Lead lengih andior foil traces to this
pin must be mnimized, alzo. See Figure &.

STROBE (Pin 4)

This output provides a strobed, reguiated volage reler-
encad to V. The tempersture cofhicient of this voltage is
= 02%C maimum from - 10° to £0°C. The supply-vollsge
coetiizient {ine rogulation) iz = 0.2%/Y mzimum fom 6 to
12 V. Strote is ted to external resistor string R8. RE. and
R10.
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Vpg (Pin 9)

This pin is coanected o the pozitive supply potentisl =nd
may range from + 8 to « 12 V with respect 16 Vzg
CAUTION: In battery - poeeted applications, reverze -polar-
ily protection must be provided extenally.

IRED (Pin 8)

Thiz culpt peovides pulsed base cutrert for external NPN
transietor QY used &z the infared emlor driver. Q1 muzt
have § = 100. At 10 mA, the temperzture coofficient of the
outout voliage is typicalfy + 0.6%;°Cfram - 10° 10 €0°C. The
supply~woltage coefficient (line regulation) iz £ 0.2%V maxi-
mum from 6 to 12 V. The IRED puke width (acthe-high) &
determined by external componems Rt and C3. With a
100 k211600 pF combenation, the nominal width is 105 ps.

To minimize noize impact, IRED iz not active when the vis-
ible LED and hoen cutputs are active. {RED ie atlive near the
end of strobe pues for emoke tesis, chamber sensitivity
test, and puzhbution test.

WO(Pin7)

Thiz pin can be uzed io tonnedt up to 40 units together in
awired-OR confgueation for common signading. Vg is used
az the rotum. An on-chip current Zink minmizes Koo pick
up during non-smoke conditions and eliminsles the need for
an externdl pufl-down resislee to complote the wired-OR.
Femnote uniz at lower supply voltages do not draw exceszive
currert from & sendng uwnit at a highor supply voage.

10 can =Hzo be uzed 1o sclivete eccape fights, auxdiary
siarmz, remote alerms, andior auto-dialers.

Az an nput, thiz pin feeds a pozitive-edpe-triggered fip~
fiop whose oulput = sampled nominally every { second dur-
ing etandby (uzing the recommended component valuez]. A
local-smoke condiion or the pushbution-test made fotces
this curront-lim2ed culput to soutce cutrent. Al input signalz
ate ignoted when 110 is sourcing currers.

110 iz dizebled by the on-chip power-on rezet to elimingle
nuizance zignaing during baltery changes o sy=tem power -
up.

H unuzed, 10 must be keft unconnected.

BRASS (Pin 8}

Thiz balf of the push-pul driver outpt is connecied to the
metat suppoet electtade of a piezogieciric sudo transducer
and to the harn-statting resistor. A contnuous modulsted
tone from the transducer is a emoke alarm indicating ehet
local of romote smoke. A zhont beep oc chirp iz & trouble
alarm ndicating a low supply o degtaded chamber sensitive
ity.

SILVER (Pin 9)

Thiz hall of the puzh-pull diner output iz connected to the
coramic eikctiode af a piezcelectric transducer and to the
heen-warting capsctor,

FEEDBACK (Pin 10}

Thiz input iz connecled to both the feedback eloctrode of 2
soif-resonating piezoeiactric transducer snd the homn-start
ing resistor and capector through cutrent-limiting resistor
A4, #f unused, this pin muzt be tied to Ve of Vo,
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LED (Pin 11)

Thiz sctive-low open-drain culpdt directly dnives an exter-
nasivsbie LED at the pulze rates ndeated telow. The puse
wickh iz equa to the OSC ponad.

The ioad Sor the aw-supply tost = appled by this oulput.
Thiz low-cupply test i non -coincident with the zmoke tects,
chambor sansivity test. pushbution lest, or any alerm sig-
nsis.

The LED aiso provides a wizus! indication of the detector
si=tuz az follows, assuming the component velues shown n
Figwe 6:

Standby (ncludes low-supply and chamber sensitraly
teets} — Pulzes every 32.4 zeconds {typical)

Loce Smoke -~ Puizes every 0.6t secands Rypicall
Remote Smoke — No pulses

Pushbution Teet « Pulces evory 0.51 seconds {typical)

OSC {Pin12)

Thiz pin 5 used in coajunction with exdernal rozistor R2
{7.5 My} to Voo and exteensl capacitor C3 {1800 pF) to Voo
to form an oscillator with 8 nominal pariod 01 7.9 ms Rtypecall.

A1 (Pin 13)

This pinis used in corsunction with reziztor R {100 kL) to
Pin 12 and C3 (1500 pF, zee Pin 12 deedriplion) to determine
the IRED pulze width. With the RC combination, the nominal
puize width is 105 ps.

Vgg (Pin 14)
Thie pin is the negative zupply potential and the returm for
the /O gin. Pin 14 i usually tied to ground.

LOW-SUPPLY TRIP (Pin 18}

This pin = cannecied to an exterral voltaga which deter-
minez the kww-supply alsrm threchold. The trip volage iz
abisined through a resistor dhider connecled betwoen the
Voo and LED pine. The low-supply sfarm threchold voitage
{in volts} « (SR7/RS + 6 where BB and R7 are in the same
unts.

TEST (Pin 18}

Thiz iput haz n on-chip puli-doan devico and iz used to
manusly invoke 2 o3t mode.

The Pushbution Test mode iz nitisted by a bigh level at Pon
18 {usually depreseion of & S.P.S.T. normasily -open pughbet-
ton =zwilch to Vool. After cne oecillstor cycis, IRED pulens
appoxenately every 1.0 second. regardiess of the presence
of smoke. Addtianally, the armplifier gain is ncreased by
autcenatic solection of C1. Theralore, the background refec-
tions in the smoke chamber may be imorpreled az smoke,
generating a simulated-smoke condtion. After the second
1RED puize, & successhul test activaies the hom-driver and
{0 circuits. The actnee 110 alloaz remote signaling for system
testmg. When the Puzhbutton Test switch is released, the
Test input returns to Vs due to the on-chip puill~down
device. After one ozcilator cycle. the amplifet gan returmns to
normal, theteby removing the simuated-smoxe condion.
Afer two additiona! IRED puises. iess than three sosoads,
the IC exils the slarm mode and retums to standby timng.
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CALIBRATION tor mode, Pa 16 (Tezt must be puted boiow the Ve pin

with 100 pA cortinuously drawn out of the oin foc st least cae

To facittste checking the sencitivity and calibrating zmoko cycie on the OSC pin. To exit this mode. the Test pin s
datectors, the MC145012 can be placed in a catbration foxted for at los=t one OSC cyde.
made. in this made. cerain device pris are conbroliedtecon- in the caliiration mode, the IRED puize tale s insteased to
figured as shown in Table 1. To place the part i the calibea: orie for overy OSC gycle. Aeo, Strobe iz always active k.

Table 1. Configuration of Pins in the Calibration Modo

Description Pin Comment

t0 7 Drabiod az an outpet. Forcing this cen tigh plaos By p0% amyp culput oo Pin 1. 2, as detorened by
Low: Gupply Top. Tha amp's oules appRars as pubies and i 1ehrantiad $0 Yop .

Low-Supply Trip 15 11 e 10 a1 high, Pin 15 oantrols which gain capastce & used. Low: coemal gaie, amp oulput on Pis 1.
High: supervisory gain. amp output co Pin 2.

Foadbark 10 Drhing iz iapit high enahios hystaresks {10% gan inorcesc) in the photo amp; Fin 15 must be dow.

ose 12 Diiving this Feit high brings the Riamal clock high. (iiving tha Npet iow drings the nbernal clook fow. If
destod, the RC nctwark for tha oceitator may ba ek intaot: this afkras tha oscifisior to o similr to the
notmal mocka of aparation.

Shar 9 This pin becomes the smoke oomparadce oulput. Yihea e OSC pi s Ingging, pasdiva pubes vdeala
that smaka has daen datcetod. A staths iow loval Ncostas N smade.

Brass 8 Yhiz pin bocormes the smoke bmogator cutput. That k. 2 consecutive semoka detoctions st requined for
“oe” (statio high lawal and 2 consacetie no-detactians fat "off” {stafic kow k).

D HOT KU BHY
ATONAL TRACES
11 THES HEGIOK

3@ s

NOTES: Hustrabon b batiom viaw of lapoes using a DIP. Top daw for SO Lyyeut & miroe imago.
Crtscoal potentiometer HD 15 st wciudad.
Drawng & not o seale.
Laads on D2, H11, A8, and R10 &0d thot azscciatod races must b dopd &6 short as posshie.

Trug practioo medrdans rose pid up.

Pa 3 rmet bo decoupied toim all o o,

Figure 6. Rocommended PCB Layout
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N P SECURITY SIGNALS

FIRE ALARM INITIATING DEVICES ‘.

Common Base Compatible - \ -

Operation Theory

The infrared light beam from Transmitter intersect the smoke particles will cause the light spread o all directions.
When receiver has sensed the light, it will send signat to controt panet for fire alarm status as soon as the density
of smoke reaches pre-determined alarm level.

Construction and Characteristics

2 Electronic circuit are mainly use ONECHIP HIBRID IC and SMT technology, low profile design, fow power
consumption, high precision and stability.

2 Transmitter projects beam signal every 3 seconds to check any smoke caused by real fire. When smoke
density reaches the preset standard. receiver will confirm the signal for 16 consecutive times. Controt panel
will then receive the fire signal after confirmalion is made.

2 Insect guard is made of radius 0.5mm stainless steet to prevent the invasion by insects, decrease fault alarm.
Besides. stainless steel has great discharge effect on electrostatics.

4 Smoke gate has a special design to abscure the strong light effectivety and lead smoke comes in easily.
Steam will not stay on the insect guard screen to cause the fatse alaom.

4 Monitoring LED is also availabie on model { AH-0131)

Specification
Model . AH-8321
Type 2-wire 3-wire 4-wire
Alarm Contact N/A N/A 0508 30
04A @ 125VAC
Operating Sensitivity Cormply to UL268, ENS4. CNS
Operating Current DC 24V under 30mA
Monitoring Current Under 75pA
Ambient Temperature -10°C ~+55°C
Relative Humidity 10~ 95%
Material Fire-proof plastic
Dimensions 102mm ( Dia. } x 50mm ( H )
Weight About 170g
Color White
tffective Alert Area
Building Height Under 4M 4 ~20M
Area Covered 150 M- 75 M7

mooz Detector
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FIRE ALARM INITIATING DEVICES

Wiring Diagram
2-Wire Type
{Regular
Connect
fo Control
Panel
3-Wire Type ¢
{Signal Transfer)
Output 24VDC
100mA Connect
to Control
Panel
4-Wire Type
{Relay Qutput)
Contact Ratings
0.8A @30vDC Power
04A@125VAC 12~ 24V0C
Features
ftem
2-wire type
Regular 4" St type
4-wire type
2-wire type
Large 6 3-wire type
4-wire type

( —— Normal Open

Common Point

Model
AHMB-L
AHMB-L3

AHMB-L4

AHMB-62
AHMB-63

AHMB-64

Y

L Noumal Close——— Delecor —
“, T, . /‘ 2

Feature, Application
Apply to conventional fire atarm control panel
Auxiliary for remote indicating lamp
12~24VDC, optional one set of “A" contact.
Apply to security system...etc.
Apply to conventional fire alarm control panel
Auxiliary for remote indicating lamp
12~24VDC, optional one set of "A" contact.
Apply to security system...etc.

S Connect to
Remote
. Indicating

i Lamp

Z 10k0 End

of Line

Resistor

Next





