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Security Alarm System by using Microwave Via Phone Network
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Generally, Burglar Alarm System thal sells in the market by the majority uses the sensors
of magnetic stripe form, which it is to stick on doors and windows for detecting the distance
change. If trespassers come in a house by not shifting the doors and the windows, the sensors
can't detect. In order to fix this problem, the Security Alarm System is developed by using

microwave via phone networks to detect the heat that spreads out from the moving body of a

human.

The developed system has two main functions: (1) detect the movement of the human

Security Alarm System by using Microwave Via Phone Network
Miss. Salakjit Siwanna ID 47380342

Assistant Professor Suchart Yammen, Ph. D,

Electrical Engineering

Electrical and Computer Engineering

2007

ABSTRACT

and (2) send the alarm message to home owner via his telephone by using a microcontroller.

From the experiment, the developed system can delect the movement of the human and

also send the alarm message to the home owner via the telephone well.
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38

line level source

10

11

12
13
14
15
16
17
18
19
20
21
22
23

1
1

#include <stdio.h>
#include <reg52.h>
#include "MT8888.C"

/include <REGXS51.H>

// for baud rate generater

#define XTAL 11059200L [l XTAL frequency 11059200UL
ftdefine Baud Rate 9600L

code unsigned char Reload = 256-(unsigned char)(XTAL/(32L * 12L *
Baud_Rate});

unsigned char
TimeoutN=0,TimeCnt=0,i=0,Time=0,Buffer{10],Index=0,ID CLIENT=0,T50
OuSec=0,1D CLIENT [2};

bit loop=0,FIx_run=0,status_do=0,End=0;

unsigned int Status tone=0;

sbit play = P0”6;
sbit Alarm = P0AS;

// Time Delay mSec
void delay_ms (unsigned int count)  //11.0592MHz
{ // mSec Delay
unsigned int i;

while (count)



24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

[T o B O

i=115;

while (i>0) i--;

count--;

void Recieve (void) interrupt 4

{
/"

/I SAO1XXX Oxfe

Format A

EA=0;
RI = 0;

EA = 1;

ID  ON/OFF 0Oxfe

char putchar(unsigned char c)

{

H

i

ES=0;

TX En=1;
delay ms(5);
SBUF =¢;
while(!TI);
TI=0;

delay _ms(5),
TX En=0;
ES=1;
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

return 0;

{/ Timer Interrupt evary 50 mSec
void Timer_O_Int (void) interrupt 1
{

EA =0;

THO = 0x4b;

TLO = Oxfe;

TRO=1;

T500uSec++;

if {T500uSec > 20) // 1 Sec

{
if (Time > 0)
{

}
T500uSec = 0;

}
EA=1;

void Tel nol(void)

{
Hook_ On();

Delay(1000);

WR_DTMF(0); Delay(200);
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80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107

}

WR_DTMF(8);
WR_DTMFQ3);
WR_DTMF(2);
WR_DTMF(1);
WR_DTMF(1);
WR_DTMF(7);
WR_DTMF(7);
WR_DTMF(3);
WR_DTMF(8);

void Tel no2(void)

{

Hook On();
Delay(1000);

WR_DTMF(1);
WR_DTMF(9);
WR_DTMF(1);
/*WR_DTMF(9);
WR_DTMF(9);
WR_DTMF(7);
WR_DTMF(2);
WR_DTMF(9);
WR_DTMF(1);
WR_DTMF(5);

Delay(200);
Delay(200);
Delay(200);
Delay(200);
Delay(200);
Delay(200);
Delay(200);
Delay(200);
Delay(200);

Delay(200);
Delay(200);
Delay(200);
Delay(200);
Delay(200);
Delay(200);
Delay(200);
Delay(200);
Delay(200);
Delay(200);

*/



108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

1
1

void main(void){

i

/

TX En=0;
play_=0;
TMOD = 0x21;
SCON = 0x50;
THO = 0x4b;
TLO = 0xfe;
TH1 = Reload;

delay ms(500);
LED = 0;
TRO =1;
TRI=1;
ET0=1;
ES=1;
EA=1;
printf("initial\n");
Hook OfK);
Delay(200);
Init_MT8888();
Delay(200);
Tx_Mode();
Delay(200);
/ITel no2();
while(1)
{

// Timer 1 mode 2 auto reload
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136
137
138
139
140
141
142
143
144
145
146
147

148
149
150
151
152
153
154
155
156
157
158
159
160
161
162

LT - - S ~N

-

if (Alarm==1)
{
startl: Tel nol(}); printf("Connect Tel 1");
loop=1;
End=1;
Delay(1000);
while(loop)
{
Status_tone = Check_Tone();

TimeCnt+;

printf(" Tone = %d loop = %d End = %d

\n",Status_tone,(int) TimeCnt,{(int)End);

if ((Status;tone >=3) || ( (int)TimeCnt >=7)}

{
Hook OfR);
loop=0;
TimeCnt=0;
}

else if{ Status_tone==0)

{
play_= 1;Delay(50);play = 0;
End=0;
Delay(1000);

}
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164
165
166
167
168
169
170
171
172
173
174
175
176

177
178
179
180
181
182
183
184
185
186
187
188
189

E N T T

B A

(= T = S = Y

44

Delay(10000);
if ((int)End==1) // don't connect tel 1
{

Tel no2();  printf{"Coonect Tel 2");

loop=1;

End=1;

TimeCnt=0;

Delay(1000);

while(loop)

{

Status_tone = Check Tone();

TimeCnt++;

printf{(" Tone = %d loop =%d End = %d

\n",Status_tone,(int) TimeCnt,(int)End);

if ((Status tone >=3) || { (int)TimeCnt >=7))

{
Hook Off();
loop=0;
TimeCnt=0;
}

if( Status_tone==0)

{
play_= 1;Delay(50);play = 0;
End=0;
Delay(1000);



190
191
192
193
194
195
196
197
198
199
200
201
202
203
204

if ((int) End==1)
{
Delay(10000);

goto start];
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MT8888C

Integrated DTMF Transceiver
with Intel Micro Interface

Features

« Cenlral office quality DTMF transmilter/receiver
* Low power consumplion

= High speed Intel micro interface
+ Adjustable guard time
+ Automatic tone burst mode
+ Call pregress lone detection to -30dBm

Applications

+  Credit card syslems
+ Paging systems

* Repeater systems/mobile radio
» Interconnect dialers

* Personal compulers

ISSUE 6 March 1997

Ordering Information

MT8888CE 20 Pin Plaslic DIP
MT8888CS 20 Pin SOIC
MT8888CN 24 Pin SSOP

-40°C to +85°C

Description

The MT8B88C is a monolithic DTMF transceiver with
call progress filter. it is fabricated in CMOS
technology offering low power consumplion and high
reliability.

The receiver seclion is based upon the industry
standard MT8870 DTMF receiver while lhe
transmitter ulilizes a swilched capacitor D/A
converler for low distorlion, high accuracy DTMF
signalling. Internal counters provide a burst mode
such that ione bursts can be transmitted with precise
timing. A call progress {iller can be selected allowing
a microprocessor to analyze call progress tones.

The MT8888BC utilizes an Intel micro interface, which
allows the device to be connected to a number of
popular microcontrollers with minimal external logic.

Pl 4
TONE 4 DIA %‘L‘;‘um‘: Transmit Data %‘;‘sa o
Converlers Counters Register Buffer
Stalus
TonaBurst || Conlrol Register Interrupl
Gating Cct. Logic 1 Logic -
I >
iN+ N i Control
ron Register
Tone | i o
IN- Fiter | ] | Hen Group Digtal A =
Fiiter
- Algorithm
Gs and Code Control 11O TS
Low Group [+ Converter Register Control
0SC1 =T  osiliator Filter B .
0SC2 = Circuit I RN
Conlrol R
i i Receive Data
Bias Logic Stearing A
Circuit o Logic Ragister
1 1 I |
1 I 1 T 1
Vpp VRet Vss ESt SUGT

Flgure 1 - Functional Block Dlagram
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MT8888C

IN+[] U 20 vop N+[] 1 d 24|73 vDD
IN-(] 2 19 1svGT IN-[] 2 2311 syGT
Gs[]a 18 JEsH Gs[] 3 221 Est
VRef[] 4 17 o3 vRefl] 4 211 b3
vss[] 5 602 vssl] 5 20[] b2
osci[] e 15101 oscil] s 19071 o1
osc2[] 7 140 osc2[] 7 1811 po
TONEL] 8 13irarcp Ncl] a 1711 NC
RWL] o 12 JRD NC[] 9 161 NC
S 10 11[Rso TONE[ {10 151 IRQ/CP
RW[] 11 14] RD
[+] W RF 131 rso
20 PIN PLASTIC DIP/SOIC 24 PIN SSOP
_

e
Figure 2 - Pin Connectlons

Pin Description

Pln #

20 | 24 Name Description

1 1 IN+ |Non-inverting op-amp input.

IN-  |Inverting op-amp input.

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

Vrei |Reference Voltage output (Vpp/2).
VSS Ground (OV)
OSC1 |Oscillator input. This pin can also be driven directly by an external clock.

08C2 |Oscillator output. A 3.578545 MHz crystal connected between OSC1 and OSC2 compleles
the internal oscillator circuil. Leave open circuit when OSC1 is driven externally.

TONE [Output from internal DTMF transmitter.
9 | 11| WR |Write microprocessor input. TTL compatible.

~N (@ ||
~N |||

o
s
Q

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

11 | 13 | RSO [Reglster Select input. Refar to Table 3 for bit interpretation. TTL compatible.

12 | 14 | RD |Read microprocessor input. TTL compatible.

13 | 15 IRQY |Interrupt Request/Call Progress (open drain} oulput. In interrupt mode, lhis output goes

CP |low when a valid OTMF lones burst has been ransmitted 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 inpul signal must be within the bandwidth limits of the call progress filter, see
Figure 8.

14- | 18- | DO-D3 |Microprocessor Data Bus. High impedance whenCS =1 orRD = 1.
17 | 21 TTL compatible.

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

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

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

8.9 NC |No Conneclion.
16,17
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MT8888C

Functional Description

The MT8888C Integrated DTMF Transceiver consists
of a high performance DTMF receiver with an
internal gain selting amplifier and a DTMF generator
which employs a burst counter to synthesize precise
tone bursts and pauses. A call progress mode can
be selected so that frequencies within the specified
passband can be detected. The Intel micro interface
allows microconlrolters, such as the 8080, 80C31/51
and 8085, lo access the MTB888C internal registers.

Input Configuration

The input arrangement of the MT8888C provides a
differential-input operalional amplifier as well as a
bias source (Vges). which is used to bias the inpuls at
Vppf2. Provision is made for conneclion of a
feedback resistor to the op-amp output (GS) for gain
adjustment. In a single-ended configuration, the
input pins are connected as shown in Figure 3.

Figure 4 shows the necessary connections for a
differential input configuration.

Receiver Section

Separation of the low and high group tones is
achieved by applying the DTMF signal to the inputs
of two sixth-order swilched capacitor bandpass
fillers, the bandwidths of which correspond to the low
and high group frequencies (see Table 1). These
filters incorporate noiches at 350 Hz and 440 Hz for
exceptional dial tone rejection. Each filter output is
followed by a single order switched capacitor filter
section, which smooths the signals prior to limiling.
Limiling is performed by high-gain comparators
which are provided with hysteresis to prevent
detection of unwanted low-level signals. The outpuls
of the comparators provide full rail logic swings at the
frequencies of the incoming DTMF signals.

VRei

VOLTAGE GAIN MTBB88C

(Av)=Rp /Ry

Figure 3 - Single-Ended Input Configuration

>

VRet

MT8888C

DIFFERENTIAL INPUT AMPLIFIER
C1=C2=10nF

Ri=R4 =R5= 100 kQ

R2 = 60k2, R3 = 37.5 kQ

R3 = (RZR5}(R2 + R5)

VOLTAGE GAIN

(Ay diff) - R5/R1

INPUT IMPEDANGE

{Zndiff) = 2V R12 + (1/aC)?

Figure 4 - Differentlal Input Configuration

FLow FHIGH DIGIT Dy D, Dj Do
697 1209 1 0 0 0 1
697 1336 2 o 0 1 0
697 1477 3 0 0 1 1
770 1209 4 0 1 0 0
770 1336 5 0 1 0 1
770 1477 6 0 1 1 ¢
852 1209 7 0 1 1 1
852 1336 8 1 o 0 0
852 1477 9 1 0 0 1
941 1336 0 1 0 1 0
941 1209 * 1 0 1 1
941 1477 # 1 1 0 0
697 1633 A 1 1 0 1
770 1633 B 1 1 1 0
852 1633 C 1 1 1 1
941 1633 D 0 0 0 0

0= LOGIC LOW, 1= LOGIC HIGH
Table 1. Functional Encode/Decode Table
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MT8888C

Following the filter section is a decoder employing
digital counting technigues to determine the
frequencies of the incoming tones and to verify that
they correspond to standard DTMF frequencies. A
complex averaging algorithm protects against tone
simulalion by exlraneous signals such as voice while
providing tolerance to small frequency deviations
and variations. This averaging algorithm has been
developed to ensure an oplimum combination of
immunity to talk-off and tolerance to the presence of
interfering frequencies (third tones) and noise. When
the detector recognizes the presence of two valid
tones (this is referred to as the "signal condition” in
some industry specifications) the “Early Sleering”
(ESt) output will go to an active state. Any
subsequent loss of signal conditlon will cause ESt to
assume an inaclive sfate.

Steering Circuit

Before registration of a decoded tone pair, the
receiver checks for a valid signal duration (referred o
as character recognition condilion). This check is
performed by an external RC lime constant driven by
ESt. A logic high on ESt causes v, (see Figure 5) to
rise as the capacilor discharges. Provided that the
signal condition is maintained (ESt remains high) for
the validation period (ig1p), v, reaches the threshold
(V1st) of the steering logic to register the tone pair,
latching its corresponding 4-bit code (see Table 1)
into the Receive Data Register. At this point the GT
output is activated and drives v, to Vpp. GT
continues to drive high as long as ESt remains high.
Finally, afler a shorl delay to allow lhe oulput latch to
settle, the delayed steering output flag goes high,
signalling thal a received fone pair has been
registered. The status of the delayed steering flag
can be monitored by checking the appropriate bit in
the status register. If Interrupt mode has been
selected, the IRQ/CP pin will pull low when the
delayed steering flag is aclive.

The contents of lhe outpul lalch are updated on an
aclive delayed steering transiion. This data is
presented to the four bit bidirectional data bus when
the Receive Data Register is read. The steering
circuit works in reverse to validate the interdigit
pause belween signals. Thus, as well as rejecting
signals too short to be considered valid, the receiver
will tolerate signal interruptions (drop out) too short
to be considered a valid pause. This facilily, together
with the capability of selecting the steering time
constants externally, allows the designer to tailor
performance lo meet a wide variety of system
requirements.

4-92

Vop

mT8e88C

Vob
SUGT

ESt
R1

tora = (RICT) In (Vpp / Vigy
lgTp = (R1C1) In [Vpp / (Vpp-Vrs)]

Flgure 5 - Basic Steerlng Circuit

Guard Time Adjustment

The simple steering circuit shown in Figure 5 is
adequate for most applications. Component values
are chosen according to the following inequalities
(see Figure 7):

trec 2 lopmaxtteTPmax - tbamin

tREC < toPmin*teTPmin - tbAmax
tip = tbamaxtteTAmax - toPmin
tho < toamin*eTamin - tDPmax

The value of igp is a device parameter (see AC
Electrical Characteristics) and lgge is the minimum
signal duration to be recognized by the receiver. A
value for G1 of 0.1 pF is recommended for most

lgrp = (RpC1) In Vpp / (Vpp-Vrsi)
lgta = (R1C1) In (Vpp/V1gy)

Voo O__L Rp = (R1R2)/ (R1 + R2)
C1
R1 R2

SYGT

ESt
a} decreasing tGTP; ({GTP < tGTA)
tgre = (R1C1}in [Vpp / (Vpp-Yystl
tgTa = (RpC1} In (Vpp/Vrs)
Voo

Rp = (R1R2)/ (R1 + R2)

c1
SUGT
R1 R2
ESt

b) decreasing tGTA; (tGTP > tGTA)

Figure 6 - Guard Time Adjustment
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applications, leaving R1 to be selecled by the
designer. Different steering arrangements may be
used to select independent tone present ({g1p) and
tone absent (lgra) guard limes. This may be
necessary to meel system specifications which place
both accept and reject limits on tone duration and
interdigital pause. Guard time adjustment also allows
the designer to tailor system parameters such as talk
off and noise immunity.

Increasing treg improves talk-off performance since
it reduces the probability that tones simulated by
speech will maintain a valid signal condition long
enough to be registered. Alternatively, a relatively
short g with a long tpg would be appropriate for
extremely noisy environments where fast acquisition
time and immunity to tone drop-culs are required.
Design information for guard time adjustment is
shown in Figure 6. The receiver timing is shown In
Figure 7 wilh a descriplion of the events in Figure 9.

Call Progress Filter

A call progress mode, using the MT8888C, can be
selected allowing the detection of various tones,
which identify the progress of a telephone call on the
network. The call progress tone input and DTMF
input are common, however, call progress lones can
only be detected when CP mode has been selecled.

DTMF signals cannot be detected if CP mode has
been selecled (see Table 7). Figure 8 indicates the
useful delect bandwidth of the call progress filler.
Frequencies presented to the input, which are within
the ‘accept’ bandwidth limits of the filter, are hard-
limited by a high gain comparator with the IRQ/CP
pin serving as the output. The squarewave output
obtained from the schmitt trigger can be analyzed by
a microprocessor or counter arrapngement to

determine the nature of tha call progress tone being
detected. Frequencies which are in the ‘reject’ area
will not be detected and consequently the IRQ/CP
pin will remain low.

0 250 500

FREQUENCY (H
R
- = May Accept

= Accept

Flgure 8 - Call Progress Response

T W ¥
EVENTSI A IB ICIDI . IF
Rec —tI lt— —p| trEc |¢_ |q—l|D_.| _.l lDoI<_
Vin —D—l:l— TONE #n ;r?fﬁ ;r?ﬁ I
we= [ = I‘_inA
ESt |_| I_l |1G EJ I_I I_
— °T" loTaA
| | I ~d
SUGT A A ) — | Vst
- ¢~ tosinx
RXg-RX3 DECODED TONE # (n-1) N #n ‘X ®n+ 1)
= [*tesis
b2 I—I l_l
Read | I_l
Stalus |
Register
TRA/CP ]I

Figure 7 - Recelver Timing Diagram
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EXPLANATION OF EVENTS

A) TONE BURSTS DETECTED, TONE DURATION INVALID, RX DATA REGISTER NOT UPDATED.
B) TONE #in DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN RX DATA REGISTER.
C) END OF TONE #n DETECTED, TONE ABSENT DURATION VALID, INFORMATION IN RX DATA REGISTER

RETAINED UNTIL NEXT VALID TONE PAIR.

D} TONE #n+1 DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN RX DATA REGISTER.
E) ACCEPTABLE DROPOQUT QF TONE #n+1, TONE ABSENT DURATION INVALID, DATA REMAINS UNGHANGED.
F) END OF TONE #n+1 DETECTED, TONE ABSENT DURATION VALID, INFORMATION IN RX DATA REGISTER

RETAINED UNTIL NEXT VALID TONE PAIR.

EXPLANATION OF SYMBOLS

Vin DTMF COMPOSITE INPUT SIGNAL.
ESt EARLY STEERING QUTPUT. INDICATES DETECTION OF VALID TONE FREQUENCIES.
SUGT STEERING INPUT/GUARD TIME OUTPUT. DRIVES EXTERNAL RC TIMING CIRCUIT,
RXy-RX3 4-BIT DECODED DATA IN RECEIVE DATA REGISTER

DELAYED STEERING. INDICATES THAT VALID FREQUENCIES HAVE BEEN PRESENT/ABSENT FOR THE
REQUIRED GUARD TIME THUS CONSTITUTING A VALID SIGNAL. ACTIVE LOW FOR THE DURATION OF A

VALID DTMF SIGNAL.

INDICATES THAT VALID DATA 1S IN THE RECEIVE DATA REGISTER. THE BIT IS CLEARED AFTER THE STATUS

REGISTER IS READ.

INTERRUPT IS ACTIVE INDICATING THAT NEW DATA IS IN THE RX DATA REGISTER. THE INTERRUPT IS

CLEARED AFTER THE STATUS REGISTER IS READ.

MAXIMUM DTMF SIGNAL DURATION NOT DETECTED AS VALID.

MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION.
MINIMUM TIME BETWEEN VALID SEQUENTIAL DTMF SIGNALS.

MAXIMUM ALLOWABLE DROPOUT DURING VALID DTMF SIGNAL.

TIME TO DETECT VALID FREQUENCIES PRESENT.
TIME TO DETECT VALID FREQUENCIES ABSENT.

GUARD TIME, TONE PRESENT.
GUARD TIME, TONE ABSENT.

DTMF Generator

The DTMF transmitter employed in the MT8888C is
capable of generaling all sixteen standard DTMF
tone pairs with low distortion and high accuracy. All
frequencies are derived from an external 3.579545
MHz crystal. The sinusoidal waveforms for the
individual tones are digitally synthesized using row
and column programmable dividers and swilched
capacitor D/A converiers. The row and column tones
are mixed and filtered providing a DTMF signal with
low total harmonic distortion and high accuracy. To
specify a DTMF signal, data conforming lo the
encoding format shown in Table 1 must be wrilten to
the transmit Data Register. Note that this is the
same as the receiver oulpul code. The individual
lones which are generated (f ow and fyigu) are
referred to as Low Group and High Group tones. As
seen from the table, the low group frequencies are
697, 770, B52 and 941 Hz. The high group
frequencies are 1209, 1336, 1477 and 1633 Hz.
Typically, the high group to low group amplitude ratio
(twist} is 2 dB to com-pensate for high group
attenuation on long loops.

The period of each tone consists of 32 equal time
segments. The period of a tone is controlled by
varying the length of these time segments. During
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Flgure 9 - Description of TImlng Events

write operations to the Transmit Data Register the 4
bil data on the bus is latched and converted to 2 of 8
coding for use by the programmable divider circuitry.
This code is used to specify a ime segment length,
which will ultimately determine the frequency of the
tone. When the divider reaches the appropriate
count, as determined by the inpul code, a reset pulse
is Issued and the counter starts again. The number
of time segments is fixed al 32, however, by varying
the segment length as described above the
frequency can also be varled. The divider output
clocks another counter, which addresses the
sinewave lookup ROM.

The lookup table contains codes which are used by
the switched capacilor D/A converter to obtain
discrete and highly accurate DC voltage levels. Two
identical circuits are employed to produce row and
column tones, which are then mixed using a low
noise summing amplifier. The oscillator described
needs no ‘“start-up”™ time as in other DTMF
generators since the crystal oscillalor is running
continuously thus providing a high degree of tone
burst accuracy. A bandwidth limiting filter is
incorporated and serves to attenuate distortion
products above 8 kHz. It can be seen from Figure 8
that the distortion products are very low in amplitude.
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L] i 1 1

Scallng Informatlon

10 dB/Div

Start Frequency = 0 Hz
Stop Frequency = 3400 Hz
Marker Frequency = 697 Hz and

1209 Hz

Figure 10 - Spectrum Piot

Burst Mode

In certain telephony applications it is required that
DTMF signals being generaled are of a specific
duration determined either by the parlicutar
application or by any one of lhe exchange transmitter
specifications currenily existing. Standard DTMF
signal timing can be accomplished by making use of
the Burst Mode. The transmitter is capable of issuing
symmetric bursts/pauses of predetermined duralion.
This burst/pause duration is 51 mst1 ms, which is a
slandard interval for autodialer and ceniral office
applications. After the burst/pause has been issued,
the appropriate bit is set in the Stalus Register
indicating that the transmitter is ready for more dala,
The timing described above is available when DTMF
mode has been selected. However, when CP mode
(Call Progress mode) is selecled, the burst/pause
duration is doubled to 102 ms +2 ms. Note that when
CP mode and Burst mode have been selected,
DTMF tones may be lransmitted only and not
received. In applications where a non-standard
burst/pause time is desirable, a soflware timing loop
or external fimer can be used to provide the timing
pulses when the burst mode is disabled by enabling
and disabling the transmitter.

Single Tone Generation

A single tone mode is available whereby individual
tones from the low group or high group can be
generated. This mode can be used for DTMF teslt
equipment applications, acknowledgment tone
generation and distortion measurements. Refer to
Conlrol Register B description for details.

‘I\S;{YTE Osl::TEPUT FREQUENCY (Hz) “ERROR
CIFIED ACTUAL
L 697 699.1 +0.30
L2 770 766.2 -0.49
L3 852 847.4 -0.54
L4 941 948.0 +0.74
H1 1209 1215.¢ +0.57
H2 1336 1331.7 -0.32
H3 - 1477 1471.9 -0.35
H4 1633 1645.0 +0.73

“Table 2. Actual Frequencles Versus Standard
Requlrements

Distortion Calculations

The MT8888C is capable of producing precise tone
bursts with minimal error in frequency (see Table 2).
The internal summing amplifier is followed by a first-
order lowpass switched capacitor filter to minimize
harmonic componenls and intermodulation products.
The total harmonic distortion for a single tone can be
calculated using Equation 1, which is the ratio of the
total power of all the exlraneous frequencies to the
power of the fundamental frequency expressed as a
percentage.

e

J V22[ + V23|' + Vzﬂ + ... Vzn[

Vfundamenlal

THD (%) = 100

Equation 1. THD (%) For a Singie Tone
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The Fourier components of the tone oulput
correspond to Vap.... Vi y as measured on the output
waveform. The total harmonic distortion for a dual
fone can be calculated using Equation 2. V| and Vy
correspond to the low group amplitude and high
group amplitude, respectively and V2|MD is the sum
of all the intermodulation components. The internal
switched-capacitor filter following the D/A converler
keeps distortion products down to a very low level as
shown in Figure 10.

V22|_ + V23L L V2n|_ + V22H +

Vi + V2 + Vi

\/ V2 + V2

Equation 2. THD (%) For a Dual Tone

THD (%) = 100

DTMF Clock Circuit

The internal clock circuit is completed with the
addition of a standard television colour burst crystal.
The crystal specificalion is as follows:

Frequency: 3.579545 MHz
Frequency Tolerance: 0.1%
Resonance Mode: Parallel

Load Capacitance: 18pF

Maximum Series Resistance:150 ohms
Maximum Drive Level: 2mw

a.g. CTS Knights MP036S
Toyocom TQC-203-A-95

A number of MT8888C devices can be connected as

Figures 17 and 18 are lhe timing diagrams for the
Intel 8031, 8051 and 8085 (5 MHz) microcontrollers.
By NANDing the address latch enable (ALE) oulput
with the high-byte address (P2) decode output, CS is
generated. Figure 12 summarizes the connection of
these Intel processors to the MT8888C transceiver.

The microprocessor interface provides access to five
internal registers. The read-only Receive Data
Register contains the decoded oulput of the last valid
DTMF digit received. Data entered into the write-only
Transmit Data Register will determine which tone
pair is to be generated (see Table 1 for coding
details). Transceiver control is accomplished with two
control registers (see Tables 6 and 7), CRA and
CRB, which have the same address. A write
operation to CRB is executed by first setling the most
significant bit (b3} in CRA. The following write
operation to the same address will then be directed
lo CRB, and subsequent write cycles will be directed
back to CRA. The read-only status register indicales
the curreni transceiver state (see Table B).

A software reset must be included at the beginning
of all programs to Initialize the control registers upon
power-up or power resel (see Figure 17). Refer to
Tables 4-7 for bit descriptions of the two control
regislers.

The multiplexed TRQ/CP pin can be programmed to
generate an interrupt upon validation of DTMF
signals or when the transmilter is ready for more
data (burst mode only). Alternatively, this pin can be
configured to provide a squarewave output of the call
progress signal. The TRQ/CP pin is an open drain
outpul and requires an external pull-up resistor (see
Figure 13).

shown in Figure 11 such that only one crystal is RSO WR RD FUNCTION
required. Alternalively, the OSC1 inputs on all - — -
devices can be driven from a TTL buffer with the 0 0 L g;f,;‘;;';gfm"
0SC2 outputs left unconnected. 0 1 0 Road rom Recelve
Data Register
MT8886C MT88a8BC MT8888C 1 0 1 Write to Control Register
QSC1 0SsC2 0SC1 08C2 0SC1 0S8C2 ] 1 0 Read from Status Register

g

3.579545 MHz
Figure 11 - Common Crystal Connecticn

Microprocessor Interface

The MT8888C incorporates an Intel microprocessor
interface which is compalible with fast versions (16
MHz} of the 80C51. No wait cycles need to be
inserted.
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Table 3. Internal Reglster Functions

b3 b2 b1 b0
RSEL IRQ CP/IDTMF TOuT

Table 4. CRA Bit Posltions

b3 b2 b1 Lo
CIR SID TEST BURST
ENABLE

Table 5. CRB Bit Positions
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BIT

NAME

DESCRIPTION

b0

TOUT

Tone Qulpul Control. A logic high enables the tone output; a logic low turns the tone output
off. This bit controls all transmit lone functions.

b1

CP/DTMF

Call Progress or DTMF Mode Select. A logic high enables the receive call progress mode;
a logic low enables DTMF mode. In DTMF mode the device is capable of receiving and
transmitting DTMF signals. In CP mode a rectangular wave representation of the received
tone signal will be present on the IRQ/CP output pin if IRQ has been enabled (control
register A, b2=1}. In order to be detected, CP signals must be within the bandwidth
specified in the AC Electrical Characleristics for Call Progress.

Note: DTMF signals cannot be detected when CP mode is selected.

b2

IRQ

Interrupt Enable. A logic high enables the interrupt funclion; a logic low de-aclivates the
interrupt funclion. When IRQ is enabled and DTMF mode is selecled (conlrol register A,
b1=0}, the IRQ/CP outpul pin will go low when either 1) a valid DTMF signal has been
received for a valid guard time duration, or 2) the transmitter is ready for more data (burst
mode only).

b3

RSEL

Register Select. A logic high selecls control register B for the next write cycle to the control
register address. After writing to control register B, the following control register write cycle
will be directed to control register A.

Table 6. Control Reglster A Description

BIT

DESCRIPTION

b0

Burst Mode Select. A logic high de-aclivales burst mode; a logic low enables burst mode.
When activated, the digital code representing a DTMF signal (see Table 1) can be written
to the transmit register, which will result In a transmit DTMF tone burst and pause of equal
durations (typically 51 msec.). Following the pause, the stalus regisler will be updated (b1 -
Transmit Data Register Empty), and an interrupt will occur if tha interrupt mode has been
enabled.

When CP mode (control register A, b1) is enabled the normal tone burst and pause
durations are extended from a typical duration of 51 msec to 102 msec.

When BURST s high (de-aclivated) the transmil tone burst duration is determined by the
TOUT bit (control register A, b0).

b1

TEST

Test Mode Control, A logic high enables the test mode; a logic low de-activates the test
mode. When TEST is enabled and DTMF mode is selecled (conlrol register A, b1=0}, the
signal present on the IRQ/CP pin will be analogous to lhe state of the DELAYED
STEERING bit of the status register (see Figure 7, signal b3).

b2

siD

Single or Dual Tone Generation. A logic high selecls the single tone oulput; a logic low
selects the dual tone (DTMF) output. The single tone generation function requires further
selection of either the row or column tones (low or high group) through the C/R bit (control
register B, b3).

b3

CR

Column or Row Tone Select. A logic high selecls a column tone oulput; a logic low selects
a row tone oulpul. This function is used in conjunction with the S/D bit (conlrol register B,
b2).

Table 7. Control I-%eglster B Description
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STATUS FLAG SET

STATUS FLAG CLEARED

Interrupt has occurred. Bil one
(b1) or bil two {b2} is set.

interrupt is inaclive. Cleared after
Status Register is read.

Pause duration has terminated
and transmitter is ready for new
data.

Cleared after Status Register is
read or when in non-burst mode.

Valid data is in the Receive Data
Register.

Cleared after Stalus Register is
read.

BIT NAME

b0 IRQ

bi | TRANSMIT DATA
REGISTER EMPTY
(BURST MODE ONLY)

b2 | RECEIVE DATA REGISTER
FULL

b3 | DELAYED STEERING

Set upon the valid detection of
the absence of a DTMF signal.

Cleared upon the detection of a
valid DTMF signal.

Tahle 8. Status F{egister E)escription

L —
803178051
B080/8085 MTBEBBC
AB-A15 CS
RS0
D0-D3
RD
WR

C3=100nF 10%"
X-tal = 3.579545 MHz
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MT8888C
|
—| 1 voD {
DTMF/CP © R ¥ C —y)
C SYGT
INPUT A I —Ljmw g I
-—I GS ESL —
R2 . R3 .
—{ ] VRet D31} >
] vss Dz [} >
X-al -
— I:"—I: osci D13} >
/7 C -
0sc2 poll >
DTMF ] maer 1 —> TouP
OUTPUT 0 L] TONE ol or uG
R —] WR RO ] >
L
|—I: Ts Rso [] >
Nofes: >
R1,R2=100kQ2 1%
R3=374 k2 1% _/
R4 =33kQ 10%
R =10k & (min) * Microprocessor based systems can inject undesirable noise into the supply rails.
C€1=100nF 5% The performance of the MT8888C can be oplimized by keeping
€2 =100 nF 5% noise on the supply rails to a minimum. The decoupling capacitor {C3) should be

connecled close to lhe device and ground loops should be avoided.

Flgure 13 - Applicatlon Circult {(Single-Ended Input)
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e _______________________________________________________
50VDC 5.0 vDC
MMp6|150 {or 2.4 k0
TEST POINT equivalent) ) TEST POINT Ik
; J_
130 pF 100 pF I
MMD7000 {(or
equivalent)
Test load for DO-D3 pins Tesl load for IRQ/CP pin
|

Figure 14 - Test Clrcults

INITIALIZATION PROCEDURE
A soiftware resetl must be included at the beginning of all programs to inilialize the control registers alter
power up.The initialization procedure should be implemented 100ms after power up.
Description: Control

RSO WR RD

1) Read Staius Register 1 1 0
2) Wirite to Control Register 1
3) Wirite to Control Register 1
4) Write to Control Register 1
5) Write to Conlrol Register 1
6) Read Status Register 0

xooooxg

TYPICAL CONTROL SEQUENCE FOR BURST MODE APPLICATIONS
Transmit DTMF tones of 50 ms burst/50 ms pause and Receive DTMF Tones.

Sequence:
RS0 WR RD
1) Write lo Conlrol Register A 1 0 1
(tone out, DTMF, IRQ, Select Control Regisler B)

2) Write to Control Register B 1 0
{burst mode)

3) Write to Transmit Data Register 0 0
(send a digit 7)

4) Wait for an interrupt or poll Status Register

5) Read the Status Regisler 1 1

-if bit 1 is set, the Tx is ready for the next tone, in which case...
Wrile to Transmil Register 0 0
(send a digit 5)

-if bit 2 is set, a DTMF tone has been received, in which case....
Read the Receive Data Register 0 1

-if both bils are set...
Read the Receive Data Register 0 1 X
Write to Transmit Data Register 0 0 0

NOTE: IN THE TX BURST MODE, STATUS REGISTER BIT 1 WILL NOT BE SET UNTIL 100 ms (12 ms) AFTER THE DATA IS
WRITTEN TO THE TX DATA REGISTER. IN EXTENDED BURST MODE THIS TIME WILL BE DOUBLED TO 200 ms (X 4 ms).
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Absolute Maximum Ratings*

Parameter Symbol Min Max Units
1 | Power supply voltage Vpp-Vgsg Vap 6 Vv
2 | Vollage on any pin Vg5-0.3 Vppt0.3 \'
3 | Current at any pin (Except Vpp and Vss) 10 mA
4 | Storage temperature TsT -65 +150 °C
5 | Package power dissipation Pp 1000 mw

Exceeding these values may cause permanen! damage. Functional operation under these conditions is not Implied.

Recommended Operating Conditions - voltages are with respect to ground (Vgg) unless olherwise stated.

Parameter Sym Min Typ? Max Units Test Conditions
1 | Positive power supply Vop 475 5.00 5.25 v
2 | Operating temperature To -40 +85 °C
_3 Crystal clock frequency fork | 3.575965 | 3.679545 | 3.583124 | MHz
1 Typical figures are al 25 °C and for design aid only: not guaranteed and not subject io production tesling.
DC Electrical Characteristics’ vgs-ov.
Characteristics sym | Min | Typ? | Max | Units Test Conditions
1 s Operating supply voltage Vpp | 4.75 5.0 5.25 v
2 u Operating supply current Ibp 7.0 1" mA
3 " | Power consumption Pc 578 | mW
4 ) High level input vollage Vie | 3.5 v Note 9*
N | (OSC1)
5 E Low level input voltage Vil 1.5 vV Nole 9*
1 | (0sc1)
6 § S | Steering threshold voliage Vigt | 22 | 23 | 25 V. | Vpp=5V
7 Low level oulput voltage No lpad
o (0SC2) VoLo 0.1 V | Note 9*
8 u | High level output voltage No load
T | (0S8C2) Voo | 4.9 vV Note 9*
9 5 Output leakage current
T | {IRQ) loz 1 10 HA | Vou=24V
10 | S | Vgesoutput vollage Vret | 24 | 25 | 28 V| No load, Vgp=5V
11 VRei Output resistance Ror 1.3 k2
12 D Low level input voltage Vi 0.8 Vv
13 ; High level input voltage Vi 2.0 v
14 : Input leakage current iz 10 RA | Viy=VssloVpp
a
I
15 | paa | Source current loH 14 | 6.6 mA | Vou=2.4V
16 | Bus | Sink current oo | 20 | 4.0 mA | Vo =0.4V
17 | €St | Source current lon -05 | 3.0 mA | Vou=4.6V
18 Sa{,‘ét Sink current loL 2 4 mA | Vg =04V
19 @I Sink current loL 4 16 mA | Vg =0.4V

1 Characleristics are over recommendad operating conditions unless otherwise stated.

$ Typical figures ate at 25 °C, Vpp =5V and for design aid only: not guaranteed and not subject to produclion lesting.
* See "Noles" following AC Electrical Characteristics Tables.
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Electrical Characteristics
Gain Setting Am plifier - Vollages are with respect fo ground (Vgs) unless olherwise staled, Vgg= OV.

Characterlstles Sym Min | Typ Max | Units Test Conditlens
1 |Input leakage current ™ 100 nA Vgs < ViN < Vo
2 |Input resistance Rin 10 MQ
3 |Input offset vollage Vos 25 mv
4 | Power supply rejection PSRR 50 dB 1kHz
5 [Common mode rejection CMRR | 40 dB
6 |DC open loop voltage gain AvoL 40 dB C =20p
7 {Unity gain bandwidth BW 1.0 MHz C_=20p
8 |OQutput vollage swing Vo 0.5 Vpp0.5] V Ry 2100 kQ to Vgg
9 |Allowable capacilive load (GS) Cp 100 pF PM>40°
10 |Allowable resistive load (GS) Ry 50 kQ Vo = 4Vpp
11 |Common mode range Vem 1.0 Vop-1.0| V Ry = 50kQ

Figures are for design aid only: nol guaranieed and not subject to produclion lesting.
Characlerislics are over recommended operating condilions unless olherwise stated.

MT8888C AC Electrical Characteristics?- Vollages are with respect 1o ground (Vgg) unless olherwise slaled.

AC Electrical CharacteristicsT

Characteristics Sym Min Typt | Max Units Notes*
R Valid input signal levels -29 +1 dBrn 1,23,5,6
1 {each tone of composile
X signal) 27.5 869 ITIVRMS 1 ,2,3,5,6
1 Characteristics are over recommended operating condilions {unless otherwise stated) using the test circuil shown in ﬁgure 13.

= Voltagas are wilh respect lo ground (Vgs) unless otherwise stated. 1c=3.579545 MHz

Characteristics Sym Min Typt | Max Units Notes*
1 Posilive twist accept 8 dB 2369
2 Negalive twist accept 8 dB 2,369
3 Freq. devialion accept 11.5%% 2Hz 2,35
4 2 Freq. devialion reject +3.5% 23,56
5 Third tone tolerance -16 dB 2,34,59,10
6 Noise tolerance -12 dB 23457910
7 Dial tone tolerance 22 dB 2,3,4,58,9

1 Characteristics are over recommended operaling conditions unless otherwise staled.

1 Typical figures are al 25°C, Vpp = 5V, and for design ald only: nol guaranteed and not subject to proguction lesling.
* "See "Notes" following AC Elecirical Characleristics Tables.
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AC Electrical Characteristicsi- Call Progress = Vollages are wilh respect to ground (Vgg), unless otherwise stated.

Characteristics sym | Min | Typ* | Max | Units Conditions
1 | Accept Bandwidth fa 310 500 Hz | @-25dBm,
Note 9
Lower freq. (REJECT) fir 290 Hz @ -25 dBm
3 | Upper freq. (REJECT) TR 540 Hz @ -25 dBm
Call progress tone detecl level {total -30 dBm
power)

1 Characterislics are over recommended operaling conditions unless otherwise staled
1 Typical figures are al 256°C, Vpp=5V, and lor design aid only: not guaranteed and not subject to produclion lesting

AC Electrical CharacteristicsT- DTMF Rece ption =~ Typical DTMF tone accept and re|ecl requirements. Aclual
values are user selectable as per Figures 5, 6 and 7.

Characteristics Sym Min | Typt | Max | Units Conditions
1 | Minimum tone accept duration trec 40 ms
2 | Maximum tone rejeci duration tREE 20 ms
3 { Minimum interdigit pause duralion tp 40 ms
4 | Maximum tone drop-out duration top 20 ms
1 Characterislics are over recommended operaling condilions unless otherwise stated

1 Typical figuras are at 25°C, V=5V, and for design ald enly: not guaranleed and nol subect to production testing

AC Electrical Characteristics? - Voltages are wilh respect lo ground (Vgg). unless otherwise slated.

Characteristics Sym Min Typt Max | Units Conditions
1 | T |Tone present detect time top 3 11 14 ms {Note 11
2 S Tone absent detect time tpa 0.5 4 8.5 ms |Note 11
3 |F Delay St to b3 tpsipa 13 ps |See Figure 7
4 'L Delay St lo RX,-RX; tpsiRX 8 us |[See Figure 7
5 Tene burst duration tasT 50 52 ms |DTMF mode
6 Tone pause duration tpg 50 52 ms |DTMF mode
7 Tone burst duration (extended) tasTE 100 104 ms |Call Progress mode
8 | T {Tone pause duration (extended) tpsE 100 104 ms |{Call Progress mode
9 g High group output level Vhour | 61 -2.1 dBm |R =10k
10§ F {Low group output level Viour | -8.1 -4.1 dBm |R =10k
11 3 Pre-emphasis dBp 0 2 3 dB  |R =10kQ
12 | T [Output distortion (Single Tone) THD -35 dB |25 kHz Bandwidth
13 R =10kQ
14 Frequency deviation fo 0.7 1.5 % |fc=3.579545 MHz
15 Output load resistance Rir 10 50 kQ
16 Crystal/clock frequency fe 3.5759 | 3.5795 | 3.5831 | MHz
17 | ¥ [Clock input rise and fall time toLrE 110 | ns |Ext clock
18 f Clock input duly cycle DCqyL 40 50 60 % |Ext. clock
19 Capacitive load (0SC2) Co 30 pF

1 Timing is over recommended temperature & power supply vollages.
t Typlcal Aigures are at 25°C and for design aid only: nol guaranteed and nol subject to produclion tesling.
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MT8888C

AC Electrical Characteristicst- MPU Interface - Voltages are with respscl to ground (Vgs), unless olherwlise slated.

Characteristics Sym Min | Typ* | Max | Units Conditlons
1 | RD/MWR clock frequency feve 4.0 MHz | Figure 16
2 | RDWR cycle period teve 250 ns | Figure 16
3 | RDMWR rise and fall time r t 20 ns | Figure 16
4 | Address setup lime tas 23 ns Figures 17 & 18
5 | Address hold time tan 26 ns Figures 17 & 18
6 | Data hold time (read) tonr 22 ns Figures 17 & 18
7 | RD to valid data delay (read) topr 100 ns Figures 17 & 18
8 | RD, WR pulse width low tewL 150 ns | Figures 16, 17 & 18
9 | RD, WR pulse width high lpwh 100 ns | Figures 16, 17 & 18
10 | Data sefup time (write) tnsw 45 ns Figures 17 & 18
11 | Data hold time (wrile) ipHw 10 ns Figures 17 & 18
12 | Input Capacitance (data bus) Cin 5 pF
13 | Oulput Capacitance (IRQ/CP) Cout 5 pF

1 Characleristics are over recommended operating condilions unless olherwise stated
1 Typicai figures are al 25°C, Vpp=5V, and for design aid only: not guaranteed and not subject to production testing

NOTES:

1
2
3
4
5
6
7
8
9
1

dBm=decibels above or below a reference power of 1 mW into a 600 ohm load.
Digit sequence consists of all 16 DTMF tones,

Tone duration=40 ms. Tone pause=40 ms.

Nominal DTMF frequencles are used.

Both tones in the composue 5|gnal have an equal amplituda.

The tone pair Is deviated b

Bandwidlh limited {3 kHz} éausslan nmse
The precise dlal lone frequencies are 350 and 440 Hz (32%).

Guaranteed by design and characterization. Not subject te production testing.

0} Referenced to the lowest amplilude tcne in the DTMF signal.
11) For guard lime calculalion purposes.
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Package Outlines

HHHHHHHAAR"

O = 7

HHHHHHH@?

Notes:
1) Nol to scale
2) Dimensions in inches
~ l 3) {Dimensions in millimeters}
4} Rel. JEDEC Slandard MO-150/M0118 for 48 Pin

A
=]
y

\L 5) A & B Maximum dimensions include allowable mold fash
’
Ay
B — s |e—
20-Pin 24-Pin 28-Pin 48-Pin
Dim
Min | Max { Min | Max | Min | Max | Min | Max
A 0.079 - 0.079 0.079 | 0.085 | 0.110
(2) (2) (2) 241) [ @279
A, 0.002 0.002 0.002 0.008 0.016
{0.05) {0.05) {0.05) (0.2} | (0.406)

B 0.0087 0.013 0.0087 0.013 0.0087 0.013 0.008 0.0135
©22) | ©33) | 022) | 033 | (022) | 033 | ©02) | (0342

G 0.008 0.008 0.008 0.010
©.21) {0.21) {0.21) (0.25)

D | 027 | o295 | 031 | 033 | 039 | o042 | o052 | o063
69 | 75 | 79 | ®5 | 99 | (108 | (1575 | (16.00)

E 0.2 0.22 0.2 0.22 0.2 022 | 0201 | 0.299
60 | 658 | 500 | (56) | (500 | (5.6) | (7.39) | (7.59)

[} 0.025 BSC 0.025 B5C 0.025 BSC 0.025 BSC 1
{0.635 BSC) {0.635 BSC) {0.635 BSC}) (0.635 BSC)

A, | 0065 | 0073 | 0065 | 0073 | 0065 | 0.073 | 0.088 | 0.099
(165 | (1.85) | (165 | (1.85) | (1.65) | (1.85) | (2.26) | (2.52)

H | o209 | 032 | 020 | 032 | 020 | 032 | 0305 | 042
a4 | e | 74 | ®2 | 749 | 82 |¢10.03) | (1067

L | 6022 | 0037 | 0022 | 0037 | 0.022 | 0037 | 002 | 0.4
055) | (095 | 055 | (095 | (0.55) | (0.95) | (0.51) | (1.02)

Small Shrink Qutline Package (SSOP) - N Suffix
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Package Outlines

Pin1
HHHHHHHHH
E
O T
A
/[ c v
L
< H
I it
i R
< D > - L
1- . L >
, \ 4 mils (lead coplanarity)
Notes:
L. 1} Not loscale
Aq - 2} Dimensions in inches
3) (Dimensions in millimeters)
T —-9| I(— 4) A & B Maximum dimensions include allowable mold Rash
B
DIM 16-Pin 18-Pin 20-Pin 24-Pin 28-Pln
Min Max Min Max Min Max Min Max Min Max
A 0.093 0.104 0.093 0.104 0.093 0.104 0.093 0104 0.093 0.104
(2.35) (2.65) {2.35) (2.65) {2.35) (2.65) (2.35) (2.65) {2.35) (2.65)
Ay 0.004 6.042 0.004 0.012 0.004 0.012 0.004 0.012 0.004 0.012
{0.10) {0.30) (0.10) (0.30) (0.10) {0.30) (0.10) {0.30) (0.10) {0.30)
B 0.013 0.020 0.013 0.030 0.013 0.020 0.013 0.020 0.013 0.020
(0.33) {0.51) {0.33) (0.51) (0.33) (0.51) {0.33) (0.51) (0.33) {0.51)
4 0.009 0.013 0.009 0.013 0.009 0.013 0.009 0.013 0.009 0.013
{0.231) (0.318) (0.231) {0.318) (0.231) (0.318) {0.231) (0.318) (0.231) (0.318)
D 0.398 0.413 0.447 0.4625 0.496 0.512 0.5985 0.614 0.697 0.7125
(10.1) {10.5) {11.35) (11.75) {12.60) {13.00) (15.2) (15.6) (7.7 {18.1)
E 0.291 0.299 0.291 0.299 0.291 0.299 0.291 0.299 0.291 0.299
{7.40) (7.40} (7.40) {7.40) (7.40) (7.40) (7.40) {7.40) {7.40) (7.40)
[ 0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC
{1.27 BSC) {1.27 BSC) {1.27 BSC) (1.27 BSC) {1.27 BSC)
H 0.394 0.419 0.394 0.419 0.394 0.419 0.394 0.419 0.394 0419
(10.00) {10.865) (10.00) {10.65) (10.00) (10.65) {10.00) {10.65) (10.00) {10.65)
L 6.016 0.050 0.016 0.050 0.016 0.050 0.016 0.050 0.016 0.050
{0.40) {1.27) (0.40) {(1.27) (0.40) {(1.27) (0.40) (1.27) {0.40) (1.27)

Lead SOIC Package - S Suffix

NOTES: 1. Controlling dimenslons In parenthesls { ) are In miliimetars.
2. Convertaed Inch dimenslons are not necessarlly exact.
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Package Outlines

Eq

oY

ooy g L &

n2n1n
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Noles:

1} Not to scale

2} Dimensions in inches
3} (Dimensions in millimeters)

——
T+

S

D4

I&‘—-ekj’ ec
i« 8 |

Plastic Dual-In-Line Packages {PDIP} - E Suffix

8-Pin 16-Pin 18-Pin 20-Pin
DIM Plastic Plastic Plastic Plastic
Min Max Min Max Min Max Min Max
A 0.210 (5.33) 0.210 (5.33) 0.210 (5.33) 0.210 (5.33)
A, 0.115(2.92) | 0.195(4.95) | 0.115(2.92) | 0.195(4.95) | 0.115(2.92) | 0.195(4.95) | 0.115(2.92) | 0.195 (4.95)
b 0.014 (0.356) | 0.022 (0.558) | 0.014 (0.356) | 0.022 (0.558) | 0.014 (0.356) | 0.022 (0.558) { 0.014 (0.356) | 0.022 (0.558}
b 0.045 (1.14) | 0.070 (1.77) | 0.045(1.14) | 0.070 (1.77) | 0.045{1,14) | 0.070(1.77) | 0.045 (1.44) | 0.670 {(1.77)
c (g:ggg) 0.0%4 (0.356) | 0.008 (0.203) | 0.014(0.356) | 0.008 (0.203) | 0.014 (0.356) | 0.008 (0.203) | 0.014 {0.356)
D 0.355 (9.02) | 0.400 (10.16) | 0.780 (19.81) | 0.800 (20.32) | 0.880 (22.35} | 0.920 (23.37) | 0.980 {24.89) | 1.080 (26.9)
D, 0.005 (0.13) 0.005 (0.13) 0.005 (0.13) 0.005 (0.13)
E 0.300 (7.62) | 0.325(8.26) | 0.300(7.62) | 0.325(8.26) | 0.300(7.62) | 0.325(8.26) | 0.300(7.62) | 0.325(8.26)
E4 0.240 (6.10) | 0.280 (7.11) | 0.240(6.10) | 0.280(7.11) | 0.240(6.10) | 0.280 (7.11) | 0.240(5.10) | 0.280 (7.11)
e 0.100 BSC (2.54) 0.100 BSC (2.54) 0.100 BSC (2.54) 0.100 BSC (2.54)
ea 0.300 BSC (7.62) 0.300 BSC (7.62) 0.200 BSC (7.62) 0.300 BSC (7.62)
L 0.415(2.92) | 0.150 (3.81) | 0.115(2.92} | 0.150(3.81) | 0.115(2.92) | 0.150(3.81) | 0.115(2.92) | 0.150 (3.81)
eg 0.430 (10.92) 0.430 {10.92) 0.430 {10.92) 0.430 (10.92)
ec 0 0.060 (1.52) ] 0.060 (1.52) 0 0.060 (1.52) 0 0.060 (1.52)

NOTE: Controlling dimenslons In parenthesls { ) are in millimetars.
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Package Outlines

3 21
aanrtnonin 1

Ej q E
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D
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The & )
T IR &
Tl =
b

Notes: D,y
1) Not lo scale

2) Dimensions in Inches

3) (Dimensions in millimelers)

Plastic Dual-In-Line Packages (PDIP) - E Suffix

22-Pin 24-Pin 28-Pin 40-Pin

DIM Plastic Plastic Plastic Plastic
Min Max Min Max Min Max Min Max

A 0.210 (5.33) 0.250 {6.35) 0.250 (6.35) 0.250 (6.35)
A,y 0.125(3.18) | 0.195(4.95) | 0.125(3.18) | 0.195(4.95) | 0.125(3.18) | 0.185(4.95) | 0.125(3.18) | 0.195 (4.95)
b 0.014 (0.356) | 0.022 (0.558) | 0.014 (0.356) | 0.022 {0.558) | 0.014 (0.356) | 0.022 (0.558) | 0.014 (0.356) | 0.022 (0.558)
b, 0.045 {1.15) | 0,070 (1.77) | 0.030(0.77) | 0.070 (1.77) | 0.030(0.77) | 0.070(1.77) | 0.030(0.77) | 0.070 (1.77)
Cc 0.008 (0.204) | 0.015 (0.381) | 0.008 (0.204) | 0.015 (0.381) | 0.008 (0.204) | 0.015 (0.381) | 0.008 (0.204} | 0.015 (0.381)

1.050 (26.67) | 1.120 (28.44) { 1.150 (20.3) | 1.290 (32.7) | 1.380 (35.1) | 1.565(39.7) | 1.960(50.3) | 2.095 (53.2)

D, 0.005 {0.13) 0.005 {0.13) 0.005 (0.13) 0.005 {0.13)

0.390 (9.91) | 0.430 (10.92) | 0.600 (15.24) 0.670 {17.02) | 0.600 (15.24)

0.670 (17.02) | 0.600 (15.24)

0.670 {17.02)

|

E, 0.330 (8.39) | 0.380 (3.65) | 0.485 (12.32) | 0.580 (14.73) | 0.485 (12.32) | 0.580 (14.73) | 0.485 (12.32) | 0.580 (14.73)

E, 0.246 (6.25) | 0.254 (6.45)
e 0.100 BSC (2.54) 0.100 BSC (2.54) 0.100 BSC (2.54) 0.100 BSC (2.54)

ea 0.400 BSC (10.16) 0.600 BSC (15.24) 0.600 BSG (15.24) 0.600 BSC (15.24)

ea 0.300 BSC (7.62)

e 0.430 (10.92)
L 0.115(2.93) | 0.160 (4.06) | 0.415(2.93) | 0.200 (5.08) | 0.115(2.93) | 0.200 (5.08) | 0.115(2.93) | 0.200 (5.08)
o 15° 15° 15° 15°

Shaded areas for 300 Mil Body Width 24 PDIP only
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SWAN 1 000

PASSWE !'\FHARED & MICRQW.\VE DETEGTOB Wlth PET IMMUMT\’

INSTALLATION INSTRUCTIONS.

A new generalion of professional movermnent
spread specirum analyzing PIR & MW
delectors with PET immune function.

The Swan 1000 is a combination of PIR & MYV

Using micio controlles for PIR & MW signal analyzing,
wilh special ASIC technology for PIR puse prooessmg
assures "false alamn free” operaton.

. Quad (Four element) PYRO senser and hard
fens for outstanding delecton performance and
dimination of false alams.

. Wciowave defection based on Doppler concepl.

. Unique Micrwave Moton Sensol Module wilh
microstip palch anlenna.

. VLSi based eleddronlcs with movement speed

specirum analysis

Height lnstaBation calitvations free.

User-friendly Imtalahon with o wio svrivel

bracket’ |

2-way Microwave sensilivity adjustment [
2-way PIR sensllivily adjustment. |

Bi dwectional lemperalure compensation.

Environmendal mmmuniy.
The Swan 1000 provides pet mmuniy up to

25Kg. Pet aclive bellow im

SELECT MOUNTING LOCATION

Choose a location mosl Bkely Lo intercepl an intruder.
{Owr recommendation s a comer Installation). See
delecton patiern ~ fig 4. ﬂ\eqmd—elemenlhlgh
quality sensor delecls molion ciossing e beam, #is
slightlyless sensilive detecting motion loward the
delecior.

Recommended mounting heighl — 1.8m.2.4m.

AVOID THE FOLLOWING LOCATIONS

» Facdng dired sunkghl

» Facing areas thal may change lemperature
rapilly.

« Areas where there are air dudls of substantal
alrfiows. .

The Swan 1000 perlorms better when provided with a
canstanl and statde envionmenl.

wn

|| DEFECTOR INSTALLATION . .- .1t

The deleclor can either be wall or comer mounied.

W ceiling or speclal wall mounting |s required, use the
optional bracket base. Referto backel desaription
(See fig. 7).

; . |1. To remove the renlcover, unscrew the holding sceew
deteclors, praviding protection from intruders by PYRO |
sensor element and MYV (based on Doppler concepl). -

and gently raise the front coves.

2. To remove he PG board, carefully unscrew the
- holding screw lecated on the PC board.

3. Break out the desired holes for proper Instaliation.

A. Wire access holes

B. Use for flat wall
mounling

C. Coiner mounting -
use al 4 holes.
Sharp lefl or right

angle mounling -
i use 2 holes (lop
sl and bottom}
t D. Forbracket
mounling
),'-
E?y
Fig. 2

4. The circular and rectanguilar indenlations at the
botlom base are the knockout holes for wire enlry,
You may also use mounlirg holes Lhal are not inuse
for nunning the wiring into the detector.(For oplion
wilh brackel - fead wire through he bracket - fig.7)

. Mount the detector base 10 the wall, comer or cailing.
{Fos option with brackel see fig.7)

6. Reinstat lhe PC board by lully tighlening the holding

screw. Connecl wire to leqminal bigck.

7. Replace lhe cover by inserling it back in the
appropriate dosing pins and s¢rew in the holding
screw.

DETECTOR CONNECTION'

-12v+ TAHP EDL RELAY EOL

0|00\

1 2 3 4 6 6 i 8
Temlnat § - Marked = - * (GND)

Connect fo the negative Voltage or ground of the
conlrod parel.

Terminal 2 - Marked ® +7 (#12V)

Connect loa positive Vollage of 8,2 -16Vde source
{usually from the alam oonfirol unit)

Yemninals 3 & 4 - Marked “ TAMP =

If a Tamper function is required connect these
teminals to a 24 -howr normally dosed proleclive zone
in the control il If (he front cover of the deteclor is
opened, an immediale alarm signal will be sentlo the
nontral unil '

Termlnals 5 & 8 - Marked " EOL ™~ End of line option.

'.[Zarrnmalsﬁ & 7 - Marked “RELAY "
These are the oulput telay contacts of the detettor.
Connedt loa mrmally closed zane in the control panet

]’ESTING THE DETEC‘I’OR [E

Wait for one minule warm up time after applying
12 Vide powes. Conduct lesting with the prolecled area
cleared of all people.

Walk test

1. Remove fronl cover.
SelLED to ON position.

2. Reassembie the fronl cover.

3, Slart walking slovdy across he deteclion zene.

4. Observe ihal lhe red LED lighls whenever molion is
delecled.

5, Allow 5 sec. between eadh test lor the delector lo
stabilize.

6. Afier the walk leslis completed, you can set the LED
{o OFF position.

NOTE:

Walk fests should be conducted, alleast once a year,

to corfirm proper operation and coverage of the

Tabie 1

H ] 1 2 E-] 4 3 [] T a 0

_mm:unnnnqr:rm
ERERN 1) s [ pon| 240 T} oS

qus&ummmmqn?nsﬂl

?( Y are corresponds (m) of pattern poinls when H=30m

Fig.5




swan 1000

PASSIVE INFRADED & MICROWAVE D

' INSTALLATION INSTRUCTIONS §

SETTING UP THE DETECTOR RANGE ADJUSTMENT - - & © . ..
LED INDICATION OF ALARM SIGNAL o
“MW" POTENTIOMETER- adjustmonis
acoording lo prolecled area range- see fig.5,
The polentiomeler al mid-scale is equivalenlio a
dslanca of 15m, at min-scale - 7m,

Rolate the potenlfometer cockwise to increase range,

Switch 1of dipswitch DIP-5 use for seting - LED
Enable / Disable

Position Up —ON - LED ENABLE

The RED LED vall activale when ihe deteclor

is In alaim condition, counler-dockwise fo decrease range.

Fesition Down — OFF - LED DISABLE

The LEDS are disabled. il change ding to Instalfation
Note: the stle of Lhe swioh *LED" does not afiectihe focation and room size.
operabon of the relay. . “PIR" POTENTIOMETER- atjustmeni
When an intrusion is delecled, the LED wil aclivate according fo prolecled area range.

and the alarm relay will swilch into alarm condition for 2
set,

LED INDICATORS;

YELLOW LED - MW delection's
GREEN LED - PiRdelection's
REOD LED - Alam

Use he Polentiomeler maiked ‘PIR" to adjus! Lhe
delection sensitivity bebween 15% and 100%,
according to wakk test In the protecled area.

(Faclory selling is 57%)

Rolale the potentiopneler clockwise o increase range,
counler-clockwisa to decrease range.

Y |7 After adjusting the senshivity perform a walk test
fo verify optimum correct senshivity in the
profecled area.

PIR SENTIVITY ADSUSTHENT

Switch 2 of dipswitch DIPS use for seliing he PULSE
caunt funclion in eeder to provide PIR sensifivily contro
according lo the envionment.
Pusition Down — OFF — High sensitivily
For stable environmients.
Pasition Up — ON — Low sensilivity
Fer harsh environmenls.,
MW SENSITIVITY ADJUSTHENT . - - L O

Switch 3 of dipswitch DIPS use for selting the MW
function in order’lo provide MYV sensitivity control
according lo the environment.

Posilion Down ~ OFF — High sensitivity

For nemal operation -~ imrmediale deledion.
Posillon Up — ON -~ Low sensitivity

For harsh environments.

PET IMMUNITY SETTING

SN e s

Switch 4 of dpswitch DIPS vse for setling the PET
immune hinction - Uplo 15Kg or 25Kg, dependingon
lhe pel werght
Position Up - OMN
Immunity to an animal up to 15 kg
Position Dewn - OFF
Immunity to an animalup lo 25 kg
ALARM MODE SETTING . :
-Switch 5 of dipswitch BIP5 use for sefting the mode of
the detector.
Position Down-"AND" - The alarm signal oceurred only
when both sensor signals (PIR & MW) are present al
the same time,

g
Ceiling bracket base Wall bracket base

TECHNICAL SPECIFICATION

Deleclion Method Quad ekment PIR &
microwave pulse Doppler
Power Inpul a2 o 16 Vdc
Current Draw Aclive: 255 mA
Standby. 16.5 mA
Temperalure
Compensalion YES
Alarm Period 2+/4 1 sec
Alarm Output N.C 28Vdc 0.1 A vath
10 Ol saries prolection
resisiors
Tamper Switch NC 28Vde 0. 1A with
10 Ohm sares proltection
resislor - open when
cover Is removed
Warm Up Penod 1min
LED Indicator Yellow LED is blnking _
¥ during wann up period
and self lesting
Red LED: ON dusing
afanm
Green LED: PIR CHANNEL
Yetlow LED; MW CHANNEL
Dimensions 123mm x 62mm x 38mm
Weight 120gr

¢ e

Th‘-hnuwnqunmmawmmw&www.ammmwnmmhmmu
mmmhﬁm-huauwmdhmmwﬂm&mmaWWmdmmumm
tnardatory) elauiory, conk achud in o o clharsdss
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