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Motion sensor and alerting system via pager
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ABSTRACT

This thesis presents the design and implementation of the motion sensor and alerting

system via pager . The project can be alert via pager system and record video signal from

camera .It can be connected to four sensors which consist of one PIR channel and three switch

channel.It used microcontroler MCS- 51 to control all systems in this project. This prototype can-

be used for security systems and another to develop for more quality.
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2.5) Voltage Inputs (Vceea, Veed)
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BUSY: MOV R4 #5 dsunsuges BUSY
BUSY: SETB P0.6
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ACALL NUM 5
ACALL DELAY 1S
ACALL DIN
ACALL NUM 6
ACALL DELAY 1S
ACALL DIN
ACALL NUM 7
ACALL DELAY 1S
ACALL DIN
ACALL NUM 8
ACALL DELAY 1S
ACALL DIN
ACALL NUM 9
ACALL DELAY 1S
ACALL DIN
ACALL NUM A
ACALL DELAY 1S
ACALL DIN
ACALL NUM B
ACALL DELAY 1S
AJMP MAIN

NUM_ 0: SETB P0.0
CLR P0.1
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RET
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NUM _1:

NUM_2:

NUM_3:

NUM _4:

NUM_5:

CLR
CLR
CLR
CLR
RET
SETB
CLR
CLR
CLR
RET
CLR
SETB
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RET
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CLR
SETB
CLR
RET
SETB
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SETB
CLR
RET
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NUM._6:

NUM_7:

NUM _8:

NUM 9:

NUM_A:

CLR
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NUM B: CLR P0.0
SETB P0.1
SETB P0.2
SETB P0.3
RET

DIN: SETB P0.4
ACALL DELAY 500MS
CLR P04
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DELAY 1S1:
DEL 1
DEL 2:

DEL 3:

MOV
MOV
MOV
NOP
NOP
DINZ
DINZ
DINZ
RET
END

R1,#2
R2,#500

R3.#0E6

R3,DEL 3
R1,DEL 2

R1,DEL 1
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; SENSER.ASM EDIT BY MR. Watcharakorn Yamkaw

ORG 0000H

AJMP MAIN

ORG 0003H

AJMP DATA IN
MAIN: MOV  P0,#00H

MOV Pl #0FFH
LOOP: JB  07H,DATA_OUT

AJMP LOOP
DATA OUT: MOV  P0,#10101010B

AJMP MAIN
INITIAL: MOV  IE,#10000001B
DATA IN: PUSH ACC

PUSH PSW

CLR T EA

CLR 0O7H

MOV  API1

ANL  A#00000011B

MOV  30H,A

SETB O07H

SETB EA

POP PSW

POP ACC

RETI
DELAY KEY: MOV  R7#010
DELAY KEY1: MOV  R6,#0E6H
DELAY KEY2: NOP

NOP

DINZ R6,DELAY KEY2

DINZ R7,DELAY KEYI




RET
DELAY 500MS: MOV  R2.#500
DELAY 500MS1: MOV  R3.#0E6H
DELAY 500MS2: NOP

NOP

DINZ R3,DELAY 500MS2
DINZ R2DELAY 500MSl1
RET

END

s n.2 11514031 SENSER.ASM

:020000000105F8
:10000300014F7580FF7590FF75A88130900E119593
:1000130030911911953092241195010EC280C2813D
:100023001195116C11741182117B010ED280C28162
:100033001195116C11741182117B010EC280D28152
:100043001195116C11741182117B010ECOEOCODOA7
:10005300C2AFD280D281C28211A0D2821174118226
:10006300117BD2AFDODODOE032C28211A0D28201B4
:100073000ED29311A0C29322D29411A0C294227DD6
:10008300787C027AF47BE60000DBFCDAF8DCF4DDS52
:10009300F0227FOA7EE60000DEFCDFF8227AF47BA2
:0800A300E60000DBFCDAF822A4

:00000001FF

sUN a3 1151055 SENSER.HEX
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: CONTROL.ASM EDIT BY MR. Watcharakorn Yamkaw

SENDBUF EQU  30H

ORG 0000H
AIJMP INI
ORG 0003H
AJMP DATAIN
INI: MOV P0O,#00H
MOV P1,#0FFH
MOV P2,#0FDH
MAIN: MOV [E,#10000001B
INB P1.2,GSW1
ACALL DELAY KEY
INB P1.3,GSW2
ACALL DELAY KEY
JNB P1.4,GSW3
ACALL DELAY KEY
JNB P1.5,GSW4
ACALL DELAY KEY
INB P1.6,GSW5
ACALL DELAY KEY
JNB P1.7,GSW6
ACALL DELAY KEY
SIMP MAIN

L sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skok sk sk sk sk skoskosk skokosk sk sk skoskosk sk sk sk sk sk sk sk sk skoskoskoskosk sk sk sk skoskok skostok skokok skokoskoskok skokokoskokok
El

DATAIN: PUSH PSW
PUSH ACC
CLR EA
MOV APl
ANL AHO3H

MOV 30H,A
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ACALL ONHOOK

JNB P1.2,GNUM142

ACALL DELAY KEY

INB P1.3,GNUM152

ACALL DELAY KEY

JNB P1.4,GNUMI162

ACALL DELAY KEY

INB P1.5,GNUMI1144

ACALL DELAY KEY

INB P1.6,GNUMI1188

ACALL DELAY KEY

JNB P1.7,GNUMI1500

ACALL DELAY KEY
WAIT: ACALL DELAY 7S

JB P0.7,WAIT
ISD14: MOV A,SENDBUF

CINE A#00,IC1

CINE A#01,1C2

CINE A#02,IC3

CINE A#03,IC4
WAITI1: ACALL DELAY 7S

JB P2.7,WAITI

ACALL OFFHOOK

SETB EA

POP ACC

POP PSW

RETI

)

GNUM142: LIMP NUM142

GNUM152: LIMP NUM152
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GNUM162: LIMP NUM162

GNUM1144: LIMP NUM1144
GNUMI1188: LIMP NUM1188
GNUM1500: LIMP NUM1500

L 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk sk stk sk sk sk sk sk sk sk skosk skosk sk sk sk sk sk sk sk sk skok stk stk sk sk sk stk skosk ok kskokok
9

GSW1: LIMP SW1
GSW2: LIMP SW2
GSW3: LIMP SW3
GSW4: LIMP Sw4
GSW5: LIMP SW5
GSWé6: LIMP SW6

s s sk sk sk sk sk sk sk sk sk sk skok sk sk sk sk sk sk sk sk sk sk skosk sk stk sk sk sk sk st sk sk sk sk sk sk sk skskoskokosk stk sk skoskok sk sk skostststokok skestoskokok sk ok okoskokoskok
5

ONHOOK: SETB P0.5
ACALL DELAY 500MS
CLR P0O.5
RET

OFFHOOK: SETB P0.6

ACALL DELAY 500MS
CLR P06
RET
;****************************************************************************
IC1: CLR P26
ACALL DELAY 16S
CLR P25
ACALL DELAY 7S
AIMP  WAITI
1C2: CLR P26
ACALL DELAY 16S

CLR P24
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ACALL DELAY 7S
AIMP WAIT!
1C3: CLR P2.6
ACALL DELAY 16S
CLR P2.3
ACALL DELAY 7S
AIMP WAITI
IC4: CLR P2.6
ACALL DELAY 16S
CLR P2.2
ACALL DELAY 7S
AIMP WAITI
;*****************************************************************************
NUM142: ACALL NUM _1
ACALL DIN
ACALL DELAY 500MS
ACALL NUM 4
ACALL DIN
ACALL DELAY 500MS
ACALL NUM 2
ACALL DIN
ACALL DELAY_500MS
AIMP WAIT
NUM152: ACALL NUM_1
ACALL DIN
ACALL DELAY 500MS
ACALL NUM 5
ACALL DIN

ACALL DELAY 500MS
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NUMI162:

NUM1144:

ACALL NUM 2
ACALL DIN

ACALL DELAY 500MS
AIMP WAIT

ACALL NUM 1

ACALL DIN

ACALL DELAY 500MS
ACALL NUM 6
ACALL DIN

ACALL DELAY 500MS
ACALL NUM 2
ACALL DIN

ACALL DELAY 500MS
AIMP WAIT

ACALL NUM 1

ACALL DIN

ACALL DELAY 500MS
ACALL NUM 1
ACALL DIN

ACALL DELAY_500MS
ACALL NUM 4
ACALL DIN

ACALL DELAY 500MS
ACALL NUM 4
ACALL DIN

ACALL DELAY 500MS

AJMP  WAIT




93

NUM1188:  ACALL NUM 1
ACALL DIN
ACALL DELAY_500MS
ACALL NUM 1
ACALL DIN
ACALL DELAY 500MS
ACALL NUM 8
ACALL DIN
ACALL DELAY 500MS
ACALL NUM 8
ACALL DIN
ACALL DELAY_500MS
AIMP WAIT
NUMI1500:  ACALL NUM_1
ACALL DIN
ACALL DELAY 500MS
ACALL NUM 5
ACALL DIN
ACALL DELAY_500MS
ACALL NUM 0
ACALL DIN
ACALL DELAY 500MS
ACALL NUM 0
ACALL DIN
ACALL DELAY 500MS
AIMP WAIT

)

NUM_0: SETB P0.0
CLR PO.1
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NUM_1:

NUM_2:

NUM_3:

NUM 4:

NUM 5:

SETB
SETB

RET

CLR
CLR
CLR
CLR
RET
SETB
CLR
CLR
CLR

RET

CLR
SETB
CLR
CLR
RET

CLR
CLR
SETB
CLR

RET

SETB
CLR
SETB

P0.2

P0.3

P0.0
P0.1
P0.2

P0.3

P0.0
P0.1
P0.2

P0.3

P0.0
P0.1
P0.2

P0.3

P0.0
P0.1
P0.2

P0.3

P0.0
P0.1

P0.2
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NUM_6:

NUM_7:

NUM_8:

NUM 9:

NUM_A:

CLR
RET

CLR
SETB
SETB
CLR

RET

CLR
CLR
CLR
SETB

RET

SETB
CLR
CLR
SETB

RET

CLR
SETB
CLR
SETB

RET

CLR
CLR

SETB

P0.3

P0.0
P0.1
P0.2

P0.3

P0.0
P0.1
P0.2

P0.3

P0.0
P0.1
P0.2

P0.3

P0.0
P0.1
P0.2
P0.3

P0.0
PO0.1

P0.2
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SETB P0.3
RET

NUM B: CLR P0.0
SETB P0.1
SETB P0.2
SETB P0.3
RET

DIN: SETB P0.4
ACALL DELAY 500MS
CLR P0.4
RET

. sk sk sk sk sk sk sk sk sk sk ok sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk skok sk skesk sk sk sk sk sk sk sk stk sk sk sk sk sk sk skosk sk sk skosk sk sk sk sk sk sk stk skl ok skok skokok skokok skokok
5

SWI: JNB P1.3,ERROR
ACALL DELAY KEY
JNB P1.4, ERROR
ACALL DELAY KEY
JNB P1.5.ERROR
ACALL DELAY KEY
JNB P1.6,ERROR
ACALL DELAY KEY
JNB P1.7,ERROR
AJMP MAIN

sk sk sk sk sk sk sk sk sk ok ok ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skt sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skt st skosk sk skosk skosk sk sk sk sk sk sk sk skok sk skokokoy
)

SW2: INB P1.2. ERROR
ACALL DELAY_KEY
JNB P1.4 ERROR

ACALL DELAY KEY




97

INB P1.5,ERROR
ACALL DELAY KEY
JNB P1.6,ERROR
ACALL DELAY KEY
JNB P1.7.ERROR
AIJMP MAIN

3k sk ok s sk sk sk sk sk sk sk sk sk sk sk sk sk sk skok sk skosk sk skesk sk stk sk skoksksk sk sk sk sk sk ok sk sk sk sk sk sk sk sk skosk sk sk sk sk sk sk skosk kst sk skosk sk sk sk sk skok sk sk sk skokoskok ok
’

SW3: JNB P1.3,ERROR
ACALL DELAY KEY
JNB P1.2,ERROR
ACALL DELAY KEY
INB P1.5.ERROR
ACALL DELAY KEY
JNB P1.6, ERROR
ACALL DELAY KEY
INB P1.7,ERROR
AIMP MAIN

sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk ok sk sk sk sk skokosk skskosk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk sk stk sk sk sk stk stk skoskok skoskok skok sk skokokokok

9

ERROR: SETB P2.1

SIMP $

s sk sk sk sk sk sk sk sk sk sk sk skosk sk sk sk sk sk sk st sk sk st sk ok sk skok sk sk sk sk sk sk st sk sk sk sk sk sk st sk sk sk sk sk sk sk sk sk stk sk sk kol sk kst stskok sk skosk ook sk skokokoK
9

SW4: JNB P1.3.ERROR
ACALL DELAY KEY
JNB P1.4 ERROR
ACALL DELAY KEY
JNB P1.2. ERROR
ACALL DELAY KEY
JNB P1.6, ERROR
ACALL DELAY _KEY

INB P1.7,ERROR
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AJMP MAIN

sk sk sk sk stk sk sk ok sk sk sk sk sk sk sk ok sk sk sk sk skosk sk sk sk stk sk skosksk sk sk sk sk sk sk sk stk sk sk sk sk sk sk sk stk sk stk sk stk sk skosk skosk sk sk stk skl sk sk skok sk koo
5

SW5: INB P1.3,ERROR
ACALL DELAY KEY
INB P1.4,ERROR
ACALL DELAY KEY
INB P1.5,ERROR
ACALL DELAY KEY
JNB P1.2,ERROR
ACALL DELAY KEY
INB P1.7,ERROR
AIMP MAIN

st sk ok sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk ok st sk sk sk sk sk sk skt stk sk sk sk sk sk sk sk sk skoskoskokok kol stk ok sk skok sk sk sk sk sk skokolokokoskokotok ok skokokokok 3ol
)

SWé: INB P1.2,ERROR
ACALL DELAY KEY
JNB P1.3,ERROR

ACALL DE
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ISDT 400 Serie.s

Single-Chip Voice Record/Playback Devices
16- and 20-Second Durations

FEATURES

° Easy-to'use single-chip voice Record/ * Fu[ly addressable to handle muiltiple
Playback solution messages
¢ ngh-qualtty, natural voice/audio ® 100-year message retention (typical)

reproduction * 100K record cycles (typical)

*  Push-button interface 5 On-chip A o — |
= Playback can be edge- or level-

*  No programmer or development s stem
activated preg & Y

needed

£ Smgle-chip durations of 16 and 20
- Single +5 volt power supply

seconds
*  Available in die form, DIP, and SOIC

+  Automatic power-down mode
packaging

- Enters standby mode immediately
following a Record or Playback * Industrial temperature (—40°C to +85°C)
cycle versions available
= S‘andby current 0.5 |JA (typical)
+  Zero-power message storage
- Eiiminates bAtery backup circuits

ISD1400 SERIES SUMMARY

Part Minimum Duration Input Sample Rate Typical Filter
Number (Seconds) (KHz) Pass Band (KHz)
ISD1416 16 8.0 3.3
1SD1420 20 6.4 256

ISD 2-59



I1SD1400 Series

115

Product Data Sheets

GENERAL DESCRIPTION

Information Storage Devices' ISD1400 ChipCorder®
Series provides high-quality, single-chip record/
playback solutions to short-duration messaging
applications. The CMOS devices include an on-
chip oscillator, microphone preamplifier, auto-
matic gain control, antialiasing filter, smoothing
filter, and speaker amplifier. A minimum record/
playback subsystem can be configured with a
microphone, a speaker, several passives, two

push-buttons, and a power source.

Recordings are stored in on-chip nonvolatile
memory cells, providing zero-power message
storage. [his unique, single-chip solution is made
possible through ISD's patented multilevel stor-
age technology. Voice and audio signals are
stored directly into memory in their natural form,

providing high-quality, solid-state voice reproduction.

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 options. The
speech samples are stored directly into on-chip
nonvolatile memory without the digitization and
compression associated with other solutions.
Direct analog storage provides a very true, 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

seconds.

EEPROM Storage

One of the benefits of ISD's ChipCorder technology
is the use of on-chip nonvolatile memory, providing
zero-power message storage. The message is
retained for up to 100 years typically without
power. In addition, the device can be re-recorded

typically over 100,000 times.

ISD1400 SERIES BLOCK DIAGRAM

Nonwlafle

Mufleve Storage

Amdy

* Vooa Vesn Vaeo Yoco a0 A1 2 A3 M4 AS 85 A7

2-60
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ISD1 400 S(H es

ISD1400 SERIES PINOUTS

w1 e -
Al & O 7 rzo
= ¥ [ ] NoLK
AT 4 ) 5 FEOLED
A4 5 —] 24 FLOVE
PN Y e — 55 FLavL
we g 1501400 s e
Mo & 21 sracer
o5 9 ) 20 AHAIN
a7 10 o 13 A
Ho T 1 raorzr
WD 12 17 ka0
Wi 17 ] 16 e
e 14 ] 15 o
DIPZOIC

NOTE: NC means Must Not Connect

Basic Operation

The ISD1400 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 PLAYL
(Ievel-activated piayback)‘ The ISD1400 parts are
configured for simplicity of design in a single-mes-
sage application. Using the address lines will
allow multiple message applications. Device

operation is explained on page 2-75.

Automatic Power-Down Mode

At the end of a Playback or Record cycle, the
ISD1400 Series devices automatically return to a
low-power standby mode, consuming typically
0.5 }JA. During a Playback cycle, the device pow-
ers down automatically at the end of the message.
During a Record cycle, the device powers down

immediately after REC is released HIGH.

Addressing (optional)

In addition to providing simple message playback,
the ISD1400 Series provides a full addressing
capability.

The ISD1400 Series storage array has 160 distunct

addressable segments, providing the following
resolutions. See Chapter 5, Applicalion Information

;'or ISD1400 address tables.

Part Number Minimum Duration
(Seconds)
ISD1416 100 ms
1ISD1420 125 me

PIN DESCRIPTION

NOTE

The REC signal is debounced for 50 ms on
the rising edge to prevent a false retriggering

from a push-button switch.

Voltage Inputs (Y cca +Vcep)

Analog and digital circuits internal to the ISD1400
Series use separate power buses to minimize
noise on the chip. These power buses are brought
out to separate pins on the package and should
be tied together as close to the supply as possible.
Itis important that the power supply be decoupled

as close as possible to the package.

Ground |nputs (V SSA V SSD)

Sirmular to V and V , the analog and digital
CCA CCD g

circuits internal to the ISD1400 Series use separate

ground buses to minimize noise. These pins should

be tied together as close as possible to the device.

Record (Rﬁ)

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

Recording. REC takes precedence over either
Playback (PLAYE or PLAYL) signal. Ir REC is
pulled LOW during a Playback cycle, the PIay»

back immediately ceases and Recording begins.

ISD
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A Record cycle is completed when REC is pulled

HIGH or the memory space is filled.

An end-of-message marker (EOM) is internally
recorded, enabling a subsequent Playback cycle

o terminate appropriately. The device automati-

cally powers down to standby mode when REC

goes HIGH,

Piayback, Edge-Activated (PLA YE)

When a LOW-going transition is detected on this
input signal, a Playback cycle begins. Playback
(EONM) is

encountered or the end of the memory space is

continues until an end-of-message
reached. Upon completion of the Playback cycle,
the device automatically powers dowr into
standby mode. Taking PLAYE HIGH during a
P!ayback cycle will not terminate the current

cycle.

Playback, Level-Activated (PLA YL)

When this input signal transitions from HIGH to
LOW, a Playback cycle is initiated. Playback con-
tinues until PLAYLis pulled HlGH, an EOM marker
is detected, or the end of the memory space is
reached. The device automatically powers down
to standby mode upon completion of the Playback

cycle.

NOTE
In Playback, if either PLAYE or PLAYL is
held LOW during EOM or OVERFLOW, the
device will still enter standby and the
internal oscillator and timing generator will
stop. However, the rising edge of PLAYE
and PLAYL are not debounced and any
subsequent falling edge (particularly

switch bounce) present on the input pins

will initiate another Playback.

Record LED Output (RECLED )
The output RECLED is LOW during a Record

cycle. It can be used to drive an LED to provide
feedback that a Record cycle is in progress. In
addition, RECLED 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 preamplifier. An on-chip Automatic Gain
Control (AGC) circuit controls the gain of this
preamplifier from -15 to 24 dB. An external micro-
phone should be AC coupled to this pin via a
series capacitor. The capacitor value, together
with the internal 10 K Ohm resistance on this pin,
determine the cutoff for the
1ISD1400 Series passband. See Chapler 5, Applica-

low-frequency

tion Information for additional information on low-

frequency cutoff calculations.

Microphone Reference (MIC REF)

The MIC REF input is the inverting input to the
microphone preamplifier. This provides a noise-
canceling or common-mode rejection input to the

device when connected differentially to a microphone.

Automatic Gain Control (AGC)

The AGC dynamically adjusts the Qain of the
preamplifier to compensate for the wide range of
microphone input levels. The AGC allows the full
range of sound, from whispers to loud sounds, to
be recorded with minimal distortion. The “attack”
time is determined by the time constant of a 5 KQ
internal resistance and an external capacitor (CB
on the schematic on page 2-75) connected from
the AGC pinto VSSA analog ground. The “release”
time is determined by the time constant of an
external resistor (R5) and an external capacitor
(CG) connected in parallel between the AGC Pin
and VSSA analog ground. Nominal values of
470 KQ anda 4.7 }JF give satisfactory results in

most cases.

Analog Output (ANA OUT)

This pin provides the preamplifier output to the
user. The voltage gain of the preamplifier is deter-

mined by the voltage level at the AGC pin.

2-62
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Analog Input (ANA IN)

The ANA IN pin transfers the input signal to the
chip for recording. For microphone inputs, the
ANA OUT pin should be connected via an external
capacitor to the ANA IN pin. This capacitor value,
together with the 3.0 KQ input impedance of ANA
IN, is selected to give additional cutoff atthe low-
frequency end of the voice passband. If the
desired input is derived from a source other than
a microphone, the signal can be fed, capacitively

coupled, into the ANA IN pin directly.

External Clock Input (XCLK)

The external clock input for the ISD1400 devices
has an internal pull-down device. The I1SD1400 is
configured at the factory with an internal sampling
clock frequency that guarantees its minimum
nominal record/playback time. For instance, an
1ISD1420 operating within specification will be
observed to always have a minimum of 20 sec-
onds of recording time. The sampling frequency is
then maintained to a variation of +2.25% over the
commercial temperature and operating voltage
ranges, while still maintaining the minimum spci-
fied recording duration. This will result in some
devices having a few percent more than nominal

recording time.

The internal clock has a =5% tolerance over the
industrial temperature and voltage range. A regu-
lated power supply is recommended for industrial
temperature parts. If greater precision isrequired,
the device can be clocked through the XCLK pin

as follows:

Part 2
fumber Sample Rate | Required Clock
ISD1416 8.0 KHz 1024 KHz
1SD1420 6.4 KHz 819.2 KHz

These recommended clock rates should not be
varied because the antialiasing and smoothing filters
are fixed, and aliasing problems can occur if the
sample rate differs from the one recommended.
The duty cycle on the input clock is not critical, as
the clock is immediately divided by two internally.
IF THE XCLK IS NOT USED, THIS INPUT SHOULD BE
CONNECTED TO GROUND.

Speaker Outputs (SP+, SP-)

The SP+ and SP- pins provide direct drive for

loudspeakers with impedances as low as
16 ohms. A single output may be used, but, for
direct-drive loudspeakers, the two opposite-polarity
outputs provide an improvement in output power
of up to four times over a single-ended connec-
tion. Furthermore, when SP+ and SP- are used, a
speaker-coupling capacitor is not required. A sin-
gle-ended connection will require an AC~coupI1ng
capacitor between the Si2 pin and the speaker.
The speaker outputs are in a high-impedance
state during a record cycle, and held at VSSA during

POWCI’ DOWI"I.

Address Inputs (A0-AT7)

The Address lnpuls have two functions, depending
upon the level of the two Most Significar\( Bits

(MSB) of the address.

If cither of the two MSBs is LOW, the inputs are ALL
interpreted as address bits and are used as the
start address for the current Record or F‘Iayback
cycle. The address pins are inputs only and do not
output internal address information as the opera-

tion progresses. Address inputs are latched by

the falling edge of PLAYE, PLAYL, or REC.

OPERATIONAL MODES

The ISD1400 Series is designed with several built-
in operational modes provided to allow maximum
functionality with a minimum of additional compo-
nents, described in detail below. The operational
modes use the address pins on the 1ISD1400
but the valid

devices, are mapped outside

address range. When the two Most Significant Bits

ISD
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lMSBs) are HIGH (A6 and A7), the remaining
address signals are interpreted as mode bits and
not as address bits. Therefore, operational modes
and direct addressing are NOT compatible and

cannot be used simultaneously.

There are two important considerations for using
operational modes. First, an operations begin ini-
tially at address 0, which is the beginning of the
ISD1400 address space. Later operations can
begin at other address locations, depending on
the operational mode(s) chosen. In addition, the
address pointer is reset to 0 when the device is
changed from Record to P|ayback but not from
Playback to Record when A4 is HIGH in Opera-

tional Mode.

Second, an Operational Mode is executed when
any of the control inputs, PLAYE, PLAYL, or ﬁ_Ef,
go LOW and the two MSBs are HIGH. This Opera-
tional Mode remains in effect until the next LOW-
going control input signal, at which point the current

address/mode levels are sampled and executed.

NOTE

The two MSBs are on pins 9 and 10 for
each ISD1400 Series device.

OPERATIONAL MODES DESCRIPTION

The Oporalional 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 allows the user to skip through
messages, without knowing the actual physical
addresses of each message. Each control input
LOW pulse causes the internal address pointer to
skip to the next message. This mode should be
used for P|ayback only, and is typically used with
the A4 Operalional Mode.

A1 — Delete EOM Markers

The A1l Operalional Mode allows sequentially
recorded messages to be combined into a single
message with only one EOM marker set at the end
of the final message. When this operational mode
is configured, messages recorded sequentially

are played back as one continuous message.

OPERATIONAL MODES TABLE

Adc:lr-'elés}-i()lrtl. Function Typical Use Co‘r::):)r;:lir)le*

A0 Message cueing Fast-forward through messages A4

Al Delete EOM markers Position EOM marker at the end of the last A3, A4
message

A2 Unused

A3 Looping Continuous playback from Address 0 A1l

A4 Consecutive addressing Record/Play multiple consecutive A0, A1
messages

A5 Unused

NOTE: An asterisk (') indicates additional operational modes which can be used simultaneously with the given mode.

2-64
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A2 — Unused

A3 — Message Looping

The A3 Oporalional Mode allows for the auto-
matic, continuously repeated playback of the
message located at the beginning of the address

space.

A message can completely fill the ISD1400 device
and will loop from beginning to end. Pulsing
PLAYE will start the Playback and pulsing PLAYL
will end the Playback.

A4 — Consecutive Addressing

During normal operations, the address pointer will
reset when a message is played through to an
EOM marker. The A4 Op(:rimonul Mocdie inhibits
the address pomnter reset, allowing messages to
be recorded or played back consecutively. When
the device is in a static state; i.c., not recording or
playing back, momentarily taking this pin LOW win

reset the address counter to zero.

A5 — Unused

ISD
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TIMING DIAGRAMS

Record

NOTES: 1. REC must be HIGH for the entire duration of a Playback cycle.
2. RECLED runctions as an EOM during Playback.
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1SD1400 Series

ABSOLUTE MAXIMUM RATINGS

(PACKAGED PARTS)

Condition

Value

OPERATING CONDITIONS

(PACKAGED PARTYS)

Condition

Value

Junction temperature

150° C

Slorage temperature range

-65°C to +150° C

Voltage applied to any pin

(Vss -0.3V) to
(Ve + 0.3V)

Vol(age applied to any pin

(Vg -1.0V) to

Commercial operating

()

temperature range

0°Cto +70°C

Industrial operating

(1)

temperature

-40° Cto +85° C

Supply voltage (VCC)(Z)

+45V o +5.5V

(Input current imited to 220 mA) | (V. 1.0V
( ccr ) Ground voltage (VSS)(B) oV
Lead temperature (soldering = 300°C
10 seconds) NOTES: 1. Casetemperauwire.
2. Vee = Veea = Veeo
Vee - Vss -0.3Vwo+70V 3. Vss = Vssa = Vssp-
NOTE: Stresses above those listed may cause permanent
damage to the device. Exposure to the absolute
maximum ratings may affect device reliability
Functional operation is not implied at these
conditions
DC PARAMETERS (PACKAGED PARTS)
Symbol Parameters Min@ | Typ ™ | Max® | Units Conditions
Vi Input Low Voltage 0.8 \Y
Viy Input High Voltage 2.4 Vv
VoL Output Low Voltage 0.4 Vv loL = 4.0 mA
VOH Ou[put High Voltage 2.4 V IOH =-1.6mA
lcc Ve Current (Operating) 15 30 mA Vee = 5.5V (3, Rext =
lsg Ve Current (Standby) 0.9 10 HA (3) (4)
[ Input Leakage Current *1 pA
IILPD Input Current HIGH w/Pun 130 UA Force VCC (5)
DOWn
Rext Output Load Impedance 16 Q Speaker Load
Rmic Preamp In Input Resistance 4 9 17 KQ Pins 17,18
ISD
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DC PARAMETERS (PACKAGED PARTS) — CONTINUED

Symbol Parameters Min@ | Typ M | Max{® | Units Conditions
R,\N,\ IN ANA IN Inpul Resistance 2.5 3 5 KQ
ApRre- Preamp Gain 1 20 23 26 aB AGC = 0.0V
ApRe2 Preamp Gain 2 -45 -15 aB AGC =25V
A/\RP ANA IN to SP+/- Gain 20 22 25 dB
R/\GC AGC Ou(put Resistance 25 5 9.5 KQ
iPR[H Preamp Out Source -2 mA @ VOUT =10V
lPRE. Preamp In Sink 0.5 mA @ VOUT =20V
NOTES 1. Typicalvalues @ Ty = 25°C and 5.0V
2. Al Min/Max imits are guaranteed by ISD via electrical testing or characterization
Not all specifications are 100% tested.
3. Veea ana Vegp connected together.
4. REC, PLAYL. and PLAYE must be atVecp
5. XCLK pin
AC PARAMETERS (PACKAGED PARTS)
Symbol Characteristic Min(2) TypU) Max@ | Units Conditions
Fg Sampling Frequency — ISD1416 8 KHz €]
— 1SD1420 6.4 KHz | ©
Fer Filter Pass Band — I1SD1416 3.3 KHz 3 aB Roi-Off Point (3)(6)
R4 2.5 KHz | 3 4B Roit-Orr Point 3©)
TReC Record Duration — ISD1416 16 sec
— ISD1420 20 sec
TpLaY Playback Duration — I1SD1416 16 sec )
—1SD1420 | 20 sec | ©®
TLeD1 RECLED ON Delay 5 msec
TLep2 RECLED OFF Delay — 1SD1416 30 38.9 95 msec
— I1SD1420 40 48.6 110 msec
TSET Address Setup Time 300 nsec
THOLD Address Holid Time 0 nsec
TrPUD Rec. Power-Up Delay — ISD1416 26 msec
— 1SD1420 32 msec
TrPOD Rec. Power- — 1SD1416 26 msec
Down Delay — 1SD1420 32 msec

2-68
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AC PARAMETERS (PACKAGED PARTS) — CONTINUED

Symbol ‘Chamcmﬂsﬂc Min@ | Typ M | Max®@ | Units Conditions

TepuD Piay Power-Up Delay  — 1SD1416 26 msec

— 1SD1420 32 msec
Toens Piay Power-Down Delay  — 1SD1416 6.5 EEs

— ISD1420 8.1 msec
Teom EOM Puise Width — I1SD1416 12.5 msec

— ISD1420 15.625 msec
THD Total Harmonic Distortion 1 3 % @ 1 KHz
Pout Speaker Output Power 12.2 mW | Reyy = 16 Q
Your Vortage AgsfeafBpeakerRiag 1.25 25 | Vp-p |Rexr=600Q
Ving MIC Input Voltage t 20 mV | Peak-to-Peak (¥
Vin2 ANA IN Input Voltage 50 mV Peak-to-Peak
NOTES Typical values @ Ty = 25° C and 5.0V.

All Min/Max limits are guaranteed by ISD via electrical testing or characterization.

Not all specifications are 100% tested.
Low-freauency cutoff depends upon value of external capacitors (see Pin Descriptions)
With 5.1 KQ series resistor at ANA IN.

Sampllng frequency and Playback duration will vary as much as +2.25% over the commercial temperature

and voltage ranges. It may vary as much as +5% over the industrial temperature and voltage ranges. Al devices

will meet the maximum sampling frequency and minimum Playback duration parameters. For greater stability, an

external clock can be utilized (see Pin Descriplions).

Filter specification applies to the antialiasing filter and to the smoothing filter.

ISD
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TYPICAL PARAMETER VARIATION WITH VOLTAGE AND TEMPERATURE
(PACKAGED PARTS)

RECORD MODE OPERATING CURRENT (I

14T
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I1SD1400 Series

ABSOLUTE MAXIMUM RATINGS (DIE)

Condition Value

OPERATING CONDITIONS (DIE)

Condition

Value

Junction temperature

150° C

S‘orage temperature range

-65°C 0o +150° C

Vo\mgc apphed to any pad

(VSS -0.3 V) to

Commercial operating

temperature range

0° Cto +50° C

Supply voltage (VCC)“)

+4.5V o +6.5V

(VCC + 03 V) Ground voltage (VSS)(z) ov
Voltage applied to any pad (Vsg-1.0V) to
(Input current imited to + 20 mA) (VCC 1 0 V) NOTES: 1. VCC M~ Vi
2 Vee - b\
Vee - Ves 03Vto+7.0V 2. Vss =Vssa =Vssp
NOTE: Stresses above those listed may cause permanent
damage to the device. Expcsure to the absolute
maximum ratings may affect device reliability.
Functional operation is notimplied at these conditions.
DC PARAMETERS (DIE)
Symbol Parameters Min@ | Typ™M | Max® | Units Conditions
ViL input Low Voltage 0.8 \Y
Vin Input High Voltage 2.4 Vv
VOL Output Low Voltage 0.4 Vv IOL =40mA
VOH Output High Voltage 2.4 Vv IOH =-1.6 mA
lce Vee Current (Operating) 15 30 mA Vee =55V (3)' Rext = o
ISB VCC Current (Standby) 0.5 10 HA (3) (4)
I Input Leakage Current +1 HA
liLpo Input Current HIGH w/Punl 130 HA Force Vee (5)
Down
REXT Output Load Impedance 16 Q Speaker Load
Rmic Preamp In Input Resistance 4 9 17 KQ Pins 17,18
ISD
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DC PARAMETERS (DIE) - CONTINUED

Symbol Parameters Min@ | Typ ™M | Max®@ | Units Conditions
Rana v ANA IN Input Resistance 2.5 3 5 KQ
APRE' Proump Gan 1 20 23 26 aB AGC = 0.0V
APR{Q Pr::ump Gain 2 -45 -15 aB AGC =25V
A/\RP ANA IN 10 SP+/- Gain 20 22 25 aB
RI\GC AGC Output Resistance 25 5 9.5 KQ
IpRe:+ Preamp Out Source -2 mA @\Voyr= 1.0V
lPR[. Preamp In Slnk 0.5 mA @ VOUT = 2.0 Vv
NOTES 1. Typicalvaives @ Tp = 25°C ana 5.0V
2. AiMin/Max imuts are guaranteed by ISD via electrical testing or characterization.
Not all specifications are 100% tested.
3. Veea and Veep connected together.
4 REC, PLAYL. and PLAYE must be atVeep
5. XCLK pin

AC PARAMETERS (DIE)

Symbol Characteristic Min@ | Typ (M | Max@ | Units Conditions
FS Sampllng Frequency — ISD1416 8 KHz (5)
—1SD1420 6.4 KHz | ©®
FCF Filter Pass Band — ISD1416 B0 KHz 3 dB Ron-Off Point (3)(6)
e i 20 KHz | 3 4B Roil-Otr Point @©
TREC Record Duration —1SD1416 16 sec
—1SD1420 20 sec
TPLAY P!ayback Duration — I1SD1416 16 sec (5)
—1SD1420 | 20 sec | ®
TLEDW RECLED ON Delay 5 msec v
Tiep2 RECLED OFF Delay — I1SD1416 30 38.9 95 msec
—1SD1420 40 48.6 110 msec
TSET Address Setup Time 300 nsec
THOLD Address Hoid Time 0 nsec
TRPUD Rec. Power-Up Delay — ISD1416 26 msec
— 1SD1420 32 msec
TrroD Rec. Power- — 1SD1416 26 msec
Down Delay — ISD1420 32 msec
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AC PARAMETERS (DIE) - CONTINUED

Symbol Characteristic Min(® Typ M | max® | Units Conditions

TPPUD Play Power-Up Dclﬂy — ISD1416 26 msec

— 1SD1420 32 msec
TPPDD Piay Power-Down Delay — ISD1416 6.5 msec

— 1SD1420 8.1 msec
T[OM EOM Puise Width — I1SD1416 12.5 msec

— 1SD1420 15.625 msec
THD To(al Harmonlc DlS(Or(Ior\ 1 3 % @ 1 KHZ
Pour Speaker Output Power T202 mW Reyxr = 16 Q
VOUT Vol[age Across Speaker Pins 1.25 2.5 Vv PP REXT = 600 Q
Ving MIC Input Vortage 20 mV Peaksic:Peak )
Ving ANA IN Input Voltage 50 mV Peak-to-Peak

NOTES: 1. Typicalvalues @ Tp = 25° C and 5.0V,

2. AnMin/Max limits are guaranteed by ISD via electrical testing or characterization.

Not all specifications are 100% tested.

3. Low-frequency cutoff depends upon value of external capacitors (see Pin Descriptions).

4. Wuih 5.1 KQ series resistor at ANA IN.

5. Sampiling frequency and Playback duration will vary as much as +2.25% over the commercial temperature

and voltage ranges. All devices will meet the maximum sampling frequency and minimum Playback duration

parameters. For greater stability, an external clock can be utilized (see Pin Descrlphonﬁ),

6. Fiter specification applies to the antialiasing filter and to the smoothing filter.

ISD
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TYPICAL PARAMETER VARIATION WITH VOLTAGE AND TEMPERATURE (DIE)
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APPLICATION EXAMPLE

1ISD 1400

EXJETEBE3

o
r
3

PLAYE
REC

e}

FUNCTIONAL DESCRIPTION EXAMPLE

The following example operating sequence demon-
strates the functionality of the ISD1400 Series

devices.

1. Record a message filling the address
space.

Pulling the ﬁ signal LOW initiates a
Record cycle from the beginning of the
message space. If REC is held LOW, the
Recording continues until the message
space has been filled. Once the message
space is filled, Recording ceases. The

device will automatically power down after

REC is pulled HIGH.

2. Edge-activated playback.
Pulling the PLAYE signal LOW initiates a

Playback cycle from the beginning of the
message space or at a selected location.
The rising edge of PLAYE has no effect on

operation. If a Recording has filled the mes-

sage space, the entire message is played.
When the device reaches the EOM marker,
it automatically powers down. A subse-
quent falling edge on PLAYE initiates a new

Play cycle from the start address.

Level-activated playback.

Pulling the PLAYL signal LOW initiates a
Playback cycle from the beginning of the
message space or a selected location. If
Recording has filled the méssage space,
the entire message is played. When the
device reaches the EOM marker, it auto-
matically powers down. A subsequent
falling edge on PLAYL initiates a new Play

cycle from the starting address.

Level-activated playback (truncated).

|fmis pulled HIGH any time during the
Playback cycle, the device stops playing
and enters the power-down mode. A sub-
sequent falling edge on PLAYL initiates a

new Play cycle from the start address.

ISD

2-75



1SD1400 Series

131

Proauct Data Sheots

8.

Record (interrupting playback).

The ﬁEE signal .lakes precedence over
other operations. Any LOW-going transition
on —R_E_C nitiates a new Rcco‘rd opecration
from the beginning of the start address or
at a selected location, regardless of any

current operation in progress.

Record a message, partially filling the
address space.

A record operation need not fill the entire

message space. Releasing the REC signal
HIGH before filling the message space
causes the recording to stop and an EOM
to be placed. The device poweré down

automatically.

Play back a message, partially filling the
address space.

Puliing the PLAYE or PLAYL signal LOW ini-
tiates a Playback cycle which is then
completed when the EOM marker is
encountered. Playback ceases and the

device powers down.

RECLED operation.

The RECLEDoulput pin provides an active-
LOW signal which can be used to drive an
LED as a “record-in—progress" indicator. It
returns to a HIGH state when theﬁ_E—C pin is
released HIGH or when the recording is
completed due to the message space
being filled. This pin also pulses LOW to
indicate an EOM at the end of a message

being played.

APPLICATIONS NOTE

Some users may experience an unexpected
recording taking place when their circuit is powered
up, or the batteries are changed and VCC rises
faster than ﬁE—E This undesired recording prevents
playback of the previously recorded message. A
spurious Ena Or Mcssage (EOM) marker appears
at the very beginning of the memory, preventing
access to the original message, and nothing is

played.

To prevent this occurrence, place a capacitor

(approx. 0.001 HF) between the control pin (REC)
and VCC‘ This pulls the control pin voltage up with
VCC as itrises. Once the voltage is H|GH, the pull-
up device will keep the pin HIGH untit intentionally
pulled LOW, preventing the false EOM marker.

Since this anomaly depends on factors such as
the capacitance of the user's printed circuit
board, not all circuit designs will exhibit the spuri-
ous marker. However, itis recommended that the
capacitor is included for design reliability. A more
detailed explanation and resolution of this occurrence

is described in Chapter 8, Appllcation Information.

2-76
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==~ COMedia Ltd. KC778B
— A KHR A R E) Master PIR Control Chip (MPCC)

Specification

General :

The MPCC has been designed for easy implementation
of AC control functions that use a Passive Infra-Red
(PIR) motion detector. Due to its high sensitivity and
reliability, it is also widely used in security product.

e  Minimum external component

o High senstivity

e High RFI immunity

e Daylight adjustment A oy
e Off delay timer B

Bhaler

20 pinSOIC

Features:

A) Circuit design maximizes performance while minimizing external component count and board layout space.
B) Low cost solution for PIR motion control switching applications.
C) High sensitivity PIR input with special noise cancellation circuitry.
D) Choice of two PIR gain settings: 62 db and 68 db.
E) Adjustable PIR sensitivity.
F) Internal switched capacitor bandpass filter reduces external component count and improves reliability by
minimizing sensitivity to external component values.
G) RFI noise immunity exceeds 30 V/m from | MHz to 1000 ME.z.
H) High immunity to line frequency noise.
1) Daylight detector circuitry is designed to use cither silicon photo diode or CdS detector.
J) Adjustable daylight detector sensitivity.
K) Adjustable OFF timer accuracy is determined by external components.
L) Output can dircctly drive TRIACs, opto-couplers and small relays (no buffering required).
M) Four main operating modes can be used in any combination:
1)Auto-ON: Load turns on when motion is detected (adjustable sensitivity).
Adjustable daylight detector disables Auto-ON during daytime.
Auto-ON mode can be disabled.
Daylight detector can be disabled.
2)Auto-OFF: Adjustable OFF timer activates whenever motion stops.
Load turns off if there is no motion during the time delay.
If Auto-ON mode is disabled, the load will turn on if there is motion within 6 scconds
after turn-off. (If the load goes off because you stopped moving (reading a book for
example), you have 6 scconds to wave your arm to turn the load back on.)
Auto-OFF mode can be disabled.
3)Manual-ON:  Load turns on manually, with a momentary contact switch.
4)Manual-OFF: Load tums off manually, with a momentary contact switch.
Load will remain off for 25 seconds, even if there is motion during this time (to give you
time to lcave the room).
N) If the ON/AUTO/OFF input is held cither high or low, the load will be held ON or OFF respectively,
overriding all other modes, until the input returns to the AUTO position.
0) If the Toggle input is held low, the load will change from on to off or from off to on, and will be held in
that state, overriding all other modes, until the input returns high.
P) When power is restored after an outage, the load will be OFF and motion will be ignored for 25 seconds.
Q) Operating chip voltage is 4 - 15V.
R) Operating chip current is typically 300 pA.
S) Chip is ESD protected to more than 1000 V (human body model).
T) Operates with 50-60 Hz AC line frequency.

KC7788B Rev C. 1996
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O 20
119
118
017
m| 16
15

14
- 13
H 12
11

20 pin DIP or SOIC

Pin Name Description

1 Vcee Supply Voltage (5 V)

2 Sensitivity Adjust PIR Motion Sensitivity Input
3 Offset Filter PIR Motion Offsct Filter

4 Anti-Alias PIR Anti-Alias Filter

5 DC CAP PIR Gain Stabilization Filter
6 VReg Voltage Regulator Output

7 Pyro (D) Pyro Drain Reference

8 Pyro (S) Pyro Source Input Signal

9 Gnd (A) Analog Circuitry Ground

10 Gnd (D) Digital Circuitry Ground

11 Daylight Adjust Daylight Adjustment and CdS Input
12 Daylight Sense Silicon Photo Diode Input
13 Gain Select PIR Gain Select Tri-State Input
14 ON/AUTO OFF Mode Select Tri-State Input
15 Toggle Mode Select Toggle Input
16 ouT Lights ON/OFF Output

17 LED PIR Motion Indicator Output
18 C OFF Timer Oscillator Input
19 R OFF Timer Oscillator Output
20 FRef Frequency Reference Oscillator

Pin Descriptions

1. Vee : This is the regulated supply voltage to the chip (nominally 5 V).

2. Sensitivity Adjust: This pin is used to adjust the sensitivity threshold of the motion comparators. When the
voltage on this pin cquals the pyro drain reference voltage on pin 7 the PIR sensitivity will be minimum
(£500 mV). When the voltage on this pin is Gnd the PIR sensitivity will be maximum (£125 mV).
Intermediate voltages will provide intermediate sensitivitics. .

3. Offset Filter: This pin connects to an cxternal capacitor of 10 pF and holds the aver

age value of the

switched capacitor bandpass filter output. Motion is detected when the difference between this average and
the actual filter output is greater than the sensitivity sctting. The output of the switched capacitor bandpass
filter can be scen directly on this pin if the external capacitor is disconnected, however, motion will not be
detected under these conditions.

4. Anti-Alias: This pin connects to an cxtemal capacitor of 0.1 pF providing low pass filtering of the PIR
input signal, blocking input signals at and above the switching frequency of the switched capacitor

bandpass filter.

[$9)
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5. DC CAP: This pin connects to an external capacitor of 10 pF and holds the average pyro source voltage.
The difference between this average and the actual pyro source voltage is amplified and coupled to the
switched capacitor bandpass filter.  The 10 pF capacitor must be a low leakage capacitor, such as a
Tantalum capacitor.

6. VReg: This pin outputs a voltage that can be used directly drive an external NPN/PNP volatage regulator,
or the gate of an external depletion mode JFET voltage regulator pass clement. This pin need not be
connected if an external voltage regulator, such as a three pin regulator, is used to generate Vee for the
chip.

7. Pyro (D): The pyro drain reference voltage is output on this pin. This voltage is power supply independent
and is connected internally to special noise cancellation circuitry to improve the performance and reliability
of the PIR interface. Externally, this pin is connected to the pyro drain and to a 0.1 pF capacitor. This
voltage can also be divided down by an external pot to supply the Sensitivity Adjust voltage to pin 2.

8. Pyro (S): This is the pyro source input pin that reccives the PIR input signal. It is connected externally to
the pyro source, a 200 pF capacitor and a 47 KQ resistor to Gnd. This is a sensitive node and the length of
the external interconnect to this pin should be made as short as possible. There should be a ground plane
on the PC board under the PIR sensor.

9. Gnd (A): This pin is the electrical ground for the internal analog circuitry of the chip.
10. Gnd (D) : This pin is the electrical ground for the internal digital circuitry of the chip.

11. Daylight Adjust: This pin is the output of the Daylight Sense amplifier and the input to the daylight
comparator. When using a silicon photo diode daylight sensor, this pin is connected to Daylight Sense (pin
12) by a resistor or pot. The amount of resistance determines the gain of the Daylight Sense amplifier and
hence the sensitivity of the daylight detector. When using a CdS daylight sensor, a pot is connected
between this pin and Vee, while the CdS sensor is connected across one side of the pot (two fixed resistors
can be used instead of the pot). Daylight Sense (pin 12) must be connected to Vce when using a CdS
sensor. To disable the daylight detector, Daylight Adjust (pin 11) must be unconnected and Daylight Sense
(pin 12) must be connected to Vcc. To disable Auto-ON mode, Daylight Adjust (pin 11) and Daylight
Sense (pin 12) must both be connected to Vce (the daylight detector is not used when Auto-ON mode is
disabled).

12. Daylight Sense: This pin is the input to the Daylight Sense amplifier. When using a silicon photo diode
daylight sensor, this pin is connected to the cathode of the silicon photo diode and to a feedback resistor (or
pot) from Daylight Adjust (pin 11). Inall other cases, this pin is connccted to Vee.

13. Gain Select: The Gain Select pin is a tri-state input uscd to sclect the gain of the PIR circuitry. When this
pin is connected to Gnd, the PIR gain is sct to 62 db. When this pin is unconnected or connected to Vce,
the PIR gain is set to 68 db. Normally this pin is unconnccted except when less gain is required by a
particular PIR sensor.

14. ON/AUTO/OFF: This pin is a tri-state input used to determine the operation of the chip. Normally this
pin is unconnected, allowing the chip to operate in its configured operating mode. If this pin is connected
to Gnd, the load will turn off unconditionally and will remain off as long as this pin is connected to Gnd. If
this pin is connected to Ve, the load will turn on unconditionally and will remain on as long as this pin is
connected to Vec.

15. Toggle: This pin is a toggle input used to determine the operation of the chip. Normally this pin is
unconnected, allowing the chip to operate in its configured operating mode. If this pin is connected to
Gnd, the load will change from on to off or from off to on and will remain in the new state unconditionally
as long as this pin is connected to Gnd.  If the ON/AUTO/OFF (pin 14) and Toggle (pin 15) switches arc
pressed such that one is trying to turn the load on unconditionally and the other is trying to tumn the load off
unconditionally, the load will be turned off (off overrides on).

16. OUT : The output from this pin is used to turn the external load on or off through a TRIAC, relay or opto-
coupler. The impedance of this pin is less than 35 €, enabling it to directly drive a small (100 Q DC coil
resistance) pulse relay through a 150 pF serics capacitor. For proper operation, the load should come on
when this pin goes high, the load should go off when this pin goes low.

MPCC 3
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17. LED: The output from the motion comparator drives this pin through an internal 500 € current limiting
resistor, enabling it to directly drive an LED motion indicator. Whenever motion is detected this pin will
20 high and the LED will light. When there is no motion this pin will be low.

- C: This pin is the input to the OFF timer oscillator. It is connected externally to a pot (or resistor) from R
(pin 19) and to a capacitor. The OFF timer delay, in scconds, will be 5678 x (40,000 + pot resistance in
Ohms) X (capacitance in Farads). To disable Auto-OFF mode. this pin can be connected to Gnd or Vee.
For minimum time delay, C(pin 18) and R(pin 19) can be shorted together with no external resistor or

capacitor. In this configuration, the output at OUT(pin 16) should be the same as the output at LED(pin
17).

19. R : The output of the OFF timer oscillator drives this pin through an internal 40 K< serics resistor. This
pin is connected externally to C (pin 18) through a pot (or resistor). This pin can be connccted dircctly to
C (pin 18) for the minimum OFF timer delay (maximum oscillator frequency).

20. FRef : This is the 160 Hz reference oscillator input. It is connected cexternally through a 330K<Q resistor to
Vee and a 0.022pF capacitor to Gnd. Other values of resistance and capacitance can be chosen, provided

this input oscillates at 160Hz. This frequency is used to drive the internal switched capacitor bandpass filter
and the timing delays.

Electrical Specifications

Below are the specifications at room temperature (25 °C).

Parameter Min. Typ. Max. Unit
Vee -t 5 15 \

Icc 300 HA
Input Voltage on any Pins Gnd - 0.5 Vee +0.5 Vv

PIR Power Supply Rejection Ratio 74 dB

PIR Input Gain 62 68 dB
Overall gain variation S %
Overall threshold variation ) 7 %
Daylight Adjust (pin 11) Pull-down Currcnt 5 LA
Gain Select (pin 13) Pull-up Current 5 pA
ON'AUTO/OFF (pin 14) Pull-up Current 10 pA
ON/AUTO/OFF (pin 14) Pull-Down Current 10 pA
Toggle (pin 15) Pull-up Current 5 pA
Pyro (D) (pin 7) Reference Voltage 23 2.5 2.7 V
OUT (pin 16) Output Impedance 35 Q
LED (pin 17) Output Impedance 375 500 625 Q

R (pin 19) Output Impedance 30 40 50 KQ
Operating Temperature -25 +100 °C
Storage Tempcrature -55 +125 °C

Application Notes:

1. Normally, Gain Sclect (pin 13) is unconnccted, providing a PIR gain of 68 db. For reduced sensitivity, Gain
Select is connected to Gnd, providing a gain of 62 db.

2. Auto-ON mode can be disabled by connecting both Daylight Sense (pin 12) and Daylight Adjust (pin 11) to
Vee.

3. Auto-OFF mode can be disabled by connecting C (pin 18) to Gnd or Vee.

4. Daylight detector can be disabled by connccting Daylight Sense (pin 12) to Vce.

5. With a 5 MQ Daylight adjust pot, the daylight sensitivity can be adjusted from complete darkness (always
on) to complete daylight (always off). Additional fixed resistors and possibly a smaller pot can be used to
restrict the range for specific applications.

6. The OFF timer range can be set by selecting a pot and capacitor and possibly additional fixed resistors that
will produce the minimum and maximum time delays at the extremes of the pot.
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7. OFF timer delay = 5678 x (R+40,000) x Csceonds, R is in Ohms, C is in Farads.

8. The Sensitivity Adjust pot is used to select a voltage between the pyro drain reference voltage (minimum
sensitivity) and Gnd (maximum sensitivity). The value of the pot is not critical and any value between 100
K€ and 5 MQ can be used.

9. The output of the switched capacitor bandpass filter can be scen on pin 3 (Offset Filter) when the external
capacitor(10pF) is disconnected. The filter response can be measured in this way. (Disconnecting the
external capacitor prevents motion from being detected.)

10. Pin 8 (Pyro (S)) is a sensitive node and the external interconnect to this pin should be made as short as
possible. This node should also be closely surrounded by a ground plane.

Block Diagram

VF(_,‘

Sensitivity
Adjust
Offset Filter
Pyro (D) \ i
Pyro (S) PIR Eroxll End ST
Gain Select N/\.mpéxﬁcrsl'inu'i Capacitor
Anti-Alias PSR YES gine Bandpass Filter
DC Cap Circuitry
FRef Oscillation and
R Synchronization Threshold LED
C Circuitry Comparators

and Timing ouT
On/Auto/off Circuitry
Toggle
Daylight —] Daylight Detector
Sense Amplifier and Voltage Regulator Vreg

Comparator
Daylight
Adjust
GND

MPCC S
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Application Circuit

1. Typical Hook-up

Below is a typical hook up tor connecting KC778B to a PIR scnsor, a TRIAC light switch and a silicon
photodiode daylight detector. VReg is used for voltage regulation. 2 slide switches are used. One for select
ON/AUTO OFF and the other one used for enable, disable the daylight sensor and disable auto-on function.

A simple AC regulation circuit is used in this system such that only a small gate current TRIAC can be
used.

N 4TuF
8550 4|004 X2 400V 100 !
S— ) 3 TR ... B TN -SSR (-] i
W ! — {—p :
470 wo | LIGHT
10uF 470uF . NN, | :
ot u 470K
=S coota =X = &L gy A
"2 |
|
. - —
|
¢ !
1
MAX KC7788 330K !
500K —— N (022uF
1 ovisy 0sCc|20

R 1K
IMIN 2 ;? & R |19 2
| N.
OFF TIMER Cc
v )]10uF 3 OFFSET C |18
' FILTER H

.;_{ }L_‘* LP LED [17 AR
: FILTER 4

10uF SHLDE, ouT |16
TAN CAP R
TOGGLE|ON-OFF
6 VREG TOGGLE[15 S
AUTO 4 !

ON/OFF 14_‘_0/“"“ 20K i
o ON | A~ !

GAIN |13 NC \o___ OFF 1
DISAB|E AUTO-ON
o/: DISABE DAY SENS

DAY
SENS

DAY
ADJ

ok

SW2P3T +  » \0*] i

L

Note : Off Time Delay = 5678 x (R+40,000) x C Second
R in Ohm, C in Farad
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2. Hook-up with with relay

The following is similar to the typical hook-up. Due to the higher current require by relay, the bridge
regulation method is used in AC circuit. This application is suitable to a high current loading such as
heater, flood light, motor and cte. :

200 1

N |
1uF | i
1N4004 X4 400V 100 | !
. g _.”_ AAN—-o- o .1 |
1w i i
- L | |
N A
470K 01uF
400V == 200V AC
u T
N
(N)
100!

.
, } !
| MAX ; KC7788 330K
-
| 500K ) 022uF | ) :
1_jvee 0SC 20 | |
. R !
MIN 2 |PIR R 19 |
SENS i
OFFTIMER | C !
\ 10uF 3 |OFFSET c 18 i
] FILTER RELAY(12VDC) ‘
8050
A H.1uF 4 LED 17 y»
1 FILTER d 1K i
L\ 10uF 5 |DC ouT 16
TAN CAP
TOGGLE ON-OFF
6 |VREG TOGGLE1S 575
ToF AUTO i
= 7_|PYRO ON/OFF 114 f 20K i
[ . (D) o0 ON | A~ [
4 8 PSY)RO GAIN 13 NC  \o__ OFF i
., | (¢
PR 01 DISABLE AUTO-ON___ l
7K_9_|GND DAY 12
= ) SENS T | DISAB|E DAY SENSE
ZDODFI— .
) 10 |GND DAY 11 © \o.DAYSENSOR | j
() ADJ W
;

‘ .
5M  PHOTO
P 0/0 DIODE
oM o—

Sw2p3T ‘- \°—|

Note : Off Time Delay = 5678 x (R+40,000) x C Second
R in Ohm, C in Farad
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3. Hook-up with minimun regulator

Below is an example of 110V application. Only one stages of regulator is used in the system by use of
zener diode -

1N 1uF
4004 x2 400V 100
L —‘—%— — *~-~— — ~——H-T AAN g
| 1N4148 I 1w
10uF i 470uF A
; AUF 470K .01uF
— & s6v . == 400V ==
i
i . ; .
| i '
!
KC7788 330K
500K s TR .022uF
? R 1K
MIN PIR R |19

i SENS
| 18OFF TIMER C

10uF OFFSET c
! "‘*‘—)}*—‘HLTER

AUF LED |17 NE2
i *—I——HLTER Pl
‘ 10uF 5 |pc outl1s
{ t_)h'm—c,w
: i

TOGGLE ON-OFF
pITEy

6 _|VREG TOGGLE15 e
i AUTO
l PYRO ONJ/OFF L\_fv 20K
‘ (0) ToOTONTel, 2~ 4
| (ps\;Ro GAN 113 NC  \,__ OFF
‘ _DISABLE AUTO-ON
i GND DAY |1
I (A) SENS “—1 o DISABLE DAY SENS
GND DAY [11 DAY SENSOR
i (D) ADJ Yo H 1
¢ PHOTO
i 0/0 DIODE
o
swaP3T ' ¢ o

Note : Off Time Delay = 5678 x (R+40,000) x C Sccond
R in Ohm, C in Farad
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4. Hook-up with 12VDC system

Below is an example of Auto camp light which uses an auto battery (12VDC).

141

used, it needs 12V to start up but can work down to 7V.

Internal voltage regulator is

a1
. 8550 "
LP1
LA Q2 L o KC7788 LAMP
470uF 9013 | 2200F 1_jvee osc
E 2 |PR R
iR pax SENS
- b1 = 10uF
A 1N4001 ) 3 |oFFSET €
—— |FLTER
1 |
i (AT Leo YRR
BT1 FILTER =
— 5
— 12v < )H;“F 5 _|oc out
N cAp
6_|VREF TOGGLE
= R3 =
s1 20K
A 7_levRo ONIOFF |18 o~ ¥
6
- MANUAL OVERRIDE
108 = 8_|pYRO GAN |13 RE;
(S)
J 100K
0* 9 __|GND DAY [12 Cgs
RIR _L Rl r (A) SENS
c7 47K m_cDND DAY [11
(0) + ADJ
200P R7
510k

5. Hook-up with Door Chime and Alarm circuit

A 2P3T slide switch is used in the sysem.When it is positioned at Chime, the LED output of KC778B will
trigger the door bell COB at anytime. If the switch is positioned at OFF, power will be cut off. When switch
to Alarm position, after 25scc delay, the KC778B start working. It outputs a high signal when motion is
detected. This signal will charge up the cap such that the siren COB will be triggered after the charge up
delay time. It forms a very simplc alarm product.

KC7788

¥

1N4 148

02 cs CHIME
sw1
RS 'N““l‘m 470uF 0\0
St AAN- 4 OFF, & - No.
uin 100 1 ALARM 7 )
c4 - — T °/2P:\T - 8N
100F ! . 6V

DOOR BELL
TRG cos

R4

TRG | SIREN
AN e . cob
68K l .

- c3

100uF

1
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