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Features

• 2-stage operational amplifier as filter
• Built-in noise rejection circuit
• On-chip regulator
• Override function (PT8A2621 only)
• Synchronous with AC 220V/50Hz and 110V/60Hz
• Pulse output (PT8A2611) for TRIAC drive or

level output (PT8A2621) for relay drive
• CDS to enable/disable output
• Adjustable output on time duration
• ON/AUTO/OFF selectable by MODE pin
• Auto-reset if the ZC signal disappears over 3 seconds
• 40 seconds warm-up
• Quick check mode for initial installation
• Operating voltage: 5V
• Stand-by current: 80µA
• Package:16-pin DIP and 16-pin SOP

Applications

• Energy saving auto-switch in Garden, kitchen,
bathroom, corridor, storage or yard

• Auto light in meeting room

General Description

The PT8A2611 and PT8A2621 are low power mixed
signal CMOS LSI designed for the automatic lamp
control using PIR sensor as motion detector.

With on chip noise filter and voltage regulator, the IC
provides stable operations throughout temperature
range. CDS input to disable day time operation is
desired.
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Ordering Information

Function Comparison

Note:   Adding E= Pb-free or Pb-free and Green
             Adding X suffix=Tape/Reel



PT8A2611/2621
PIR Sensor Light Switch Controller

PT0091-4      07/06/12212-07-0007

Pad Location
  Pad Location of PT8A2611DE
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OP2N

OP2O
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Die No.

Pad Coordinate
Pad Name X Coordinate Y Coordinate Pad Name X Coordinate Y Coordinate

GND 570 65.4 NC 570 -268.6
TRIAC 570 -101.6 VEE -570 232.4
OSCD 570 399.4 RST 303.9 -687.2
OSCS 570 232.4 OP1P -44.8 689.2

ZC -378.8 689.2 OP1N -211.8 689.2
CDS -30.1 -687.2 OP1O -570 -435.6

MODE 570 -435.6 OP2P -570 -268.6
VCC -197.1 -687.2 OP2N -570 -101.6
VCC 136.9 -687.2 OP2O -570 65.4

Note: Substrate is connected to GND
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  Pad Location of PT8A2621DE

Pad Coordinate
Pad Name X Coordinate Y Coordinate Pad Name X Coordinate Y Coordinate

GND 570 65.4 NC 570 -268.6
RELAY 570 -101.6 VEE -570 232.4
OSCD 570 399.4 RST 303.9 -687.2
OSCS 570 232.4 OP1P -44.8 689.2

ZC -378.8 689.2 OP1N -211.8 689.2
CDS -30.1 -687.2 OP1O -570 -435.6

MODE 570 -435.6 OP2P -570 -268.6
VCC -197.1 -687.2 OP2N -570 -101.6
VCC 136.9 -687.2 OP2O -570 65.4

Note: Substrate is connected to GND
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Pin Assignment

Pin Description
niP niP niP niP niP

emaN emaN emaN emaN emaN epyT epyT epyT epyT epyT noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD
1162 1262

1 1 DNG dnuorG dnuorG

2 YALER O hgihevitca,rotsisnartNPNlanretxenahguorhttuptuoevirdYALER

2 CAIRT O .eslupevitagenevitca,tuptuoeslup-owtevirdCAIRT

3 3 DCSO O/I .noitarudtuptuotsujdaotCRlanretxenaotdetcennoc,O/IrotallicsognimittuptuO

4 4 SCSO O/I metsysehT.ycneuqerfmetsysehttesotCRlanretxenaotdetcennoc,O/IrotallicsometsyS
.noitacilppalamronrofzHk61=ycneuqerf

5 5 CZ I .noitcetedgnissorcorezCAroftupnittimhcS

6 6 SDC I nipsihtottupniwoL.noitceted-otuathgin/emityadrofredividegatlovSDCaotdetcennoC
.emitecnuobedtupnidnoces-5htiwtupnireggirtttimhcsasiSDC.tupniRIPelbasidnac

7 7 EDOM I Votgnitcennoc,tcelesedoM CC ,ffosyawlatuptuo-DNGnoitcennoc,nosyawlatuptuo-
noitcetedotua-nepo

8 8 V CC rewoP ylppusrewoP

9 9 V EE O foniardehtotdetcennoC.dnuorgottcepserhtiwV6.3,tuptuorotalugeregatlovlanretnI
rosnesRIP

01 01 TSR I krowtenCRnadetcennocrognitaolftpek,wolevitca,tupniteserpihC

11 11 P1PO I rosnesRIPfoecruosotyltceriddetcennoc,reifilpmalanoitarepotsriffotupnidetrevni-noN

21 21 N1PO I reifilpmalanoitarepotsriffotupnidetrevnI

31 31 O1PO O reifilpmalanoitarepotsriffotuptuO

41 41 P2PO I .reifilpmalanoitarepodnocesfotupnidetrevni-noN

51 51 N2PO I reifilpmalanoitarepodnocesfotupnidetrevnI

61 61 O2PO O reifilpmalanoitarepodnocesfotuptuO
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Functional Descriptions

The PT8A2611 and PT8A2621 are CMOS LSI chips designed
for automatic PIR lamp control. They can operate in 2-wire
configuration for triac applications or in 3-wire configuration
for relay applications.

The PIR sensor detects infrared power variations caused by
motion of a human body and transfer to a voltage variation. If
the PIR output voltage variation conforms to criteria, the lamp
is turned on for an adjustable duration. The PT8A2611 (or
2621) offers three operating modes (ON, AUTO, OFF) which
can be set through a MODE pin. When the device is working
in  AUTO mode, the user can override the mode to switch it to
TEST mode or manual ON mode, or return to the AUTO mode
by switching power switch.

OSCS and OSCD Pins

OSCS is a system oscillator I/O pin connected to an external
RC to generate system frequency of 16kHz. OSCD is an output
timing oscillator I/O pin. It’s connected to an external RC to
obtain the desired turn-on duration by selecting various val-
ues of RC or using a variable resistor.FOSCDis the frequency of
OSCD pin, output timing can be caculated as the formula:

TD = 21504/FOSCD

CDS Input Circuit

CDS is a CMOS schmitt trigger input pin. It is used to distin-
guish between day time and night time. When the input volt-
age of CDS is high the PIR input is enabled, when CDS low the
PIR input disabled. The input disable-to-enable debounce
time is 5 seconds. Connect this pin to VCC when not using it.
The CDS input is ignored by PT8A2611when the TRIAC out-
put is active, however, PT8A2621’s CDS can not be ignored
anytime.

  Figure 2. Output Timing Oscillator

  Figure 3. CDS Input Circuit
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  Figure 1. System Oscillator
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  Figure 4. CDS Enable Debounce

  Table 1. CDS Pin Function

SDC SDC SDC SDC SDC sutatS sutatS sutatS sutatS sutatS RIP RIP RIP RIP RIP

WOL WOL WOL WOL WOL emiTyaD delbasiD

HGIH HGIH HGIH HGIH HGIH thgiN delbanE
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MODE

MODE is a tri-state input pin for operation mode selection.
See the following table 2.

Override Control (for PT8A2621 only): The term override re-
fers to the change of operating mode by switching the power
switch twice within 3 seconds. When the chip is working in the
AUTO mode (MODE pin openned), the output is activated by
a valid PIR trigger signal and the output active duration is con-
trolled by the OSCD oscillation period. The lamp can be switched
to ON from the AUTO mode by either switching the MODE pin
to VCC or switching the power switch twice within 3 seconds.

The device can be toggled from ON to AUTO by switching the
power switch twice within 3 seconds again (override opera-
tion).

If the chip is overridden to ON and there is no further override
operation, it will return to AUTO automatically after an inter-
nal preset ON time duration (8 hours).
Note:Flash is only for the TRIAC Rev.

RST Pin

RST is used to reset the device. It is internal pull-high and
active low. The use of CRST can extend the power-on initial
time. If the RST pin is openned (without CRST), the initial
time is 40 seconds. See Figure 6.

EDOM EDOM EDOM EDOM EDOM
sutatS

noitarepO noitarepO noitarepO noitarepO noitarepO
edoM noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD

V CC NO situptuoniarteslupCAIRT;gnivirdyalerroflevelhgihsdnesnipYALER:NOsyawlasituptuO
.gnivirdcairtrofCZybdezinorhcnys

DNG FFO levelhgihsdnesnipCAIRT;gnivirdyalerroflevelwolsdnesnipYALER:FFOsyawlasituptuO
.gnivirdcairtrof

nepO OTUA gnikrownehW.langistupnireggirtRIPdilavaybdetavitcalitnuetatsFFOehtniniamerstuptuO
.langisCZehtgnihctiwsyblortnocedirrevoswollaecivedeht,edomOTUAehtni

  Table 2. Operation Modes by MODE Pin

  Figure 5. Override Timing (for PT8A2621)
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  Figure 6. RST Application Example
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Power On Initial

The PIR signal amplifier requires a warm up period after power-
on. The input should be disabled during this period.

In the AUTO mode within the first 40 seconds of the initial
time the chip allows override control to enter the quickly in-
stall mode, After 40s of the initial time the chip allows over-
ride control between ON and AUTO. It will remain in the warm
up period if the total initial time has not elapsed after return-
ing to AUTO.

In case that the ZC signal disappears more than 3 seconds, the
chip will restart the initialization operation. However, the re-
start initial time is always 40 seconds and cannot be extended
by adding CRST to the RST pin as shown in Figure 4.

Trigger

The trigger timing is shown in Figure 7.

Retrigger -- If another signal is attained  in trigger hold time,
the circuit will be retriggered, and the trigger hold time will be
started from this time.

  Figure 7. Trigger Timing
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Enable
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TRIAC

Test
Enable
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Enable
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Notes: 1. The output is activated if the trigger signal conforms to the following criteria:
-  More than 3 triggers within 2 seconds,
-  A trigger signal sustain duration > 0.34 seconds, and
-  2 triggers within 2 seconds with pulse duration of one > 0.16 seconds.
-The effective comparator output width is 24ms.(Fosc=16KHz)

2. The output duration is set by an external RC connected to the OSCD pin.
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested)

Storage Temperature ...................................................... -40oC to +125oC
Supply Voltage to Ground Potential (Inputs & VCC Only) .... -0.3 to +6.0V
Supply Voltage to Ground Potential (Outputs & D/O Only) -0.3 to +6.0V
DC Input Voltage ................................................................ -0.3 to +6.0V
DC Output Current ........................................................................ 20mA
Power Dissipation ....................................................................... 500mW

Note:
Stresses greater than those listed under MAXIMUM
RATINGS may cause permanent damage to the
device. This is a stress rating only and functional
operation of the device at these or any other condi-
tions above those indicated in the operational sec-
tions of this specification is not implied. Exposure
to absolute maximum rating conditions for ex-
tended periods may affect reliability.

myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

V CC egatloVylppuS 57.4 0.5 0.6 V

V HI )TSR,EDOM(egatloVHGIHtupnI V8.0 CC - - V

V LI )TSR,EDOM(egatloVWOLtupnI - - V2.0 CC V

f SYS ycneuqerFrotallicsOmetsyS 8.21 61 8.02 zHk

f CSOD ycneuqerFrotallicsOyaleD 8.21 61 2.91 zHk

TA erutarepmeTnoitarepO 52- 52 07 OC

Recommended Operation Conditions

DC Electrical Characteristics
myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

I HI )SDC,CZ(tnerrucegakaellevelhgihtupnI V HI V5.4= 1.0- - 1.0 Αµ

I LI )SDC,CZ(ttnerrucegakaellevelwoltupnI V LI V5.0= 1.0- - 1.0 Αµ

I HO )CAIRT,YALER(tnerruCecruoStuptuO V HO V5.4= 6- - - Am

I LO )CAIRT,YALER(tnerruCkniStuptuO V LO V5.0= 51 - - Am

V 1HT egatloVhgiHrefsnarTSDC 0.3 2.3 6.3 V

V 1LT egatloVwoLrefsnarTSDC 5.1 7.1 1.2 V

V 2HT egatloVhgiHrefsnarTCZ 6.2 9.2 2.3 V

V 2LT egatloVwoLrefsnarTCZ 0.1 4.1 6.1 V

V 3HT egatloVhgiHrefsnarTSCSO 2.2 4.2 8.2 V

V 3LT egatloVwoLrefsnarTSCSO 0.1 4.1 6.1 V

V 4HT egatloVhgiHrefsnarTDCSO 2.2 4.2 8.2 V

V 4LT egatloVwoLrefsnarTDCSO 4.0 6.0 8.0 V),CZ(

  Note: These specifications apply for VCC = 5.0V and -25OC ≤ TA ≤ 70OC, unless otherwise specified.
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myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

V EE egatloVtuptuO daoloN 2.3 6.3 0.4 V

V P2PO 2POfotupnignitrevninoN daoloN 6.1 8.1 0.2 V

∆VΟ
noitalugeReniL V5.4 ≤ V CC ≤ I,V5.5 L Am1= - 03 05 Vm

∆V RDL
noitalugeRdaoL V CC Am5.0,V5= ≤ IL ≤ Am2 - 06 001 Vm

IL tnerruCtuptuOrotalugeR V CC V5= 4 - - Am

AC Electrical Characteristics

Voltage Regulator

Operational Amplifier and Window Comparator

myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

WB htdiwdnaBBd3 - 01 - - zHk

V HT
dlohserhTrotarapmoCswodniW

V CC V5= 9.1 50.2 2.2 V

V LT V CC V5= 4.1 55.1 7.1 V
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Oscillator and ZC Input Pulse and Trigger Output Pulse

  Figure 8. Timing Diagram

myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

I CC tnerruCylppuSrewoP

V CC R,V5= S k065= Ω C, S ,P002=
RD k065= Ω C, D ,P002=

lla,DNG=sniptupnirehto
2,1gifees.taolfstuptuo

- 08 001 µA

I QCC tnerruCylppuSrewoPtnecseiuQ V CC ,DNG=sniPtupnIllA,V5=
.taolfstuptuolla - 06 08 µA

Power Dissipation

ZC

tZR

tZW

tZP

tZF

TRIAC

tOF

tOW tOP

tOR

myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

f CSO ycneuqerFrotallicsO

V CC R,V5= S 065= ,Ω
CS 1gifevobaees,Fp002=

8.21 61 2.91 zHk

t RZ emiTesiResluPCZ - 03 001 sn

t FZ emiTllaFesluPCZ - 03 001 sn

t PZ doirePesluPCZ 1.51 02 2.22 sm

t WZ htdiWesluPCZ 8.0 1 - sm

t RO emiTesiResluPCAIRT - 03 001 sn

t FO emiTllaFesluPCAIRT - 03 001 sn

t PO doirePesluPCAIRT 6.6 01 11 sm

t WO htdiWesluPCAIRT 25 5.26 67 µs

20.8

48
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Typical Application Circuits
  Figure 9. Two-Wire Application Circuit of PT8A2611
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  Figure 10. Three-Wire Application Circuit of PT8A2621
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Mechanical Information
16-pin SOIC
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