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Features

« 2-stage operational amplifier as filter

« Built-in noise rejection circuit
¢ On-chip regulator
» Override function

Data Sheet

PT8A261/262
PIR Sensor Light Switch Controller

General Description

The PT8A261 and PT8A262 are low power mixed signal
CMOS LSI designed for the automatic lamp control using
PIR sensor as motion detector.

* Synchronouswith AC 220V/50Hz and 110V/60Hz  \wjith on chip noise filter and voltage regulator, the |C

e Pulse output (PT8A261) for TRIAC drive or

level output (PT8A262) for relay drive

e CDSto enable/disable output

¢ Adjustable output on time duration
* ON/AUTO/OFF selectable by MODE pin

e Auto-reset if the ZC signal disappears over 3

seconds
¢ 40 seconds warm-up

* Quick check mode for initial installation

» Operating voltage: 5V
e Stand-by current: 80pA

provides stable operations throughout temperature
range. CDS input to disable day time operation is
desired.

Applications

» Energy saving auto-switch in Garden, kitchen,
bathroom, corridor, storage or yard
e Auto light in meeting room

Ordering Information

Part Number Package
PT8A261P / PT8A262P 16 - Pin PDIP
PT8A261W / PT8A262W 16 - Pin SOP
PT8A261DE / PT8A262DE Die Form
Block Diagram
0OP20
OP2N B < MODE
Comparator —»{ latch circuit—» Mode anc_i CDS
OP2P + control circuit | cDS
Voltage -t
OPI0 — divider Cortrol RELAY
OP1P + A ONiro »( Output circuit —r  (for 262 only)
circuit
OPIN - Real TRIAC
egulator l— (for 261 only)
V, < | Ak
<«—RST
0SCD gy | [ Deay RST
oscillator circuit
System Counter | | Zerocross
OSCS oscillator circuit debounce zc
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& 1470um
Die No.
\H CDS ZC OsCS OsCD D
TRIAC
|:| MODE D
GND £
v s
—
o] |5
[ vee
OP2N
O~ U
OP2P|:|
I:I Vee RST  OPIP OPIN OPIO
¥
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 V. . -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 OP1IN -211.8 689.2
CDS -30.1 -687.2 OP10 -570 -435.6
MODE 570 -435.6 OoP2P -570 -268.6
V.. -197.1 -687.2 OP2N -570 -101.6
V. 136.9 -687.2 OP20 -570 65.4
Note: Substrate is connected to GND
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Pad L ocation of PT8A262DE
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Die No.
\H CDS ZC O0sCS OSCD |:|
RELAY]
|:| MODE |:|
GND g
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—
o ] |
[ Ve
OP2N
[ ne L]
OoP2P
I:I Ve RST  OPIP OPIN OPIO
\ J
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 Ve -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 OPIN -211.8 689.2
CDS -30.1 -687.2 OP10 -570 -435.6
MODE 570 -435.6 OP2P -570 -268.6
V. -197.1 -687.2 OP2N -570 -101.6
V. 136.9 -687.2 0OP20 -570 65.4
Note: Substrate is connected to GND
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Pin Assignment

Figure2
PT8A261P/PT8A261W PT8A262P/PT8A262W
GND []1 — 16 [J or20 GND []1 16 [J or20
TRIAC [] 2 15 [] OP2N RELAY []2 15 [] OP2N
OscD [] 3 14 [] oP2P OscD [] 3 14 [] oP2P
oscs [] 4 13 [] OoP10 oscs [] 4 13 [] oP10
zc s 12 ] OPIN zc s 12 ] OPIN
cbs [l 6 11 [ ] oP1P cbs [l 6 11 ] oP1P
MODE [ 7 10 [] RST MODE [] 7 10 [] RST
VCCES I Ve VccE8 9 Ve
Top view Top view
Pin Description
Tablel
Pin/Pad
Name Type Description
261 | 262

1 1 GND Ground |Ground

2 | RELAY @) RELAY drive output through an external NPN transistor, active high

2 TRIAC (0] TRIAC drive two-pulse output, active negative pulse.

3 3 OSCD /0 |Output timing oscillator 1/0, connected to an external RC to adjust output duration.

stem oscillator |/O, connected to an external RC to set the system frequency. The system
4 4 0SCS /0 %P/equmcy = 16kHz for normal application. ¥ eduency i

5 5 ZC | Schmitt input for AC zero crossing detection.

Connected to a CDS voltage divider for daytime/night auto-detection. Low input to this pin

6 6 CDS l can disable PIR input. CDS is a schmitt trigger input with 5-second input debounce time.

Mode select, connecting to V__- output always on, connection GND - output always off,
7 7 | MODE I lopen - alito detection «

«© Power |Power supply

o Internal voltage regulator output, 3.6V with respect to ground. Connected to the drain of

Ol 9] Ve PIR sensor

10 10 RST | Chip reset input, active low, kept floating or connected an RC network

11 11 | OP1P | Non-inverted input of first operational amplifier, connected directly to source of PIR sensor
12 12 | OPIN | Inverted input of first operational amplifier

13 13 | OP10O (0] Output of first operational amplifier

14 | 14 | OP2P | Non-inverted input of second operationa amplifier.

15 15 | OP2N | Inverted input of second operational amplifier

16 16 | OP20 o Output of second operational amplifier
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Functional Descriptions

ThePT8A261 and PT8A262 are CMOSL Sl chipsdesigned for
automatic PIR lamp control. They can operate in 2-wire con-
figuration for triac applications or in 3-wire configuration for
relay applications.

The device consists of operational amplifiers, a comparator,
timer, a zero crossing detector, control circuit, avoltage regu-
lator, a system oscillator, and an output timing oscillator.

The PIR sensor detects infrared power variations caused by
motion of ahuman body and transfer to avoltage variation. If
the PIR output voltage variation conformsto criteria, thelamp
isturned on for an adjustable duration. The PT8A261 (or 262)
offers three operating modes (ON, AUTO, OFF) which can be
set through aM ODE pin. Whenthedeviceisworkingin 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.

Figure 3. System Oscillator

OSCSand OSCD Pins

OSCS is asystem oscillator I/O pin connected to an external
RC to generate system frequency of 16kHz.

OSCD isan output timing oscillator 1/O pin. It’ s connected to
an external RC to obtain the desired turn-on duration by se-
lecting various values of RC or using avariable resistor.Fosco
isthe frequency of OSCD pin, output timing can be cacul ated
astheformulas  To = 21504/Fosco

CDSInput Circuit

CDSisaCMOS schmitt trigger input pin. It is used to distin-
guish between day time and night time. When the input volt-
ageof CDSishighthePIRinputisenabled, when CDSlow the
PIR input disabled. The input disable-to-enable debounce
timeis 5 seconds. Connect this pin to V . when not using it.
The CDSinput isignored when the TRIAC or RELAY output
isactive.

Figure4. Output Timing Oscillator

- TD = 21504/FOSCD
Rs 2560k Ro
OSCS| prsa261/ OSCD | pT8A261/
262 262
Cs Go
200P
Figure5. CDSInput Circuit Table2. CDSPin Function
Ve CDS Status PIR
Schmitt
Rp Driver LOW Day Time Disabled
CDs Control id
N €D Cireutt HIGH Night Enabled
CbS PT8A261/262
Figure 6. CDS Enable Debounce
CDS
—» la—— <5
>55 la——
PIR Enable Disable Enable
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MODE

MODE is a tri-state input pin for operation mode selection.
See the following table 3.

Override Control: Theterm*“override” refersto the change of
operating mode by switching the power switch twice within 3
seconds. When the chipisworkinginthe AUTO mode (MODE
pin openned), the output is activated by a valid PIR trigger
signal and the output activedurationiscontrolled by the OSCD
oscillation period. The lamp can be switched to ON from the
AUTO mode by either switching the MODE pin to V. or
switching the power switch twice within 3 seconds. The de-

Table 3. Operation Modesby MODE Pin

vice can betoggled from ON to AUTO by switching the power
switch twice within 3 seconds again (override operation).

If the chipisoverridden to ON and thereisno further override
operation, it will returnto AUTO automatically after an inter-
nal preset ON time duration (8 hours).

The override operation will cause the lamp flash (for TRIAC
version only). It will flash 3 times at 1Hz rate when changing
AUTO modeto other mode, and flash 3 timesat 2Hz rate when
returning to AUTO mode. But no flash if mode is changed by
switching the MODE switch. See Figure 7 for override timing.

MODE Operation Description
Status Mode P
Output is dways ON: RELAY pin sends high level for relay driving; TRIAC pulse train output is
\Y ON . . L
cc synchronized by ZC for triac driving.
Output is always OFF: RELAY pin sends low level for relay driving; TRIAC pin sends high level
GND OFF . o
for triac driving.
Open AUTO Outputs remain in the OFF state until activated by a valid PIR trigger input signal. When working
P in the AUTO mode, the device alows override control by switching the ZC signal.

Figure7. Override Timing

*— flash

*— flash

*— flash h flash

Operating Mode AUTO ON

AUTO AUTO

on § §

8 hours

zc u u

i

55

Hashisonly for TRIAC verson

RST Pin

RST is used to reset the device. It is internal pull-high and
active low. The use of C can extend the power-on initial
time. If the RST pin is openned (without CRST), the initial
timeis 40 seconds. See Figure 8.

Figure8. RST Application Example

REST
_.|

RST

o |~
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Power On Initial

ThePIR signal amplifier requiresawarm up period after power-
on. Theinput should be disabled during this period.

In the AUTO mode within the first 10 seconds of the initial
time the chip allows override control to enter the quickly in-
stall mode.After 40s of theinitial time the chip allows over-
ridecontrol between ON and AUTO. It will remaininthewarm
up period if the total initial time has not elapsed after return-
ingto AUTO.

Figure9. Trigger Timing

In casethat the ZC signal disappears more than 3 seconds, the
chip will restart the initialization operation. However, the re-
startinitial timeisaways40 seconds and cannot be extended
by adding C,, to the RST pin as shown in Figure 6.

Trigger

Thetrigger timing is shown in Figure 9.

Retrigger -- If another signal is attained in trigger hold time,
thecircuit will beretriggered, and thetrigger hold timewill be
restarted from thistime.

RST |
CDS

Output

Enable

Comparator —A N—%=

— — — +trigger level

Comparator
Output

Input __ _\7L A\_/_

y_V )l VYN[ VY2 -trigger level

Detect |—> power ondelay time ]

<24ms (Notel)

Enable 40s

10stest
enable

Test |—p»|

Enable —L/

RELAY s |

on |

TRIAC [T I

ON
pulse out (Note2)

Notes: 1. Theoutput isactivated if the trigger signal conformsto the following criteria:
- More than 3 triggers within 2 seconds,
- A trigger signal sustain duration > 0.34 seconds, and
- 2 triggerswithin 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)

Note:
Storage TEMPEFEIUNE .....ccceeeurerereeeieererereee e -40°C to +125°C St greater than thoselisted under MAXIMUM
. RATINGS may cause permanent damage to the
Supply Voltage to Ground Potential (Inputs& V.. Only) ....-0.3to +6.0V : - : :
. o« device. Thisis astress rating only and functional
Supply Voltage to Ground Potential (Outputs& D/O Only) -0.3to +6.0V operation of the device at these or any other condi-
DCINPULVOItage ..o -0.310+6.0V | 4 ynsanovethoseindicatedin the operational sec-
DC OULPUL CUTBNE oot 20mA | tjons of this specification isnot implied. Exposure
Power DISSIpatIOﬂ .............................................................................. 500mw to absolute maximum rating conditions for ex-
tended periods may affect reliability.
Recommended Operation Conditions
Sym Description Min Typ Max Units
Ve Supply Voltage 475 5.0 6.0 \Y,
vV, Input HIGH Voltage (MODE,RST) 0.8V, - - \
Vv, Input LOW Voltage (MODE,RST) - - 0.2V, v
fos System Oscillator Frequency 12.8 16 19.2 kHz
foos Delay Oscillator Frequency 12.8 16 19.2 kHz
T, Operation Temperature -25 25 70 °C
DC Electrical Characteristics
Sym Description Test Conditions Min Typ Max Units
L Input high level leakage current(ZC,CDYS) V,, =45V -01 - 0.1 mA
I Input low level leakage current(ZC,CDS) vV, =05V -0.1 - 0.1 mA
lon Output Source Current (RELAY, TRIAC) Vg, = 45V -6 - - mA
o, Output Sink Current (RELAY, TRIAC) V, =05V 15 - - mA
Vi CDS Transfer High Voltage 3.0 3.2 3.6 \
A CDS Transfer Low Voltage 15 17 21 \%
Vi ZC Transfer High Voltage 2.6 29 3.2 \
Vi ZC Trandfer Low Voltage 10 14 16 \
Vi OSCS Transfer High Voltage 2.2 24 2.8 \
Vi OSCS Transfer Low Voltage 1.0 14 16 \%
Vi OSCD Transfer High Voltage 22 24 2.8 \
Viia OSCD Transfer Low Voltage 0.4 0.6 0.8 \
Note: These specifications apply for V.= 5.0V and -25°C £ T, £ 70°C, unless otherwise specified.
PT0075(04/03) 8 Ver:5
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T
AC Electrical Characteristics
Voltage Regulator
Sym Description Test Conditions Min Typ Max Units
Y
Ve Output Voltage No load 32 36 4.0
V opp Noninverting input of OP2 No load 16 18 20 v
DV, Line Regulation 45V £V £55V,1 =1mA - 30 50 mV
DV o« Load Regulation V. =5V,05mA £1 £ 2mA - 60 100 mV
I Regulator Output Current Ve =5V 4 - - mA
Operational Amplifier and Window Compar ator
Sym Description Test Conditions Min Typ Max Units
BW 3dB Bandwidth - 10 - - kHz
Vo, V=5V 19 2.05 22 v
Windows Comparator Threshold
Vo Ve =5V 1.4 155 17 %
PT0075(04/03) 9 Ver:5

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6198191/pt8a262w.html

P T Pericom Technology Inc.

Data Sheet

PT8A261/262
PIR Sensor Light Switch Controller

Oscillator and ZC Input Pulseand Trigger Output Pulse

Sym Description Test Conditions Min Typ Max Units
fosc Oscillator Frequency 12.8 16 19.2 kHz
t, ZC Pulse Rise Time - 30 100 ns
t,. ZC Pulse Fell Time - 30 100 ns
t, ZC Pulse Period 151 20 222 ms
; V= 5V, Ry = 560W, -
ty ZC Pulse Width C, = 200pF, see above fig 3 0.8 1 ms
tr TRIAC Pulse Rise Time - 30 100 ns
tor TRIAC Pulse Fdl Time - 30 100 ns
top TRIAC Pulse Period 6.6 10 11 ms
tow TRIAC Pulse Width 52 62.5 76 s
Figure 10. Timing Diagram
t t
ZR. «ZE
ZC - \
tZW T/
t t
OF OR
e > je—
TRIAC \ / Ss /
. ow top -
Power Dissipation
Sym Description Test Conditions Min Typ M ax Units
V. =5V, R, = 560kW ,C.=200P,
R, = 560kW, C_ = 200P,
l'ec Power Supply Current othDer input pins ° GND. all - 80 100 mA
outputs float. see fig 3,4
. V_. =5V, All Input Pins = GND, )
leco Quiescent Power Supply Current cec all outputs float. 60 80 m
PT0075(04/03) Ver:5
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Figure1l. Two-WireApplication Circuit of PT8A261
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T
Figure12. Three-Wire Application Circuit of PT8A262
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Notes

Pericom Technology Inc.

Email: support@pti.com.cn Web Site: www.pti.com.cn, www.pti-ic.com
China: No. 20 Building, 3/F, 481 Guiping Road, Shanghai, 200233, China
Tel: (86)-21-6485 0576 Fax: (86)-21-6485 2181
Asia Pacific:  Unit 1517, 15/F, Chevalier Commercial Centre, 8 Wang Hoi Rd, Kowloon Bay, Hongkong
Tel: (852)-2243 3660 Fax: (852)- 2243 3667
U.S.A.: 2380 Bering Drive, San Jose, California 95131, USA
Tel: (1)-408-435 0800 Fax: (1)-408-435 1100

Pericom Technology Incorporation reserves the right to make changes to its products or specifications at any time, without notice, in order to
improve design or performance and to supply the best possible product. Pericom Technology does not assume any responsibility for use of any
circuitry described other than the circuitry embodied in Pericom Technology product. The company makes no representations that circuitry
described herein is free from patent infringement or other rights, of Pericom Technology Incorporation.
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