P T Pericom Technology Inc.

Data Sheet

PT8A2611/2621
PIR Sensor Light Switch Controller

Features

« 2-stage operational amplifier as filter

e Built-in noise rejection circuit

¢ On-chip regulator

* Override function (PT8A2621 only)

» Synchronous with AC 220V/50Hz and 110V/60Hz

e 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

General Description

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

Function Comparison

* Auto-resat if the ZC sgnal disappears over 3 seconds Override CDS feedback | Output
¢ 40 seconds warm-up PT8A2611 | No function | Internal TRIAC
* Quick check mode for initia installation PTBA2621 | Twice With external | RELAY
» Operating voltage: 5V components
peraling voitag (see Fig. 10,
e Stand-by current: 80 D9 and R15)
» Package:16-pin DIP and 16-pin SOP
o rdering Information
Applications Ordering Informatio
. ) . . Part Number Package
e Energy saving auto-switch in Garden, kitchen, -
. PT8A2611P / PT8A2621P 16 - Pin PDIP
bathroom, corridor, storage or yard :
« Auto light in meeting room PT8A2611W / PT8A2621W 16 - Pin SOP
PT8A2611DE / PT8A2621DE Die Form
Block Diagram
OP20
OP2N - - MODE
- o - . | Modeand CDS | ™
OP2P - R | Comparator » |atch circuit » control circuit < DS
A A (Internd CDS
Voltage feedback,
OP10 — |— - for 2611 onl
divider | for 2611 only) RELAY
OP1P + 4 Control - (for 2621 only)
OPIN - Regulator B circuit [ Outputcircuit —9 TRIAC
-t (for 2611 only)
Ve ' A
delay Delay <R
OSCDh > oscillator circuit
.| System .| Counter | | Zerocross
OSCS "] oscillator | circuit debounce 2
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Pad Location
Pad L ocation of PT8A2611DE

1470um

Die No.

1710um

OP2P
I:I VEE RST OPIP OPIN OPIO

oot

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 2324 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 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

PT0091(11/03) o Ver:3
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Pad Location of PT8A2621DE

¢ 1470um
Die No.
\H CDS ZC 0SCS 0OSCD |:|
RELAY
|:| MODE |:|
GND £
v e
—
o] |5
[ vee
2
|:| \c oP N|:|
OP2P|:|
I:I Ve 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
RELAY 570 -101.6 V. -570 232.4
OSCD 570 399.4 RST 303.9 -687.2
OSsCs 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
Ve -197.1 -687.2 OP2N -570 -101.6
Ve 136.9 -687.2 OP20 -570 65.4
Note: Substrate is connected to GND
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Pin Assignment

PT8A2611P/PT8A2611W PT8A2621P/PT8A2621W
GND []1 16 [J or20 GND []1 16 [] oP20
TRIAC [] 2 15 ] OP2N RELAY [] 2 15 ] OP2N
Osch [ 3 14 [ ] OP2P Osch [ 3 14 [ ] OP2P
oscs [ 4 13 ] OP10 oscs [ 4 13 ] OP10
ZC 5 12 [] OPIN ZC 15 12 [] OPIN
CDS [] 6 11 [] oP1P CDS []6 11 [] oP1P
MODE [] 7 10 [ RST MODE [] 7 10 [TJ RST
Ve 8 9V Ve 8 9V
Top view Top view
Pin Description
Pin
Name Type Description
2611 | 2621
1 1 GND | Ground |Ground
2 | RELAY (0] RELAY drive output through an external NPN transistor, active high
2 TRIAC (0] TRIAC drive two-pulse output, active negative pulse.
3 3 OSCD /O  |Output timing oscillator 1/0, connected to an external RC to adjust output duration.
stem oscillator 1/O, connected to an external RC to set the system frequency. The system
4 4 0sCs /0 fSr/equency = 16kHz for normal application. ¥ edueney R
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 I ; : . by ; ; ; :
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 ' open - auto detection «
8 8 Ve Power |Power supply
9 9 v o Interna voltage regulator output, 3.6V with respect to ground. Connected to the drain of
EE PIR sensor
10 10 RST | Chip reset input, active low, kept floating or connected an RC network
11 | 11 | OPIP | Non-inverted input of first operationa amplifier, connected directly to source of PIR sensor
12 12 | OPIN | Inverted input of first operational amplifier
13 | 13 | OP1O O  |Output of first operational amplifier
14 14 | OP2P | Non-inverted input of second operational amplifier.
15 | 15 | OP2N | Inverted input of second operational amplifier
16 16 | OP20 (0] Output of second operational amplifier
PT0091(11/03)

Ver:3
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Functional Descriptions

The PT8A2611 and PT8A2621 are CMOS LSl 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 avoltage variation. If
the PIR output voltage variation conformsto 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.

Figure 1. System Oscillator

OSCS and OSCD Pins

OSCS is a system oscillator 1/0 pin connected to an external

RC to generate system frequency of 16kHz. OSCD isan output

timing oscillator I/O pin. It connected to an external RC to

obtain the desired turn-on duration by selecting various val-

ues of RC or using avariable resistor.F . is the frequency of

OSCD pin, output timing can be caculated as the formula:
To = 21504/Fosco

CDS Input Circuit

CDS isa CMOS schmitt trigger input pin. It is used to distin-
guish between day time and night time. When the input volt-
age of CDSishighthe PIR input isenabled, when CDSlow the
PIR input disabled. The input disable-to-enable debounce
time is 5 seconds. Connect this pin to V. when not using it.
The CDSinput isignored by PT8A2611when the TRIAC out-
put is active, however, PT8A2621  CDScan not be ignored
anytime.

Figure 2. Output Timing Oscillator

A _
T o= 21504/ Fogep
Rs < 560k Ro
OSCS |PT8A2611 OSCD _|pT8A2611
12621 /2621
CS CD
,|77200P 71:
Figure 3. CDS Input Circuit Figure 4. CDS Enable Debounce
VCC
ﬁ Schmitt
Rp Driver cps T T
CDS > antrql N l«—— <5s
2 |Z~CcDs]| Circuit > 5sle
PIREnable Disable Enable
1 cbs PT8A2611/2621
Table 1. CDS Pin Function
CDS Status PIR
LOwW Day Time Disabled
HIGH Night Enabled
PT0091(11/03) Ver:3
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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): Theterm overridere-
fers to the change of operating mode by switching the power
switch twicewithin 3 seconds. When the chipisworkinginthe
AUTO mode (MODE pin openned), the output is activated by
avalid PIR trigger signal and the output active durationiscon-
trolled by the OSCD oscillation period. Thelamp can beswitched
to ON fromthe AUTO mode by either switchingthe MODE pin
to V. or switching the power switch twice within 3 seconds.

Table 2. Operation Modes by MODE Pin

Thedevice can betoggled from ON to AUTO by switching the
power switch twice within 3 seconds again (override opera-
tion).

If the chip isoverridden 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 G can extend the power-on initial
time. If the RST pin is openned (without CRST), the initial
time is 40 seconds. See Figure 6.

MODE Operation Descrintion
Status Mode P
Output is dways ON: RELAY pin sends high leve for rdlay driving; TRIAC pulse train output is
\Y, ON . ; -
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 : S
for triac driving.
o AUTO Outputs remain in the OFF state until activated by a vaid PIR trigger input signal. When working
pen in the AUTO mode, the device dlows override control by switching the ZC signal.

Figure 5. Override Timing (for PT8A2621)

Operating Mode AUTO ON

AUTO AUTO

on § §

8 hours

ZC

i

55

Figure 6. RST Application Example

REST

RST

| |

CRsT
GND

Fo N
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Power On Initial

The PIR signal amplifier requiresawarm 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-
ingtoAUTO.

Figure7. Trigger Timing

In casethat the ZC signal disappears more than 3 seconds, the
chip will restart the initialization operation. However, the re-
start initial timeis always 40 seconds and cannot be extended
by adding C; 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.

RST
CDS |
5s
|—]
Output
Endble
Comparator _AJXV_T_/\___ T AT A X 2 A ttrigger level
Input ___\7LA\_/__\_/_\L_V_§V/_\£_ VY > _trigger level
>24ms
Comparator
Output |'|_|'|
—»| (- ] |-
<24ms (Notel)
Detect |—> power on delay time -]
Enable 40s
10s test
Test enable
Enable
RELAY s | [on |
TRIAC I I I € I I I
pulse out (Note2)
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
Supply \ltage to Ground Potential (Inputs & V. Only)....-0.3 to +6.0V
Supply \bltage to Ground Potential (Outputs & D/O Only) -0.3 to +6.0V

-40°C to +125°C

Note:

Stressesgreater than thoselisted under MAXIMUM
RATINGS may cause permanent damage to the
device. Thisis astress rating only and functional
operation of the device at these or any other condi-

Data Sheet

PT8A2611/2621
PIR Sensor Light Switch Controller
00000

DC Input Voltage -03 10 +6.0V tions above those indicated in the operational sec-
DC Output _Cur_rent s 20mA | tions of this specification is not implied. Exposure
POWES DISSIPALION ...t S00MW | +4 absolute maximum rating conditions for ex-
tended periods may affect reliability.
Recommended Operation Conditions
Sym Description Min Typ M ax Units
c Supply Voltage 4.75 5.0 6.0 Vv
" Input HIGH Voltage(MODE,RST) 0.8V, - - Y,
v, Input LOW Voltage(MODE,RST) - - 0.2V, v
fss System Oscillator Freguency 12.8 16 20.8 kHz
foosc 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 M ax Units
L, Input high level leakage current(ZC,CDS) vV, =45V -01 - 01 mA
I Input low level leakage currentt(ZC,CDS) vV, =05V -0.1 - 01 mA
Iy Output Source Current (RELAY, TRIAC) Vo, = 45V -6 - - mA
lov Output Sink Current (RELAY, TRIAC) V, =05V 15 - - mA
Vi CDS Transfer High Voltage 30 32 3.6 \
Vi CDS Trandfer Low Voltage 15 17 21 \
Vi ZC Transfer High Voltage 26 29 3.2 \
Vi, ZC Trandfer Low Voltage 10 14 16 \
Vi OSCS Transfer High Voltage 22 24 28 \
Vi OSCS Trandfer Low Voltage 10 14 16 \
Vi OSCD Trandfer High Voltage 22 24 28 \
Vi OSCD Transfer Low Voltage 04 06 0.8 (zCc)v
Note: These specifications apply for V. = 50V and -25°C£ T, £ 70°C, unless otherwise specified.
PT0091(11/03) Ver:3
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T T T T T R O
AC Electrical Characteristics
Voltage Regulator
Sym Description Test Conditions Min Typ M ax Units
Ve Output Voltage No load 3.2 36 40 v
Ve Noninverting input of OP2 No load 16 18 20 v
Dv, Line Regulation 45V £V £55V,1 =1mA - 30 50 mvV
V.. Load Regulation Ve =5V, 05mA £1 £ 2mA - 60 100 mv
I Regulator Output Current V=5 4 - - mA
Operational Amplifier and Window Compar ator
Sym Description Test Conditions Min Typ Max Units
BW 3dB Bandwidth - 10 - - kHz
Vi, V. =5V 19 205 22 Vv
Windows Comparator Threshold
Vo Vg =5V 14 155 17 v
PT0091(11/03) 9 Ver:3
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Ogcillator and ZC Input Pulse and Trigger Output Pulse

Sym Description Test Conditions Min Typ M ax Units
fose Oscillator Frequency 128 16 20.8 kHz
t, ZC Pulse Rise Time - 30 100 ns
- ZC Pulse Fdl Time - 30 100 ns
te ZC Pulse Period 151 20 22 ms
] V=5V, R = 560W,
CcC -
L ZC Pulse Width C, = 200pF, see above figl 0.8 1 ms
tor TRIAC Pulse Rise Time - 30 100 ns
te TRIAC Pulse Fall Time - 30 100 ns
t, TRIAC Pulse Period 6.6 10 11 ms
[ TRIAC Pulse Width 48 62.5 76 s
Figure 8. Timing Diagram
R e
zc _L oy T/ \
tZP
K lx
(O
l > e
TRIAC |7 \ / Ss /
tow t
-l G’ | .
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 =DGND, all - 80 100 mA
outputs float. see figl,2
. V.. =5V, All Input Pins = GND,
leco Quiescent Power Supply Current ce all outputs float. - 60 80 mA
PT0091(11/03) Ver:3
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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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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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