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PT8A2611/2621
PIR Sensor Light Switch Controller

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: 80uA

» 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

Block Diagram

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.

Function Comparison

Override CDS feedback |Output
PT8A2611 No function |Internal TRIAC
PT8A2621 Twice With external RELAY
components
(see Fig. 10,
D9 and R15)
Ordering Information
Part Number Package
PT8A2611P / PTSA2621P Lead free 16 - Pin DIP
Lead free and Green
PT8A2611W / PT8A2621W 16 - Pin SOIC
PT8A2611DE / PT8A2621DE Die Form

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

OP20
OP2N - -¢— MODE
—e—® Comparator ——®{ latch circuit —— Mode alnd. CD.S
OP2p + control circuit | @1  pg
? 4 + (Internal CDS
feedback
Volt ’

OPIO0 — L i | for 2611 only)

1viaer -— | RELAY
OPIP + A Control (for 2621 only)

- ... —® Output circuit — 9
OPIN Regulator ) creutt e TRIAC
] (for 2611 only)
|

V, - T

delay Delay “4—RST

D —
0SC oscillator circuit
0SCS > Sy.stem C(.)unt.er Zero cross <— 7C
oscillator circuit debounce
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PT8A2611/2621
PIR Sensor Light Switch Controller
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Pad Location
Pad Location of PT8A2611DE

1470um

Die No.

HENENEN

2 o
1710um—

oP2pP I:I

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 \- -570 232.4
OSCD 570 399.4 RST 303.9 -687.2
OSCS 570 232.4 OP1P -44.8 689.2

7C -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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PT8A2611/2621
PIR Sensor Light Switch Controller

Pad Location of PT§8A2621DE

Die No.

OP2P I:I

1470um
— 000
CDS ZC 0SCS OSCDI:I
|:| o RELAYI:I
I:I V. GND |:|
opzo|:|
I:I Vee
|:| NC
[]

Ve RST  OPIP OPIN OPIO

MR

o

~

[ 3]

Z
4¢————1710um

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 3994 RST 303.9 -687.2
OSCS 570 2324 OP1P -44.8 689.2

7C -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 [] OP20 GND 1 16 [ ] OP20
TRIAC [] 2 15 [] OP2N RELAY 2 15 ] OP2N
OSCD [] 3 14 [] OP2P OSCD 3 14 [ ] OP2P
0scs 14 13 [ ] OP1O OSCS 4 13 [ ] OP1O
ZzC []5 12 [ ] OPIN ZC 5 12 ] OPIN
CDSs [] 6 11 [] op1P CDS 6 11 ] OP1P
MODE [] 7 10 [] RST MODE 7 10 [ ] RST
Vee L8 9 Vie Vee 8 9 Vie
Top view Top view
Pin Description
Pin
Name Type Description
2611 | 2621
1 1 GND | Ground |Ground
2 | RELAY o RELAY drive output through an external NPN transistor, active high
2 TRIAC (0) TRIAC drive two-pulse output, active negative pulse.
3 3 OSCD I/O  |Output timing oscillator I/O, connected to an external RC to adjust output duration.
System oscillator I/0, connected to an external RC to set the system frequency. The system
4 4 0SCS o frequency = 16kHz for normal application.
5 5 7C I Schmitt input for AC zero crossing detection.
6 6 CDS I Connected to a CDS Voltaée divider for daytime/night auto-detection. Low input to this pin
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 open - auto detection «
8 8 Vee Power [Power supply
9 9 v 0 Internal voltage regulator output, 3.6V with respect to ground. Connected to the drain of
EE PIR sensor
10 10 RST I Chip reset input, active low, kept floating or connected an RC network
11 11 OP1P I Non-inverted input of first operational amplifier, connected directly to source of PIR sensor
12 12 OPIN I Inverted input of first operational amplifier
13 13 | OP1O o Output of first operational amplifier
14 14 OP2P I Non-inverted input of second operational amplifier.
15 15 | OP2N I Inverted input of second operational amplifier
16 16 OP20 O Output of second operational amplifier
12-07-0007
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PT8A2611/2621
PIR Sensor Light Switch Controller

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.

Figure 1. System Oscillator

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.F . is the frequency of

OSCD pin, output timing can be caculated as the formula:
Tp = 21504/Foscp

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 V. 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

1 Tp= 21504 / Fog
Rs <560k Ro
OSCS |PT8A2611 OSCD |pT8A2611
/2621 /2621
CS CD
200P
Figure 3. CDS Input Circuit Figure 4. CDS Enable Debounce
VCC
Schmitt
Rp Driver CDS —| ,7
CDS ™ (é(?ntrQI — -« <5s
S ircuit S SS
& > -
PIREnable Disable Enable
T Cbs PT$A2611/2621
Table 1. CDS Pin Function
CDS Status PIR
LOW Day Time Disabled
HIGH Night Enabled
12-07-0007 PT0091-4 07/06/12
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PT8A2611/2621
PIR Sensor Light Switch Controller

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 V. or switching the power switch twice within 3 seconds.

Table 2. Operation Modes by MODE Pin

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 C, ¢, 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 Description
Status Mode P
Output is always ON: RELAY pin sends high level for relay driving; TRIAC pulse train output is
\Y% ON . . .
e 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 . .
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 allows override control by switching the ZC signal.

Figure 5. Override Timing (for PT8A2621)

Operating Mode AUTO ON AUTO ON S S AUTO
8 hours
& ] L ] 5)
Figure 6. RST Application Example
VCC
REST _+ E:%E
RST .

- Z%
CRsT

1 GND
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PT8A2611/2621
PIR Sensor Light Switch Controller

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.

Figure 7. Trigger Timing

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 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

Output

Enable

Comparator

— — — +trigger level

Input

Comparator
Output

el

-trigger level

>24ms

-l ] e

(Notel)

Detect |—> power on delay time
Enable 40s

10s test
enable

Test |-t—p|

Enable —l_/

RELAY s |

[on L

TRIAC |" “ ‘e |I |

ON

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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(D P m l CDM PIR Sensor Light Switch Controller

Maximum Ratings

(Above which the useful life may be impaired. For user guidelines, not tested)

Note:
Storage TeMPETrature .........cceevuereeereereereereenieneeneneennens -40°C to +125°C Stresses greater than those listed under MAXIMUM
. RATINGS may cause permanent damage to the
Supply Voltage to Ground Potential (Inputs & V.. Only) .... -0.3 to +6.0V . . . .
Supply Vol Ground P 21 (O & IC)C/O Ol 0.3 t0 46,0V device. This is a stress rating only and functional
upply Voltage to Ground Potential (Outputs nly) -0.3 to +6. operation of the device at these or any other condi-
DC Input Voltage ................................................................ -0.3 to +6.0V tions above those indicated in the operational sec-
DC Olltp'llt 'Cur‘rent ........................................................................ 20mA tions of this specification is not implied. Exposure
Power DiSSIPAtion ........covueerieriienieeieenieeieenteeieeeee et 500mW | (5 absolute maximum rating conditions for ex-
tended periods may affect reliability.
Recommended Operation Conditions
Sym Description Min Typ Max Units
Vee Supply Voltage 4.75 5.0 6.0 \Y
Vi Input HIGH Voltage(MODE,RST) 0.8V - - \%
V. Input LOW Voltage(MODE,RST) - - 0.2V, A%
fovs System Oscillator Frequency 12.8 16 20.8 kHz
fhosc Delay Oscillator Frequency 12.8 16 19.2 kHz
T, Operation Temperature -25 25 70 oC
DC Electrical Characteristics
Sym Description Test Conditions Min Typ Max Units
L, Input high level leakage current(ZC,CDS) V=45V -0.1 - 0.1 UA
I, Input low level leakage currentt(ZC,CDS) Vv, =05V -0.1 - 0.1 UA
Ly Output Source Current (RELAY, TRIAC) Vou =45V -6 - - mA
I, Output Sink Current (RELAY, TRIAC) Vo =05V 15 - - mA
A\ CDS Transfer High Voltage 3.0 32 3.6 \Y%
Vi, CDS Transfer Low Voltage 1.5 1.7 2.1 \Y
Vi ZC Transfer High Voltage 2.6 29 32 v
Vi, ZC Transfer Low Voltage 1.0 1.4 1.6 v
Vi OSCS Transfer High Voltage 22 24 2.8 \Y
Vi OSCS Transfer Low Voltage 1.0 1.4 1.6 A%
A\ OSCD Transfer High Voltage 22 24 2.8 v
A\ OSCD Transfer Low Voltage 0.4 0.6 0.8 (ZC,)V

Note: These specifications apply for V.= 5.0V and -25°C < T, <70°C, unless otherwise specified.

12-07-0007 8
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PT8A2611/2621

PIR Sensor Light Switch Controller

AC Electrical Characteristics

Voltage Regulator
Sym Description Test Conditions Min Typ Max Units
\Y%
A Output Voltage No load 32 3.6 4.0
. . \Y%
Vopwp Noninverting input of OP2 No load 1.6 1.8 2.0
AV, Line Regulation 45V <V, <55V, 1 =1mA - 30 50 mV
AV, . Load Regulation Ve =5V, 05mA <1 <2mA - 60 100 mV
I Regulator Output Current V=5V 4 - - mA
Operational Amplifier and Window Comparator
Sym Description Test Conditions Min Typ Max Units
BW 3dB Bandwidth - 10 - - kHz
- =5V 1.9 2.05 22 \Y%
Windows Comparator Threshold
T Vee =5V 14 1.55 1.7 \"
12-07-0007 PT0091-4 07/06/12
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PT8A2611/2621

PIR Sensor Light Switch Controller

Oscillator and ZC Input Pulse and Trigger Output Pulse

Sym Description Test Conditions Min Typ Max Units
fose Oscillator Frequency 12.8 16 20.8 kHz
[ ZC Pulse Rise Time - 30 100 ns
t. ZC Pulse Fall Time - 30 100 ns
[ ZC Pulse Period 15.1 20 22.2 ms
V_=5V, R, =560Q
- cC > g > _
o ZC Pulse Width C, = 200pF, see above figl 0.8 1 ms
tor TRIAC Pulse Rise Time - 30 100 ns
tor TRIAC Pulse Fall Time - 30 100 ns
top TRIAC Pulse Period 6.6 10 11 ms
tow TRIAC Pulse Width 48 62.5 76 us
Figure 8. Timing Diagram
R,  ZF
zC
e
ok lr
- e s
TRIAC w
tOW t
o oP
Power Dissipation
Sym Description Test Conditions Min Typ Max Units
Vo = 5V, Ry = 560kQ ,C=200P,
R =560kQ , C_ = 200P,
I Power Supply Current Oth]él' input pins L GND. all - 80 100 HA
outputs float. see figl,2
. V_.=5V, All Input Pins = GND,
Lo Quiescent Power Supply Current cc all outputs float. - 60 80 WA
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ircuits

Typical Application C

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

: : . T
N0 0000A0n &=y
| o —

bk N

—_ : T [PKG. DIMENSIONS(MM)
;i_! : ' "-,' SYMBOL] MIN_| MAX
<| < A 135_| 175

T Al 0.10 0.25

[ - = = | A2 1.35 1.65
b 0.33 0.51

Note: c 0.17 0.25
1) Controlling dimensions in millimeters. D 3.80 10.20
2) Ref: JEDEC MS-012E/AC E 3.80 4.00
E1 5.80 6.20

e 1.27 BSC
L 0.40 1.27
B 0 8
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16-pin DIP
El
[ |
’ i | o S _u{
ol U
l | - 1
_ A = LT Nt
3 i
= 1 1 ﬂ:
o B ——l -B— I E2 |
= -
D -
- - PKG. DIMENSIONS{MM)
Y I M M
(11011011010 STMEOL, M Max
| ' Al 0.51
PR A2 3.20 3.60
_3_ ) ! _I | B 038 | 067
A B1 1.52 BSC
"i' € 0.20 0.36
1 D 18.80 19.20
IEpEEEEEpE £ exn e
Note: e 2.54 BSC
1) Controlling dimensions in millimeters. L 3.00 3.60
2) Ref: JEDEC MS-001D/8B E2 8.40 9.00

Pericom Semiconductor Corparation e 1-800-435-2336e www.pericom.com
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.
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