4 tontek TT0003

PIR sensor control chip

Outline

e TTO0003 is a CMOS chip designed to human infrared sensor control integrated circuits; it is a
kind of high-performance sensor signal processing integrated circuit (IC) which together with
PIR sensor and outward elements to constituent PIR switch. It can automatically and quickly
open such devices as incandescent lamps, fluorescent lamps, buzzers, automatic valves,
electric fans, dryers and automatic hand-washing facilities. IC is especially suitable for
enterprises, hotels, shopping malls, warehouses, passages or corridors of houses, automatic
lights, lighting systems and alarm systems.

e It can use PHOTO transistor or CDS application. The chip is equipped with amplifiers,
comparator, timer, control circuits, system oscillator, and output timing oscillator. Its PIR
sensor detects infrared power variation induced by the motion of a human body and
transforms it to a voltage variation. If PIR output voltage variation conforms to the criteria,
then the lamp is turned on with an adjustable duration.

Characteristic
e Voltage operating range : 1.8V ~ 6.0V
e Low power CMOS technology (ideal for battery operated PIR devices )
e  CMOS high input impedance operational amplifiers
e  Bi-directional level detector / Excellent noise immunity
e  Built-in Power up disable & output pulse control logic
e Dual mode : retriggerable & non-retriggerable
e Package for 16 SOP

Applications

e Human infrared sensor lights
e Automatic energy-efficient lighting occasions like garden, garage, hallway, stairs
e Monitoring, alarm, doorbell system like home, shops, offices, factories

e Automatic switching system like exhaust fans, ceiling fans
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4 tontek TT0003

IC Pin diagram and description

A [ 1] [ 16 ] ouT1
vo [2] [ 15 ] INN1
RR1 [ 3] [14 1 INP2
RC1 4 13 INN2
RC2 [ 5 | 12 ] OUT2
RR2 [ 6 | 1] VDD
vss [z | (10 ] 1B
VREF 8 9 vC
Compatible with BISS0001
Pin name Pin Description
A Retriggerable & non-retriggerable mode select
( A=0 : non- retriggerable , A=1 : retriggerable )
VO Detector output pin ( active high )
RR1 Output pulse width control ( Tx )
RC1 Output pulse width control ( Tx )
RC2 Trigger inhibit control ( Ti)
RR2 Trigger inhibit control ( Ti )
VSS Ground
VREF RESET & voltage reference input
VC Trigger disable input ( VC>0.2VDD =enable ; VC <0.2VDD =disabled )
IB Op-amp input bias current setting ( RB connectto VSS , RB about=1.5MQ)
VDD Supply voltage ( 1.8V ~6.0V )
OUT?2 2" stage Op-amp output
INN2 2" stage Op-amp inverting input
INP1 1 st stage Op-amp non-inverting input
INN2 1 st stage Op-amp inverting input
OuUT1 1 st stage Op-amp output
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IC Internal functional diagram
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VR = 0.2vDD, VM = 0.5VDD

Bi-directional level detector VIH = 0.7VDD, VIL = 0.3VDD
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Electrical Characteristics

e Limiting values

Parameter Symbol Condition Rating Unit
Operating Temperature Top - -20 ~ +70 [
Storage Temperature Tste - -65~+150 T
Supply Voltage VIN Ta=25°C VSS-0.5~VSS+6.5 \%
Input Voltage V| Ta=25°C VSS-0.5~VIN+6.0 \%
Note : VSS symbolizes for system ground

e DC/AC characteristics : (Test condition at room temperature 25 °C )

Values
Parameter Symbol Test Conditions - Unit
Min | Typ | Max
Operating Voltage VDD — 1.8 - 6.0 \%
RB=1.5MQ @VDD=3V - 20 30
Operating Current IDD Sﬂg;& Ez;jzcz zzzz;zz ;2 j: UuA
RB=2.0MQ @VDD=5V - 20 40
Input voltage VOS VDD=5V - - 50 mV
Input current I0S VDD=5V - - 50 nA
Open loop gain AVN VDD=5V RL=1.5MQ 60 - - dB
common-mode rejection ratio CMRR VDD=5V RL=1.5MQ 60 - - dB
OP output Hi VYH vDD=5V 4.25 - - \Y
OP output Low VYL RL=500KQ & 1/2VDD - - 1075 \Y;
VC input Hi VKH 11 - - \%
VREF=VDD=5V
VC input Low VRL - - 0.9 Vv
VO output Hi VOH VDD=5V I0H=0.5mA 4 4.8 - Vv
VO output Low VOL VDD=5V 10L=0.1mA - 0.1 0.4 \%
A input Hi VAH VDD=5V 3.5 - - \%
A input Low VAL VDD=5V - - 15 V

Note: Resistance RB reference basic application circuit
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Function Description

Bi-directional level detector VIH = 0.7VDD, VIL = 0.3vDD

Non-retrigerrable waveform (A=0)

VIH ] —{_‘ ]
ouT2 ]
VIL I_

Retrigerrable waveform (A=1)

Tx Ti Tx Ti
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TTO003

Basic Application Circuit (1)
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TX The delay time and output resistors, capacitors follows :
( Test conditions are not considered stable PIR trigger time, the actual delay time due to steady time

increases of PIR application circuit becomes longer )
RR1RC1 — Delay time TX , TX=49152R1C1,
RR2RC2 — Inhibit time

o TI=256R2C2, TB = 16R2C2,

RR1RC1 — delay time TX RR2RC2 — inhibit tome TI, De-bounce TB
TX = 49152R1C1 Tl = 256R2C2, TB = 16R2C2
c1 R1 VDD=5V | VDD=3.3V | ., R2 VDD=5V VDD=3.3V
X Tx TI TB TI TB

0.01uF 22KQ 6.0 sec 4.6 sec 0.1uF 56KQ 1.0 sec 68ms 0.8 sec 53ms
0.01uF 47KQ 13 sec 10 sec 0.1uF 82KQ 1.5 sec 99ms 1.2 sec 79ms
0.01uF 100KQ 26 sec 20 sec 0.1uF | 110KQ 2.0 sec 134ms 1.5 sec 103ms
0.01uF 200KQ 53 sec 40 sec 0.1uF | 150KQ 2.8 sec 179ms 2.1sec 141ms
0.01uF 330KQ 87 sec 66 sec 0.1uF | 180KQ | 3-3s€c | 216ms | 2.5sec 171ms
0.01uF 680KQ 179 sec 135 sec 0.1uF | 200KQ 3.7 sec 246ms 2.8 sec 190ms
0.01uF 1MQ 283 sec 198 sec - - - - - -

2018/7/24 Page 6 of 11 Version : 1.0




'ﬁ?@::rﬂnak

OUT2 TB (De-bounce timing)

TTO003

PIR Basic Application Circuit (2)

TTO003: 5.5V ~ 24V DC DEMO

Reference only
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TTO003

AC 2-lines PIR Basic TRIAC Application Circuit (3)

Reference only

FUSE
RAS
AC110-220V 47KI 14w
50/60 Hz
KSPa4
RAL RA2 RA3 RA4 QL_| 1mAaoov
2001w 20M 20M 20M
INPN 433V
i Q?
MCR100-8 D2 l
LAMP 0.8A/600V cAL
1N4007 4
z206.2v E2/100uF +_| E3/1000F cA2
Load < 200W 16V
0.1uF
1N5234 v 0.1uF
12w
T 6.2V RA8 RA9
Q3
1N4735 100K
BAT08-600C I¥ w o
T1
D3
RA6 RAT 1N4148
100 vo
510
R6
u1
ve VREF
9 8
1B
10 7Y
C6 | lonF RR2 R2
—co L] 6
RIO 10K RS 1M
out2 » 5l RC2
*Les INN2
RCL
o f—
\\\ 10uF = 4
INPL RL
\ < 14 3 RRL N
G A INNL VO
15 2
1
ca | [100F ourL R A A
swi
C1_| c2 _|
R8 -
c7 R4 \\\
A= 47k
- 47K \\\ RB
lLonF R Casm
+lcs
TANF
/77

2018/7/24

Page 8 of 11

Version : 1.0



'ﬁ?@::rﬂnak

TTO003

Descriptions of Packaging

e SOP16

SEATING PLANE

E

AINOTES : DIMENSION ™ D " DOES HOT INGLULE MOLL FLASH .
PROTRUSKINS OR GATE BURRS.
WCLD FLASH |, PROTRUSIONS 2ND GETE BURRS SHALL
HOT EXCEED  0.15 MM ( ©.006 INGH ) PER SIDE.
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DIMENSICH N MM | DIMEMSION M INCH
SYMECL MIN. MAX. MIN. MAK.
1 135 | 17 | nos3e | o.oses
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"“ﬁl\l c 009 | 025 | 00075 | C.000E
) LI Y I e 127 BSC 0050 BSC
| D 980 | 1000 | 038% | 0.3937
H H 580 620 02284 02440
E 380 | 400 | oa4e7 | oaam
L 040 | 127 | cots | coso
h 025 | 050 | oo0os | ootos
_Jl‘_i g T ) r B
3 JECEC M5—D12 (4C)
;"—1
|II |I
= -
| —
GAUGE PLAIE y [
] o
DEaLs ¥ i }q

Version : 1.0



‘(z tontek TTO003
e CPC16
MIN.(mm) | MAX.(mm) MIN.(mm) MAX.(mm)

SYMBOL SYMBOL

A 4.50 4.70 C 0.85 1.05

Al 0.29 0.39 C1 0.00 0.15

e 0.53(BSC) C2 0.15 0.18

B 2.50 2.70 L 0.40 0.60

Bl 3.85 4.15 0 0° 8°

b 0.16 0.26

e b
c2

B

Bl
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TTOO003

Package Type Chip Type Wafer Type

TTO003 - -

REVISION HISTORY::
2018/7/24: Initial version 1.0.
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