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Pyroelectric Infrared
Sensor
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The pyrosensor, as developed and supplied to the market by NICERA, is being used world wide for many applications.
For example, light switch control, visitor acknowledgement, security systems and burglar alarms. Utilizing our
expertism gained by years of state of the art expertise, we satisfy marketing needs for high quality and low cost.
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Material call ferroelectrics absorb thermal energy which changes spontaneous polarization generating a surface
electrical charge. The charge is proportional to polarizarion change. This phenomenon is called the pyroelectric
effect. A pyrosensor using fine ceramic materials can detect even the slightest infrared energy charge, such as that
from a human body.
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Thermal equilibrium condition Immediately after temp change
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Ol ¥  Specifications
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Element Type Rec‘;{;‘g’”i”ded Features Applzcatwns
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Dual
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Quad
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Omni-directional Quad
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General Purpose Dual
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Detection from any angle of intrusion. Compensating
element cancels the effects of rapid change in
temperature.

* Human body detector

+ Flame detector

* NDIR gas detector

* Radiation thermometer
* Microwave oven
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Best choice for human body detector. Highly sensitive
to human body while remaining insensitive to ambient
temperature change, vibration or optical noise. This is
due to configuration which electrically cancels such
effects.

* Security burglar alarm
* Air-conditioner
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Two independent dual element pyrosensors in
combination. By using appropriate optics nuisance
alarm from sources such as small animals are much
reduce. Provides higher rejection against external
noise.

* Security burglar alarm

(To avoid false alarm by small
animals nuisance alarm )
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Omni directional characteristics is achieved by unique
4 element configuration. Technical merits of

single and dual type have successfully met on this
model.

+ Security burglar alarm

(For ceiling mount applications )

* Automatic lighting switches
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This model satisfies customer's cost reduction need, * Automatic lighting switches
keeping most performance of dual element type at * Security burglar alarm
reasonable level. + Toys
—
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A new dual type with high sensitivity and S/N ratio and
wide field of view. Excellent human body detection is
achieved by optimal element pattern.

* Security burglar alarm
* Automatic lighting switches
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[ 1RE /A - Ne~HE - FfEEE  FOV - Dimension - Equivalent Ciree

RFIAT
Element Type

HEs I #\AOET a7V | RBEET a7V
Compensated Single Ompni-Directional General Purpose Fa7

quad Dual High Sensitivity
4 element Dual

SSAC10-11 SDA02-54 REP05B RE46B RE200B RE431B

P t )KL P

X-axis . X-axis . X,Y-axis X-axis . X-axis
5 8 45" A 3o 146" 125 3
$175 ﬂ W O g
Y-axis Y-axis 45" Y-axis Y-axis

S E

Dimmensions Drawing [mm]
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PCD5.08

PCD 5.08
] 5.

1. Drain
2. Source
3. Ground 3. Ground

1. Drain
2. Source 3
3. Ground

1. Drain
2. Source
3. Ground

1. Drain 1. Sourcel
2. Source 2 2. Drain

3. Ground 3. Source2
4. Ground
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Equivalent Circuit

PCD 5.08 PCD 5.08 PCD 5.08
B 5. - %. ‘ 5.
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AP FOV : Field of View
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O fErE  Directivity C—

® SDA02-54

AIL X2k Rightelement
X_X .......... ZAIL 4> b Leftelement

TR [%6] HEX A [%]
Relative Sensitivity Relative Sensitivity

[0 E #8 Ratings (25C)

RTI1T HERY VI :i:9 a7 =1 3 SRR BREAIVAV B
Element Type Compensated Fa7)b Fa7Ib Fa7l
Single Omni-Directional | General Purpose | High Sensitivity
BE quad Dual 4 element Dual
Parameters SSAC10-11 SDA02-54 REPO5B RE46B RE200B RE431B
2 e i % (mm) . 2% 1 1.375 X 1 1X1 2% 1 1X1
Sensitive Area 1. 2 elements 4 elements 4 elements 2 elements 4 elements
DS F DA (1) 7~14 7~14 5~14 5~14 5~14 5~14
Spectral Response
575 i J1 (mVp-p) 2900 3200 3600 5500 3900 7300
Signal Output
& VW)
Sensitibity 420K, 1Hz 2400 3400 3900 4860 3300 6450
ek =R (D)
(cmHZ? /W) 3 o 8 3 3 8
Detectivity 1.7X10 1.4 X10 1.2 X10 1.7X10 1.5X10 1.7X10
(420K, 1Hz,1Hz)
SEAMAE R A T (W)
NEP 8.9X1071 1.0 X107° 1.0 X10° 8.5 X101 9.6X107% 7.9X1071
(420K, 1Hz,1Hz)
S
Hiti)) (mVpp) 60 70 90 90 80 130
Noise
F 7y EE (V)
Offset Voltage 0.6 0.8 0.7 0.8 0.7 0.8
[ 4 =
PHEHEIE (V) 22~15 22~15 22~15 22~15 22~15 22 ~15
Supply Voltage
ﬁm?ﬁgﬁ () -30~70 -30~70 -30~70 -30~70 -30~70 -30~70
Operating Temp.
ReFIREERM (C) -40~80 -40~80 -40~80 -40~80 -40~80 -40~80
Storage Temp.
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[ {SHRMEERER  Reliability Standard C

HERIER SHERSR(F M 8
Test Item Test Conditions Criteria

(GRS 60°C, 95%, 500 Ik} FRBRAS T B2 BT 2 WERIACE L
Humidity 60°C, 95%, for 500Hr &S - A X RE, WIHRHNE ES
L B U, ZBILRE20%LUANTHBZ L,
FRRATT 85°C, FIUMIFEIESV, Haie EUHEHT S L 50 210 = &
High Temperature Loading 47k (), 1000 HREfH] °
85°C, 5V applied, 47k Q load, Within £20% of initial value with
1000Hr naturally normalized at room
temperature for 2Hr.
R A —40°C, 10001 ] No remarkable damage.
Low Temperature
—-40°C for 1000hr
Y4 7L -10°C. 30%r+—50°C, 307 %1 ¥4
Heat Shock 77L& L, 100 4 7 v
-10°C, 30min «<—50°C, 30min X
100cycles
b ] e 8ZEL - 10Hz~55Hz
Vibration ZHRME ¢ 1.5mm

#5110 HEA © 10~55~10Hz
DOHRIERE ¢ 3 il i 2 R

Apply vibration of amplitude of 1.5mm
with 10 to 55Hz band to each of 3
perpendicular directions for 120min.

Uit 15 [ 5RARIE F7 AN IkgDIRESI & A . 5 BRI
Lead Strength ¥

1kg strain force along lead, 5sec

“FH it 2605 °C, 1018, V) — P2 5
Soldering Heat 1.5mm & T

260+£5 °C, 10*1sec. Dipping leads
submerge into solder down to 1.5 mm

below stem.
B AKH1160mmHg, 145 B2 SIENREL RN &,
Hermetic Seal

160mmHg water, 1min No bubble visible.
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[ BIEF53%  Measuring Method I —

400mm

EBWHRIMR Y
Pyro sensor

77 La—-4
Amplifier Recorder

Z1) b
Slit
RARF 420K A=A F 250 T TBERNE  Amplifier gain - --- - 72.5[dB], 1[Hz]
Black body Mechanical chopper FaAavEVIREREEL  Chopping frequency +«+«+«vvv- 1[Hz]
- EDBNEBIE  Supply voltage ««+ =« +vevsereneaneneanennns 5[V]
CBTEHETL  Load resistor -« eeeeaereeeeeeeaan 47 kQ]

O 7V T DRIREYFIE  Frequency response of amplifier B N
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Wl
— 70
w T /| N\
£ /
e 8 \
65 7/
\
\
€001 02 03 05 1.0 20 30 50
Bl E

Frequency [Hz]

O BERESSY  Frequency Characteristics _

(SDA02-54)
T

100

AR (6]
Relative sensitivity

| | |
%o 02 03 05 1.0 20 30 50 100
Fav BT TR [HZ)
Chopping Frequency

O] —fxMT 17 IVI U XY bDIES  Typical signal of dual element dete

HI I ¥ —DBE
Heat source movement

TLRILLX
Fresnel lens

RET YT e
Detecting area HEHES
Output signal
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] —RMIEERTE  Typical Configure

KEL X (7L 3L X) Optical lens (Fresnel lens)

Output

D ’ ’ ’
— : —o
I RILF—
Thermal energy Amplifier Comparator

[ [SFAEEEH  Typical Application €

VNV v

S T
0.1

i

10k Relay

Pyro sensor

i

o ahwN
8EGY

10k

Amplifier Comparator Timer Relay driver

LP2902M : Quad operation amplifier
4538 : One shot multi-vibrator
ON-Time = RXC sec

0 AR5 LREIIIG  Custom Prodi ©
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NICERA is aggressively challenging new pyrosensor model development.
We are willing to offer for your special specification, element configuration and applications etc.
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SUNSTAR
[ BERG Related Products
o ET 4 JUF— Optical Filter
HET 1 ILF— FHES
Optical Filter Applications
vyay A
Silicon Temperature measurement

43 pm/NY FIN A RMRHN

»  Band-pass Flame detection
50um Y78 UNES i

7 Long-pass Human body detection
6.5umu YIS tFLVT 14—

7 Long-pass Security

3~5umARIT—}
7 AR coated

7 4 L2 — 2 & L DFKibbg = HH$ %

AR-coating is used to reduce the surface reflection of filter material.

AR :Anti-Reflection coating (S 11 )15)

o HZET 4 IV —DERFBYFYE  Spectral Response of Window Materials

100

70
60

90 .
80 3~6umARI—hT1Ib 2 - T~ e ";.- ey

Y

4.35/lm \ - o= S .
INUR ISR T4V E - s b
Band-Pass Filetr { ¥ )

AR-Coating Filter

EBE [%]
Transmittance

50 N\ Si71/bz

40 Si Filter |
_.‘\ 5umaGISZT 4V A
30 i " i
:,- Long-Pass Filter 6.5,mAL ISR TV E
20 H Long-Pass Filter
10 H
0 . £ . e
2.5 3 4 5 6 7 8 9 10 11 12 131415 20 25
# K [um]

Wave Length
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e JUXRIVL VX Fresnel Lens
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To determine detection range and area. Custom designs are available for various coverage patterns and detection range.

# & Part Number : NL-3

14° .
T 7.4
2 —— 7
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e e I ]
32° - o 12.5°
1 13.17
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(m)

EBERF/INT—

Vertical View Pattern

,§ é 8.5m
0y 7 T

; 9.6m
1596 =
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FaTILILAN T =" pp 705 - 99m
ATi=E% '3'2 BrS 16.32" 2
DUAL ELEMENT .-
SRE PRSSENST o ter7 s Basm —
1 1 ; CE3  RETEEEREEH PR I 0 1om
Dimensional Drawing ) er car Do
Loz 8234y
[ENs 16023, , =5
.. 38.08; . w4em 7.98 - g om
e \.\ggz o E 3 5m
. ./m B
46.00 MAX.0.670.1 - )
| i |

10.0 10.0

40.00
45.00
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&
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KERFINT—2

Holizontal View Pattern

[mm]

&) Z Part Number : NL—11

SE & ‘ EERE/INY—>
Dimensional Drawing Vertical View Pattern
. A
F1 F1
D1|D1
E1" E1
ctsX+{ABlc | 1
E2, E2
D2'| D2
F2' F
- 2
i %m 3 1 1 1 1 J
NIl ! | ! 1 2 3 4 5 (m)
e s KERFNY—Y
{mm] Horizontal View Pattern
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o CdSytz>Y (dS Photo Cells
RtV EHFEDETEDODN.,. ARREDNBCE O IEEZRE L. RIS ZEESEE T,

To activate light control device use with infrared sensor, when ambient condition is enough dark.

@ N4BC Series (Base Size:¢4.5mm)

‘ 342 MAX.35 40402
405 W
[ (\)(\) I |=——-1} , ©
W | 34201 [4.9%59
[ (\(\ I Q """"""""" L\(} -
) < N
MAX. 3.0
RESIN COATED RESIN COATED
e "
) ARBERE [ N5AC Series (Base Size: ¢ 5.0mm)
Typical Spectral Response
100%
/ \ ‘ 3442 MAX.35 46402
> 80%
g / \ ‘ 505 i
e goo (( ~ b\
[ \§ I S ¢
%% )) j Jl O
B2 400 3.4+0.1 (534025
o>
g Y N l (T o
[ H A\
T 20% )] \:J\ /
MAX. 3.
0% — RESIN GOATED RESIN COATED
400 500 600 700 800 900

K’ R
Wave Length [nm]

(Ta=25C)
I BRAERE
Photo-electric Characteristics Maximum Ratings
1
e BRI BRI puemE | MEEH|  EEEE
Photo Resistance Dark Resistance Supply Voltage Power Ambient Temp.
[kQ] MQ] [Vpc] Dissipation [cl
[mW]

N4BC-03156 3~ 15 0.6 >0.2 100 50 -30 ~ +50

N4BC-03207 3~ 20 0.7 >0.5 100 50 -30 ~ +50
é N4BC-10207 10 — 20 0.7 >0.5 100 50 -30 ~ +50
% | N4BC-16337 16 ~ 33 0.7 >0.6 100 50 -30 ~ +50
8 N4BC-25607 25 ~ 60 0.7 >1 100 50 -30 ~ +50
E N4BC-309085 30 ~ 90 0.85 >5 100 50 -30 ~ +50

N4BC-50109 50 ~ 100 0.9 >5 100 50 -30 ~ +50

N4BC-80209 80 ~ 200 0.9 >10 100 50 -30 ~ +50

N5AC-03107 3~ 10 0.7 >0.2 100 50 -30 ~ +50

N5AC-08257 8§ ~ 25 0.7 >0.5 100 50 -30 ~ +50

N5AC-10207 10 ~ 20 0.7 >0.5 100 50 -30 ~ +50
» NOSAC-163375 16 ~ 33 0.75 >0.6 100 50 -30 ~ +50
'g N5AC-20507 20 ~ 50 0.7 >1 100 50 -30 ~ +50
8 N5AC-20508 20 ~ 50 0.8 >1 100 50 =30 ~ +50
§ N5AC-30508 30 ~ 50 0.8 >5 100 50 =30 ~ +50

N5AC-30708-5 30 ~ 70 0.8 >5 100 50 =30 ~ +50

N5AC-309085 30 ~ 90 0.85 >5 100 50 -30 ~ +50

N5AC-50109 50 ~ 100 0.9 >5 100 50 -30 ~ +50

N5AC-80209 80 ~ 200 0.9 >10 100 50 -30 ~ +50
OME RIS - 500 [Lux] T 3 BFHILL EOFTEHR &35 (DPre-measurement condition : Exposed in 500 Lux for more than 3 hours.
@i K P 10 [Lux] O A 8 L C10R0 % DI PihiE @Dark Resistance value measured 10 sec. after shut off 10 Lux source.
®y fifi  10~100 [Lux] Bl & 5. EEHEDQIKPTALH @) y value : Standard gradient rate of resistance ranged by 10~ 100 Lux.

FFRCEEDOmENED £0.18 3 3%) (0.1 unless otherwise stated)

yh logR,—logR, R, :x[Lux]RrDOPHEPfE  Photo resistance as lighting x.
@ logE,—logE, E.:x[Lux]KDOHEE Iluminance lighting x.
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