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THERMOMETRICS

A COMMITMENT TO EXCELLENCE

Amphenol

Advanced Sensors

@ 0 Thermopile IR (Infrared) Sensors

Thermopile IR (Infrared) Sensors are used for non-contact or surface temperature measuring.

Thermometrics Thermopile Infrared (IR) Sensors consist of thermo-elements, a flat infrared filter and a
thermistor for temperature compensation, all in a hermetically-sealed package.

Status Lead length Response Time  Output Package Operating Temp RvT @ 25°C Accuracy Field of View
(ka) (Typ)

ZTP-101T Active 3.0mm 22ms Analogue | TO-39 (TO-5) -20°C to 100°C 30.00 50°
ZTP-115 Active 3.0mm 7I5ms Analogue TO-5 -20°C to 100°C 10.00 55°
ZTP-115L Active 13.2mm 7I5ms Analogue TO-5 -20°C to 100°C 10.00 55°
ZTP-11511 Active 6.7mm 7I5ms Analogue TO-5 -20°C to 100°C 10.00 55°
ZTP-115M Active N/A 0.3 to 0.6 seconds | Analogue | PCBA Module -20°C to 100°C 10.00

ZTP-135 Active 3.0mm 7I5ms Analogue TO-46 -20°C to 100°C 10.00 56°
ZTP-135B5 Active 13.5mm 7I5ms Analogue TO-46 -20°C to 100°C 100.00 85°
ZTP-135H Active 13.2mm 7I5ms Analogue TO-46 -20°C to 100°C 100.00 26"
ZTP-135L Active 25.4mm 7I5ms Analogue TO-46 -20°C to 100°C 100.00 26"
ZTP-1355R Active 13.5mm 7I5ms Analogue TO-46 -20°C to 100°C 100.00 85°
ZTP-1485R Active 13.5mm 37ms Analogue TO-46 -20°C to 100°C 100.00 85°
ZTP-315 Active 25.4mm __ 25ms Analogue TO-46 -20°C to 100°C 30.00 75°
ZTPD-2210 N L—Z Digital 12C TO-39 -20°C to 85°C 100.00 |+1.0°C @ 40°C 85°
Development Kit::}'“ New Product Coming Soon # PCBA

__7—-"’\/“\/2‘\\

Features

¢ Non-contact measurement

e Wider surface area measurement

e Small-size sensor package

e High sensitivity

¢ Included ambient temperature (thermistor)
sensor for compensation

e Fast response time

e Low cost

See the full range here:

Applications

Medical
Patient Monitoring

e Ear & Tympanic Thermometers
e Forehead Thermometers
Industrial

e HVAC

¢ Occupancy Detection

e Appliances

Electrification

e Charging Cables & Stands
e High Voltage Converters & Transformers
e Battery Storage

https://www.amphenol-sensors.com/en/thermometrics/infrared-sensors
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ZTP-101T

| 19.2540.1 |

Specifications

Thermopile Chip

Parameter Min i Max Units Condition
Typ

Chip Size 30X3.0 mm®
Diapheagm 15x%15 mme
Size

. 0.51x g
Active Area 0.51 i
Internal 140 200 260 ey 25°C
Resistance @3.2:&:0.&5 .

-
Resistance 0.10 %10 #2.54+0.05 =
TG H
Respaonsivity 77 110 143 VW S00HK, 1 Hz .
Re ity “i“/.f/i’//.aj" -
Tc -0.11 WG
Moise RM.S. 1
" L
Voltage B2 nirms 25°C it g
NEP 0.860 nW/Hz'? S00K, 1 Hz ﬁ I "
Detectivity 9.00 EO7 emHz'*/W  SDOK, 1 Hz & | |
Tirme -
Constant 22 ma
SECTION A-A

Thermistor for Temperature
Compensation
Uit rors
Paramater ) Condition Pin arangarmeni:
1. GND Thevmisior
2 . Tharmapile
Aesistines 201 30 309 k0 Tal. 3%, 3. GND Thermegsia
a25°C 4. Thermistor
Beta - Vaiue 3773 3811 3840 K Tol. 1%, N
Defined at
0sG
Sensitivity Field of View
g NN Parameter Limits Units  Condition H H H
.l i i i i i f:l‘: of 45 50 55 Degree ;D:i:um - ~
. Output 100 i
Y ¢ _ P} SR BT <A VAN
I e 08 Lot ; i V i \\/\\
ER . / e os 5 ol A :
g 1 i i i i i er b ‘E' :I . . \/-__-—--
0 : FACTY IR NEY (1008 0 ML LN NN 1 N :
// 3 E i :
ab E L % . - B .. .
i E o4 - |: 20 :
2T 30 a0 e0 80 oo 2 oap J
Object Temperature[°C] @Tamb.=25[°C] o2 0 — g
‘ J a1
- ' s EEEE NN R e 2 4 6 8 10 12 14 16 18 20
'w-su -50 -40 -30 -20 -10 O 10 20 30 40 50 &0 Wavelength{um}
L Degree Y, \ J/
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ZTP-115 (L & L1)

Specifications

Thermopile Chip

Parameter Condition
[ Mo | e | Max

Chip Size 1.8x1.8 mm?
gi':: hragm 1.0x1.0 mm? 0825005 1

@ L.5E0.05 g
Active Area 0.5x 0.5 mmé ﬁ

4
Intamal 35 50 65 ko2 25°G R
Resistance
Resistance T.C 0.15 W"C :3 . L
Responsivity 42 60 78 VW 500K, 1 Hz 2 i /| LEAD LENGTH :
og Varioble [3.0, 6.7, 13.2mm+0.5mm]
Responsivity
=010 W"C ' !
TC g
) RM.S.,
Moise Violtage 30 nV rms 2590 -
MEP 0.50 nW/Hz"* 500K, 1 Hz et il
Detectivity 1.00 E0B cmHz"3/W 500K, 1 Hz () i snelB
. Thisvrestoe

Time Gonstant 20 ms

Thermistor for Temperature

Compensation

Parameter

Ordering Information

Condition

Resistance 9.7 10 10.3 k2 Tol. :3%, @25°C 3.0 ZTP-115
Beta- Value 3930 3970 4010 K Tol. 1%, Defined 6.7 ZTP-115L1
at 25°C/B5°C 13.2 ZTP-115L
Sensitivity Field of View
I Farameter Limits Units Condition
o = Filter Transmission Data
N Field of 50 55 &0 Degree 50% of
/ View Maximum ~
foer £ Output 100
e Wy a VU O T O
E / 10 B0 !/\vf\
3 09 v ]
‘E_ ; / 08 i g o :
° // . é,ojv E ; \/""‘"‘
. S 08 £ ® - -
o sul I
s g .
( Object Temperature[°C] @Tamb.=25[°C] | 02+ i ’ !
h. 4 01 H 2 4 6 8 0 12 1 6 18 0
00 A 1Tt N Wavelength [um)
-60-50 40-30-20-10 0 10 20 30 40 50 60

Degree
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ZTP-115M

Thermometrics ZTP-115M is a single Thermopile Infrared (IR) Sensor Module used for non-contact surface
temperature measurement. It consists of a thermopile, IR sensor, signal conditioning and voltage output.

Specifications

Supply Voltage
single Supphy (+5V]

Supply Current
Typical 2.7 ma

Response Time
0.3 ~ 0.6 second

Range of Measuring Temperature
-40°C ~ 145°C

Operating Temperature
-£0°C ~ 100°C

Storage Temperature
-20°C ~ 120°C

Thermopile Sensor
ZTP-115

Sensitivity

5

Output (V)

=]

-20 il 20 40 60 B0 DO
Object Temperature(“C)

120

1

160

www.amphenol-sensors.com

Field of View

+ Horizontal Mormalized Qutput (obowve 50%) : £5.5°
« Vertical Mormalized CQutput lobove 50%) - +6° / -3.5°

*Condition : Distance of IR Point Source to Reflector :
170 mm

— T
— T

0.8

aan

JEED/ZmER

« Spot Size of Normalized Qutput (obove 10%)

Specifications are subject to change without notice
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Temperature Accuracy (Typical)

-

Object Temp. :
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Outline of Sensor Packaging and Pin Arrangement

' » A
§0.2 73 i 133 i
e * PIN LAYOUT
i 1.
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e
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I
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Module Circuit

-
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o
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ZTP-135

Specifications

Thermopile Chip

Parameter

9.25+0.1

Condition

Chip Size 18x18 mem? H
0,8+£0.1
Diophrogm Size 14x14 mm?
Active Area 0.7x07 mm® 8.24+0.05 .
Internal 254005 g
42 &0 78 k0 25°C @ ﬂ
Resistance
Resistance T.C 0.12 %/°C T
Responsity 42 &0 78 viw S00K, 1 Hz ﬁ/
Responsivity T.C -0.10 %./*C ~ T A
Noise Voltoge 32 nv rms RMS., 25°C E
oy
NEP 0.53 AW HzY? SO0K, 1 Hz =)
—
Detectivity 130E08 emHz'?/W  SO00K, 1 Hz
Time Constant 25 ms SECTION A-A

Thermistor for Temperature Compensation

Ll
Pin arrongement
1. GND Thermsacr
Parameter Condition e
4. Thermistor
Resstonce 9.7 10 k2 Tol. 3%, B25°C )
Beta - Value 3930 3970 K Tol. -1%, Defined
at 25°C/85°C
Sensitivity Field of View Filter Transmission Data
~
s Parameter Limits Units  Condition 100
b‘ 50% of & ’/\\l/\ ~
6 / Deg'ee MQ)(II:\U'“ V
/ Output _ I
i H = 60
- < L
s b | E®
£ 4 wELETYEEN |
8 08 IAN/INN - 2
307 fp / ! \ B J
0 g W ANNN !
o 0.6 0
Fa T osh / H
5 i H = § 2 4 6 8 10 20
0 20 40 60 80 100 Eoap /; RN : \ Wavelength (um)
Z o3 :

\_ Object Temperature[°C] @Tamb.=25[°C]

www.amphenol-sensors.com

o r .
eo il S
60 -50-40-30-20-10 0 10 20 30 40 50 60

Degree
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ZTP-135BS

Specifications
Thermopile Chip

ZTP-135BS has a blackbody layer. This
blackbody layer can increase thermopile
sensitivity and reduce R-TC (Responsivity
of Temperature Coefficient) value.

Parameter Limits Units Condition
Min Typ Max
Chip Size 18x18 mm?
Diophragm Size Lax 14 mm*
Active Aren 07x07 mm*
Internal Resistance 42 60 78 kL2 25°C Lz : 7 -
Resistance T.C. 0.12 %.°C 5[8 i 17005 il
18 R\
Responsivity 38 54 70 viw 500K, 1Hz g By :
=]
Responsivity T.C. -003 %/ =C .3 ‘[ ]ﬂ H -
Noise Voltage 32 AVims  RMS. 25°C E | g
L]
MEP 0.59 nwW/Hz'? 500K, 1Hz H
Detectivity 118 E08 cmHz /W 500K, 1Hz !
Time Constant 25 ms
GND THERMOPILE
Thermistor
Parameter Limits Condition
GND THERMISTOR
Typ
Resistance 97 100 103 k2 Tal:3%, @25 °C
Beta - Value 3901 3540 3979 K Tol:1%, Defined at
@25°C/50°C <BOTTOM VIEW>
Sensitivity Field of View Filter Transmission Data
s o -
Blr Parameter Limits Units Condition
// Min Typ Max
/ Field of View 80 85 20 Degree  50% of
/ Maximum 3
6 / Output §
s
£ / H
E 4 / £
2 10
g /
2 09}
o 2F // 08
) o \
2 07}
of 3 o6}
3 os
vl 1 1 1 1 1 1 =
0 a2 o o @ 1w g
Object Temperature [°C] @ amb = 25[°C) | 2 o3}
_/
02}
01}
oo 1 1 i i 1 1 1
80 60 40 -20 0 20 40 60 80
' Degree 4

www.amphenol-sensors.com
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ZTP-135H

Specifications

Thermopile Chip

Parameter Limits Condition

Typ
Chip Size 18%18 mm’
Diaphragm Size 1414 mm’
Active Aren 0.7%07 Fim ¢ 8.22+0.1 g
Internal D 40,05 c ﬁ
Resistance e Eo e ke G 3 -
Resistance T.C o1z %/ e w
Responsivity 42 58 78 VW 500K, 1 Hz : : 3
Responsivity T.C -0.10 %/°C < ; K
Naise Voltoge 32 nMrms  RMS.25°C < ! . 2
NEP 055 rw/Hz?  S00K.1Hz E 5
Detectivity 1.27 E08 emHzYW 500K, 1Hz 3 | ' hl |
Time Constont 25 s E SECTION AA

Thermistor for Temperature Compensation

Cient s
Parameter Limits Condition '::_:’f‘m
2. Thesmopd
3 Thermator
4 GND Thermopde
Resistance 97 100 103 [1#] Tol_ :3%, @25°C
Beto - Violue 3920 3960 4000 K Tol. :1%, Defined
at 25°C/50°C
Sensitivity Field of View Filter Transmission Data
' 8 IR rocometer Units Conditon [N A
100
sl :‘l‘ﬁu' 81 86 91 Degree ;‘:’:ﬁ.:rum © l r/\ j\
Output /V v 7
S - ~ g o«
g‘ 10 g \/———-
a 2w
2, 09 E
© 08} g : :
[1]] T S - - g 07| = =
/ - o 06
L]
2 [T E 0% JECTTTTTTN
0 20 40 60 80 100 g 04 2 4 6 8 10 12 14 16 18 20
Object Temperature["C] @Tamb.=25["C] § 03 / i \ Wavelength (um)
\. J : / Pl \ y,
0.2 t H \
0.0 / s
80 60 40 20 0 20 40 60 80
Degree
p A
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ZTP-135L

Specifications

Thermopile Chip

Parameter Limits Condition
Typ
Chip Size 18x18
Diophrogm Size 14xlé mm?
#8.2240.1 wy
Active Area 0707 mimé -
& 440.05 § g
internal 42 60 78 ke 25°C A =
Resistance ™| =
|
Resistance T.C 0.12 %/C iFr i FFFEEE
]
Responsiity 42 53 78 VW 500K, 1 Hz
Responsivity T.C -0.10 %/°C = g E 9 il
Moise Voltoge 32 v rms RMS, 25°C E d 1 E
MEP 055 nW/Hz'* 500K, 1Hz =] =
-
™~
Detectivity 127 E08 cmHz¥W  SO0K, 1 Hz S |
Time Constont 25 ms E SECTION A-A
. - Unit: mm
Thermistor for Temperature Compensation
Pin arangement:
1. GND Thermistor
Parameter Limits Units Condition 2. Themgde
3. Thermstor
Typ & . GND Thermapile
Resistance a7 100 103 o] Tol_ 3%, @25°C
Beta - Value 3920 3960 4000 K Tol. :1%, Defined
at 25°C/50°C
Sensitivity Field of View Filter Transmission Data
AW Focameter Limits Units Condition [l
8 Min Typ Max 102
:I::ﬂf 81 86 a1 Degree ;Z‘::lm w ’/\' vlr\
s outut . U
— g 60
£ ) /T
g LY S — £ w
8.1 0.9 £
g 08 : .o J
5 ol S
0k .E' o7 H ATS o
O 0.6 i :
H .§ 0.5 2 4 [ 8 10 2 “ % % 20
1T 0 a0 e0 80100 E D 5 1 Wavelength (um) |
Object Temperature[°C] @Tamb.=25["C] S 05 ] -
oal ! b
00 / i 1
80 -60 -40 -20 O 20 40 60 80
Degree

www.amphenol-sensors.com Specifications are subject to change without notice
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See ZTP-135BS for version
with blackbody layer.

ZTP-135SR |

ra

S DECIﬁ cations Outline of Sensor Package and Pin Arrangement
. * B0.18in
Thermopile Chip 6 mm
=01
Parameter Limits Condition
Typ K

Chip Size 18x18 mm?

Diaphragm Size 14x14 mm*

Active Areg 07 %x0.7 mm*

Internal Resistance 42 60 81 k€2 25°C

Resistance T.C. 012 %4 °C

Responsivity 43 62 81 ww 500K, 1Hz ¥

Responsivity TC. -0.10 %4 °C

Noise Voltage 32 v rms RMS,25°C |

172 @009 004 im (113 mim|

MEP 051 nW/Hz'* 500K, 1Hz B4 m:; — Optical distance

Detectivity 135 €08 cmHz"3W 500K, 1Hz 0.1 B

Time Constant 25 ms TOP VIEW

Thermopile Thermistar
i T 4 places @ 0.04 in

ThermlStor [0.45 mml £0.05

Parameter Limits Units Condition R CO@0.1in|254
,/ mm| 0.1
Typ L \l
Resistance a7 100 103 k2 Tol 3%, @25 °C BOTTOM VIEW ¢

Beto - Value 3920 3960 4000 K Tol:1%, Defined at
@25 °C/50 °C

45° x0.2°

. o
. -~ GND
-
Thermopile
GND
Thermistor

Sensitivity Field of View Filter Transmission Data

Parameter Limits Units Condition )
Min Typ Max

Field of View 80 85 90 Degree  50% of ) W/\ I\ A

Maximum
Output

10}

08 F

07f

06} )

05t 2 4 6 8 10 12 14 16 18 20
Wavelength { m)

04

02

00 " i i A
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ZTP-148SR

Specifications : .
p Outline of Sensor Package and Pin Arrangement
Thermopile Chip
2852015 135405
Parameter Unit Condition 4201 '-A
Min 5% Max AN
z fin
Chip Size 1.8X18 mm ;g \
Active Area 0.7x0.7 mm’ Absorber area - % Z§ (:
Internal Resistance 60 85 111 KQ @25°C S‘ N f§\. \
‘ 2 YA
Resistance T.C. 0.12 %/°C S § é\ [
S A AN\
ponsivity 43 61 79 vw 500K, 1Hz, ,L &
Responsivity T.C. -0.07 %/°C S kit
Noise Voltage 37 nV rms R.M.S, 25°C
NEP 0.61 nW/Hz1/2 a
Detectivity 114 cmHz12/w
Time Constant 32 ms
Thermistor
‘ Limits ’
Condition
Parameter Mn | Ty Max unit |
Resistance 97 100 108 KQ Tol..3%, @ 25°C
Beta - Value 3920 3960 4000 K Tol.11%, Defined at 25°C/50°C
Sensitivity Field of View
30 Bt recsochosconafunnnnadonoosen 4 T e
Fiaid of View 80 85 20 Degree 50% of Maximum Output
8
10
6 b
E‘ 09 |-
4 -
§ 08 =
2 i
5 07 |
0 o K
5
: o 06 |-
# : : : T os|
4 1 1 l 1 1 1 | 1 1 1 % ’ _- l
] 20 40 60 80 100 € 04 |-:
Object Temperature[°C] @Tamb.=25[°C] 2 TR
Filter Transmission Data 02 |-
™ \ 04 finifinin
A= SR 5 1 i O O L D Y R
= | it 974D, 9 e [ | ) 3 = 80 60 -40 20 0 20 40 60 80
\ ® Y ‘\\ ) \\_»
, | \
2 [ \ ' \
3 / T . |
'} \:
: \/
g -k + \~'I
L r
n}
l |
J |
¢ 1
J
H . : £ » “l !‘l " ; =
Wavelength (um)
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ZTP-315

Specifications
Thermopile Chip

Parameter Limits Condition
T
42 Af -
Chip Size 36x36 mm?
Diaphragm Size 26%26 mm?
Active Area 13x13 mm?
Internal 35 50 65 kQ 25°C ©8.22+0.1 s )
Resistance 244005 S 3
Resistance T.C. 012 %./°C f’: <
Responsivity 22 32 42 VMW 500K 1Hz e
Responsivity T.C. -0.11 %./°C
Noise Voltage 30 nVrms RMS., 25°C o g 3
w
NEP 094 nW/HzY? 500K, 1 Hz B ' : g
Detectivity 138 E08 cmHzY3W 500K, 1 Hz o | " v
Time Constant 25 ms g B
SECTION A-A
Thermistor
Parameter Limits Condition
Pin Arrangement
Typ 1. GND Thermistor
2. Thermopile
Resistance 29.7 30 303 kQ Tol.:1%, @25 °C 3. Thermistor
4. GND Thermopile
Beta - Value 3773 3811 3849 K Tol:1%, Defined at
@25°C/50°C
Sensitivity Field of View Filter Transmission Data
4 2 Parameter Limits Units Condition fm ‘\\
Min Typ Max
. Field of View 70 75 80 Degree  50%of »
Maximum
Qutput 2 w0

i

& i
0 o

Y
Object Temperature [*C}@Tamb.=25(°C)

© o =

www.amphenol-sensors.com
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ZTPD-2210

energy savings.

Sensor Block Diagram

Thermopile
|
all

- VDD

Optics characteristic \ Resolution 24 | bit \
Nm | ADC Clock Frequency 0.9 11 | Mz | ntemal A m».
=y "Prehmear Da g

Fleld of View /‘)0 | Degrel y E

" / 12¢ Clock Frequency 34

Normalzed Output
=]
N\ &

www.amphenol-sensors.com

tes : Sensor Jead(pin)

Mast

Electrical Characteristic

italA2C calibrated

ut for non-corftact temperature
tandard is -20°C to 100°C and sleep mode for

)

.let. R‘.é"‘l'éased”

LUMITS
Parameter . . UNIY CONDITION
MIN | TYP | MAX
Supply Voltage 2.7 55 v
~ .\u 3 1.0 mA @25C
m.,o t Temp. Range 20 100 =
Operating Temp. Range 85 e
100 s <

Remark

ated by Au.

® R1, R2(Fullup] resistor) : 2.2 ~ 10Kohm

® C1(Decoupli

capacitor) : 100nF

Specifications are subject to change without notice
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