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1 
G

eneral Notes 
1.1 

Intended use 
Thank you for choosing the optris®

 C
Tlaser infrared therm

om
eter. 

The sensors of the optris C
Tlaser series are noncontact infrared tem

perature sensors. They calculate the 
surface tem

perature based on the em
itted infrared energy of objects [►

8 B
asics of Infrared 

Therm
om

etry]. A
n integrated double laser aim

ing helps to m
ark the m

easurem
ent spot on the object 

surface. This lies w
ithin the tw

o laser points. 

 

 The C
Tlaser sensing head is a sensitive optical system

. Please use only the thread for 
m

echanical installation. 
 

 

 

 x 
Avoid abrupt changes of the am

bient tem
perature. 

x 
Avoid m

echanical violence on the head – this m
ay destroy the system

 (expiry of w
arranty). 

x 
If you have any problem

s or questions, please contact our service departm
ent. 

 

 

 

 R
ead the m

anual carefully before the initial start-up. The producer reserves the right to change 
the herein described specifications in case of technical advance of the product. 
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 ►
 All accessories can be ordered according to the referred part num

bers in brackets [  ]. 
 

 1.2 
W

arranty 
Each single product passes through a quality process. N

evertheless, if failures occur contact the custom
er 

service at once. The w
arranty period covers 24 m

onths starting on the delivery date. After the w
arranty is 

expired the m
anufacturer guarantees additional 6 m

onths w
arranty for all repaired or substituted product 

com
ponents. W

arranty does not apply to dam
ages, w

hich result from
 m

isuse or neglect. The w
arranty also 

expires if you open the product. The m
anufacturer is not liable for consequential dam

age or in case of a non-
intended use of the product. 
If a failure occurs during the w

arranty period the product w
ill be replaced, calibrated or repaired w

ithout 
further charges. The freight costs w

ill be paid by the sender. The m
anufacturer reserves the right to 

exchange com
ponents of the product instead of repairing it. If the failure results from

 m
isuse or neglect the 

user has to pay for the repair. In that case you m
ay ask for a cost estim

ate beforehand. 
 1.3 

Scope of delivery 
x 

C
Tlaser sensing head w

ith connection cable and electronic box 
x 

M
ounting nut and m

ounting bracket (fixed) 
x 

O
perators m

anual 
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1.4 
M

aintenance 
Blow

 off loose particles using clean com
pressed air. The lens surface can be cleaned w

ith a soft, hum
id 

tissue (m
oistened w

ith w
ater) or a lens cleaner (e.g. P

urosol or B
+W

 Lens C
leaner). 

 

 N
ever use cleaning com

pounds w
hich contain solvents (neither for the lens nor for the housing). 
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1.5 
M

odel O
verview

 
The sensors of the C

Tlaser series are available in the follow
ing basic versions: 

Model 
 

Model code 
Measurem

ent range 
Spectral response 

Typical applications 

CTlaser LT 
LT 

-50 to 975 °C 
8-14 µm 

non-metallic surfaces 

CTlaser F 
LTF 

-50 to 975 °C 
8-14 µm 

fast processes 

CTlaser 05M 
05M 

1000 to 2000 °C 
0.525 µm 

measurement of liquid metal 

CTlaser 1M 
1ML 
1MH 
1MH1 

485 to 1050 °C 
650 to 1800 °C 
800 to 2200 °C 

1,0 µm 
metals and ceramic surfaces 

CTlaser 2M 
2ML 
2MH 
2MH1 

250 to 800 °C 
385 to 1600 °C 
490 to 2000 °C 

1.6 µm 
metals and ceramic surfaces 

CTlaser 3M 

3ML 
3MH 
3MH1 
3MH2 
3MH3 

50 to 400 °C 
100 to 600 °C 
150 to 1000 °C 
200 to 1500 °C 
250 to 1800 °C 

2.3 µm 
metals at low object temperatures (from 50 °C) 

CTlaser MT 
MT 
MTH 

200 to 1450 °C 
400 to 1650 °C 

3.9 µm 
measurement through flames 
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CTlaser F2 
F2 
F2H 

200 to 1450 °C 
400 to 1650 °C 

4.24 µm 
measurement of CO

2 -flame gases 

CTlaser F6 
F6 
F6H 

200 to 1450 °C 
400 to 1650 °C 

4.64 µm 
measurement of CO-flame gases 

CTlaser G5 
G5L 
G5H 
G5HF 

100 to 1200 °C 
250 to 1650 °C 
200 to 1650 °C 

5,0 µm 
measurement of glass 

CTlaser P7 
P7 

0 to 710 °C 
7.9 µm 

plastic foils and surfaces of glass 

Table 1: O
verview

 of m
odels 

In the follow
ing chapters of this m

anual you w
ill find only the short m

odel codes. O
n the 1M

, 2M
, 3M

 and G
5 

m
odels the w

hole m
easurem

ent range is split into several sub ranges (L, H
, H

1 etc.). 
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2 
Technical Data 

2.1 
Factory settings 

 

 Sm
art Averaging m

eans a dynam
ic average adaptation at high signal edges. [A

ctivation via 
softw

are only]. [►
Appendix C

 – Sm
art Averaging] 

 

 Signal output object temperature 
0 – 5 V 

Emissivity 
0.970 [LT/ LTF/ MT/ F2/ F6/ G5, P7] 
1.000 [05M, 1M/ 2M/ 3M] 

Transmissivity 
1.000 

Average time (AVG) 
0.2 s [LT]; 0.1 s [LTF, MT, F2, F6, G5, P7] 
inactive [05M, 1M, 2M, 3M] 

Smart Averaging 
Inactive [LT/ G5], active [05M, 1M, 2M, 3M] 

Peak hold 
Inactive 

Valley hold 
Inactive 
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LT/ LTF 

05M 
1ML 

1MH 
1MH1 

2ML 
2MH 

2MH1 
3ML 

3MH 
3MH1 

3MH2 

Lower limit temperature 
range [°C]  

0 
1000 

485 
650 

800 
250 

385 
490 

50 
100 

150 
200 

Upper limit temperature 
range [°C]  

500 
2000 

1050 
1800 

2200 
800 

1600 
2000 

400 
600 

1000 
1500 

Lower alarm limit [°C] 
(Normally closed) 

30 
1200 

600 
800 

1200 
350 

500 
800 

100 
250 

350 
550 

Upper alarm limit [°C] 
(Normally open) 

100 
1600 

900 
1400 

1600 
600 

1200 
1400 

300 
500 

600 
1000 

Lower limit signal output  
0 V 

Upper limit signal output  
5 V 

Temperature unit 
°C 

Ambient temperature compensation 
(on LT, LTF, MT, F2, F6, G5, P7 
output at OUT-AMB as 0-5 V signal) 

internal head temperature probe 

Baud rate [kBaud] 
115 

Laser 
inactive 
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3MH3 

MT 
MTH 

F2 
F2H 

F6 
F6H 

G5L 
G5H 

G5HF 
P7 

 

Lower limit temperature 
range [°C]  

250 
200 

400 
200 

400 
200 

400 
100 

250 
200 

0 
 

Upper limit temperature 
range [°C]  

1800 
1450 

1650 
1450 

1650 
1450 

1650 
1200 

400 
600 

710 
 

Lower alarm limit [°C] 
(Normally closed) 

750 
400 

600 
400 

600 
400 

600 
200 

350 
350 

30 
 

Upper alarm limit [°C] 
(Normally open) 

1200 
1200 

1400 
1200 

1400 
1200 

1400 
500 

900 
900 

100 
 

Lower limit signal output  
0 V 

Upper limit signal output  
5 V 

Temperature unit 
°C 

Ambient temperature compensation 
(on LT, LTF, MT, F2, F6, G5, P7 
output at OUT-AMB as 0-5 V signal) 

internal head temperature probe 

Baud rate [kBaud] 
115 

Laser 
inactive 
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2.2 
G

eneral specifications 
 

Sensing head 
Electronic box 

Environmental rating 
IP65 (NEMA-4) 

Ambient temperature 1) 
-20...85 °C 

Storage temperature 
-40...85 °C (3M: -40…

125 °C) 
-40...85 °C 

Relative humidity 
 

10...95 %
, noncondensing 

Material 
 

Stainless steel 
Die casting zinc 

Dimensions 
100 mm x 50 mm, M48x1.5 

89 mm x 70 mm x 30 mm 

W
eight 

 
600 g 

420 g 

Cable length 
3 m (standard), 8 m, 15 m 

 

Cable diameter 
5 mm 

 

Ambient temperature cable 
Max. 105 °C [High temperature cable (optional): 
180 °C] 

 

Vibration 
IEC 60068-2-6 (sinus shaped), IEC 60068-2-64 
(broad band noise)  

 



-18 
 

- 

Shock 
IEC 60068-2-27 (25G and 50G) 

 

Software (optional) 
CompactConnect 

 

1) Laser w
ill turn off autom

atically at am
bient tem

peratures >50 °C
. The functionality of the LCD display can be lim

ited at am
bient 

tem
peratures below 0 °C

. 

 2.3 
Electrical specifications 

Power supply 
8–36 VDC 

Current draw 
Max. 160 mA 

Aiming laser 
635 nm, 1 mW

, On/ Off via programming keys or software 

Outputs/ analog 
 

     Channel 1 
selectable: 0/ 4–20 mA, 0–5/ 10 V, thermocouple (J or K) or alarm output (Signal source: 
object temperature) 

     Channel 2 (LT/ LTF/ MT/ F2/ F6/ G5/ P7 only) 
Head temperature [-20...180 °C] as 0–5 V or 0–10 V output or alarm output (Signal source 
switchable to object temperature or electronic box temperature if used as alarm output) 

Alarm output 
Open collector (NPN type) output at Pin AL2 [24 V/ 50 mA] 

Output impedances 
 

     mA 
Max. loop resistance 500 Ω (at 8-36 VDC) 
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     mV 
Min. 100 kΩ load impedance 

     Thermocouple 
 

20 Ω 

Digital interfaces 
USB, RS232, RS485, CAN, Profibus DP, Ethernet (optional plug-in modules) 

Relay outputs 
2 x 60 VDC/ 42 VAC

RMS , 0.4 A; optically isolated (optional plug-in module) 

Functional inputs 
F1-F3; software programmable for the following functions: 

- external emissivity adjustment 
- ambient temperature compensation 
- trigger (reset of hold functions) 
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2.4 
M

easurem
ent specifications [LT m

odels] 
 

LT 
LTF 

Temperature range (scalable) 
-50...975 °C 

Spectral range 
8...14 µm 

Optical resolution 
75:1 

50:1 

System accuracy 1), 2) (at ambient temp. 23 ±5 °C) 
±1 °C or ±1 %

 
±1,5 °C or ±1,5 %

 

Repeatability  1) (at ambient temp. 23 ±5 °C) 
±0.5 °C or ±0.5 %

  
±1 °C or ±1 %

 

Temperature resolution (NETD) 
0.1 K 

0.5 K 

Response time (90 %
 signal) 

120 ms 
9 ms 

W
arm-up time 

10 min 

Emissivity/ Gain, Transmissivity 
0.100...1.100 (adjustable via programming keys or software) 

Signal processing 
Average, peak hold, valley hold (adjustable via programming keys or software) 

1) Accuracy for therm
ocouple output: ±2.5 °C

 or ±1 %
, w

hichever is greater 
2) at object tem

peratures >0°C
, Ɛ =1 
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2.5 
M

easurem
ent specifications [05M

 m
odel] 

 
05M 

Temperature range (scalable) 
1000…

2000 °C 

Spectral range 
0.525 µm 

Optical resolution 
150:1 

System accuracy 1), 3) (at ambient temp. 23 ±5°C) 
± 1 %

 T
Meas  (≤ 1100 °C) 

± (0.3 %
 T

Meas  + 2 °C) (>1100 °C) 

Repeatability  (at ambient temp. 23 ±5 °C) 
± 0.5 %

 T
Meas  (≤ 1100 °C) 

± (0.1 %
 T

Meas  + 1 °C) (>1100 °C) 

Temperature resolution (NETD) 
0.2 K 

Response time 2) (90 %
 signal) 

1 ms 

Emissivity/ Gain 
0.100...1.100 (adjustable via programming keys or software) 

 

Transmissivity 
0.100...1.000 (adjustable via programming keys or software) 

Signal processing 
Average, peak hold, valley hold (adjustable via programming keys or software) 

1) ε = 1, exposure tim
e 1 s, 2) w

ith dynam
ic adaptation at low signal levels, 3) Accuracy for therm

ocouple output: ±2.5 °C
 or ±1 %

, 
w

hichever is greater 
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2.6 
M

easurem
ent specifications [1M

 m
odels] 

 
1ML 

1MH 
1MH1 

Temperature range (scalable) 
485...1050 °C 

650...1800 °C 
800...2200 °C 

Spectral range 
1,0 µm 

Optical resolution 
150:1 

300:1 

System accuracy 1), 3) (at ambient temperature 
23r5 °C) 

±(0.3 %
 T

Meas  +2 °C)    

Repeatability (at ambient temperature 23r5 °C) 
±(0.1 %

 T
Meas  +1 °C)    

Temperature resolution (NETD) 
0.1 K 

Response time 2) (90 %
 signal) 

1 ms   

Emissivity/ Gain 
0.100...1.100 (adjustable via programming keys or software) 

Transmissivity 
0.100...1.000 (adjustable via programming keys or software) 

Signal processing 
Average, peak hold, valley hold (adjustable via programming keys or software) 

1) ε = 1, Exposure tim
e 1 s, 2) w

ith dynam
ic adaptation at low signal levels, 3) Accuracy for therm

ocouple output: ±2.5 °C
 or ±1 %

, 
w

hichever is greater 
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2.7 
M

easurem
ent specifications [2M

 m
odels] 

 
2ML 

2MH 
2MH1 

Temperature range (scalable) 
250...800 °C 

385...1600 °C 
490...2000 °C 

Spectral range 
1.6 µm 

Optical resolution 
150:1 

300:1 

System accuracy 1)3) (at ambient temperature 
23r5 °C) 

±(0.3 %
 T

Meas  +2 °C) 

Repeatability (at ambient temperature  
23r5 °C)   

±(0.1 %
 T

Meas  +1 °C) 

Temperature resolution (NETD) 
0.1 K 

Response time 2) (90 %
 signal) 

1 ms 

Emissivity/ Gain 
0.100...1.100 (adjustable via programming keys or software) 

Transmissivity 
0.100...1.000 (adjustable via programming keys or software) 

Signal processing 
Average, peak hold, valley hold (adjustable via programming keys or software) 

1) H = 1, Exposure tim
e 1 s, 2) w

ith dynam
ic adaptation at low signal levels, 3) Accuracy for therm

ocouple output: ±2.5 °C
 or ±1 %

, 
w

hichever is greater 
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2.8 
M

easurem
ent specifications [3M

 m
odels] 

 
3ML 1) 

3MH 1) 
3MH1

 2) 
3MH2

 2) 

Temperature range (scalable) 
50...400 °C 

100...600 °C 
150...1000 °C 

200...1500 °C 

Spectral range 
2.3 µm 

Optical resolution 
60:1 

100:1 
300:1 

System accuracy 3)5) (at ambient 
temperature 23r5 °C) 

±(0.3 %
 T

Meas  +2 °C) 

Repeatability   (at ambient temperature 
23r5 °C) 

±(0.1 %
 T

Meas  +1 °C) 

Temperature resolution (NETD) 
0.1 K 

Response time 4) (90 %
 signal) 

1 ms 

Emissivity/ Gain 
0.100...1.100 (adjustable via programming keys or software) 

Transmissivity 
0.100...1.000 (adjustable via programming keys or software) 

Signal processing 
Average, peak hold, valley hold (adjustable via programming keys or software) 

1) T
O

bject  > T
Head +25 °C

, 2) Specification valid at T
O

bject  ≥ start of m
easurem

ent range + 50°C
, 3) H = 1/ Response tim

e 1s, 4) w
ith dynam

ic 
adaptation at low

 signal levels, 5) Accuracy for therm
ocouple output: ±2.5 °C

 or ±1 %
, w

hichever is greater 
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2.9 
M

easurem
ent specifications [3M

/ M
T/ F2 m

odels] 
 

3MH3 4) 
MT 

MTH 
F2 

Temperature range (scalable) 
250...1800 °C 

200...1450 °C 
400...1650 °C 

200...1450 °C 

Spectral range 
2.3 µm 

3.9 µm 
4.24 µm 

Optical resolution 
300:1 

45:1 

System accuracy 1), 6) (at ambient 
temperature 23r5 °C) 

±(0.3 %
 T

Meas  +2 °C)   
±1 %

  2) 

Repeatability(at ambient temperature  
23r5 °C) 

±(0.1 %
 T

Meas  +1 °C)   
±0.5 %

 or 0.5 °C 2) 

Temperature resolution (NETD) 
0.1 K 

Response time (90 %
 signal) 

1 ms 3) 
10 ms  

Emissivity/ Gain 
0.100...1.100 (adjustable via programming keys or software) 

Transmissivity 
0.100...1.000 (adjustable via programming keys or software) 

Signal processing 
Average, peak hold, valley hold (adjustable via programming keys or software) 

1) H = 1/ Response tim
e 1s, 2) at object tem

peratures >300 °C
, 3) w

ith dynam
ic adaptation at low signal levels, 4) T

O
bject > T

Head+25 °C
, 

5) Specification valid at T
O

bject  ≥ start of m
easurem

ent range + 50°C
, 6) Accuracy for therm

ocouple output: ±2.5 °C or ±1 %
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2.10 M
easurem

ent specifications [F2/ F6/ P7 m
odels] 

 
F2H 

F6 
F6H 

P7 

Temperature range (scalable) 
400...1650 °C 

200...1450 °C 
400...1650 °C 

0…
710 °C 

Spectral range 
4.24 µm 

4.64 µm  
7.9 µm 

Optical resolution 
45:1 

System accuracy 2), 4) (at ambient 
temperature 23r5 °C) 

±1 %
3) 

±1.5 °C or ±1 %
1) 

Repeatability 1), 2) (at ambient 
temperature 23r5 °C) 

±0.5 °C or ±0.5 %
2) 

Temperature resolution (NETD) 
0.1 K 

0.5 K 

Response time (90 %
 signal) 

10 ms 
150 ms 

Emissivity/ Gain 
0.100...1.100 (adjustable via programming keys or software) 

Transmissivity 
0.100...1.000 (adjustable via programming keys or software) 

Signal processing 
Average, peak hold, valley hold (adjustable via programming keys or software) 

1) W
hichever is greater, 2) H = 1/ Response tim

e 1s, 3) at object tem
peratures >300 °C

, 4) Accuracy for therm
ocouple output: ±2.5 °C

 or 
±1 %

, w
hichever is greater 
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2.11 M
easurem

ent specifications [G
5 m

odels] 
 

G5L 
G5H 

G5HF 

Temperature range (scalable) 
100...1200 °C 

250...1650 °C 
200...1650 °C 

Spectral range 
5,0 µm 

Optical resolution 
45:1 

70:1 
45:1 

System accuracy 1), 2), 3) (at ambient 
temperature 23r5 °C) 

±1.5 °C or ±1 %
 

Repeatability 1) (at ambient temperature 
23r5 °C) 

±0.5 °C or ±0.5 %
 

Temperature resolution (NETD) 
0,1 K 

Response time (90 %
 signal) 

120 ms 
80 ms 

10 ms 

Emissivity/ Gain 
0.100...1.100 (adjustable via programming keys or software) 

Transmissivity 
0.100...1.000 (adjustable via programming keys or software) 

Signal processing 
Average, peak hold, valley hold (adjustable via programming keys or software) 

1) W
hichever is greater, 2) H = 1/ Response tim

e 1s, 3) Accuracy for therm
ocouple output: ±2.5 °C or ±1 %

, w
hichever is greater 
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2.12 O
ptical charts 

The follow
ing optical charts show

 the diam
eter of the m

easuring spot in dependence on the distance 
betw

een m
easuring object and sensing head. The spot size refers to 90 %

 of the radiation energy.  
The distance is alw

ays m
easured from

 the front edge of the sensing head. 

As an alternative to the optical diagram
s, the spot size calculator can also be used on the optris w

ebsite  
http://w

w
w

.optris.com
/spot-size-calculator. 

 

 The size of the m
easuring object and the optical resolution of the infrared therm

om
eter 

determ
ine the m

axim
um

 distance betw
een sensing head and m

easuring object.  
In order to prevent m

easuring errors the object should fill out the field of view
 of the optics 

com
pletely. 

C
onsequently, the spot should at all tim

es have at least the sam
e size like the object or should 

be sm
aller than that. 

 

 D
 = D

istance from
 front of the sensing head to the object 

S = Spot size 
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LT  
O

ptics: 
C

F1 

D
:S

 (focus distance) = 75:1/ 0.9m
m

@
70m

m
 

D
:S

 (far field) = 3.5:1 

LT  
O

ptics: 
S

F 

D
:S

 (focus distance) = 75:1/ 16m
m

@
1200m

m
 

D
:S

 (far field) = 24:1 
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LT  

O
ptics: 

C
F2 

D
:S

 (focus distance) = 75:1/ 1.9m
m

@
150m

m
 

D
:S

 (far field) = 7:1 

LT  

O
ptics: 

C
F3 

D
:S

 (focus distance) = 75:1/ 2.75m
m

@
200m

m
 

D
:S

 (far field) = 9:1 
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LT  

O
ptics: 

C
F4 

D
:S

 (focus distance) = 75:1/ 5.9m
m

@
450m

m
 

D
:S

 (far field) = 18:1 

LTF  

O
ptics: 

S
F 

D
:S

 (focus distance) = 50:1/ 24m
m

@
1200m

m
 

D
:S

 (far field) = 20:1 
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LTF  

O
ptics: 

C
F1 

D
:S

 (focus distance) = 50:1/ 1.4m
m

@
70m

m
 

D
:S

 (far field) = 3.5:1 

LTF  

O
ptics: 

C
F2 

D
:S

 (focus distance) = 50:1/ 3m
m

@
150m

m
 

D
:S

 (far field) = 6:1 
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LTF  

O
ptics: 

C
F3 

D
:S

 (focus distance) = 50:1/ 4m
m

@
200m

m
 

D
:S

 (far field) = 8:1 

LTF  

O
ptics: 

C
F4 

D
:S

 (focus distance) = 50:1/ 9m
m

@
450m

m
 

D
:S

 (far field) = 16:1 
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1M
H

/ 1M
H

1/ 2M
H

/ 2M
H

1/ 3M
H

1-H
3 

 
 

 
O

ptics: FF 

D
:S

 (focus distance) = 300:1/ 12m
m

@
 3600m

m
 

D
:S

 (far field) = 115:1 

05M
/ 1M

L/ 2M
L 

 
O

ptics: FF 

D
:S

 (focus distance) = 150:1/ 24m
m

@
 3600m

m
 

D
:S

 (far field) = 84:1 

1M
H

/ 1M
H

1/ 2M
H

/ 2M
H

1/ 3M
H

1-H3 
 

 
 

O
ptics: S

F 

D
:S

 (focus distance) = 300:1/ 3,7m
m

@
 1100m

m
 

D
:S

 (far field) = 48:1 

05M
/ 1M

L/ 2M
L 

 
O

ptics: S
F 

D
:S

 (focus distance) = 150:1/ 7,3m
m

@
 1100m

m
 

D
:S

 (far field) = 42:1 
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1M
H

/ 1M
H

1/ 2M
H

/ 2M
H1/ 3M

H
1-H3 

 
 

 
O

ptics: C
F2 

D
:S

 (focus distance) = 300:1/ 0,5m
m

@
 150m

m
 

D
:S

 (far field) = 7,5:1 

1M
L/ 2M

L 
 

O
ptics: C

F2 

D
:S

 (focus distance) = 150:1/ 1m
m

@
 150m

m
 

D
:S

 (far field) = 7:1 

1M
H

/ 1M
H

1/ 2M
H

/ 2M
H1/ 3M

H
1-H3 

 
 

 
O

ptics: C
F3 

D
:S

 (focus distance) = 300:1/ 0,7m
m

@
 200m

m
 

D
:S

 (far field) = 10:1 

1M
L/ 2M

L 
 

O
ptics: C

F3 

D
:S

 (focus distance) = 150:1/ 1,3m
m

@
 200m

m
 

D
:S

 (far field) = 10:1 
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3M
H

 
 

O
ptics: FF 

D
:S

 (focus distance) = 100:1/ 36m
m

@
 3600m

m
 

D
:S

 (far field) = 65:1 

1M
H

/ 1M
H

1/ 2M
H

/ 2M
H1/ 3M

H
1-H3 

 
 

 
O

ptics: C
F4 

D
:S

 (focus distance) = 300:1/ 1,5m
m

@
 450m

m
 

D
:S

 (far field) = 22:1 

1M
L/ 2M

L 
 

O
ptics: C

F4 

D
:S

 (focus distance) = 150:1/ 3m
m

@
 450m

m
 

D
:S

 (far field) = 20:1 
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3M
L 

 
O

ptics: FF 

D
:S

 (focus distance) = 60:1/ 60m
m

@
 3600m

m
 

D
:S

 (far field) = 45:1 

3M
H

 
 

O
ptics: S

F 

D
:S

 (focus distance) = 100:1/ 11m
m

@
 1100m

m
 

D
:S

 (far field) = 38:1 

3M
L 

 
O

ptics: S
F 

D
:S

 (focus distance) = 60:1/ 18.3m
m

@
 1100m

m
 

D
:S

 (far field) = 30:1 
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3M
H

 
 

O
ptics: C

F1 

D
:S

 (focus distance) = 100:1/ 0.85m
m

@
 85m

m
 

D
:S

 (far field) = 4:1 

3M
L 

 
O

ptics: C
F1 

D
:S

 (focus distance) = 60:1/ 1.4m
m

@
 85m

m
 

D
:S

 (far field) = 4:1 

3M
H

 
 

O
ptics: C

F2 

D
:S

 (focus distance) = 100:1/ 1.5m
m

@
 150m

m
 

D
:S

 (far field) = 7:1 

3M
L 

 
O

ptics: C
F2 

D
:S

 (focus distance) = 60:1/ 2.5m
m

@
 150m

m
 

D
:S

 (far field) = 6:1 
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3M
H

 
 

O
ptics: C

F3 

D
:S

 (focus distance) = 100:1/ 2m
m

@
 200m

m
 

D
:S

 (far field) = 9:1 

3M
L 

 
O

ptics: C
F3 

D
:S

 (focus distance) = 60:1/ 3.4m
m

@
 200m

m
 

D
:S

 (far field) = 8:1 

3M
H

 
 

O
ptics: C

F4 

D
:S

 (focus distance) = 100:1/ 4.5m
m

@
 450m

m
 

D
:S

 (far field) = 19:1 

3M
L 

 
O

ptics: C
F4 

D
:S

 (focus distance) = 60:1/ 7.5m
m

@
 450m

m
 

D
:S

 (far field) = 17:1 
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M
T/ M

TH
/ F2/ F2H

/ F6/ F6H
/ G

5L/ G
5H

F/  
P7 

 
O

ptics: C
F1 

D
:S

 (focus distance) = 45:1/ 1.6m
m

@
70m

m
 

D
:S

 (far field) = 3:1 

G
5H

 
 

O
ptics: C

F1 

D
:S

 (focus distance) = 70:1/ 1m
m

@
70m

m
 

D
:S

 (far field) = 3.4:1 

M
T/ M

TH
/ F2/ F2H

/ F6/ F6H
/ G

5L/ G
5H

F/  
P7 

O
ptics: S

F 

D
:S

 (focus distance) = 45:1/ 27m
m

@
1200m

m
 

D
:S

 (far field) = 25:1 

G
5H

 
 

 
O

ptics: S
F 

D
:S

 (focus distance) = 70:1/ 17m
m

@
1200m

m
 

D
:S

 (far field) = 33:1 
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M
T/ M

TH
/ F2/ F2H

/ F6/ F6H
/ G

5L/ G
5H

F/  
P7 

 
O

ptics: C
F2 

D
:S

 (focus distance) = 45:1/ 3.4m
m

@
150m

m
 

D
:S

 (far field) = 6:1 

G
5H

  
 

O
ptics: C

F2 

D
:S

 (focus distance) = 70:1/ 2.2m
m

@
150m

m
 

D
:S

 (far field) = 6.8:1 

M
T/ M

TH
/ F2/ F2H

/ F6/ F6H
/ G

5L/ G
5H

F/  
P7 

 
O

ptics: C
F3 

D
:S

 (focus distance) = 45:1/ 4.5m
m

@
200m

m
 

D
:S

 (far field) = 8:1 

G
5H

  
 

O
ptics: C

F3 

D
:S

 (focus distance) = 70:1/ 2.9m
m

@
200m

m
 

D
:S

 (far field) = 9.2:1 
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M
T/ M

TH
/ F2/ F2H

/ F6/ F6H
/ G

5L/ G
5H

F/  
P7 

 
O

ptics: C
F4 

D
:S

 (focus distance) = 45:1/ 10m
m

@
450m

m
 

D
:S

 (far field) = 15:1 

G
5H

  
 

O
ptics: C

F4 

D
:S

 (focus distance) = 70:1/ 6.5m
m

@
450m

m
 

D
:S

 (far field) = 17.7:1 



 M
echanical Installation 

 
 

43- 

3 
M

echanical Installation 

 

 x 
Keep the optical path free of any obstacles. 

x 
For an exact alignm

ent of the head to the object activate the integrated double laser. 
[►

5.2 Aim
ing laser] 

 

 The C
Tlaser is equipped w

ith a m
etric M

48x1.5 thread and can be installed either directly via the sensor 
thread or w

ith help of the supplied m
ounting nut (standard) and fixed m

ounting bracket (standard) to a 
m

ounting device available. 

 

Figure 1: C
Tlaser sensing head 
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Figure 2: M

ounting bracket, adjustable in one axis [O
rder N

o. - AC
CTLFB

] – standard scope of supply 
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Figure 3: E
lectronic box 
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3.1 
Accessories 

3.1.1 
Air purge collar 

 

 x 
U

se oil-free, technically clean air only. 
x 

The needed am
ount of air (approx. 2...10 l/ m

in.) depends on the application and the 
installation conditions on-site. 

 

 The lens m
ust be kept clean at all tim

es from
 dust, sm

oke, fum
es and other contam

inants in order to avoid 
reading errors. These effects can be reduced by using an air purge collar.  

  
 

Figure 4: A
ir purge collar [O

rder N
o.: AC

CTLAP], hose connection: 6x8 m
m

, thread (fitting): G
 1/8 inch 
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3.1.2 
M

ounting bracket 

This adjustable m
ounting bracket allow

s an adjustm
ent of the sensor head in tw

o axes. 

     
     

 
Figure 5: M

ounting bracket, adjustable in tw
o axes [O

rder No.: AC
CTLAB

] 
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3.1.3 
W

ater cooled housing 

 

 To avoid condensation on the optics an air purge collar is recom
m

ended. 
 

 The sensing head is for application at am
bient tem

peratures up to 85 °C
. For applications at higher am

bient 
tem

peratures w
e recom

m
end the usage of the optional w

ater cooled housing (operating tem
perature up to 

175 °C
) and the optional high tem

perature cable (operating tem
perature up to 180 °C

). 

     
 

Figure 6: W
ater cooled housing [O

rder N
o.: AC

C
TLW

], hose connection: 6x8 m
m

, thread (fitting): G
 1/8 inch 

W
ater flow

 rate: approx. 2 l/ m
in 

(C
ooling w

ater tem
perature should not 

exceed 30 °C
) 
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3.1.4 
R

ail m
ount adapter for electronic box 

W
ith the rail m

ount adapter the C
Tlaser electronics can be m

ounted easily on a D
IN

 rail (TS35) according 
EN

50022. 

     
 

Figure 7: R
ail m

ount adapter [O
rder N

o.: AC
CTR

AIL] 
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3.1.5 
C

oolingJacket und C
oolingJacket Advanced 

For higher tem
peratures (up to 180 °C

) the C
oolingJacket is provided 

for C
Tlaser. 

 O
rder N

o.: AC
C

TLC
J 

 
 For even higher tem

peratures (up to 315 °C
) the 

C
oolingJacket Advanced is provided for 

C
Tlaser. 

 O
rder N

o.: AC
C

TLC
JA 

 
 

  

 

 For detailed inform
ation see installation m

anual. 
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3.1.6 
O

utdoor protective housing 

The C
Tlaser LT m

odels and the U
S

B server can also be used for outdoor applications by using the outdoor 
protective housing (O

rder N
o.: AC

C
TLO

PH
24ZN

S
). 

 
Figure 8: O

utdoor protective housing for C
Tlaser LT w

ith 
integrated heater, incl. prot. w

indow
 (ZnS

) and air purge 
collar/ 24 V

 D
C 

 
Figure 9: O

utdoor protective housing w
ith w

all m
ount 

 

 

 For detailed inform
ation see installation m

anual. 
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3.1.7 
IR

 app C
onnector 

The IR
 App C

onnector is used to connect the sensor to a sm
artphone or tablet (►

 6 IR
m

obile app). The 
connector cable can be also used for the connection to your P

C
 in com

bination w
ith the softw

are 
C

om
pactC

onnect w
hich can be dow

nloaded for free under https://w
w

w
.optris.global/dow

nloads-softw
are. 

 

 
Figure 10: IR

 app C
onnector: U

S
B

 program
m

ing adaptor [O
rder N

o.: A
CC

TIAC
] 
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4 
Electrical Installation 

4.1 
C

onnection of the cables 

 

 x 
For the C

ooling jacket the connector version is needed. 
x 

C
onnector K

it: Subsequent conversion of a standard C
Tlaser sensor into the connector 

version (O
rder N

o.: AC
C

TLC
O

N
K

). 
 

 B
asic version 

The basic version is supplied w
ith a connection cable 

(connection sensing head-electronics). For the electrical 
installation of the C

Tlaser open at first the cover of the 
electronic box (4 screw

s). Below
 the display are the screw

 
term

inals for the cable connection. 

 
Figure 11: B

asic version 
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C
onnector version 

 

 U
se the original ready-m

ade, fitting connection cables w
hich are optionally available. 

C
onsider the pin assignm

ent of the connector (see Figure 13). 
 

 This version has a connector plug integrated in the sensor backplane  

 
Figure 12: C

onnector version 
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Pin assignm
ent of connector plug (connector version only) 

PIN 
Designation 

W
ire color (original sensor cable) 

 
Figure 13: C

onnector plug (exterior view
) 

1 
Detector signal (+) 

Yellow 

2 
Temperature probe head 

Brown 

3 
Temperature probe head 

W
hite 

4 
Detector signal (–) 

Green 

5 
Ground Laser (–) 

Grey 

6 
Power supply Laser (+) 

Pink 

7 
-- 

Not used 
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D
esignation [m

odels LT/ LTF/ M
T/ F2/ F6/ G

5/ P7] 

+8...36 VDC 
Power supply 

 
Figure 14: O

pened electronic box 
(LT/ LTF/ M

T/ F2/ F6/ G
5/ P

7) w
ith term

inal connections 

GND 
Ground (0 V) of power supply 

GND 
Ground (0 V) of internal in- and outputs 

OUT-AMB 
Analog output head temperature (mV) 

OUT-TC 
Analog output thermocouple (J or K) 

OUT-mV/mA 
Analog output object temperature (mV or mA) 

F1-F3 
Functional inputs 

AL2 
Alarm 2 (Open collector output) 

3V SW
 

PINK/ Power supply Laser (+) 

GND 
GREY/ Ground Laser (–) 

BROW
N 

Temperature probe head 

W
HITE 

Temperature probe head 

GREEN 
Detector signal (–) 

 

YELLOW
 

Detector signal (+) 
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D
esignation [m

odels 05M
/ 1M

/ 2M
/ 3M

] 

+8…
36 VDC 

Power supply 

 
Figure 15: O

pened electronic box (05M
/ 1M

/ 2M
/ 3M

) w
ith 

term
inal connections 

GND 
Ground (0 V) of power supply 

GND 
Ground (0 V) of internal in- and outputs 

AL2 
Alarm 2 (Open collector output) 

OUT-TC 
Analog output thermocouple (J or K) 

OUT-mV/mA 
Analog output object temperature (mV or mA) 

F1-F3 
Functional inputs 

GND 
Ground (0 V) 

3V SW
 

PINK/ Power supply Laser (+) 

GND 
GREY/ Ground Laser (–) 

BROW
N 

Temperature probe head 

W
HITE 

Temperature probe head 

GREEN 
Detector signal (–) 

 

YELLOW
 

Detector signal (+) 
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4.2 
Pow

er supply 

 

 D
o never connect a supply voltage to the analog outputs as this w

ill destroy the output! 
The CTlaser is not a 2-w

ire sensor! 
 

 

 

 U
se a separate, stabilized pow

er supply unit w
ith an output voltage in the range of 8–36 VD

C
 

w
hich can supply 160 m

A
. The residual ripple should be m

ax 200 m
V. 

 

 4.3 
C

able assem
bling 

 

 For all pow
er and data lines use shielded cables only. The sensor shield has to be grounded. 

 
 The cable gland M

12x1.5 allow
s the use of cables w

ith a diam
eter of 3 to 5 m

m
. 

1. 
R

em
ove the isolation from

 the cable (40 m
m

 pow
er supply, 50 m

m
 signal outputs, 60 m

m
 functional 

inputs), cut the shield dow
n to approxim

ately 5 m
m

 and spread the strands out.  

2. 
Extract about 4 m

m
 of the w

ire isolation and tin the w
ire ends. Place the pressing screw

, the rubber 
w

asher and the m
etal w

ashers of the cable gland one after the other onto the prepared cable end 
(see Figure 16).  
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3. 
Spread the strands and fix the shield betw

een tw
o of the m

etal w
ashers.  

4. 
Insert the cable into the cable gland until the lim

it stop and screw
 the cap tight. E

very single w
ire m

ay 
be connected to the according screw

 clam
ps according to their colors. 

 
Figure 16: C

able assem
bling 
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4.4 
G

round connection  

4.4.1 
05M

, 1M
, 2M

, 3M
 m

odels 

At the bottom
 side of the m

ainboard PC
B you w

ill find a connector (jum
per) w

hich has been placed from
 

factory side as show
n in the picture [bottom

 and m
iddle pin connected]. In this position the ground 

connections (G
N

D
 pow

er supply/ outputs) are connected w
ith the ground of the electronics housing. 

To avoid ground loops and related signal interferences in industrial environm
ents it m

ight be necessary to 
interrupt this connection. To do this put the jum

per in the opposite position [m
iddle and top pin connected]. 

If the therm
ocouple output is used the connection G

N
D

 – housing should be interrupted generally. 

 
Figure 17: G

round connection 
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4.4.2 
LT, LTF, M

T, F2, F6, G
5, P7 m

odels 

At the bottom
 side of the m

ainboard PC
B you w

ill find a connector (jum
per) w

hich has been placed from
 

factory side as show
n in the picture [left and m

iddle pin connected]. In this position the ground connections 
(G

N
D

 pow
er supply/ outputs) are connected w

ith the ground of the electronics housing. 

To avoid ground loops and related signal interferences in industrial environm
ents it m

ight be necessary to 
interrupt this connection. To do this put the jum

per in the other position [m
iddle and right pin connected]. 

If the therm
ocouple output is used the connection G

N
D

 – housing should be interrupted generally. 

 
Figure 18: G

round connection  
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4.5 
Exchange of the sensing head 

 

 x 
After exchanging a head the calibration code of the new

 head m
ust be entered into the 

electronics. 
x 

After m
odification of the code a reset is necessary to activate the changes. 

[►
5 O

peration] 
x 

The calibration code is fixed on a label on the head. D
o not rem

ove this label or note the 
code. The code is needed if the electronic m

ust be exchanged. 
 

 The sensing head is already connected to the electronics by factory default. Inside a certain m
odel group an 

exchange of sensing heads and electronics is possible. 

Entering of the calibration code 

Every head has a specific calibration code, w
hich is printed on the head. For a correct tem

perature 
m

easurem
ent and functionality of the sensor this calibration code m

ust be stored into the electronic box. The 
calibration code consists of five blocks w

ith 4 characters each. 

Exam
ple: 

EK
J0 – 0O

U
D

 – 0A1B
 – A17U

 – 93O
Z 

 
 

block 1   block 2    block 3   block 4   block 5 
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To enter the code press the U
p and D

o
w
n key (keep pressed) and then the M

o
d
e key. The display show

s 
H

C
O

D
E

 and then the 4 signs of the first block. W
ith U

p and D
o
w
n each sign can be changed. M

o
d
e sw

itches 
to the next sign or next block. 

 
Figure 19: S

ensing head 

 4.6 
Exchange of the head cable 

 

 To avoid influences on the accuracy use an exchange cable w
ith the sam

e w
ire profiles and 

specification like the original one. 
 

 The sensing head cable can also be exchanged if necessary.  
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1. 
For a dism

antling on the head side open the cover plate on the back side of the head first. Then 
rem

ove the term
inal block and loose the connections. 

2. 
After the new

 cable has been installed proceed in reversed order. Be careful the cable shield is 
properly connected to the head housing. 

 4.7 
O

utputs and Inputs 

4.7.1 
Analog outputs 

The C
Tlaser has tw

o analog output channels. 

 

 C
onsider that there are different connection pins on the m

ainboard (O
U

T-m
V/m

A
 or O

U
T-TC

) 
according to the chosen output signal. 
 

 O
utput channel 1 

This output is used for the object tem
perature. The selection of the output signal can be done via the 

program
m

ing keys [►
5 O

peration]. The C
om

pactC
onnect softw

are allow
s the program

m
ing of output 

channel 1 as an alarm
 output. 
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Output signal 
Range 

Connection pin on CTlaser board 

Voltage 
0 ... 5 V 

OUT-mV/mA 

Voltage 
0 ... 10 V 

OUT-mV/mA 

Current 
0 ... 20 mA 

OUT-mV/mA 

Current 
4 ... 20 mA 

OUT-mV/mA 

Thermocouple 
TC J 

OUT-TC 

Thermocouple 
TC K 

OUT-TC 

 O
utput channel 2 [on LT/ G

5/ P7 only] 

The connection pin O
U

T A
M

B is used for output of the head tem
perature [-20–180 °C

 as 0–5 V or 0–10 V 
signal]. The C

om
pactC

onnect softw
are allow

s the program
m

ing of output channel 2 as an alarm
 output. 

Instead of the head tem
perature T

H
ead also the object tem

perature T
O

bj or electronic box tem
perature T

B
ox can 

be selected as alarm
 source. 
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4.7.2 
D

igital Interfaces 

 

 The Ethernet interface requires a m
inim

um
 12 V supply voltage. P

ay attention to the notes on 
the according interface m

anuals. 
 

 C
Tlaser sensors can be optionally equipped w

ith an U
SB

-, R
S232-, R

S485-, C
AN

 Bus-, Profibus D
P

- or 
Ethernet-interface. 

 
Figure 20: D

igital interfaces 
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1. 
To install an interface, plug the interface board into the place provided, w

hich is located beside the 
display. In the correct position the holes of the interface m

atch w
ith the thread holes of the electronic 

box.  

2. 
Press the board dow

n to connect it and use both M
3x5 screw

s for fixing. P
lug the preassem

bled 
interface cable w

ith the term
inal block into the m

ale connector of the interface board. 
 4.7.3 

R
elay outputs 

 

 x 
The sw

itching thresholds are in accordance w
ith the values for alarm

 1 and 2 
[►

4.7.5 Alarm
s]. The alarm

 values are set according to the ►
2.1 Factory settings. For 

advanced settings (change of low
- and high alarm

) a digital interface (U
S

B, R
S232) and the 

softw
are C

om
pactC

onnect is needed. 
x 

A sim
ultaneous installation of a digital interface and the relay outputs is not possible. 

 

 The C
Tlaser can optionally be equipped w

ith a relay output. The relay board w
ill be installed in the sam

e w
ay 

as the digital interfaces. 

The relay board provides tw
o fully isolated sw

itches, w
hich have the capability to sw

itch 
m

ax 60 VD
C

/ 42 V
AC

R
M

S , 0.4 A
, D

C
/AC

. A red LE
D

 show
s the closed sw

itch. 
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4.7.4 
Functional inputs 

The three functional inputs F1 – F3 can be program
m

ed w
ith the C

om
pactC

onnect softw
are, only. 

F1 (digital): 
trigger (a 0 V level on F1 resets the hold functions) 

F2 (analog): 
external emissivity adjustment [0–10 V: 0 V ►

 H = 0.1;  9 V ►
 H = 1;  10 V ►

 H = 1,1] 

F3 (analog): 
external compensation of ambient temperature/ the range is scalable via software [0–10 V ►

 -40–900 °C/ pre-set range: -20–200 °C] 

F1-F3 (digital): 
emissivity (digital choice via table) 

 
A non-connected input represents: 
F1 = High | F2, F3 = Low 
[High level: ≥ +3 V…

+36 V | Low level:  ≤ +0,4 V…
–36 V] 
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4.7.5 
Alarm

s 

 

 All alarm
s (alarm

 1, alarm
 2, output channel 1 and 2 if used as alarm

 output) have a fixed 
hysteresis of 2 K

. 
 

 The C
Tlaser has the follow

ing A
larm

 features: 

O
utput channel 1 and 2 [channel 2 on LT/ G

5/ P7 only] 

To activate, the according output channel has to be sw
itched into digital m

ode. For this purpose the softw
are 

C
om

pactC
onnect is required. 

Visual alarm
s 

These alarm
s w

ill cause a change of the color of the LC
D

 display and w
ill also change the status of the 

optional relays interface. In addition the Alarm
 2 can be used as open collector output at pin AL2 on the 

m
ainboard [24 V/ 50 m

A]. 

The alarm
s are defined as follow

s by factory default: 
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Alarm
 1 

 
N

orm
ally closed/ Low

-Alarm
 

Alarm
 2 

 
N

orm
ally open/ H

igh-Alarm
 

For extended setup like definition as low
 or high alarm

 [via change of norm
ally open/ closed], selection of 

the signal source [T
O

bj, T
H

ead, T
Box] a digital interface (e.g. U

SB, R
S

232) including the softw
are 

C
om

pactC
onnect is needed. 

    

Both alarm
s affect the color of the LC

D
 display: 

B
LU

E: 
alarm

 1 active 

R
ED: 

alarm
 2 active 

G
R

EEN
: 

no alarm
 active 

 



 E
lectrical Installation 

 
 

71- 

O
pen collector output / AL2: 

 

 
 

 

 x 
The transistor acts as a sw

itch. In case of alarm
, the contact is closed. 

x 
A load/consum

er (R
elay, LED

 or a resistor) m
ust alw

ays be connected. 
x 

The alarm
 voltage (here 24V) m

ust not be connected directly to the alarm
 output (short 

circuit). 
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5 
O

peration 
After pow

er up the unit the sensor starts an initializing routine for som
e seconds. D

uring this tim
e the display 

w
ill show

 IN
IT. After this procedure the object tem

perature is show
n in the display. The display backlight 

color changes accordingly to the alarm
 settings [►

4.7.5 Alarm
s]. 

 5.1 
Sensor setup 

 

 x 
Pressing the M

ode button again recalls the last called function on the display. The signal 
processing features Peak hold and Valley hold cannot be selected sim

ultaneously. 
x 

To set the C
Tlaser back to the factory default settings, press at first the D

ow
n-key and then 

the M
ode-key and keep both pressed for approx. 3 seconds. R

ESET appears as 
confirm

ation in the display. 
 

 The program
m

ing keys M
o
d
e, U

p and D
o
w
n enable the user to set the 

sensor on-site. The current m
easuring value or the chosen feature is 

displayed. W
ith M

o
d
e the operator obtains the chosen feature, w

ith U
p 

and D
o
w
n the functional param

eters can be selected – a change of 
param

eters w
ill have im

m
ediate effect. If no key is pressed for m

ore 
than 10 seconds the display autom

atically show
s the calculated object 

tem
perature (according to the signal processing). 

 
Figure 21: D

isplay of the device 
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Display 
M

ode [Sam
ple] 

Adjustm
ent Range 

S   O
N 

Laser S
ighting [O

n] 
O

N/ O
FF 

142.3C
 

O
bject tem

perature (after signal processing) [142,3 °C
] 

fixed 
127CH

 
H

ead tem
perature [127 °C

] 
fixed 

25CB
 

B
ox tem

perature [25 °C
] 

fixed 
142C

A 
C

urrent object tem
perature [142 °C

] 
fixed 

ð   M
V5 

S
ignal output channel 1 [0-5 V

] 
ð 0-20 = 0–20 m

A/ ð 4-20 = 4–20 m
A

/ ð M
V5 = 0–5 V/             

ð M
V10 = 0-10 V/ ð TCJ = therm

ocouple type J/                       
ð TCK

 = therm
ocouple type K 

E0.970 
Em

issivity [0,970] 
0,100 ... 1,100 

T1.000 
Transm

issivity [1,000] 
0,100 ... 1,100 

A  0.2  
S

ignal output A
verage [0,2 s] 

A---- = inactive/ 0,1 …
 999,9 s 

P---- 
S

ignal output P
eak hold [inactive] 

P---- = inactive/ 0,1 …
 999,9 s/ P oo oo oo oo = infinite  

V---- 
S

ignal output V
alley hold [inactive] 

V---- = inactive/ 0,1 …
 999,9 s/ V oo oo oo oo = infinite 

u     0.0 
Low

er lim
it tem

perature range [0 °C
] 

depending on m
odel/ inactive at TC

J- and TC
K

-output 
n 500.0 

U
pper lim

it tem
perature range [500 °C

] 
depending on m

odel/ inactive at TC
J- and TC

K
-output 

[   0.00 
Low

er lim
it signal output [0 V

] 
according to the range of the selected output signal 

]   5.00 
U

pper lim
it signal output [5 V

] 
according to the range of the selected output signal 

U   °C
 

Tem
perature unit [°C

] 
°C

/ °F 
|  30.0 

Low
er alarm

 lim
it [30 °C

] 
depending on m

odel  
|| 100.0 

U
pper alarm

 lim
it [100 °C

] 
depending on m

odel  
XHEAD

 
Am

bient tem
perature com

pensation [head tem
perature] 

XHEAD
 = head tem

perature/ -40,0 …
 900,0 °C

 (for LT) 
as fixed value for com

pensation/ returning to XH
E

A
D

 
(head tem

perature) by pressing Up and Dow
n together 

M
   01 

M
ultidrop adress [1] (only w

ith R
S485 interface) 

R
S

422 m
ode 

01 …
 32 

RS422 (P
ress D

ow
n button on M

01) 
B   9.6 

B
aud rate in kB

aud [9,6] 
9,6/ 19,2/ 38,4/ 57,6/ 115,2 kB

aud 

Table 2: S
ensor settings 
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S   O
N

 
Activating (O

N
) and D

eactivating (O
FF) of the Sighting Laser. B

y pressing U
p or D

o
w
n 

the laser can be sw
itched on and off. 

ð   M
V5 

Selection of the O
utput signal. B

y pressing U
p or D

o
w
n the different output signals can 

be selected (see Table 2). 

E0.970 
Setup of Em

issivity. Pressing U
p increases the value, D

o
w
n decreases the value (also 

valid for all further functions). The em
issivity is a m

aterial constant factor to describe the 
ability of the body to em

it infrared energy [►
9 Em

issivity]. 

T1.000 
Setup of Transm

issivity. This function is used if an optical com
ponent (protective 

w
indow

, additional optics e.g.) is m
ounted betw

een sensor and object. The standard 
setting is 1.000 = 100 %

 (if no protective w
indow

 etc. is used). 

A  0.2 
Setup of Average tim

e. In this m
ode an arithm

etic algorithm
 w

ill be perform
ed to 

sm
oothen the signal. The set tim

e is the tim
e constant. This function can be com

bined 
w

ith all other post processing functions. The shortest value is 0.001 s and can be 
increased/ decreased only by values of the pow

er series of 2 (0.002, 0.004, 0.008, 
0.016, 0.032, ...). If the value is set to 0.0 the display w

ill show
 --- (function deactivated). 

P---- 
Setup of Peak hold. If the value is set to 0.0 the display w

ill show
 --- (function 

deactivated). In this m
ode the sensor is w

aiting for descending signals. If the signal 
descends the algorithm

 m
aintains the previous signal peak for the specified tim

e. 
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After the hold tim
e the signal w

ill drop dow
n to the second highest value or w

ill descend 
by 1/8 of the difference betw

een the previous peak and the m
inim

um
 value during the 

hold tim
e. This value w

ill be held again for the specified tim
e. After this the signal w

ill 
drop dow

n w
ith  slow

 tim
e constant and w

ill follow
 the current object tem

perature. 

V---- 
Setup of Valley hold. If the value is set to 0.0 the display w

ill show
 --- (function 

deactivated). In this m
ode the sensor w

aits for ascending signals. The definition of the 
algorithm

 is according to the peak hold algorithm
 (inverted). 
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Signal graph 
w

ith P---- 

 
▬

 T
Process w

ith Peak H
old (H

old tim
e = 1s) 

▬
 T

Actual w
ithout post processing 

u     0.0 
Setup of the Low

er lim
it of tem

perature range. The m
inim

um
 difference betw

een 
low

er and upper lim
it is 20 K

. If you set the low
er lim

it to a value ≥ upper lim
it the upper 

lim
it w

ill be adjusted to [low
er lim

it + 20 K
] autom

atically. 
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n 500.0 
Setup of the U

pper lim
it of the tem

perature range. The m
inim

um
 difference betw

een 
upper and low

er lim
it is 20 K

. The upper lim
it can only be set to a value = low

er lim
it + 

20 K
. 

[   0.00 
Setup of the Low

er lim
it of the signal output. This setting allow

s an assignm
ent of a 

certain signal output level to the low
er lim

it of the tem
perature range. The adjustm

ent 
range corresponds to the selected output m

ode (e.g. 0-5 V). 

]   5.00 
Setup of the U

pper lim
it of the signal output. This setting allow

s an assignm
ent of a 

certain signal output level to the upper lim
it of the tem

perature range. The adjustm
ent 

range corresponds to the selected output m
ode (e.g. 0-5 V). 

U
   °C

 
Setup of the Tem

perature unit [°C
 or °F]. 

|  30.0 
Setup of the Low

er alarm
 lim

it. This value corresponds to A
larm

 1 [►
4.7.5 Alarm

s] 
and is also used as threshold value for relay 1 (if the optional relay board is used). 

|| 100.0 
Setup of the U

pper alarm
 lim

it. This value corresponds to A
larm

 2 [►
4.7.5 Alarm

s] 
and is also used as threshold value for relay 2 (if the optional relay board is used). 
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XH
EAD

 

 

Setup of the Am
bient tem

perature com
pensation. In dependence on the em

issivity 
value of the object a certain am

ount of am
bient radiation w

ill be reflected from
 the object 

surface. To com
pensate this im

pact, this function allow
s the setup of a fixed value w

hich 
represents the am

bient radiation. If XH
EAD

 is show
n the am

bient tem
perature value w

ill 
be taken from

 the head-internal probe. To return to XH
EAD

 press U
p and D

o
w
n 

together. 

M
   01 

Setup of the M
ultidrop address. In a R

S485 netw
ork each sensor w

ill need a specific 
address. This m

enu item
 w

ill only be show
n if a R

S
485 interface board is plugged in. For 

using the R
S422 m

ode, press once the dow
n button on M

01. 

B
   9.6 

Setup of the B
aud rate for digital data transfer. 

   

Especially if there is a big difference betw
een the am

bient tem
perature at 

the object and the head tem
perature the use of am

bient tem
perature 

com
pensation is recom

m
ended. 
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5.2 
Aim

ing laser 
The C

Tlaser has an integrated double laser aim
ing w

hich helps for the alignm
ent of the sensor. W

ithin the 
tw

o laser points lies the m
easurem

ent spot. At the focus point of the according optics 
[►

2.12 O
ptical charts] both lasers are crossing and show

ing as one dot the m
inim

um
 spot. This enables an 

alignm
ent of the sensor to the object. 

 

 D
o not directly point the laser at the eyes of persons or anim

als! D
o not stare into the laser 

beam
. Avoid indirect exposure via reflective surfaces! 

 

 

 

 The tw
o laser points m

ark the position of the m
easuring spot, but not its exact size. The exact 

size of the m
easurem

ent spot can be found in the optical charts [►
2.12 O

ptical charts]. As an 
alternative to the optical diagram

s, the spot size calculator can also be used on the optris 
w

ebsite http://w
w

w
.optris.com

/spot-size-calculator. 
 

 

 

 x 
At am

bient tem
peratures >50 °C

 the laser w
ill be sw

itched off autom
atically. 

x 
The laser should only be used for sighting and positioning of the sensor. A perm

anent use of 
the laser can reduce the lifetim

e of the laser diodes. 
x 

Furtherm
ore, in a perm

anent use of the laser, the m
easurem

ent accuracy can be affected. 
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Figure 22: Identification of the laser 

The laser can be activated/ deactivated via the program
m

ing keys on the unit or via the softw
are. If the laser 

is activated a yellow
 LED

 is shining (beside tem
perature display). 
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5.3 
Error m

essages 
The display of the sensor can show

 the follow
ing error m

essages: 

LT/ LTF/ M
T/ F2/ F6/ G

5/ P7 m
odels: 

05M
/ 1M

/ 2M
/ 3M

 m
odels: 

O
V

E
R 

O
bject tem

perature too high 
1. D

igit: 
U

N
D

E
R 

O
bject tem

perature too low 
0x 

N
o error 

^^^C
H 

H
ead tem

perature too high 
1x 

H
ead tem

perature probe short circuit to G
N

D
 

vvvC
H 

H
ead tem

perature too low 
2x 

B
ox tem

perature too low 
 

 
4x 

B
ox tem

perature too high 

 
 

6x 
B

ox tem
perature probe disconnected 

 
 

8x 
B

ox tem
perature probe short circuit to G

N
D 

 
 

2. D
igit: 

 
 

x0 
N

o error 

 
 

x2 
O

bject tem
perature too high 

 
 

x4 
H

ead tem
perature too low 

 
 

x8 
H

ead tem
perature too high 

 
 

xC
 

H
ead tem

perature probe disconnected 
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6 
IRm

obile app 
The C

Tlaser sensor has a direct connection to an A
ndroid sm

artphone or tablet. All you 
have to do is dow

nload the IR
m

obile app for free in the G
oogle Play Store. This can also be 

done via the Q
R

 code. An IR
 app connector is required for connection to the device (Part-

N
o.: AC

C
TIAC

). 
 

 
 

 
 W

ith IR
m

obile you are able to m
onitor and analyse your infrared tem

perature m
easurem

ent on a connected 
sm

artphone or tablet. This app w
orks on m

ost Android devices running 4.4 or higher w
ith a m

icro U
S

B port 
supporting U

S
B

-O
TG

 (O
n The G

o). It is easy to operate: after you plug your C
Tlaser device to the m

icro 
U

SB
 port of your phone or tablet, the app w

ill start autom
atically. The device is pow

ered by your phone. 
D

ifferent digital tem
perature values can be displayed in the tem

perature tim
e diagram

. You can easily zoom
-

in the diagram
 to see m

ore details and sm
all signal changes. 



 IR
m

obile app 
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IR
m

obile app features: 

¾
 

Tem
perature tim

e diagram
 w

ith zoom
 function 

¾
 

D
igital tem

perature values 
¾

 
Setup of em

issivity, transm
issivity and other param

eters 
¾

 
Scaling of 4-20 m

A/ 0-10 V output and setup of alarm
 output 

¾
 

C
hange of tem

perature unit: C
elsius or Fahrenheit 

¾
 

Saving/loading of configurations and T/t diagram
s 

¾
 

R
estore factory default sensor settings 

¾
 

Integrated sim
ulator 

 Supported for: 

¾
 

C
T/C

Tlaser sensor 
¾

 
C

Sm
icro IR

 therm
om

eters (v3 m
odels only) 

¾
 

For android devices running 4.4+ w
ith a m

icro U
SB port supporting U

S
B

-O
TG

 (O
n The G

o) 
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7 
Softw

are Com
pactConnect 

 

 M
inim

um
 system

 requirem
ents: 

 x 
W

indow
s 7, 8, 10 

x 
U

SB
 interface 

x 
H

ard disc w
ith at least 30 M

B
yte of free space 

x 
At least 128 M

B
yte R

A
M

 
x 

C
D

-R
O

M
 drive 

 

 

 

 A detailed description is provided in the softw
are m

anual on the softw
are C

D
. 

 
 7.1 

Installation 
1. 

Insert the installation C
D

 into the according drive on your com
puter. If the autorun option is 

activated the installation w
izard w

ill start autom
atically. 

 
2. 

O
therw

ise start C
D
s
e
t
u
p
.
e
x
e from

 the C
D

-R
O

M
. Follow

 the instructions of the w
izard until the 

installation is finished.  
 

 



 S
oftw

are C
om

pactC
onnect 
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The installation w
izard w

ill place a launch icon on the desktop and in the start m
enu: 

S
t
a
r
t
\
P
r
o
g
r
a
m
s
\
C
o
m
p
a
c
t
C
o
n
n
e
c
t 

To uninstall the softw
are from

 your system
 use the u

n
i
n
s
t
a
l
l icon in the start m

enu. 

 
Figure 23: S

oftw
are C

om
pactC

onnect 

M
ain functions: 

x 
G

raphic display for tem
perature trends 

and autom
atic data logging for analysis 

and docum
entation 

x 
C

om
plete sensor setup and rem

ote 
controlling 

x 
Adjustm

ent of signal processing functions 
x 

Program
m

ing of outputs and functional 
inputs 

 



-86 
 

- 

7.2 
C

om
m

unication settings 

 

 For further inform
ation see protocol and com

m
and description on the softw

are C
D

 
C

om
pactC

onnect in the directory: \
C
o
m
m
a
n
d
s. 

 

 7.2.1 Serial Interface 
Baud rate: 

9.6...115.2 kBaud (adjustable on the unit or via software) 

Data bits: 
8 

Parity: 
none 

Stop bits: 
1 

Flow control 
off 

 7.2.2 Protocol 
All sensors of the C

Tlaser series are using a binary protocol. Alternatively they can be sw
itched to an ASC

II 
protocol. To get a fast com

m
unication the protocol has no additional overhead w

ith C
R

, LR
 or AC

K
 bytes. 

 



 S
oftw
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om
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7.2.3 ASC
II-Protocol 

To sw
itch to the A

SC
II protocol, use the follow

ing com
m

and: 

Decimal: 
131 

HEX: 
0x83 

Data, Answer: 
byte 1 

Result: 
0 – Binary protocol 
1 – ASCII protocol 
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7.2.4 Save param
eter settings 

After sw
itch-on of the C

Tlaser sensor the flash m
ode is active. This m

eans, changed param
eter settings w

ill 
be saved in the internal Flash-EE

PR
O

M
 and w

ill be kept also after the sensor is sw
itched off. If the settings 

need to change continuously the flash m
ode can be sw

itched off by using the follow
ing com

m
and: 

Decimal: 
112 

HEX: 
0x70 

Data, Answer: 
byte 1 

Result: 
0 – Data will be written into the flash memory 
1 – Data will not be written into the flash memory 

 If the flash m
ode is off, all settings only w

ill be kept as long as the unit is pow
ered. This m

eans that all 
previous settings are getting lost if the unit is sw

itched off and pow
ered on again. The com

m
and 0x71 w

ill 
poll the current state. 

 



 B
asics of Infrared Therm

om
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8 
Basics of Infrared Therm

om
etry 

D
epending on the tem

perature each object em
its a certain am

ount of infrared radiation. A change in the 
tem

perature of the object is accom
panied by a change in the intensity of the radiation. For the m

easurem
ent 

of “therm
al radiation” infrared therm

om
etry uses a w

ave-length ranging betw
een 1 µm

 and 20 µm
. The 

intensity of the em
itted radiation depends on the m

aterial. This m
aterial contingent constant is described w

ith 
the help of the em

issivity w
hich is a know

n value for m
ost m

aterials (►
9 Em

issivity). 

Infrared therm
om

eters are optoelectronic sensors. They calculate the surface tem
perature on the basis of 

the em
itted infrared radiation from

 an object. The m
ost im

portant feature of infrared therm
om

eters is that 
they enable the user to m

easure objects contactless. C
onsequently, these products help to m

easure the 
tem

perature of inaccessible or m
oving objects w

ithout difficulties. Infrared therm
om

eters basically consist of 
the follow

ing com
ponents: 

 
x 

lens 
x 

spectral filter 
x 

detector 
x 

electronics (am
plifier/ linearization/ signal processing) 

 The specifications of the lens decisively determ
ine the optical path of the infrared therm

om
eter, w

hich is 
characterized by the ratio D

istance to S
pot size. The spectral filter selects the w

avelength range, w
hich is 

relevant for the tem
perature m

easurem
ent. The detector in cooperation w

ith the processing electronics 
transform

s the em
itted infrared radiation into electrical signals. 
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9 
Em

issivity 
9.1 

D
efinition 

The intensity of infrared radiation, w
hich is em

itted by each body, depends on the tem
perature as w

ell as on 
the radiation features of the surface m

aterial of the m
easuring object. The em

issivity (ε – Epsilon) is used as 
a m

aterial constant factor to describe the ability of the body to em
it infrared energy. It can range betw

een 0 
and 100 %

. A
 “blackbody” is the ideal radiation source w

ith an em
issivity of 1.0 w

hereas a m
irror show

s an 
em

issivity of 0.1. 

If the em
issivity chosen is too high, the infrared therm

om
eter m

ay display a tem
perature value w

hich is m
uch 

low
er than the real tem

perature – assum
ing the m

easuring object is w
arm

er than its surroundings. A low
 

em
issivity (reflective surfaces) carries the risk of inaccurate m

easuring results by interfering infrared radiation 
em

itted by background objects (flam
es, heating system

s, cham
ottes). To m

inim
ize m

easuring errors in such 
cases, the handling should be perform

ed very carefully and the unit should be protected against reflecting 
radiation sources. 

  



 E
m

issivity 
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9.2 
D

eterm
ination of unknow

n em
issivity 

►
 First determ

ine the actual tem
perature of the m

easuring object w
ith a therm

ocouple or contact sensor. 
Second, m

easure the tem
perature w

ith the infrared therm
om

eter and m
odify the em

issivity until the 
displayed result corresponds to the actual tem

perature. 

►
 If you m

onitor tem
peratures of up to 380 °C

 you m
ay place a special plastic sticker (em

issivity dots – 
O

rder N
o.: AC

LSED
) onto the m

easuring object, w
hich covers it com

pletely. S
et the em

issivity to 0.95 
and take the tem

perature of the sticker. Afterw
ards, determ

ine the tem
perature of the adjacent area on 

the m
easuring object and adjust the em

issivity according to the value of the tem
perature of the sticker. 

►
 C

ove a part of the surface of the m
easuring object w

ith a black, flat paint w
ith an em

issivity of 0,98. Adjust 
the em

issivity of your infrared therm
om

eter to 0,98 and take the tem
perature of the colored surface. 

Afterw
ards, determ

ine the tem
perature of a directly adjacent area and m

odify the em
issivity until the 

m
easured value corresponds to the tem

perature of the colored surface. 

C
AU

TIO
N

: O
n all three m

ethods the object tem
perature m

ust be different from
 am

bient tem
perature. 
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9.3 
C

haracteristic em
issivity 

In case none of the m
ethods m

entioned above help to determ
ine the em

issivity you m
ay use the em

issivity 
table ►

Appendix A
 and Appendix B

. These are average values only. The actual em
issivity of a m

aterial 
depends on the follow

ing factors: 

x 
tem

perature 
x 

m
easuring angle 

x 
geom

etry of the surface 
x 

thickness of the m
aterial 

x 
constitution of the surface (polished, oxidized, rough, sandblast) 

x 
spectral range of the m

easurem
ent 

x 
transm

issivity (e.g. w
ith thin film

s) 
 



 A
ppendix A

 – Table of em
issivity for m

etals 
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Appendix A – Table of em
issivity for m

etals 

1,0 µm
1,6 µm

5,1 µm
8-14 µm

A
lum

inium
non oxidized

0,1-0,2
0,02-0,2

0,02-0,2
0,02-0,1

polished
0,1-0,2

0,02-0,1
0,02-0,1

0,02-0,1
roughened

0,2-0,8
0,2-0,6

0,1-0,4
0,1-0,3

oxidized
0,4

0,4
0,2-0,4

0,2-0,4
B

rass
polished

0,35
0,01-0,05

0,01-0,05
0,01-0,05

roughened
0,65

0,4
0,3

0,3
oxidized

0,6
0,6

0,5
0,5

C
opper

polished
0,05

0,03
0,03

0,03
roughened

0,05-0,2
0,05-0,2

0,05-0,15
0,05-0,1

oxidized
0,2-0,8

0,2-0,9
0,5-0,8

0,4-0,8
C

hrom
e

0,4
0,4

0,03-0,3
0,02-0,2

G
old

0,3
0,01-0,1

0,01-0,1
0,01-0,1

H
aynes

alloy
0,5-0,9

0,6-0,9
0,3-0,8

0,3-0,8
Inconel

electro polished
0,2-0,5

0,25
0,15

0,15
sandblast

0,3-0,4
0,3-0,6

0,3-0,6
0,3-0,6

oxidized
0,4-0,9

0,6-0,9
0,6-0,9

0,7-0,95
Iron

non oxidized
0,35

0,1-0,3
0,05-0,25

0,05-0,2
rusted

0,6-0,9
0,5-0,8

0,5-0,7
oxidized

0,7-0,9
0,5-0,9

0,6-0,9
0,5-0,9

forged, blunt
0,9

0,9
0,9

0,9
m

olten
0,35

0,4-0,6
Iron, casted

non oxidized
0,35

0,3
0,25

0,2
oxidized

0,9
0,7-0,9

0,65-0,95
0,6-0,95

M
aterial

typical Em
issivity

Spectral response
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1,0 µm
1,6 µm

5,1 µm
8-14 µm

Lead
polished

0,35
0,05-0,2

0,05-0,2
0,05-0,1

roughened
0,65

0,6
0,4

0,4
oxidized

0,3-0,7
0,2-0,7

0,2-0,6
M

agnesium
0,3-0,8

0,05-0,3
0,03-0,15

0,02-0,1
M

ercury
0,05-0,15

0,05-0,15
0,05-0,15

M
olybdenum

non oxidized
0,25-0,35

0,1-0,3
0,1-0,15

0,1
oxidized

0,5-0,9
0,4-0,9

0,3-0,7
0,2-0,6

M
onel (N

i-C
u)

0,3
0,2-0,6

0,1-0,5
0,1-0,14

N
ickel

electrolytic
0,2-0,4

0,1-0,3
0,1-0,15

0,05-0,15
oxidized

0,8-0,9
0,4-0,7

0,3-0,6
0,2-0,5

P
latinum

black
0,95

0,9
0,9

S
ilver

0,04
0,02

0,02
0,02

S
teel

polished plate
0,35

0,25
0,1

0,1
rustless

0,35
0,2-0,9

0,15-0,8
0,1-0,8

heavy plate
0,5-0,7

0,4-0,6
cold-rolled

0,8-0,9
0,8-0,9

0,8-0,9
0,7-0,9

oxidized
0,8-0,9

0,8-0,9
0,7-0,9

0,7-0,9
Tin

non oxidized
0,25

0,1-0,3
0,05

0,05
Titanium

polished
0,5-0,75

0,3-0,5
0,1-0,3

0,05-0,2
oxidized

0,6-0,8
0,5-0,7

0,5-0,6
W

olfram
polished

0,35-0,4
0,1-0,3

0,05-0,25
0,03-0,1

Zinc
polished

0,5
0,05

0,03
0,02

oxidized
0,6

0,15
0,1

0,1

Spectral response

M
aterial

typical Em
issivity

 



 A
ppendix B

 – Table of em
issivity for non-m

etals 
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Appendix B – Table of em
issivity for non-m

etals 

1,0 µm
2,2 µm

5,1 µm
8-14 µm

A
sbestos

0,9
0,8

0,9
0,95

A
sphalt

0,95
0,95

B
asalt

0,7
0,7

C
arbon

non oxidized
0,8-0,9

0,8-0,9
0,8-0,9

graphite
0,8-0,9

0,7-0,9
0,7-0,8

C
arborundum

0,95
0,9

0,9
C

eram
ic

0,4
0,8-0,95

0,8-0,95
0,95

C
oncrete

0,65
0,9

0,9
0,95

G
lass

plate
0,2

0,98
0,85

m
elt

0,4-0,9
0,9

G
rit

0,95
0,95

G
ypsum

0,4-0,97
0,8-0,95

Ice
0,98

Lim
estone

0,4-0,98
0,98

P
aint

non alkaline
0,9-0,95

P
aper

any color
0,95

0,95
P

lastic >50 µm
non transparent

0,95
0,95

R
ubber

0,9
0,95

S
and

0,9
0,9

S
now

0,9
S

oil
0,9-0,98

Textiles
0,95

0,95
W

ater
0,93

W
ood

natural
0,9-0,95

0,9-0,95

M
aterial

typical Em
issivity

Spectral response
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Appendix C – Sm
art Averaging 

The average function is generally used to sm
oothen the output signal. W

ith the adjustable param
eter tim

e 
this function can be optim

al adjusted to the respective application. O
ne disadvantage of the average function 

is that fast tem
perature peaks w

hich are caused by dynam
ic events are subjected to the sam

e averaging 
tim

e. Therefore those peaks can only be seen w
ith a delay on the signal output. 

The function Sm
art Averaging elim

inates this disadvantage by passing those fast events w
ithout averaging 

directly through to the signal output. 

        
 

Signal graph w
ith Sm

art Averaging function 
           Signal graph w

ithout Sm
art Averaging function 



 A
ppendix D

 – D
eclaration of C

onform
ity 

 
 

97- 

Appendix D – Declaration of Conform
ity 
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