




FLAME SENSOR
UV TRON® R2868

Subject to local technical requirements and regulations, availability of products included in this promotional material may vary. Please consult with our sales office.

Information furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for possible inaccuracies or omissions.

Specifications are subjected to change without notice. No patent rights are granted to any of the circuits described herein. © 1997 Hamamatsu Photonics K. K.

Quick Detection of Flame from Distance,
Compact UV Sensor with High Sensitivity and Wide Directivity,

Suitable for Flame Detectors and Fire Alarms.

Hamamatsu R2868 is a UV TRON ultraviolet detector that makes

use of the photoelectric effect of metal and the gas multiplication

effect. It has a narrow spectral sensitivity of 185 to 260 nm, being

completely insensitive to visible light. Unlike semiconductor

detectors, it does not require optical visible-cut filters, thus

making it easy to use.

In spite of its small size, the R2868 has wide angular sensitivity

(directivity) and can reliably and quickly detect weak ultraviolet

radiations emitted from flame due to use of the metal plate

cathode (eg. it can detect the flame of a cigarette lighter at a

distance of more than 5 m.).

The R2868 is well suited for use in flame detectors and fire

alarms, and also in detection of invisible discharge phenomena

such as corona discharge of high-voltage transmission lines.

APPLICATIONS

● Flame detectors for gas/oil lighters and matches

● Fire alarms

● Combustion monitors for burners

● Inspection of ultraviolet leakage

● Detection of discharge

● Ultraviolet switching

GENERAL

Parameters Rating Units

Spectral Response 185 to 260 nm

Window Material UV glass

Weight Approx. 1.5 g

Dimensional Outline See Fig. 3

MAXIMUM RATINGS

Parameters Rating Units

Supply Voltage 400 Vdc

Peak Current 1) 30 mA

Average Discharge Current 2) 1 mA

Operating Temperature 20 to +60 °C

CHARACTERISTICS (at 25°C)

Parameters Rating Units

Discharge Starting Voltage (with UV radiation) 280 Vdc Max.

Recommended Operating Voltage 325±25 Vdc

Recommended Average Discharge Current 100 μA

Background 3) 10 cpm Max

Sensitivity 4) 5000 cpm Typ.

NOTES:

1) This is the maximum momentary current that can be handled if its full width

at half maximum is less than 10 μs.

2) If the tube is operated near this or higher, the service life is noticeably reduced.

Use the tube within the recommended current values.

3) Measured under room illuminations (approximately 500 lux) and recommended

operating conditions. Note that these values may increase if the following

environmental factors are present.

1. Mercury lamps, sterilization lamps, or halogen lamps are located nearby.

2. Direct or reflected sunlight is incident on the tube.

3. Electrical sparks such as welding sparks are present.

4. Radiation sources are present.

5. High electric field (including static field) generates across the tube.

4) These are representative values for a wavelength of 200 nm and a light input

of 10 pW/cm2. In actual use, the sensitivity will vary with the wavelength of the

ultraviolet radiation and the drive circuitry employed.

Figure 1: UV TRON’s Spectral Response and Various

Light Sources
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FLAME SENSOR UV TRON® R2868

1000pF

+
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325±25Vdc
220pF
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10MΩ 4.7 kΩ*

ANODE

UV TRON R2868
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Figure 2: Angular Sensitivity (Directivity)
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Figure 3: Dimensional Outline (Unit: mm) Figure 4: Recommended Operating Circuit

* Be sure to connect the 4.7 kΩ resistor within 2.5 cm

from the anode lead end of UV TRON.

• UV TRON Driving Circuit C3704 series (Option)

Hamamatsu also provide the driving circuit

C3704 series for R2868 operation.

C3704 series include a high voltage power

supply and a signal processing circuit in

printed circuit board, which allows to

operate R2868 easily as a flame sensor

with the low input voltage (DC 6 to 30 V)

only.

For the details, please refer to the

datasheet of C3704 series.

PRECAUTIONS FOR USE

• Ultraviolet Radiation
The UV TRON itself emits ultraviolet radiation in operation. When using two or more UV TRONs at the same time in close position, care should be

taken so that they do not optically interfere with each other.

• Vibration and Shock
The UV TRON is designed in accordance with the standards of MIL STD 202F (Method 204D/0.06 inch or 10g, 10  500Hz, 15 minutes, 1 cycle) and

MIL STD 202F (Method 213B/100g, 11ms, Half sine, 3 times). However, should a strong shock be sustained by the UV TRON (e.g. if dropped), the

glass bulb may crack or the internal electrode may be deformed, resulting in deterioration of electrical characteristics. So extreme care should be

taken in handling the tube.

• Polarity
Connect the UV TRON with correct polarity. Should it be connected with reverse polarity, operating errors may occur.

WARRANTY.
The UV TRON is covered by a warranty for a period of one year after delivery. The warranty is limited to replacement of any defective tube due to

defects traceable to the manufacturer.
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UV TRON® DRIVING CIRCUIT
C3704 SERIES

Compact, Lightweight, Low Current Consumption, Low Cost
Operates as High Sensitivity UV Sensor with UV TRON

Suitable for Flame Detectors and Fire Alarms

Hamamatsu C3704 series UV TRON driving circuits are low

current consuming, signal processing circuits for the UV TRON,

well known as a high sensitivity ultraviolet detecting tube. The

C3704 series can be operated as a UV sensor by connecting the

UV TRON and applying DC low voltage, as they have both a high-

voltage power supply and a signal processing circuit on the same

printed circuit board.

Since background discharges of the UV TRON caused by natural

excitation lights (such as a cosmic ray, scattered sunlight, etc.)

can be cancelled in the signal processing circuit, the output

signals from the C3704 series can be used without errors.

When the high sensitivity sensor “UV TRON R2868” (sold

separately) is used, the flame from a cigarette lighter (flame

length: 25mm) can be detected even from a distance of more

than 5m.

APPLICATIONS

● Flame detectors for gas and oil lighters

● Fire alarms

● Combustion monitors for burners

● Electric spark detector

● UV photoelectric counter

SPECIFICATIONS
Dimensional outline ..................................................... Figure 1

Weight ................................................................... Approx. 20g

Output signal ....... Open collector Output (50 V, 100 mA Max.)

10 ms width pulse output (Note : 1)

UV TRON supply voltage .......................... DC 350 V (Note : 2)

Quenching time ................................................. Approx. 50 ms

Operating temperature ......................................... -10 to +50°C
(with no condensation)

Suitable UV TRON ............... Low voltage operation UV TRON

(such as R2868)

C3704 C3704-02 C3704-03

Input Voltage 10 to 30 Vdc 5Vdc ± 5% 6 to 9 Vdc

Current consumption 3 mA Max. 300μA Max. 300μA Max.

Note 1: The output pulse width can be extended up to about 100s by adding a

capacitor to the circuit board.

Note 2: Since the output impedance of this power supply is extremely high, an

ordinary voltmeter cannot be used. Use a voltmeter that has an input

impedance of more than 10 GΩ.
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Figure 1: Dimensional Outline (Unit : mm)

+ 1 2 3

9
7
5
3

K A

3.54-

<Top View>

<Side View>

60

5

6
0

5

1
.6

1
5

M
A

X
.



\\Snap105913\share1\Product Literature\Hamamatsu\UVTron $ 5-04 doc                        05/25/2004 

 
 
 

UV TRON prices 
 

These devices are principally used for detection of flames from a distance.  One can detect 
the flame of a cigarette lighter at 15 feet.   
 
Part Description 1 10 50 100 
R2868 UV Tron tube $37.00 $33.00 32.00 27.00 
C3704-02 Drive circuit, 5 VDC 

@ 300 µA 
$30.00 $25.00 $22.69 $18.98 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UV TRONS       C3704 driver 
 
 
 
 
 
 
 
 
 
 
 

Boston Electronics Corporation 
91 Boylston Street, Brookline, Massachusetts 02445 USA 
(800)347-5445  or  (617)566-3821   fax (617)731-0935 
www.boselec.com                       boselec@world.std.com 



Quantity 1 to 9

SEN1 = UV-Surface Standard surface-mount 180o FOV UV Sensor $410
SEN2 =UV-Cosine Waterproof UV Sensor for outdoor use $340
SEN3=UV-Air Standard axis oriented in-chamber UV Sensor $290
SEN4=UV-Water 10 bar water pressure proof $440
SEM5=UV-DVGW UV Sensor for DVGW certified water purifiers $430
UV-MINILOG UV Datalogger with PC software $1,270

SP1=UV Broadband configure the sensor with a UV broadband SiC detector $0
SP2=UVA configure the sensor with a UVA-only SiC detector $36
SP3=UVB/UV-Index configure the sensor with a UVB-only/UV-Index SiC $36
SP4=UVC configure the sensor with a UVC-only SiC detector $36

SO1= 0...5V configure the sensor with a 0...5 V signal output $0

SO2 = 4...20 mA configure the sensor with a 4...20 mA signal output $0

SO3 = USB configure the sensor with an USB signal output $150

SO4 = UV pulse configure the sensor with a binary pulse output $190

IR1=1nW/cm2...10µW/cm2 configure the sensor for low intensities from
1nW/cm2...10µW/cm2

$150

IR2 = 10µW/cm2...100mW/cm2 configure the sensor for medium intensities from
1nW/cm2...10µW/cm2

$0

IR3  = 100mW/cm2...10W/cm2 configure the sensor for strong intensities from
1nW/cm2...10µW/cm2

$40

CO1 = Cable configure the sensor with a 2m shielded cable $0

CO2 = Plug configure the sensor with a male 5pin plug with 2 cable $45

CO3=Submersible  confugre the sensor to be submersible $90

ACC1 3m probe connector cable $24
ACC2 10m probe connector cable $36
ACC3 2m probe connector cable $22
ACC4 3m probe connector cable 90° $26
ACC5 5m probe connector cable $30

AMP1 Multiboard $118
AMP2 Digiboard $210
AMP3 AMPCON 4-20 $90
AMP3 VOLTCON $90

$0
MOD1 Sensor Monitor Classic $600
MOD1a Sensor Monitor Classic Double $870
MOD2 Sensor Monitor Connect $780
MOD2a Sensor Monitor Connect Double $1,180
MOD4 UV_Log $2,600
MOD6 UV_Log 485 $2,500
MOD7 UV_Log USB $2,500
MOD8 RADIKON $400
MOD9 UVminilog $1,360

(3) Choose a preamp/signal type

(6) Accessories if any

Current/Voltage Amplifiers

UV-Controller & Handhelds & Monitors

(1) CHOOSE a mechanical type

(2) Choose a spectral response

(4) Choose a sensitivity range AND tell us min and max expected input within that range

(5) Choose a connection/wiring type

Prices for UV Sensor Probes

sglux pricelist 12‐09 REV2‐12‐10.xls 2/18/2010 Probes



Application Notes for UV Photodiodes 
 
 

 

Rev. 3.0   
 

Manufacturer: sglux GmbH;   Agent: Boston Electronics, 91 Boylston St, Brookline NA 02445 USA 
(800)347-5445 or (617)566-3821; fax (617)731-0935; uv@boselec.com ; www.boselec.com  

Note 
 
 

For correct reading, the photodiode current (and NOT the voltage) must be analyzed. This 
requires a short circuiting of the photodiode. Usual approaches are using a Picoamperemeter 
such as Keithley 617 or a transimpedance amplifier circuit.   Please contact us in case of 
questions. 

 
The modules listed below will help you to get the best measurement data from your 
photodiode.  

 

Internal & external Photodiode Amplifiers   

  

 

 

• stable and reliable photodiode amplification 

• TOCON-Series = photodiodes with integrated amplifier  

• BOARD-Series = external photodiode amplifiers 

• further information: www.sglux.com/tocon or 

 www.sglux.com/boards 
 

  

 

UV probes with built in amplifier  

 

 

 

• different housings e.g. with cosine response, water pressure 
proof or Sapphire windows  

• different electronic outputs available (voltage, current, USB) 

• further information: www.sglux.com/probes 

 
  

 

UV Intensity / Dose Monitor / Controller  
“SENSOR MONITOR” 

 

 

 

 
 
 

 

• two channel photodiode or sensor input 

• three user programmable relay outputs 

• programmable display, USB/TTY/RS232 data transmission 

• further information: www.sglux.com/monitor 
  

  

 

UV Radiation Controller “RADIKON”  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

• Industrial DIN rail radiation controller module 

• works with mV and nA….mA sensor output signals 

• further information: www.sglux.com/radikon 
 

 
 



Material Part Number
Spectral 
Response (nm)

Active Area 
(mm2)

Responsivity 
at peak (A/W) Package Comments

SiC SG01S 210 to 380 0.054 0.13 TO-18 most popular
SiC SG01S-Short 210 to 380 0.054 0.13 TO-18 short cap
SiC SG01S-5 210 to 380 0.054 0.13 TO-5
SiC Sg01S-HT 210 to 380 0.054 0.13 TO-18 High temp version
SiC SG01S-ISO 210 to 380 0.054 0.13 TO-18 isolated, pins in line
SiC SG01S-ISO90 210 to 380 0.054 0.13 TO-18 isolated, pins at 90o

SiC SG01S-A18 310 to 395 0.054 0.065 TO-18 UV-A filtered
SiC SG01S-B18 230 to 320 0.054 0.12 TO-18 UV-B filtered
SiC SG01S-C18 230 to 285 0.054 0.11 TO-18 UV-C filtered
SiC SG01S-C 230 to 285 0.054 0.11 TO-39 UV-C filtered
SiC EryF* 235 to 325 0.054 0.11 TO-18 Erythemal
SiC SG01M 220 to 360 0.22 0.13 TO-18
SiC SG01M-C 230 to 285 0.22 0.11 TO-39 UV-C filtered
SiC SG01M-Lens 220 to 360 11 0.13 TO-39 narrow FOV
SiC SG01L-5 220 to 360 0.96 0.13 TO-5
SiC SG01L-18 220 to 360 0.96 0.13 TO-18
SiC SG01L-C 230 to 285 0.96 0.11 TO-39 UV-C filtered
SiC SG01L4-5 220 to 360 3.84 0.13 TO-5 4 - 1x1 chips
SiC SG01L4-5C 230 to 285 3.84 0.11 TO-5 4 - 1x1 chips, UV-C filtered
SiC SG01XL 230 to 380 4 0.13 TO-18 2x2 mm chip

Material Part Number
Spectral 
Response (nm)

Active Area 
(mm2)

Responsivity 
at peak (A/W) Package Comments

SiC TOCON_Nano 210 to 380 12.8 << 1 nW/cm2 TO-39 narrow FOV, amplified
SiC TOCON_Micro 210 to 380 0.22 <<10μW/cm2 TO-39 amplified
SiC TOCON_Std 210 to 380 0.22 <<1mW/cm2 TO-39 cosine corrected, amplified
SiC TOCON M 210 380 0 22 100 W/ 2 TO 39 R d H d lifi d

UV detector selection chart

In general, 
the 
attributes 
(spectral 
response, 
package 
details, 
temperature 
stability) of 
any SiC 
device here 
can be 
supplied for 
any other 
SiC chip size 
even if not 
listed left.

Devices with hybrid preamps inside the TO-39 package.  Add +5V and readout.

UV detector selection chart updated.xls 6/22/2010

SiC TOCON-Mega 210 to 380 0.22 <<100mW/cm2 TO-39 Rad Hard, amplified

Material Part Number
Spectral 
Response (nm)

Active Area 
(mm2)

Responsivity 
at peak (A/W) Package Comments

GaN AG38S-TO 220 to 370 0.076 0.14 TO-18
ALGaN AG38S-SMD 220 to 370 0.076 0.14 SMD
ALGaN AG32S-SMD 225 to 317 0.076 0.1 SMD
ALGaN AG32S 225 to 317 0.076 0.1 TO-18
ALGaN AG28S 225 to 285 0.076 0.045 TO-18

Material Part Number
Spectral 
Response (nm)

Active Area 
(mm2)

Responsivity 
at peak (A/W) Package Comments

TiO2 ERYCA 215 to 325 4.18 0.019 TO-18 Erythemal (coming soon)
TiO2 TW30SX 215 to 387 4.18 0.021 TO-18
TiO2 TW30SY 215 to 387 15.66 0.021 TO-39
TiO2 TW30DZ 253 to 361 4.18 0.021 TO-46
TiO2 TW30DY 253 to 361 15.66 0.021 TO-39
TiO2 TW30DY2 260 to 360 15.66 0.018 TO-39

Boston Electronics Corporation, 91 Boylston St, Brookline MA 02445 USA

(617)566-3821 or (800)347-5445; fax (617)731-0935; UV@boselec.com; www.boselec.com

UV detector selection chart updated.xls 6/22/2010




