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General Features  
 

  
 

   
 

 

Properties of the TW30SY UV photodiode

• Broad Band UVA+UVB+UVC photodiode 

• Active Area A = 15,66 mm2  

• TO18 hermectially sealed metal housing 

• 10mW/cm2 peak radiation results a current of approx. 30 µA 
 

 
 

About the material Titanium Dioxide (TiO2)
 

The key benefit of TiO2 is the opportunity of almost unlimited visible blind active area 
leading to high photocurrents even if the radiation is very low. A TiO2 device gives a 50 
times higher photocurrent compared to a similar priced SiC photodiode. These features 
make the TiO2  photodiodes particularly interesting to measure scattered weak radiation.  

 

 

 

 
 
 
 
Specifications 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 Parameter Symbol Value Unit 
  

 Maximum Ratings    
 Operating Temperature Range Topt -25 … +70 °C 
 Storage Temperature Range Tstor 0 … +100 °C 
 Soldering Temperature (3s) Tsold 260 °C 
 Reverse voltage VRmax 3 V 
     
 General Characteristics (T=25°C)    
 Active Area A 15,66 mm2 
 Dark current (1V reverse bias) Id 100 pA 
 Capacitance  C 40 nF 
 Short circuit (10mW/cm2 at peak) I0 30 µA 
 Temperature coefficient Tc <-0,1 %/K 
     

 Spectral Characteristics (T=25°C)    
 Max. spectral sensitivity  Smax 0,021 AW-1 
 Wavelength of max. spectral sens. λmax 300 nm 
 Sensitivity range (S=0,1*Smax) - 215 … 385 nm 
 Visible blindness (Smax / S>400nm) VB 102 - 
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Here are two typical application circuits for connecting a single SiC (or GaN or AlGaN) 
component with an operational amplifier: 
 
 
OPV with single supply voltage (OP80)  OPV with dual supply voltage (AD645) 
 

 
 
3 +Vcc 3 +Vcc 
4 GND 4 -Vcc 
2 OUT 2 OUT 
5 Case (GND) 5 GND 
 
 
Depending on size of active area and UV-power the resistor should be in the region of 10kΩ 
to 1GΩ.  The capacitor is used for frequency compensation and depends from size of active 
area, value of resistor, used OPV and layout of circuit, it is best to determine the best value by 
experiment to prevent oscillation. 
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Introduction 
In most applications of visible blind uv-detectors 
such as the sglux TW30-series, only very small 
photocurrents are generated. These currents 
ranging from a microampere down to some few 
picoamperes cannot be measured by commonly 
available multimeters – an amplifier is needed. 

We provide a small multifunctional amplifier 
board for developers to simplify and support 
application development. 

Basics 
Photocurrents can be converted to voltages by transimpedance amplifiers (TIA) or switched 
integrating amplifiers (SIA). Our board utilizes the first type because it does not require digital timing 
signals. The complete schematic of our board is shown in Appendix B. 

For basic knowledge about this device please refer for instance to application notes for device 
OPA128 from TI at http://www.ti.com/. The SIA type is preferably for applications using micro 
controllers and DSPs – for further information please refer to datasheets and application notes as for 
instance from http://www.ti.com/ for device IVC102. 

Specifications 
The board consists of two independent amplifier channels with adjustable gain. By using jumpers one 
can select the amplifier type (voltage or transimpedance amplifier) and configuration (two independent 
amplifiers or single two-stage amplifier) as well as the gain.  

The board provides current gain in the range 105 V/A…107 V/A and voltage gain from 2…1000 V/V 
in single-stage configuration. Additionally to the fixed gain factors are potentiometers for custom gain 
factors in the range 104 V/A…106 V/A. By two stages one may reach gains of 1010 V/A respectively 
105 V/V if offsets are carefully adjusted. The maximum usable output voltage range is ±4 V and must 
be considered while calculating gain factors. 

The circuit is ideally operated with a dual power supply of ±9 V…±24 V. For lower performance 
measurements a single supply of 24 V…36 V may be used. In both cases stabilisation is not required. 
Note: Applying operating voltage with the wrong polarity will destroy the board. 

The photodiodes plug directly into sockets or are externally connected via screw terminals. The output 
voltages are available on screw terminals. 

The board dimensions are 45 mm x 60 mm and the height is about 12 mm without photodiodes. 

Getting Started: 

The symbol “x” in names such as “RGAINx” relates to the channel number; for positions and pin 
numbers please refer to the picture on the right below. 
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• Choose operation modes and configuration by 
setting jumpers MODx and STAGES; refer to 
Appendix A, tables 2 and 3. 

• Set required gains with jumpers GAINx and/or 
potentiometers RGAINx; again refer to 
Appendix A, table 4. 

• Connect arbitrary voltmeter(s) to screw 
terminals OUTx. Right pin (#1) is the output, 
left pin (#2) equals to GND. 

• Connect the power supply to screw terminal 
PWR. For dual power supply use top 
terminal (#3) for negative, middle (#2) for GND 
and bottom terminal (#1) for positive voltage. A 
single supply must be connected with positive 
pole to bottom pin (#1) and supply GND to top 
pin (#3), middle pin is left open. 
Note: In case of single supply there is a floating 
virtual ground on the middle terminal to which 
the inputs and outputs relate and which must not 
be connected to power supply GND. 

• Adjust offsets for all channels. To do this shorten inputs for voltage amplifiers and leave 
inputs open (or insert photodiodes and darken them to compensate dark currents as well) for 
transimpedance stages. Now adjust the output voltages to 1mV or less by potentiometers POx. 

• Connect photodiode(s) to either terminal INx or SOCKETx. The right pins (#1) of screw 
terminals INx are the inputs, the left pins (#2) equal to GND. If using the sockets the upper 
pinhole is the input and must be plugged with one photodiode pin in any case. Other pinholes 
are grounded and may be used as required. Polarity of the photodiodes within sockets depends 
only on desired output voltage polarity. 

Examples 
Problem: 

 Compare photocurrents of two different photodiodes of types TW30SX and TW30DZ to show 
effect of higher visible blindness. This task requires two identical channels. The predicted 
photocurrents under sun radiation are 2.2 µA / 1.6 µA. The output voltage shall be 1…2 V 
giving a suitable gain of 1 V/µA = 106 V/A. 

Solution: 

 set jumper STAGES to position 1-2 (two channel mode), set MOD1 and MOD2 to position 1-
2 (transimpedance amplifier) 

 set GAIN1 and GAIN2 to position 2-4 (transimpedance gain 106 V/A) 

 connect and turn on power supply 

 insert photodiodes, darken them, compensate offsets (and dark currents) by adjusting PO1 and 
PO2 

 illuminate photodiodes with visible and ultraviolet light, compare voltages on terminals OUT1 
and OUT2 



Multifunctional 2-Channel Amplifier Board 
Multiboard 

 

Rev. 1.09A  Page 3 [4] 
 

Made in Germany by sglux GmbH.              Distributed in North America exclusively by 
Boston Electronics Corporation, 91 Boylston St, Brookline MA 02445 USA 

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

 
Problem: 

 Convert a photocurrent of 1nA to a voltage of 2.0 Volts. This requires a total gain of 2V/nA = 
2⋅109 V/A, which can be provided by two amplifier stages. The first stage converts the current 
to a voltage of 10mV with a gain 107 V/A, which is then boosted to 0.2 V by the second 
voltage amplifier stage with a gain of 20 V/V. This voltage can be displayed easily by a 
standard digital panel voltmeter. 

 Hint: You can replace the gain jumpers of stage 1 by a multi stage switch to obtain fast and 
easy range adjustment. The second contact layer of this switch may be used for decimal point 
shifting on the panel voltmeter. 

Solution: 

 set jumper STAGES to position 2-3 (two channel mode) 

 set MOD1 to position 1-2 (transimpedance amplifier) and GAIN1 to position 1-3 giving 107 
V/A in the first stage 

 open MOD2 (voltage amplifier, pre-gain 2) and set GAIN2 to position 1-3 (giving overall 
voltage amplification of 200 in stage two) 

 connect and turn on power supply 

 insert photodiode into SOCKET1 and darken it; first compensate offset of first stage by 
adjusting PO1 until voltage on OUT1 is below 1 mV; then compensate offset of second stage 
by adjusting PO2 until voltage on OUT2 is below 1 mV 

 illuminate photodiode and measure voltage on terminal OUT1 

Appendix A 

Table 1: pin, terminal and other assignments 

 Pin 1 Pin 2 Pin 3 
PWR +8 V … +24 V GND -8 V … -24 V  
    
IN1 input terminal channel 1 GND  
SOCKET1 input socket channel 1 GND GND 
OUT1 output terminal channel 1 GND  
PO1 offset compensation channel 1   
    
IN2 input terminal channel 2 GND  
SOCKET2 input socket channel 2 GND GND 
OUT2 output terminal channel 2 GND  
PO2 offset compensation channel 2   
 
Table 2: channel configuration 

STAGES Function 
1-2 two independent amplifier channels 
2-3 single two-stage amplifier; note: channel two must be configured as voltage amplifier by 

setting MOD2 in any position but 1-2 
 



Multifunctional 2-Channel Amplifier Board 
Multiboard 

 

Rev. 1.09A  Page 4 [4] 
 

Made in Germany by sglux GmbH.              Distributed in North America exclusively by 
Boston Electronics Corporation, 91 Boylston St, Brookline MA 02445 USA 

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

Table 3: amplifier mode 

MODx Function 
1-2 transimpedance amplifier 
1-3 voltage amplifier pre-gain 10 
3-4 voltage amplifier pre-gain 5 

Open voltage amplifier pre-gain 2 
 
Table 4: gain factor setting 

GAINx transimpedance gain 
 

[V/A] 

voltage gain (multiply by voltage pre-gain to 
get total voltage gain) 

[V/V] 
1-3 107 100 
2-4 106 10 
3-5 105 1 
4-6 adjustable by potentiometer 

RGAINx in range 104 … 106 
 

0.1…10 

Appendix B 

Schematic: 

 



AMPCON 4-20  Transmitter of photocurrent to 4-20mA current loop 
 

Part Number: AMPCON 4-20 
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The AMPCON 4-20 transmits an input current of 0 to 800nA  
into output current between 4 and 20mA. The transmitter is an 
optimal choice for integration into 4-20mA datenbusses. 
 

 

 

 

 
                                                                                                                                                                                                         AMPCON 4-20 

 
 

Input Solder points for sensor connection 

Output Solder points for power supply and signal 

V+  positive  connection of current loop 

0     negative connection of current loop 

Power supply A voltage of 24V is to be applied between V+ and 0. The 

resulting current between 4 and 20mA is the signal, which is 

proportional to the photocurrent. 

Dimensions b x l x h = 13 x 26 x 8mm 

The signal offset and the amplification factor are adjustable with potentiometers. 

RoHS-compliant to 2002/95/EG 

 

 Connection: 

 

 
 

The AMPCON 4-20 is also available together with a desired photodiode integrated into one of our 

probe housings: 

- UV Air  (compact housing) 

- UV-Water (10bar water pressure resistant) 

- UV-Cosine (with wide angle characteristic, cosine correction) 

- UV-DVGW (probe compliant to DVGW W 294-3(2006)) 

 



Flame Sensors 
Many customers have asked about using our solid state UV detectors as flame sensors and 

fire alarms.  This works fine for the standard SiC, TiO2, GaN or AlGaN devices if the source is 
not too far away and if there are no interfering light sources such as sunlight or room lights, as in 
boilers, for which high temperature packaging has been developed (HT-suffix).  However, when 
the source is distant or there is light interference, all have the following problems: 

1. the active area is not large so signal falling on it and output in turn is small 
2. room lights or sunlight give a much higher signal than does the flame unless optical 

filters are used 
3. existing, cost effective optical filters that pass the 310 nm flame peak (see following 

graph) do not cut off steeply enough to eliminate sun and other ambient light, which is 
blocked by Ozone at wavelengths below about 320 nm but is significant above 320 nm. 

One solution to this problem is to use a very sensitive photomultiplier tube that is blind to 
wavelengths longer than 260 nm.  Flames are not very bright at wavelengths shorter than 260 
nm, BUT photomultipliers are VERY SENSITIVE, and the active area of the R2868 is large,  5 x 
12 mm.  In fact, the Hamamatsu R2868 we offer (see following) actually counts single photons 
and produces pulses (counts) that are suitably processed by the companion C3704 drive circuit.  
The output of the C3704 is a 50V pulse of 10 msec width that can be extended by adding a 
capacitor.

Further details of the R2868 and C3704 follow. Prices are at the end of this publication. 

Can a solid-state device be developed that will serve as a general-purpose flame sensor which 
is immune to room lights and sun light?  Maybe.  The lensed sg01M-Lens provides an vastly 
larger effective area (but narrower FOV).  New TiO2 Schottky photodiodes have much larger 
active area and lower cost per mm2 than SiC, AlGaN and GaN devices, which are based on 
costly exotic single crystal semiconductors.  We are looking for a partner who will explore the 
appropriate filtering for TiO2 devices as flame detectors. 

For now, however, when ambient light can interfere or wide FOV is needed, the R2868 is the 
preferred solution. 

Boston Electronics Corporation 
91 Boylston Street, Brookline, Massachusetts 02445 USA 
(800)347-5445  or  (617)566-3821   fax (617)731-0935 

www.boselec.com              uv@boselec.com 
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FLAME SENSOR
UV TRON® R2868
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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

+

-

325±25Vdc
220pF
500V

10MΩ 4.7 kΩ*

ANODE

UV TRON R2868

CATHODE

PULSE OUTPUT

10kΩi

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.

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.
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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
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
SiC SG01S-ISO90 210 to 380 0.054 0.13 TO-18 isolated, pin difference
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

SiC TOCON_Nano 210 to 380 12.8 << 1 nW/cm2 TO-39 narrow FOV, amplified
SiC TOCON_Std 210 to 380 0.22 <<1mW/cm2 TO-39 cosine corrected, amplified
SiC TOCON-Mega 210 to 380 0.22 <<100mW/cm2 TO-39 Rad hard, amplified

GaN AG38S-TO 220 to 370 0.076 0.14 TO-18
ALGaN AG38S SMD 220 to 370 0 076 0 14 SMD

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 12/1/2009

ALGaN AG38S-SMD 220 to 370 0.076 0.14 SMD
ALGaN AG38AS-SMD-S 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

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
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