
MICROCHANNEL PLATE-
PHOTOMULTIPLIER TUBES (MCP-PMT)
R3809U SERIES

Information furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for possible inaccuracies or omissions. Specifications are
subject to change without notice. No patent rights are granted to any of the circuits described herein. ©2024 Hamamatsu Photonics K.K.

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

SPECIFICATIONS

�Fast time response
�High time resolution
�Compact profile

FEATURES

�LiDAR (Light Detection and Ranging)
�TCSPC (Time-Correlated Single Photon Counting)
�High energy physics

APPLICATIONS

NOTES: 1We recommend to use R3809U-61 with thermoelectric cooling unit to reduce dark counts. (Refer to Accessories)      
2No condensation.        3Supply voltage is -3000 V        4Measured at the peak sensitivity wavelength.
5After 30 min storage in darkness        
6At -30 °C
7I.R.F. stands for Instrument Response Function which is a convolution of the � pulse function (H(t)) of the measuring system and the 

excitation function (E(t)) of a laser. The I.R.F. is given by the following formula:
I.R.F. = H(t) × E(t)

We specify the I.R.F. as an FWHM of the time distribution taken by using the measuring system that is Hamamatsu standard I.R.F. 
measurement. It can be temporary estimated by the following equation:

(I.R.F. (FWHM))2 = (T.T.S.)2 + (Tw)2 + (Tj)2

where Tw is the pulse width of the laser used and Tj is the time jitter of all equipments used.
8T.T.S. stands for Transit Time Spread which is the fluctuation in transit time between individual pulse and specified as an FWHM with 

the incident light having a single photoelectron state. This value negligible Tw and Tj.
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Spectral response
Peak wavelength
Photocathode material
Window material
Effective area
Dynode structure
MCP channel diameter
Capacitance between anode and MCP out

Maximum 
ratings
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Gain 3
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Time response 3
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Supply voltage
Operating ambient temperature 12

Storage temperature 2

Luminous

Radiant sensitivity 4

Luminous
Dark current 5

Dark count 5

Rise time
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Width
I.R.F. (FWHM) 7

T.T.S. (FWHM) 8
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Figure 1: Typical spectral response

Figure 2: Typical gain Figure 3: Typical plateau
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Figure 4: Typical waveform Figure 5: Typical I.R.F.
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TYPE: R3809U-50
SUPPLY VOLTAGE: -3000 V
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RISE TIME: 160 ps
FALL TIME: 360 ps
F.W.H.M.: 350 ps

TYPE: R3809U-50
SUPPLY VOLTAGE: -3000 V
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TYPE: R3809U-50
DARK COUNT (-3000 V): 700 s-1
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Figure 6: Dimensional outline (Unit: mm)
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ACCESSORIES
Thermoelectric cooling unit C10373 series, Holder E3059-500

High speed amplifier C5594 series

Bench-top high voltage power supply C9727 / C9727-01

Description / Value
Thermoelectric cooling using peltier module

Water
Approx. -30 
Approx. 120
E3059-500
100 to 240
+5 to +40
Below 75 
-15 to +50
Below 80

—
—
°C
min
—
V
°C
%
°C
%

UnitParameter
Cooling method
Heat exchange medium
Cooling temperature 1

Cooling time
Applicable PMT holder 2

AC Input voltage
Operating ambient temperature 3

Operating ambient humidity 3

Storage temperature 3

Storage humidity 3

NOTES

Max.
Max.
Typ.
Typ.
Typ.

Max.

1Uses cooling water at 20 °C.
2Sold separately. The E3059-500 exclusive holder is necessary for R3809U series.
3No condensation.
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SMA receptacle 

 (female)
50 kHz to 1.5 GHz
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SMA plug (male)
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UnitParameter
Input connector
Output connector
Frequency response range
Voltage gain
Current-to-voltage conversion factor
Input / Output impedance
Noise figure (NF)
Supply voltage
Supply current

Typ.

Typ.

Max.

Description / Value
0 to -3500

2
0.005
0.03

0.003
0.05
0.01

100 to 240
60

0 to +40
below 85
-20 to +50
below 90

V
mA
%
%
%

%/h
%/°C

V
V·A
°C
%
°C
%

UnitParameter
Output voltage
Maximum output current
Line regulation against 10 % line voltage change 12

Load regulation against 0 % to 100 % load change 1

Ripple / Noise (p-p) 12

Drift (after 30 min warm-up) 12

Temperature coefficient 12

AC input voltage
Power consumption 12

Operating ambient temperature 3

Operating ambient humidity 3

Storage temperature 3

Storage humidity 3

NOTES
1At maximum output voltage.
2At maximum output current.
3No condensation.

Left: Power supply, Right: Cooled PMT housing


