
HPD SERIES
(Hybrid Photo Detector)

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. ©2022 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.

FEATURES

APPLICATIONS

PRINCIPLE

CHARACTERISTICS

�High-speed response
�High time resolution 
�High sensitivity
�Direct connection to the HPD power supply

(R10467U-xx-01, R11322U-40-01, R14713U-07-01, H13223-40)

�Laser scanning microscope (Confocal / Two-photon)
�FCS (Fluorescence Correlation Spectroscopy)
�LIDAR (Light Detection and Ranging)
�TCSPC (Time-correlated Single Photon Counting)

AD 
(Avalanche Diode)

Photocathode

-8 kV

1 Photon-to-electron 
conversion

3 Avalanche
multiplication

2 Electron bombardment
multiplication

Gain: 1500 times Gain: 80 times

Photon

Electron

�Structure image

Figure 1: Quantum efficiency Figure 2: Output waveform (multi-photoelectron state)
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Rise time: 400 ps
Fall time: 400 ps
HV: -8 kV
AD reverse bias: +390 V
Load resistance: 50 Ω
Light source: 405 nm PLP 
             (Pulse width 70 ps)
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HPD SERIES (Hybrid Photo Detector)

TPMHB0813EA TPMHB0949EA
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Figure 3: Gain Figure 4: Breakdown voltage vs. temperature

SPECIFICATIONS

*1: Never operate the product more than the stated value.
*2: Vb is the AD bias voltage at the leakage current 1 µA. The voltage of Vb is from 300 V to 500 V.
*3: At Vb -10 V      *4: At the photocathode voltage of -8 kV and the AD bias voltage of Vb (breakdown voltage) -10 V.
*5: At 350 nm      *6: At 400 nm      *7: At 520 nm       *8: At 660 nm      *9: At 800 nm

�H13223-40

�R14713U-07

Window typeType No. Spectral response Photocathode Window material T.T.S. (Transit Time Spread) *1
(FWHM)Effective area

Window typeType No. Spectral response Photocathode Window material T.T.S. (Transit Time Spread) *1
(FWHM)Effective area

�R11322U-40

50 ps
30 ps
90 ps

130 ps
130 ps

  6 mm
  6 mm
  3 mm
  3 mm
  3 mm

Plano-concave
Plano-concave

Flat
Flat
Flat

Window type

PRODUCT VARIATIONS

Type No.

R10467U-06
R10467U-07
R10467U-40
R10467U-42
R10467U-50

220 nm to 650 nm
220 nm to 870 nm
300 nm to 740 nm
300 nm to 840 nm
380 nm to 900 nm

Spectral response

Bialkali
Multialkali

GaAsP
Extended red-GaAsP

GaAs

Photocathode

Synthetic silica
Synthetic silica

Borosilicate glass
Borosilicate glass
Borosilicate glass

Window material T.T.S.(Transit Time Spread) *1
(FWHM)Effective area

H13223-40 300 nm to 740 nm GaAsP Borosilicate glass Flat   3 mm

R11322U-40 300 nm to 740 nm GaAsP Borosilicate glass Flat   5 mm

R14713U-07 220 nm to 870 nm Multialkali Synthetic silica Plano-concave   3 mm

�R10467U Series

Suffix

Rating *1

Quantum efficiency
AD leakage current *3

Gain *4

Time response

Operating ambient temperature
Storage temperature

Photocathode voltage
Avalanche diode (AD) 
reverse bias voltage
Average photocathode current

-06

28 *5

-40
-8500

Vb -10 *2

200
45 *7

150
1.2 × 105

400
400
600

+15 to +35
0 to +40

-07

16 *6

-42

25 *8

-50

15 *9

Unit
—
V

V

pA
%
pA
—
ps
ps
ps
°C
°C

HPD seriesParameter
(at +25 °C)

Rise time
Fall time
Width

Window typeType No. Spectral response Photocathode Window material T.T.S. (Transit Time Spread) *1
(FWHM)Effective area

90 ps

20 ps

170 ps

*1: At the single photon state and the full illumination on photocathode, specified as FWHM (Full Width at Half Maximum).
These Values include the jitter of the electronics about 30 ps.

Max.

Max.

Max.
Typ.
Typ.
Typ.
Typ.
Typ.
Typ.
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Figure 5: R10467U series, R11322U-40, R14713U-07

BLOCK DIAGRAM
Figure 6: H13223-40

(When C13265 is used)

C13265
POWER SUPPLY
(Sold separately)

EXTERNAL POWER
SUPPLY 15 V

(DC POWER INPUT)

EXTERNAL POWER SUPPLY
0 V to 5 V

(FOR -HV OUTPUT CONTROL)

0 V to 5 V

GND

0 V to 5 V

GND

EXTERNAL POWER SUPPLY
0 V to 5 V

(FOR BIAS OUTPUT CONTROL)

+BIAS -HV

-15 V

G
N

D

+
15 V

C5594-12 or C10778
HIGH SPEED
 AMPLIFIER

(Sold separately)

SIGNAL OUTPUT

C12929
POWER SUPPLY
(Sold separately)

+BIAS -HV

100 kΩ

PHOTOCATHODE
2.5 GΩ

AVALANCHE
DIODE

2.5 GΩ

0.022 µF

DIMENSIONAL OUTLINE

Figure 8: H13223-40 (Unit: mm)

Figure 7: R10467U series, R11322U-40, R14713U-07 (Unit: mm)

(When C12929 is used)

AC 100 V to 240 V

M25.4  1-32UNF C-MOUNT

   33

6

4

32
50

0

PHOTOCATHODE EFFECTIVE AREA
   3: R10467U-40/-42/-50, R14713U-07
   5: R11322U-40
   6: R10467U-06/-07

AVALANCHE DIODE   1

CASE (STAINLES STEEL)

-HV CABLE

SIGNAL OUTPUT
CONNECTOR
(SMA RECEPTACLE)

BIAS 
CABLE

WINDOW
   10: R10467U SERIES, R14713U-07
   14: R11322U-40

* HV and bias plug connectors are optional.
  HV plug: TE Connectivity / AMP 830611
  Bias plug: Lemo FFA.00.250.CTAC31

� Applicable Type No.
R10467U-xx-01, R11322U-40-01, R14713U-07-01

TPMHA0561EB
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R11.4

BIAS INPUT CONNECTOR
(LEMO RECEPTACLE)

SIGNAL OUTPUT CONNECTOR
(SMA RECEPTACLE)

-HV INPUT CONNECTOR
(LGH-1/2 RECEPTACLE)

AVALANCHE DIODE   1

CASE (STAINLES STEEL)

PHOTOCATHODE
EFFECTIVE AREA   3

1219.2 1000
• -HV CABLE (830612-4[TYCO ELECTRONICS], SUPPLIED) • BIAS CABLE (MSB.00.250.LTEIOO [LEMO], SUPPLIED)

TPMHA0618EA

* HV and bias plug connectors (AMP P/N 830611, LEMO 
FFA.00.250.CTAC29) fitting each female connector on C12929 can 
be attached to the R10467U series /R11322U-40 /R14713U-07 on 
request as an option. 
The R10467U-xx-01, R11322U-40-01 and R14713U-07-01 are 
equipped with these connectors.

C5594-12 or C10778
HIGH SPEED
 AMPLIFIER *

(Sold separately)

SIGNAL OUTPUT

C12929 or C13265
POWER SUPPLY
(Sold separately)

+BIAS -HV

100 kΩ

PHOTOCATHODE
2.5 GΩ

AVALANCHE
DIODE

2.5 GΩ

0.022 µF
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HAMAMATSU PHOTONICS K.K.
Electron Tube Division 
314-5, Shimokanzo, Iwata City, Shizuoka Pref., 438-0193, Japan, Telephone: (81)539/62-5248, Fax: (81)539/62-2205

 www.hamamatsu.com
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RELATED PRODUCTS

HIGH SPEED INVERTING AMPLIFIER C10778
HIGH SPEED AMPLIFIER C5594-12

Parameter C12929 Unit

Bias

H.V.

C13265
—
V

µA
kV
µA

Parameter C10778 Unit
Polarity
Frequency

Gain

Input / Output impedance
Supply voltage

Inverting
350 kHz to 1.5 GHz*1

34*3

37*3

50
+7 to +12

C5594-12
Non-inverting

50 kHz to 1.5 GHz*2

34*4

36*4

50
+12 to +16

—
—
dB
dB
Ω

V dc

Min.
Typ.

*1: The upper and lower cutoff frequencies are defined as the points 3 dB below the average gain 
over the frequency range 350 kHz to 1.5 GHz.

*2: The upper and lower cutoff frequencies are defined as the points 3 dB below the gain at 0.1 GHz.
*3: Frequency range of 350 kHz to 1.5 GHz      *4:Frequency = 0.1 GHz

Left: C10778, Right: C5594-12

High voltage power supply for HPD assembly C12929, C13265

�C12929

�C13265

�Dimensional outline (Unit: mm)

AC IN
-HV OUTDIODE BIAS OUT

DIODE BIAS
POLARITY

POS
NEG

REMOTE

73 34 30 32 2618

FRONT VIEW SIDE VIEW REAR VIEW

28 56 7124 24

260

205

27

55

AC INPUT

-HV OUTPUT
REMOTE CONTROL 
CONNECTOR-HV CONTROL

DIODE BIAS POLARITY

DIODE BIAS VOLTAGE 
MONITOR

DIODE BIAS VOLTAGE CONTROL

DIODE BIAS OUTPUT

Left: C12929, Right: C13265

voltage range
Maximum output curent
voltage range
Maximum output curent

Output 500
0 to -8.5

100 V AC to 240 V AC
0 to ±500

16

±15 V dc
0 to +500

2

Intput voltage

TYPE NO. GUIDE

C12929-C

Number in    indicates power cable specifications
2: For Japan / For North America   3: For EU   4: For China   5: For UK   6: For Australia
Please contact us for use in other countries and regions.
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