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Photocathode product lineup

Choose the input window and photocathode based on the measurement wavelength and light intensity. To obtain an intensified image with a high SN ratio, select a 
photocathode with high sensitivity in the measurement wavelength range. Refer to pages 5 to 8 for details on the difference in specifications for each type number.

Overview

Image intensifiers (hereafter, referred to as I.I.) are devices that can detect and amplify very low levels of light to capture images.
They are used in a wide range of applications, including imaging of micro-discharges in the invisible regions and observation of high-speed phenomena.

Note: The above graph shows spectral response data (quantum efficiency vs. wavelength) of various photocathodes combined with an input window of borosili-
cate glass (-71/-73/-74) or synthetic silica (no suffix/-03).
The QE curve for multialkali (no suffix) uses data with a gate.
Quantum efficiency (QE) is the number of photoelectrons emitted from the photocathode divided by the number of incident photons and is generally ex-
pressed as a percent (%).
Quantum efficiency and radiant sensitivity have the following relationship at a given wavelength. where S is the radiant sensitivity in amperes per watt at a 
given wavelength and is the wavelength in nm (nanometers). 

Features

● High sensitivity: Can capture low level and invisible light using 
high SN ratio photoelectric conversion

● High quality and high resolution: Clear images with little distortion and noise

● Extensive product lineup: Offers specifications optimized for specific 
applications and objects
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Value
Alkali photocathodes

Synthetic silica
Multialkali

V6886U / V4170U / V6887U
V4183U / V7669U / V10308U

V7670U / V10309U
No suffix

160 to 900
410

Cs-Te

V6886U / V4170U
V6887U / V4183U

-03
160 to 320

220

High sensitivity Cs-Te

V13716U

-N130 / -N230
160 to 320

220

—
—
—

—

—
nm
nm
—

Unit
Photocathode type
Input window
Photocathode type

Type No.

Suffix
Spectral response range
Peak QE wavelength
Spectral characteristics graph

Parameter
Semiconductor photocathodes

Borosilicate glass
Extended red GaAsP

-73
280 to 820

GaAs

V7090
V9569

-71
370 to 920
600 to 700

V8070
V9501

480 to 530 

GaAsP

-74
280 to 720
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Examples of Chaptured Images

Observing light pulse transmission in optical fiber

These images show laser pulse light passing through opti-
cal fiber observed using a gated I.I. unit. The light travel dis-
tance according to the gate time can be verified from the 
emission distance.
When observing at 3 ns, it is possible to capture an image of 
light moving 60 cm.

*Optical fiber without a cover was used to observe passing 
light from the outside.
*Optical fiber refractive index 1.5

Observing micro-discharge phenomena

In combination with a high-speed camera, changes in mi-
cro-discharge phenomena were observed.
Capturing images of high-speed phenomena for weak light 
emission requires a sufficient level of sensitivity to compen-
sate for the lack of light intensity caused by short exposure 
times, in addition to time resolution.
It is possible to capture images of weak light emission with 
the brightness of the image intensifier and the high frame 
rate of the high-speed gated operation.

Observing single cell membrane protein molecules

These images show individual proteins (molecules) within a 
cell membrane tagged with fluorescent molecules so that 
the gated I.I. unit can be used to observe their movement.
Weak light emitted by the fluorescent molecules is captured 
to enable the movement of tagged proteins to be verified.

Observing discharge phenomena on a printed circuit board

The gated I.I. unit observed discharge phenomena due to 
poor insulation on a printed circuit board.
Capturing images of the discharge phenomena enables 
where and how the discharge occurs to be verified.

Gate time: 3 ns Gate time: 100 ns External image of the optical
fiber that was used in the test

Visible light image Inspection image Invisible light (ultraviolet) image

*TALL (Temporary Arrest of LateraL diffusion, referred to as a temporary stop)

Materials provided by: Membrane Cooperativity Unit, Okinawa Institute of Science and Technology
Professor Akihiro Kusumi, Doctor Takaaki Tsunoyama



Gate ON at point (a) Gate OFF at point (b)
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MCP

VMCP

VMCP

VS

VB

VG

......Voltage between MCP-in and MCP-out

......Voltage between MCP-out and Phosphor screen

......Bias voltage

......Gate pulse

VB VS

Gate ON
pulse Light Light

VG

(a)

Pulse
generator

Photocathode
Phosphor
screen

Photoelectrons Electrons

C

R

0
-200V 0V

Ex.: VB= +30 V
VG= -230 V

MCP

VMCPVB VS

C

R

Phosphor
screen

Photoelectrons
Photocathode

Light

Pulse
generator

+30V 0V
(b)

0

Low-level
light image

Intensified light
image

Fiber optic
plate

Phosphor
screen

Photocathode

MCP

Gate operation

An image intensifier can be gated to open or close the electronic shutter by varying the potential between the photocathode and the MCP-in.
When the gate is ON, the photocathode potential is lower than the MCP-in potential, so the electrons emitted from the photocathode enter the MCP at a positive po-
tential. In this operating state, photoelectrons are multiplied by the MCP to obtain an intensified image due to the light output from the phosphor screen.
However, when the gate is OFF, the photocathode has a higher potential than the MCP-in so the electrons emitted from the photocathode are forced to return to the 
photocathode at the positive potential and do not reach the MCP. Therefore, in the gate OFF mode, no output image appears on the phosphor screen even if light is 
incident on the photocathode. To actually turn on the gate operation, a high-speed, negative polarity pulse of about 200 volts is supplied to the photocathode while 
the MCP-in potential is fixed. The width (time) of this pulse will be the gate time.
Please contact us about whether you require the gate function because it can be selected.
High-speed gated image intensifier units are products that can perform high-speed gate operation. (P16)
High-speed gate operation can only capture instantaneous images of high-speed phenomena and are very useful for analyzing such phenomena.

Function and Structure

A photocathode that converts light into photoelectrons, a microchannel plate (hereafter, MCP) that multiplies electrons, and a phosphor screen 
that reconverts electrons into light are arranged in close proximity in an evacuated ceramic case. This design delivers an image with no geometric 
distortion even at the periphery. Light output from the phosphor screen passes through the output window before arriving at the imaging device.

1
Light

Photocathode
Converts light
into electrons

2
Electrons

MCP
Multiplies electrons

by afactor
of a thousand to a million

3
Electrons

Phosphor screen
Converts electrons

into light

4
Light

Output window
Outputs light



MCP

An MCP consists of many very thin channels (glass pipes) bundled together that have 
a secondary electron multiplier function. Electrons entering an MCP are repeatedly 
multiplied by secondary emissions within each channel and are released from the 
output end of the MCP.
Users can select either a single or double MCP built into the I.I. If a high image gain is 
required, then a double MCP type is suitable.

Output window

Ideal for image readout using a relay lens.

Strip current

Incudent
electron

Emitted
electrons

VD

Reflection

Light

Light
Diameter of several micrometers 
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P43 (decay time for when DC light input is removed)
P46 (incident light pulse width 100 ns)
P46 (incident light pulse width 1 ms)

10-8 10-7 10-6 10-5 10-4 10-3 10-2 10-1

Decay time (s)

* Screen peak current 8 nA/cm²

Phosphor screen

●  Typical phosphor spectral emission characteristics

●  Fiber optic plate (FOP) ●  Borosilicate glass

●  Inverter fiber optics

●  Typical decay characteristics
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P43
P46
Eye
response

This is an optical device made up of a bundle of several hundred to several million optical 
fibers with a diameter of several micrometers. It can transmit undistorted images from one 
surface to another using light transmission through optical fiber. This is ideal for direct cou-
pling to a CCD/CMOS camera with an FOP window, allowing highly efficient image readout.

This is an ideal for when you want to view the output image 
directly with the eyes.

Select an output window that suits the performance and specifications of the image readout device.

Image intensifier 04

Electrons multiplied by the MCP collide with the phosphor screen. Light is then output based on the number of electrons that collided with the phosphor screen. For 
the phosphor screen, it is necessary to select a screen compatible with the readout device light receiving sensitivity and readout method. The phosphor screen can 
be selected from two types, which are P43 and P46. These two types have screen decay characteristics that vary depending on the readout device. When used with 
a high-speed readout CCD/CMOS or linear image sensor, a phosphor screen with a short decay time is recommended so that no afterimage remains in the next 
frame. For nighttime viewing and surveillance applications, a phosphor screen with a longer decay time is suggested to minimize flicker.

1 stage 2 stages
About 103 About 105Electron multiplication (gain)

Parameter

P43 P46
545 nm 

1 ms
1

Yellowish green

510 nm 
0.2 µs to 0.4 µs *1

0.3
Green

Peak emission wavelength
10 % Decay time
Relative power efficiency *2

Emission color

Parameter

*1: Varies depending on the input pulse width.
*2: This is the relative value when normalizing the power efficiency of P43 to 1 with a supply voltage of 6 kV. The value is for continuous operation.
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Type No.(V○○○○)A-○○-BCDE

Suffix system

Semiconductor Photocathode Type

Details Features and remarksSuffix
Concave window type

Convex window type

Without gate
Has a gate
1 stage
2 stages
P43
P46
Fiber optic plate
Borosilicate glass

U

D

N
G
1
2
3
6
0
2

Input window is positioned behind the front surface of the case.
Input window is positioned in front of the front surface of the case. This type is ideal 
when using Peltier cooling to reduce noise.
Does not have a gate function.
Equipped with a gate function that has a 5 ns gate speed.
The built-in MCP has a single stage.
The built-in MCP has two stages.
The peak emission wavelength is 545 nm and the decay time is 1 ms. This is a high-power efficiency type.
Peak emission wavelength is 510 nm and decay time is 0.2 to 0.4 μs. This is a short decay time type.
Ideal for direct coupling to a CCD/CMOS camera, allowing highly efficient image readout.
Suitable for image readout using a relay lens.

ⒶPotting method

ⒷWith/without gate

ⒸMCP stage

ⒹPhosphor screen material

ⒺOutput window

Parameter

AType No. (V○○○○)

Potting method

B

With/without gate

C

MCP stage

D
Phosphor screen

material

E

Output window
Refer to specifications

table
Determined function

& specifications

Parameter
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GaAs

370 to 920
700 to 800

1000
1500
170 

-
30

600 to 700

4.0 × 104

9.6 × 106

1.2 × 104

2.7 × 106

2.0 × 10-11

5.0 × 10-11

4.0 × 10-14

13.5 × 10

51
64
45
57

13.5 × 10

51
64
45
57

16 × 16

45
57
40
51

16 × 16

45
57
40
51

13.5 × 10

51
64
45
57

Extended red GaAsP
P43 *1

FOP *2

280 to 820

800
192 
35
45

1.0 × 104

2.5 × 104

1.0 × 106

5.7 × 106

1.3 × 104

3.0 × 106

-20 to +40
-55 to +60

300 m/s2 (30 G), 18 ms
10 Hz to 55 Hz, 0.35 mm (p-p)

16 × 16

45
57
40
51

GaAsP

280 to 720

700
214 
38
50

2.2 × 104

5.0 × 106

1.4 × 104

3.4 × 106

530 to 580
400

480 to 530

3.0 × 10-12

3.0 × 10-11

8.0 × 10-15

-
-
-

mm
nm
nm

µA/lm

mA/W

%

nm

(lm/m2)/lx

(W/m2)/(W/m2)

lm/cm2

W/cm2

Lp/mm

°C
°C
-
-

Unit
Photocathode type
Phosphor screen
Output window
Effective photocathode area
Spectral response range
Peak radiant sensitivity spectral response range

Luminous sensitivity

Radiant sensitivity *3

Quantum efficiency *3

Peak QE range

Luminous gain

Radiant 
emittance gain *3

Equivalent background input (EBI) *4

Equivalent background input (EBI) *3*4

Central limiting 
resolution

Ambient operating temperature
Ambient storage temperature
Impact resistance characteristics
Vibration resistance characteristics

1 stage MCP

2 stage MCPs

1 stage MCP
2 stage MCPs

1 stage MCP

2 stage MCPs

Min.
Typ.
Typ.
Min.
Typ.

Min.
Typ.
Min.
Typ.
Typ.
Typ.
Typ.
Max.
Typ.
Min.
Typ.
Min.
Typ.

Parameter

Semiconductor photocathode specifications table

V7090-71 V9569-71 V8070-73 V9501-73 V8070-74 V9501-74

*1: The phosphor screen can be changed to P46. Refer to page 4 for detailed specifications of each phosphor screen.
*2: The output window can be changed to borosilicate glass or inverter fiber optics.

For readout using a relay lens, borosilicate glass is recommended. For viewing the output image directly with the eyes, inverter fiber optics is recommended.
*3: The standard value measured at peak spectral response of radiant sensitivity.
*4: The standard value measured at 20 °C.
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Common specifications table

Alkali Photocathode Type

P43 *1

FOP *2

-20 to +40
-55 to +60

300 m/s2 (30 G), 18 ms
10 Hz to 55 Hz, 0.35 mm (p-p) 

-
-

°C
°C
-
-

Unit
Phosphor screen
Output window
Ambient operating temperature
Ambient storage temperature
Impact resistance characteristics
Vibration resistance characteristics

Parameter V6886U, V7669U, V6887U, V7670U, V4170U, V10308U, V4183U, V10309U, V13716U

*1: The phosphor screen can be changed to P46. Refer to page 4 for detailed specifications of each phosphor screen.
*2: The output window can be changed to borosilicate glass or inverter fiber optics.

For readout using a relay lens, borosilicate glass is recommended. For viewing the output image directly with the eyes, inverter fiber optics is recommended.

Please contact us for information about bialkali photocathodes and the Cs-Te photocathode with an effective photocathode area of Φ25 mm.
If you cannot find what you need from our standard products, please contact us with your custom requests (describing any changes to such as the output window, 
phosphor screen material, low-resistance MCP, and potting method).
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Multialkali photocathode specifications table

Cs-Te photocathode specifications table

160 to 900
430

410

1.0 × 10-11

4.0 × 10-11

3.0 × 10-14

1

150

7.0 ×103

51
64

With

230
53
15

1.1 ×104

6.8 ×103

Without

280 
62
18

1.2 ×104

8.7 ×103

Φ18 Φ25 Φ18 Φ25 Φ18 Φ25 Φ18 Φ25
2

100

1.0 ×106

45
57

With

150
47
14

4.0 ×106

3.0 ×106

Without

170
60
17

5.0 ×106

4.0 ×106

-
-
-

nm
nm

µA/lm

mA/W
%

nm

(lm/m2)/lx

(W/m2)/(W/m2)

lm/cm2

W/cm2

Lp/mm

Effective photocathode area
MCP stage
Gate function
Spectral response range
Peak radiant sensitivity spectral response

Luminous sensitivity

Radiant sensitivity *1

Quantum efficiency *1

Peak QE wavelength

Luminous gain

Radiant emittance gain *1

Equivalent background input (EBI) *1*2

Equivalent background input (EBI) *1*2

Central limiting resolution

Min.
Typ.
Typ.
Typ.

Min.
Typ.
Typ.
Typ.
Max.
Typ.
Min.
Typ.

Parameter V6886U V7669U V6887U V7670U V4170U V10308U V4183U V10309U Unit

1

1.2 ×103

28
40

Φ18

160 to 320
230
10

5.4

220

1.0 ×10-15

4.0 ×10-15

2

2.0 ×105

22
28

With

22

12

2.6 ×103

With

22

12

1.1 ×106

Without

32

17

3.8 ×106

Without

32

17

1.6 ×106

-
-
-

nm
nm

mA/W

%

nm

(W/m2)/(W/m2)

W/cm2

Lp/mm

Effective photocathode area
MCP stage
Gate function
Spectral response range
Peak radiant sensitivity spectral response

Radiant sensitivity *1

Quantum efficiency *1

Peak QE wavelength

Radiant emittance gain *1

Equivalent background input 
(EBI) *1*2

Central limiting resolution

Min.
Typ.
Min.
Typ.

Min.
Typ.
Typ.
Max.
Min.
Typ.

Parameter V6886U-03 V6887U-03 V4170U-03 V4183U-03 Unit

High sensitivity Cs-Te photocathode specifications table

1

2.2 ×103

7.3 ×103

28
40

Φ18

Without
160 to 320

230
48
59
26
32

220

1.0 ×10-15

4.0 ×10-15

2

6.0 ×105

3.0 ×106

22
28

-
-
-

nm
nm

mA/W

%

nm

(W/m2)/(W/m2)

W/cm2

Lp/mm

Effective photocathode area
MCP stage
Gate function
Spectral response range
Peak radiant sensitivity spectral response

Radiant sensitivity *1

Quantum efficiency *1

Peak QE wavelength

Radiant emittance gain *1

Equivalent background input 
(EBI) *1*2

Central limiting resolution

Min.
Typ.
Min.
Typ.

Min.
Typ.
Typ.
Max.
Min.
Typ.

Parameter V13716U-N130 V13716U-N230 Unit

*1: The standard value measured at peak spectral response of radiant sensitivity.
*2: The standard value measured at 20 °C. 



MTF (central) alkali photocathode I.I.

Photocathode illuminance vs. Phosphor screen 
luminous emittance characteristics

Shutter ratio (multialkali photocathode) color 
temperature: 2856K

Equivalent backgrouns input (EBI) vs. Temperature 
characteristicsLuminous gain vs. MCP voltage (V8070 series)
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Characteristics Graphs



Normally-OFF mode Normally-ON mode

Normal operation
Photocathode MCP (1 to 2 stages) Phosphor screen

(G
re

en
)

(V
io

re
t)

(B
la

ck
)

(B
lu

e)

VMCPVK VS

150 V to 200 V 1 stage MCP 500 V to 1000 V
2 stages MCP 1000 V to2000 V

5000 V to 6000 V

Gate operation

Photocathode to MCP-in (VK)................
MCP-in to MCP-out (VMCP)...................

MCP-out to phosphor screen (VS).........

* Please refer to the test data sheet provided with the product for the 
maximum supply voltage between MCP-in to MCP-out.

150 V to 200 V
1 stage MCP 500 V to 1000 V
2 stage MCPs 1000 V to 2000 V
5000 V to 6000 V

Supply voltage (See information on right)

Example of recommended operation
Normal operation

Image intensifier 10

NOTE: Compact high-voltage power supply modules are available (See 
page 15).
Any electrode (for photocathode, MCP and phosphor screen) can 
be connected to ground potential.

Photocathode MCP Phosphor screen

VV VB MCP S

GATE OFF
PULSE

Light

VG

Pulse
generator

0

Photoelectorons

C

R

Ex. VB= -200 V
VG= +230 V

VK

VMCPVB

VG

VS

R

Light

MCPPhotocathode Phosphor screen
Photoelectorons

GATE ON
PULSE

Pulse
generator

C

Ex. VB= +30 V
VG= -230 V

0

VK

C and R:
     C:

Chose values based on the pulse width and repetition frequency.
Use a high withstand voltage type.

Wiring Diagrams

There are two basic circuits for gate operation as shown in the diagram below. The supply voltage (VMCP, VS) is the same as during normal operation. Gate operation 
is controlled by changing the voltage (VK) supplied between the photocathode and MCP-in.

The VB is constantly applied as a reverse bias to the photocathode, so no 
image appears on the phosphor screen.
An image appears only when a gate pulse (VG) is supplied to the 
photocathode.

The VB is constantly applied as a forward bias to the photocathode, so an 
image is always seen on the phosphor screen.
The image disappears only when a gate pulse (VG) is supplied to the pho-
tocathode.
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1010

7
7

13.5

Φ21.8

13.5
1 stage MCP: 1.8 ± 0.6
2 stages MCPs: 1.3 ± 0.6 0.5 ± 0.2

14.64 ± 0.15.5 ± 0.1

23.0 ± 0.3

Φ19

45 +0
 -0.3

Input view Output view

Blue
Green

Violet
Black

Output window

Phosphor screen Effective phosphor screen areaEffective photocathode area

Input window

Photocathode

1010

7
7

13.5

Φ21.8

13.5 0.7 ± 0.6 0.5 ± 0.2

14.64 ± 0.15.5 ± 0.1

1 stage MCP: 21.2 ± 0.5
2 stages MCPs: 21.7 ± 0.5

Φ31.1

45 +0
 -0.3

Input view Output view

Phosphor screen Effective phosphor screen areaEffective photocathode area

Input window

Photocathode

Output window

Blue
Green

Violet
Black

200
PTFE (Polytetrafluoroethylene)

Photocathode
MCP input

MCP output
Phosphor screen

POM [Polyoxymethylene]

mm
-

-

-

Unit
Lead wire length
Lead wire cover

Lead wire connection 
point

Case material

Min.

Green
Violet
Black
Blue

Parameter Value

Dimensional Outlines (Semiconductor Photocathode I.I.)

Common items

V7090 series and V8070 series (effective photocathode area: 13.5 mm x 10 mm)

● Potting method U (concave window type)

● Potting method D (convex window type)
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16

16
1 stage MCP: 2.2 ± 0.6
2 stages MCPs: 1.9 ± 0.6 0.5 ± 0.2

11.7 ± 0.15.94 ± 0.1

21.0 ± 0.3

Φ26

53 +0
 -0.3

Input view

Phosphor screenEffective photocathode area

16

16

Φ28.5

Output view

Effective phosphor screen area

Input window

Photocathode

Output window

Blue
Black

Violet
Green

16

16
1 stage MCP: 0.8 ± 0.6
2 stages MCPs: 0.6 ± 0.6 0.5 ± 0.2

11.7 ± 0.15.94 ± 0.1

1 stage MCP: 18.8 ± 0.5
2 stages MCPs: 19.1 ± 0.5

Φ44

53 +0
 -0.3

Input view

Phosphor screenEffective photocathode area

16
16

Φ28.5

Output view

Effective phosphor screen area

Input window

Photocathode

Output window

Blue
Black

Violet
Green

200
PTFE [Polytetrafluoroethylene]

Photocathode
MCP input

MCP output
Phosphor screen

POM [Polyoxymethylene]

mm
-

-

-

Unit
Lead wire length
Lead wire cover

Lead wire connection 
point

Case material

Min.

Green
Violet
Black
Blue

Parameter Value

Dimensional Outlines (Semiconductor Photocathode I.I.)

Common items

V9501 series and V9569 series (effective photocathode area: 16 mm x 16 mm)

● Potting method U (concave window type)

● Potting method D (convex window type)
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7
7

Effective phosphor
screen area

Φ18 MIn.

Φ21.8

Effective
photocathode area

Φ18 MIn.

1 stage MCP: 1.7 ± 0.6
2 stages MCP: 1.3 ± 0.7 0.5 ± 0.2

14.64 ± 0.15.5 ± 0.1

23.0 ± 0.3Φ19

Φ45 +0
 -0.3

Input view
Output view

Input window

Photocathode

Blue
Green

Violet
Black

Output window

Phosphor screen

200
PTFE [Polytetrafluoroethylene]

Photocathode
MCP input

MCP output
Phosphor screen

POM [Polyoxymethylene]

mm
-

-

-

Unit
Lead wire length
Lead wire cover

Lead wire connection 
point

Case material

Min.

Green
Violet
Black
Blue

Parameter Value

Dimensional Outlines (Alkali Photocathode I.I.)

Common items

V6886U series, V6887U series, V4170U series, V4183U series and V13716U series
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Effective
photocathode area

Φ25 Min.

1 stage MCP: 2.2 ± 0.6
2 stages MCP: 2.1 ± 0.7 0.5 ± 0.2

11.7 ± 0.1
1 stage MCP: 5.94 ± 0.1
2 stages MCP: 5.53 ± 0.1

21.0 ± 0.3
Φ26

Φ53 +0
 -0.3

Input view

Phosphor screen

Effective phosphor
screen area
Φ25 Min.

Φ28.5

Output view

Input window

Photocathode

Blue
Black

Violet
Green

Output window

200
PTFE [Polytetrafluoroethylene]

Photocathode
MCP input

MCP output
Phosphor screen

POM [Polyoxymethylene]

mm
-

-

-

Unit
Lead wire length
Lead wire cover

Lead wire connection 
point

Case material

Min.

Green
Violet
Black
Blue

Parameter Value

Dimensional Outlines (Alkali Photocathode I.I.)

Common items

V7669U series, V7670U series, V10308U series and V10309U series



● C6706-010, -210 ● C6083-010, -210● C8499-020, -220

* C6706-010, C8499-020, C6083-010, C6083-020: With ABC (Automatic Brightness Control) function
C6706-210, C8499-220: With OLP (Over Light Protection) function

15 Image intensifier

4 × M2.5

+15 V or +12 V input (red)
GND (black)
Control input (white)
S: Phosphor screen (yellow)

MO: MCP-out (brown)
MI: MCP-in (red)
K: Photocathode (blue)

Input lead wires

Output lead wires

31.7512.7
37.8

44
.4

5

51
.3

Voltage sdjustment for phosphor screen

ABC adjustment or overcurrent protection level sdjustment

Case: Black epoxy

E1
E2
E3
E4

E5
E6
E7
E8

E1: Photocathode
E2: MCP-in (GND)
E3: MCP-out
E4: Phosphor screen
E5: Input voltage
E6: GND
E7: Control voltage
E8: No connection

EFP (18 kV)
Case: Black epoxy

12
.7

50
.8

38
.1

4 × 3.05

4-No4-40 UNC depth 5.1

6.35 6.35
76.2 3.81

101.6

200 MIN.

6.35
6.35 6.35

76.2 3.81
101.6

200 MIN.

50
.8

38
.1

6.
35

4 × 3.05

4-No4-40 UNC derth 5.1

19
.0

5

6.35

E1
E2
E3
E4

E5
E6
E7
E8

FEP (18 kV)

Case: Black epoxy

E1: Photocathode
E2: MCP-in (GND)
E3: MCP-out
E4: Phosphor screen
E5: Input voltage
E6: GND
E7: Control voltage
E8: Gate signal input

Related Products

Separate high-voltage power supply modules that supply the high voltage re-
quired for the operation of I.I.
They are compact and lightweight and operate on a low voltage input so can 
be easily operated.
I.I. Image gain can be changed by adjusting the MCP control voltage.
Please select the product that best fits your application.
Dedicated power supplies that conform to the 2 stage MCPs type are also 
available.

Housing for evaluating I.I.
It can be fixed in place with screw holes for a tripod, enabling easy measure-
ments to be taken for the evaluation.
Compatible I.I.: 1 stage MCP type from each of the V7090U/D, V8070U/D and 
V8071U/D series, the V6886U series, V6887U series and V13716
(If you wish to acquire a case for an I.I. that is not listed above, please contact 
us any time.)

DC operation type

-
-
-
-

60

500 to 1000
20

+15 ± 1.5

0.25 to 0.75

+12 ± 1.2

0.1 to 1

1000 to 2000500 to 1000

+10 ± 0.5

0.05 to 5

Gate operation type

200

50

100 ns to DC
1

0 (TTL Low)
+5 (TTL High)

150
+5 to +10

-200
1000 to 2000

100
6000

MCP-in

-
V

mA
V
V
V

µA
V

µA
-
-

kHz
V
V

Operation type

Input

Output

Ground terminal
Gate speed
Maximum gate repetition frequency
Gate pulse voltage input
: Gate width setting

Voltage
Maximum current
MCP control voltage
Photocathode to MCP-in

MCP-in to MCP-out

MCP-out to phosphor 
screen

Voltage
Voltage
Allowable current
Voltage
Allowable current

Gate on voltage
Gate off voltage

Parameter C6706-010 C8499-020 C6083-010C6706-210 C8499-220 C6083-210 Unit

Dedicated power supply

Housing case for I.I. A10505



These units consist of an I.I., a high voltage power supply, and gate driver circuit.
Simply connecting a high-speed gated image intensifier unit to the front of a camera makes it 
possible to use the camera as a high sensitivity shutter camera. This enables the user to observe 
changes over time of high-speed phenomena such as discharges. Fluorescent photometry and 
similar techniques enable measurement that are not affected by primary light from excitation 
light and other sources. When using these units for continuous operation, they are suitable for 
bioluminescence and fluorescence imaging applications after connecting a microscope.
Units with a built-in GaAsP photocathode, multialkali photocathode, and GaAs photocathode are 
available.
They can be controlled by a PC through a USB port in addition to using them with a standard 
controller.
They have a gate time from 3 ns.
We offer various types such as the 1 stage MCP type for high resolution and 2 stage MCPs type 
for high gain.
An OLP function is also included so that you can use the units with confidence.

Image intensifiers (I.I.) have a high light intensification function and can perform high-speed 
gate operation (shutter operation). This enables them to capture “instantaneous images” of 
high-speed phenomena in an extremely short amount of time.
The C16031 series is a unit developed for high-speed cameras, and is especially very useful when 
capturing images at a high framerate.
The light intensification function of Image intensifier can eliminate the lack of light intensity that 
occurs when increasing the framerate so there is no need to prepare lighting equipment.

Standard type

High-speed camera compatible type

High-speed gated image intensifier units

Image intensifier 16

Related Products

Unit
-

mm
GaAs

370 to 920
GaAsP

280 to 720
Multialkali
185 to 900

C14245-X3XXXC14245-X2XXXC14245-X1XXX
Photocathode
Spectral response range

Parameter

C14245-3X213 Unit
mm

-
-
-

ns
kHz

2

C14245-3X113

12121

Φ18

3

F-MountC-Mount

P43

30

Φ25

5

C14245-2X213C14245-2X113C14245-1X212C14245-1X112
Input area size
Lens mount
MCP stage
Phosphor screen
Gate minimum ON time
Gate maximum repetition frequency

Parameter

Unit
mm

-
-

mm
-

ns
kHz

F-MountC-Mount
Φ25

Multialkali
185 to 900 

P46 
10

200

C16031-311C16031-211
Input area size
Lens mount
Photocathode
Spectral response range
Phosphor screen
Gate minimum ON time
Gate maximum repetition frequency

Parameter
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Glossary of terms

Photocathode sensitivity

The output current per incident light intensity of 1 lumen (lm) obtained when using a standard tungsten lamp (color temperature: 2856 K).
●  Luminous sensitivity

Luminous emittance

This is the luminous flux density emitted from a phosphor screen and is usually expressed in lm/m2 (lumens per square meter). The luminous emittance (lm/m2) 
from a completely diffused surface emitting an equal luminance in every direction is equivalent to the luminance (cd/m2) multiplied by.

MTF (Modulation Transfer Function)

When a black-and-white stripe pattern producing sine-wave changes in brightness is focused on the photocathode, the contrast between black and white on the 
output phosphor screen drops gradually as the stripe pattern density is increased. The relationship between this contrast and the stripe density (number of line-pairs 
per millimeter) is referred to as the MTF.

Limiting resolution

The limiting resolution is a value that indicates how well image details can be seen. This is expressed as the maximum number of line-pairs per millimeter on the 
photocathode (1 line-pair = a pair of black and white lines) that can be discerned when a black-and-white stripe pattern is focused on the photocathode. The longer 
the measurement wavelength, the higher the value.

Equivalent background input (EBI)

This indicates the illuminance on the photocathode required to produce a luminous emittance from the phosphor screen, equal to that obtained when incident light 
on the photocathode is zero. This indicates the inherent background level or lower limit of detectable illuminance of an I.I.

Shutter ratio

The ratio of the brightness on the phosphor screen for gate ON and gate OFF, measured when a gated I.I. operates under standard conditions.

Image gain

A standard numerical value that indicates how much an image can be intensified. It is designated by different terms according to the wavelength and properties of 
light as described below.

● Image gain standard for I.I. with sensitivity in the visible range
①Luminous gain

The ratio of the output phosphor screen luminous emittance (lm/m2) to the illuminance (lx) incident on the photocathode.

● Image gain for single wavelength light in the invisible range
①Radiant emittance gain

The output phosphor screen radiant emittance density (W/m2) relative to the radiant flux density (W/m2) of incident light.
This catalog lists values for the radiant emittance gain calculated by selecting the light with the highest spectral response at the photocathode as the incident 
condition, and the output light is the radiant emittance of 545 nm at the peak wavelength of a P43 phosphor screen.

②Photon gain
The density of photons at the output phosphor screen relative to the density of photons of incident light at a given wavelength.

The number of photoelectrons emitted from the photocathode divided by the number of incident photons, generally expressed as a % (percentage). The higher the 
quantum efficiency, the better the photoelectric (light to electron) conversion efficiency.

● Quantum efficiency (QE)

The output current relative to the incident light intensity of 1 Watt (W) at a given wavelength.
● Radiant sensitivity



Disposal method

Warranty

Handling precautions

● Image intensifiers (hereafter, referred to as I.I.) are an image tube evacuated to a high degree of vacuum.
Do not apply excessive shocks or vibrations during transportation, storage or actual use. This may cause failures or 
malfunctions. For transporting or storage, use the original package received from Hamamatsu.

● Never touch the input or output window with bare hands during installation or operation. The window may become 
greasy or electrical shocks or failures may result.
Do not allow any objects to make contact with the input or output window. The window might become scratched.

● Dust or dirt on the input or output window will appear as black blemishes or smudges in the image. Therefore, 
remove dust or dirt using a soft cloth to wipe the windows thoroughly before operation. If fingerprints or marks 
adhere to the windows, use a soft cloth moistened with alcohol to wipe them off. Never attempt to clean any part of 
the I.I. while it is in operation.

● Never attempt to modify or to machine any part of the I.I. or the high voltage power supply modules.

● Do not store or use in harsh environments such as places with high temperatures or humidity. If the I.I. is left in a 
high-temperature, salty or acidic atmosphere for a long time, the metallic parts may corrode causing contact failure 
or a deterioration in the vacuum level.

● I.I. are extremely sensitive optical devices. When supplying MCP voltage without using an OLP circuit, always 
increase the voltage gradually while viewing the emission state on the output phosphor screen until an optimum 
level is reached.

● Do not expose the photocathode to strong light such as sunlight regardless of whether in operation or storage.
Operating the image intensifiers while a bright light (e.g. room illumination) is striking the photocathode, might 
seriously damage the photocathode.
The total amount of photocurrent charge that flows in the photocathode while light is incident during operation has 
an inverse proportional effect on photocathode life. This means that the amount of incident light should be kept as 
small as possible.

● Never apply a voltage to the I.I. that exceeds the maximum rating. Especially if using a power supply made by 
another company, check that the voltage being applied to each electrode is correct before connecting the I.I.
If a voltage in excess of the maximum rating is supplied even momentarily, the I.I. might fail and serious damage 
might occur.

● Use only the specified instructions when connecting an I.I. to a high-voltage power supply module.
If the connections are incorrect, the I.I. might be instantly damaged after the power is turned on. Use high-voltage 
connectors or solder with a high breakdown voltage. When soldering, provide sufficient insulation at the solder joint 
using electrical insulation tape capable of withstanding at least 10 kV or silicon rubber that hardens at 
room-temperature and can withstand a voltage of at least 20 kV/mm.

Hamamatsu I.I. have a warranty for one year from the date of delivery or 1000 hours of actual operation, whichever 
comes first. This warranty is limited to repair or replacement of the product. The warranty shall not apply to failure or 
defects caused by natural disasters, misused or incorrect usage that exceeds the maximum allowable ratings.
When ordering, please double-check all detailed information.

When disposing of the used I.I., take appropriate measures in compliance with applicable regulations regarding waste 
disposal and correctly dispose of the I.I. yourself, or entrust disposal to a licensed industrial waste disposal company. In 
any case, be sure to comply with the regulations in your country, state, region or province to ensure the used I.I. is 
disposed of legally and correctly.
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Handling precautions and warranty
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