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4 HIGH-SPEED GATED
IMAGE INTENSIFIER UNITS

£9016-2x, C3946, C3047 SERIES

Al eft: C9016-2x series + Controller, Center: C9546 series, Right: C9547 series

I OVERVIEW

Image intensifiers (l. I.) are devices capable of intensifying an im-
age at high gain and high-speed gating (electronic shutter opera-
tion). This allows them to capture "instantaneous images" of ultra-
fast phenomena that occur in extremely short periods of time. Ha-
mamatsu C9016-2x, C9546 and C9547 series image intensifier
units consist of a compact head that integrates an image intensifier
with a high-speed gate operation circuit and a remote controller.
Built-in image intensifiers are available with two standard photoca-
thodes which are GaAsP photocathode and multialkali photoca-
thode. The GaAsP photocathode is ideal for low-light-level imaging
in the visible region such as for fluorescence observations. The
multialkali photocathode on the other hand offers high sensitivity
over a wider spectral response range from the UV through near IR
region so observations can be made at various wavelengths.

A high-speed shutter camera can easily be configured by simply
connecting the image intensifier head to the front of a CCD cam-
era. Various types of CCD cameras can be optically connected
through a relay lens or by fiber coupling for highly efficient light
transmission from the image intensifier. CCD cameras with fiber
optic window are available as options. Image intensifier gain can be
adjusted from the remote controller or a PC (personal computer)
through USB interface (Ver. 1.1 compatible with Windows 2000 /

¢ XP). Built-in over-light protection circuit allows using these image
~=llintensifier, units without having to worry much about the input light
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I FEATURES

@High Speed Gating
G9016-2x Series: 20 ns ~
(9546 series: 3 ns ~
C9547-01/-02: 5 ns ~
C9547-03/-04: 10 ns ~

@Gate Operation in Accordance with Input Gate
Pulse Width and Its Repetition Rate

@Superior Shutter Ratio Even in UV region
MCP gating: 9546, C9547 series

@High Performance Image Intensifier
High fquantum eﬂiciency: GaAsP model
Wide spectral response: Multialkali model
High resolution and High gain
@Built-in Protective Circuit Prevents Damage
from Excessive Light

N APPLICATIONS

@Analysis of High-speed Phenomenon
Engine combustion state
Plasma emission / Discharge / PIV / Flow / Spray and so on.

@Imaging of Low-light-level Emission and Fluorescence
Time resolved fluorescence imaging for dyed cell/tissue


http://www.dzsc.com/ic/sell_search.html?keyword=C9546
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

§| SPECIFICATIONS

C9016-21 C9016-22 C9016-23 C9016-24
Parameter Type No. C9546-01 C9546-02 C9546-03 C9546-04 Unit
C9547-01 C9547-02 C9547-03 C9547-04
Luminous Sensitivity (Typ.) 700 230 150 uA/Im
. Lo o | C9016-2x
Radiant Sensitivity ® 214
Photocathode | (Typ.) ’ 5 53 47 mA/W
Sensitivity gg(s)?; ox 192
.« . @ =
(C_.)I_L;Izn)tum Efficiency ® C9546 50 15 14 %
) C9547 45
C9016-2x 9 ®
Effective Diameter  |C9546 176 1757 mm
C9547 25© 25©
Photocathode | Window Material Borosilicate glass Synthetic silica —
Photocathode Material GaAsP Multialkali —
Spectral Response 280 to 720 185 to 900 am
Peak Wavelength 530 430
Phosphor Window Materia! _ FOP —
Screen Phosphor Material © P43 —
Decay Time See Figure 8 —
C9016-2x 2.2x104 5.0 x 106 1.1 x10* 4.0x 106
_ LTSS €N (1172.) gggjs 2.0 x 10* 3.0 x 106 1.0x 10 2.4 %106 (Im/me)/ix
Gain Radiant C90162x | 1.4x 10 3.4 %106 6.8 10° 3.0 x 106
Emittance Gain ® C9546 1.3 x 104 2.0x 108 (W/m2)/(W/m2)
(Typ.) C9547 1.2x 104 1.9 x 106 6.2x10° 18107
Equivalent Back- | Luminous (Typ.) 3x1012 1x10-1 Im/cm?
ground Input (EBI) | Radiant® (Typ.) 8 x 1015 3x1014 W/cm?2
Limiting Resolution (Typ.) 50 \ 36 57 \ 32 Lp/mm
Image Magnification 1 —
Maximum Input | Luminous (Typ.) 1.5x103 7.0x 106 5.0x 103 1.6 x 105 Ix
Light Level® | Radiant® (Typ.) 4.0 x 1010 1.6 x 1012 8.0 x 1010 2.4 x1012 W/cm?
Average of Max. Phosphor Screen Brightness 10 cd/m2
Power Requirement 100 to 240 \
C9016-2x 4.8
Power Consumption (Max.) C9546 6 8.4 6 8.4 w
C9547 7.2 10.8 7.2 10.8
Operating Ambient Temperature 0to +40 °C
Storage Temperature -20 to +50
Operating and Storage Humidity ® Below 70 %

NOTE: (®At wavelength of peak sensitivity
(B)Effective output area is 12.8 mm x 9.6 mm. Take the effective area of the camera and reduction rate of the relay lens to be used into account.
(©Effective output area is 16 mm x 16 mm. Take the effective area of the camera and reduction rate of the relay lens to be used into account.
(DP-24 and P-46 phosphor screens are also available.  (E)During normal (continuous) mode at maximum gain ~ (F)No condensation

Protective Functions Controllable Functions
Parameter C9016-2x C9546 - C9547 Remote Controller| PC (software)
Repetition | Max. 2 kHz 30 kHz Parameter C9546© C9546C
Rate  |Display Red LED is it continuously * C9016-2x| cg547 |C9016-2X| co547
Shuts off operation during excessive light Gain Setting Yes Yes Yes Yes
. . Red LED flashes * Opgrat}on hlede Yes Yes Yes Yes
Excessive | Warning . Switching
i (on rear of head and remote controller operation panel) - -
Light Excessive Light
. . ) Yes Yes Yes Yes
Protection _— . . Protection Display
Red LED is lit continuously - -
Shut off . Excessive Light
(on rear of head and remote controller operation panel) . Yes Yes Yes Yes
Protection Reset
Protection Circuit Reset switch on the remote controller Excessive Gate Yes Yes Yes Yes
Reset or sending command via USB interface Input Monitor
NOTE: * C9546 and C9547 series Integrated screen
The LED on near of head can be turned out by control software. Current Monitor No No No Yes
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§| GATE SPECIFICATIONS

Parameter C9016-2x | C9546 Series | €9547-01,-02 | C9547-03, -04
Operation Mode Normal Mode Continuous Mode . _
Gate Mode Normally OFF, Turns ON when the gate signal is input
Level C-MOS Positive Iogic\ TTL Positive logic
Input Impedance 50 Q
Gate Signal Pulse Width ® 20 nsto DC 5nstoDC | 8nstoDC | 15nstoDC
Input Repetition Rate ® (Max) 2 kHz 30 kHz
| when MCP is gated — 10 kHz
Gate off Time — 20 ps Min.
Gate Time ® 20 ns to DC 3nstoDC 5nsto DC 10 nsto DC
Gate Rise Time (Typ.) 15 ns 2ns 3ns 8 ns
Gate Fall Time (Typ.) 15 ns 3ns 4 ns 10 ns
it O Delay Time 46nst2ns 36nst2ns
| when MCP is gated — 86Nns+2ns
Jitter (Max.) 0.5ns
Gate Time Output Level — 2 V Positive logic (at 50 Q termination)
Monitor Pulse Width — Gate time (FWHM)
Qutput Impedance — 50 Q
NOTE: ®Please refer to Figure 1 and Figure 3.
®Built-in protection circuit
Figure 1: C9016-2x Series Figure 2: C9016-2x Series
Gate Time Input / Output Characteristics Time Sequence
i DELAY TIME: 46 ns + 2 ns NOTE:
A:44 V105V (50 Q)
100 B:3.5V (50 Q)
GATE INPUT PULSE WIDTH > 20 ns
2
< GATE ) yr \
= INPUT PULSE
w 50
'_
5 GATE TIME * (FWHM)
GATE NORMALLY OFF . ]~
OPERATION (1.1.) JITTER 0.5 ns (MAX.)
* Gate time (FWHM) is the same as gate input pulse width.

50 100
GATE INPUT PULSE WIDTH (ns)

Figure 3: C9546 - C9547 Series

Gate Time Input / Output Characteristics

TAPPBO0SSEA

TAPPCO115EA

Figure 4: C9546 - C9547 Series

INPUT PULSE LEVEL: 2 V (at 50 Q)

Time Sequence

1000 DELAY TIME: Td
//’ GATE INPUT PULSE WIDTH: C
% 100 | ,,/ GATE  _ J y1\
£ — WHEN MCP IS UNGATED A/ INPUT PULSE
L - ,/' ’l
; \//l
E P4 WHEN T GATE TIME (FWHM)
H v xgi}ﬁ SI/;IED ] GATE NORMALLY OFF o
3 10 ,/ / : OPERATION (1.1.) JITTER 0.5 ns (MAX.)
H i 7ns+1ns|
d I
GATE TIME (FWHM)
GATE TIME DOy
] MONITOR
1 10 100 1000 NOTE: A:2Vto5V (50 Q)
B: 2V (50 Q)
GATE INPUT PULSE WIDTH (ns) C: See Figure 3
D: 2V (50 Q)

Td: 36 ns = 2 ns (when MCP is ungated) 86 ns + 2 ns (when MCP is gated)



§| CHARACTERISTICS

Figure 5: Typical Spectral Response Figure 6: Typical Luminous Gain
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Figure 7: Typical Phosphor Screen Spectral Emission Figure 8: Typical Phosphor Screen Decay Characteristics
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§| DIVIENSIONAL OUTLINES o

@®Head
C9016-2x series
34.5
(-
‘ 05, OUTPUT
WINDOW 950
OUTPUT >
WINDOW 4-M3
" CONNECTOR (AUX) FOR
! REMOTE CONTROLLER
| o , POWER SWITCH
! Y, A \ T/ 2~ POWER/PROTECTION
2 | IMAGE INTENSIFIER UNIT | '/'/ DISPLAY LED
| ] @ 1] AC ADAPTER CONNECTOR
| nid
VoS ; — - ) — : —__USB CONNECTOR
FRONT VIEW vf SIDE VIEW REAR VIEW
1. 90 .
‘ .30
i |
i 5]
g 3 % ]
o |\ el
Y 4-M3 (Weight: Approx. 570 g)
_ 45 1/4"-20UNC
BOTTOM VIEW TAPPAOO61EC
C9546 series C9547 series
80
80 33.3
05
34.3 | 1 05,0,
c6 950 05,1, 18
4-M3 OUTPUT RN
4M3 N %‘fgglo’;rv C-MOUNT N7 WINDOW *‘ C-MOUNT
@\ w :
i GATE TIME 1 GATETIME
S \ J/v MONITOR OUTPUT b= MONITOR OUTPUT
e (BNC) (BNC)
- ~N - POWER/PROTECTION ! o POWER/PROTECTION
3 DISPLAY LED © DISPLAY LED
AC ADAPTER AC ADAPTER
N - CONNECTOR N - CONNECTOR
POWER SWITCH POWER SWITCH
\ ©
[ O, USB CONNECTOR [ USB CONNEGTOR
- 90 GATE INPUT CONNECTOR (AUX) FOR - 90 GATE INPUT CONNECTOR (AUX) FOR
REAR VIEW (BNC) SIDE VIEW REMOTE CONTROLLER REAR VIEW (BNC) SIDE VIEW REMOTE CONTROLLER
50 50
30 30
1/4"-20UNC 1/4"-20UNC
olo / @ olo / @
nm nm
4 P v % H
3 (Weight: Approx. 1 kg) 3 (Weight: Approx. 1 kg)
45 4-M3 45 4-M3

BOTTOM VIEW BOTTOM VIEW



®Remote Controller
C9016-2x series

GATE INPUT
(BNC)

CONNECTION CABLE
TO HEAD
\
:

o
o
L Q
REAR VIEW
GAIN
ADJUSTMENT KNOB
POWER/PROTECTION "1
DISPLAY LED = T

RESET SWITCH

OPERATION MODE
SELECTOR SWITCH
NORMAL/GATE

29

||

SIDE VIEW
(Weight: Approx. 300 g)

TOP VIEW

C9546, C9547 series

CONNECTION CABLE
TO HEAD

REAR VIEW

GAIN
ADJUSTMENT KNOB
POWER/PROTECTION

DISPLAY LED

RESET SWITCH

OPERATION MODE
SELECTOR SWITCH
NORMAL/GATE

TOP VIEW

TAPPAO062EC

I AGCESS“HIES (SOLD SEPARATELY)

®C9018, C9018-01 CCD cameras with fiber

optic window

29

||

SIDE VIEW
(Weight: Approx. 300 g)

TAPPAOO73EA

The C9018 series CCD cameras have a restart/reset function and are designed to read out images from C9016 and C9546 series
image intensifier units. Fiber coupling allows more highly efficient image readout than lens coupling. The C9018 series cannot be

used with C9547 series image intensifier units.

SPECIFICATIONS
Parameter C9018 C9018-01 Unit

Signal Systems EIA CCIR —
Charge Accumulation Frame storage / Field storage, switchable —
Effective Image Area (H x V) 12.8 x9.6 mm
Number of Pixels (H x V) 768 x 494 752 x 582 —
Resolution (Horizontal) 570 560 TV lines
Power Requirement +9.0to +16.0 V
Power Consumption 1.6 w
Operating Ambient Temperature 0to +40 °C
Storage Temperature -20 to +50 °C
Operating and Storage Humidity* Below 70 %
Weight 170 g

NOTE: * No condensation

DIMENSIONAL OUTLINE (unit: mm)

6 47.5+0.5

¢50

DC IN/SYNC
CONNECTOR (12 PIN)

DIP SWITCH

EFFECTIVE AREA
12.8x9.6

75 Q TERMINATER
SWITCH

INPUT
WINDOW

FOP

042




§| SETUP EXAMPLE WITH OPTICAL AGCESSORIES

@®C9016-2x Series

OBJECTIVE LENS
WITH C-MOUNT

| CCD CAMERA WITH
| FIBER OPTIC WINDOW

CAMERA CABLE
A5963 SERIES

| €9018, -01
I
I
—_—
I
I
I
MICROSCOPE !
I
I
I
I |
I
[ ] ‘
| I
C9016-2x SERIES :RELA‘( LENS
C-MOUNT | ADAPTER
ATTACHMENT HEAD | A9017
FOR MICROSCOPE X
I
I
I
| i oo |
— |

AC ADAPTER™

AC CABLE?
AC100V to 240V - %ﬁ?:‘:lj_

IMAGE INTENSIFIER UNIT (C9016-2x SERIES)
} ACCESSORIES (SOLD SEPARATELY)

]

3:2 RELAY LENS

A5309 DIGITAL CCD CAMERA

2:1 RELAY LENS

A2098

CD-ROM  coNnTROL

@ SOFTWARE

USB CABLE 5m®

CCD CAMERA
(1/2 INCHES)

b

-

S

REMOTE CONTROLLER®
i)

GATE INPUT

VIDEO OUTPUT

AC ADAPTER | (EIA, CCIR)

POWER SUPPLY

—‘: AC100V to 240V

CONNECTING ITEMS
The recommended connecting items are follows. It
dependson on the operation mode and the gain
control method.

Operation

Gain Control

DC/Gate

Remote Controller

Connection
D)

DC

PC

Gate

PC

IEEE1394
EIA-644 (VDS)
Camera Link

TAPPC0109ED



®C9546, C9547 Series

OBJECTIVE LENS
WITH C-MOUNT

| CCD CAMERA WITH 1
| FIBER OPTIC WINDOW VIDEO OUTPUT I
I €9018, -01 AC ADAPTER (EIA, CCIR) I
I CAMERA CABLE |
I A5963 SERIES I
—_— —‘:‘Acmowogmv
I I
I I
I I
! 3:2 RELAY LENS |
MICROSCOPE ! A5309 DIGITAL CCD CAMERA POWER SUPPLY !
! - mmmsemrmy ) |
I I
I I
— | | o
| I I
] L ﬂ |
I I - — I
IRELAY LENS |
C9546, C9547 SERIES | ADAPTER |
C-MOUNT I Ag017 2:1 RELAY LENS !
ATTACHMENT HEAD | A9s9 _ A2098 CCD CAMERA !
FOR MICROSCOPE \ (1/2 INCHES) | \EEE1304
— ) _DD . EIA-644 (VDS)
: ! Camera Link
I
I - I
| L 1
-
DELAY PULSE GENERATOR
J_I_ GATE INPUT
OSCILLOSCOPE (GATE TIME MONITOR) o ~—— TRIGGER INPUT
REMOTE CONTROLLER® 000000000
T O T

CD-ROM  cONTROL
@ SOFTWARE CONNECTING ITEMS

AC ADAPTER™ The recommended connecting items are

AC CABLE? | as follows. It dependson on the gain con-
AC100V to 240V ‘ %}ﬁ?zq:] (éU USB CABLE 5m® trol method.
— Operation| Gain Control | Connection

-

Remote [O)} ®
PC® De/Gate Controller
(USB) DC/Gate | PC @

IMAGE INTENSIFIER UNIT (C9546, C9547 SERIES)

777777 TAPPCO121EA
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Information furnished by HAMAMATSU is believed to be reliable. However, y is assumed for possible inaccura
subject to change without notice. No patent rights are granted to any of the circuits described herein. ©2005 Hamamatsu Photonics K.K.
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