HAMAMATSU PHOTOMULTIPLIER TUBE MODULES
PHOTON IS OUR BUSINESS H14600/H14601 SERIES

¥ OVERVIEW

The H14600/H14601 series are photomultiplier tube modules con-
taining a metal package PMT and a high-voltage power supply
circuit. Despite the size nearly equal to photodiodes, this PMT pro-
vides high gain, wide dynamic range, and high-speed response.

The H14600 series are pin output type, while the H14601 series are
flexible cable output type.

Left: H14600 series, Right: H14601 series

¥ PRODUCT VARIATIONS

Type No. Spectral response Features
H14600-100/H14601-100 | 300 nm to 650 nm | Super bialkali photocathode, For visible range
H14600-103/H14601-103 | 185 nm to 650 nm | Super bialkali photocathode, For UV to visible range
H14600-200/H14601-200| 300 nm to 650 nm | Ultra bialkali photocathode, For visible range
H14600-01/H14601-01 300 nm to 870 nm | Multialkali photocathode, For visible to near IR range
H14600-04/H14601-04 185 nm to 870 nm | Multialkali photocathode, For UV to near IR range

H14600-20/H14601-20 300 nm to 920 nm | Extended red multialkali photocathode with enhanced sensitivity
This product can't be used at vacuum environment or reduced pressure environment.

Figure 1: Typical spectral response Figure 2: Typical gain
TPMOBO333EA TPMOBO334EA

1000 107
. -200 100
s -01
< 100103 = 20—
N 7 7 ra
> 7/1 7/ N~z
s 7 N :
> 10
[ ~ /
@ 10 4 \ \ y
z \ X—} L/
» i \ —t z A
e <04 \ — < /

& \ \ /
=z S
2 [ /
Q 1 : —
< \ 1 /
E \\ I'l h /
[a)] | //
o \ /
Y \ /
< ' { /
S /
4
0.01 10¢
100 200 300 400 500 600 700 800 900 1000 05 06 0.7 08 09 10

WAVELENGTH (nm) CONTROL VOLTAGE (V)

Informanon 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. ©2023 Hamamatsu Photonics K.K.



PHOTOMULTIPLIER TUBE MODULES
H14600/H14601 SERIES

Figure 3: Schematic diagram

I
! PMT |
LIGHT : SIGNAL OUTPUT (CURRENT OUTPUT)
S |
E— HIGH ——— LOW VOLTAGE INPUT (+5 V)
VOLTAGE !
| POWER : GND
| SUPPLY —— Vref OUTPUT (+1.2V)
| CIRCUIT | 1 veont INPUT (+0.5 V to +1.0 V)
: : (INPUT IMPEDANCE: 1 MQ)
TPMOCO0287EA
¥V SPECIFICATIONS ot 4250
Parameter H14600 / H14601 series Unit
Suffix -100,-103 | -200 \ -01, -04 -20 —
Input voltage +4.5t0 +5.5 Vv
Max. input voltage 55 Vv
Max. input current *1 3.5 mA
Max. average output signal current *2 100 pA
Max. control voltage +1.0 (Input impedance 1 MQ) \
Rgcommended control voltage +0.5 to +1.0 (Input impedance 1 MQ) Vv
adjustment range
Effective area ¢8 mm
Peak sensitivity wavelength 400 400 400 630 nm
o | Luminous sensitivity Min. 80 100 100 350 pA/Im
> Typ. 105 135 200 500
§ Blue sensitivity index (Blue filter) | Typ. 13.5 15.5 — — —
& | Red/White ratio Typ. — — 0.25 0.45 —
Radiant sensitivity *3 Typ. 110 130 77 78 mA/W
Luminous sensitivity *2 Min. 30 40 40 140 A/lm
g Typ. 105 135 200 500
© | Radiant sensitivity *2*3 Typ. 1.1 x 105 1.3 x105 7.7 x 10* 7.8 x 10* AW
< o Typ. 0.5 0.5 1 10
Dark current *2*4 Max. 5 10 100 nA
Rise time *2 Typ. 0.6 ns
Ripple noise *2*5 (peak to peak) Max. 0.2 mV
Settling time *¢ Max. 10 s
Operating ambient temperature *7 +5 to +50 °C
Storage temperature *7 -20 to +50 °C
Weight 32 (H14600 series), 40 (H14601 series) g

*1: Input voltage=+5.0 V, Control voltage=+0.9 V, Output current= Dark current
*2: Control voltage=+0.9 V

*3: Measured at the peak sensitivity wavelength
*4: After 30 min storage in darkness

*5: Cable RG-178B/U, Cable length 450 mm, Load resistance=1 MQ, Load capacitance=14 pF

*6: The time required for the output to reach a stable level following a change in the control voltage from +0.9 V to +0.5V

*7: No condensation
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Figure 4: Sensitivity adjustment method

®H14600 series
[ VOLTAGE PROGRAMMING |

[ RESISTANCE PROGRAMMING |

PHOTOMULTIPLIER TUBE MODULE POWER SUPPLY PHOTOMULTIPLIER TUBE MODULE POWER SUPPLY
SIGNAL OUTPUT (PIN®) SIGNAL OUTPUT (PIN®)
SIGNAL GND (PIN®)) SIGNAL GND (PIN®))
LOW VOLTAGE INPUT (PIN®) O+5V LOW VOLTAGE INPUT (PIN®) O +5V
GND (PIND) O GND GND (PIN®) O GND
Vref OUTPUT (PING) —— Vref OUTPUT (PIN®))
Vcont INPUT (PIN®) Veont INPUT (PIN®) =
o
to+0.5 V to -
« Adjust the control voltage to +1.0V MONITOR
adjust the sensitivity. POTENTIOMETER (10 kQ)
« Electrically insulate the LOGND
reference voltage output. * When using a potentiometer, adjust sensitivity while monitoring
the control voltage so it does not exceed +1.0 V.
®H14601 series
[ VOLTAGE PROGRAMMING [ RESISTANCE PROGRAMMING ]
PHOTOMULTIPLIER TUBE MODULE POWER SUPPLY PHOTOMULTIPLIER TUBE MODULE POWER SUPPLY
SIGNAL OUTPUT - SIGNAL OUTPUT f—
LOW VOLTAGE INPUT (RED) O+5V LOW VOLTAGE INPUT (RED) O +5V
GND (BLACK) O GND GND (BLACK) O GND
Vref OUTPUT (BLUE) |—— Vref OUTPUT (BLUE)
Veont INPUT (WHITE) Veont INPUT (WHITE) =
O
t0+0.5V to .
« Adjust the control voltage to +1.0V MONITOR
adjust the sensitivity. POTENTIOMETER (10 kQ)
« Electrically insulate the LOGND
reference voltage output. *When using a potentiometer, adjust sensitivity while monitoring

Figure 5: Dimensional outlines (Unit: mm)

H14600 series

14.0+0.2

Note: Optical blocks are available for these photomultiplier tube modules
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the control voltage so it does not exceed +1.0 V.

H14601 series

14.0+0.2

TPMOAO

to make compact optical systems without light leakage.
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| Power cable (Supplied) |

450+ 10

Note: Secure insulation space to avoid contact
with printed circuit board pads.

|
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MOLEX
51021-0400

CABLE: UL1061, AWG28

GND

Vref OUTPUT (+1.2V)

: AWG28 (BLACK)
: AWG28 (BLUE)

LOW VOLTAGE INPUT (+5 V): AWG28 (RED)
Veont INPUT (+0.5 V o +1.0 V) : AWG28 (WHITE)

| Signal cable (Supplied) |

450 £ 10

MMCX
CONNECTOR
73415-0971

CABLE: RG-178B/U

-
s
E

(-

SIGNAL OUTPUT: RG-178B/U
SIGNAL GND :RG-178B/U
TPMOAO115EA



PHOTOMULTIPLIER TUBE MODULES
H14600/H14601 SERIES

OPTICAL FIBER ADAPTER E5776 / E5776-51
E5776 (FC Type) E5776-51 (SMA Type)
0220+ 0.5 [022.0+0.5
140£02 12.0£02 05 <16:2£02 05
GASKET GASKET
m (Supplied)
N.SMA
FRONT VIEW SIDE VIEW FRONT VIEW SIDE VIEW
* Supplied with M2 screws(4 pcs) for fixing to module TACCAQ055EB * Supplied with M2 screws(4 pcs) for fixing to module TACCA0239EB
C-MOUNT ADAPTER A9865
4x¢3.2 4x¢2.1 C-MOUNT GASKET

(Supplied)

* Supplied with M2 screws(4pcs)
for fixing to module

TPMOAOO56EB

Note: Optical blocks are available for these photomultiplier tube modules to make compact optical systems without light leakage.

/RELATED PRODUCT /

POWER SUPPLY FOR PHOTOMULTIPLIER TUBE MODULES C10709 SERIES

The C10709 series are the power supply for photomultiplier tube modules which
has 5 V input voltage.

This unit can provide both the driving voltage and the control voltage. This feature
enables users to operate the modules easily.

Parameter Description / Value Unit
Output voltage 5 Vv
Output current | Max. 2.0 (+5V),0.2(-5V) A
Control voltage ® (variable voltage range) +0.25t0 +1.8 Vv
Input voltage AC100 to AC240 V

NOTE: ®Adjust within the recommended control voltage range for the photomultiplier tube
module being used.

| Guide of Type No. for power code |

C10709-CL

“[J” Type No.

2: For Japan & U.S.A. (UL/PSE: AC 125 V)
3: For Europe (CEE: AC 250 V)

4: For China (GB: AC 250 V)

5: For United Kingdom (BS: AC 250 V)

HAMAMATSU PHOTONICS K.K. www.hamamatsu.com

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

U.S.A.: HAMAMATSU CORPORATION: 360 Foothill Road, Bridgewater, NJ 08807, U.S.A., Telephone: (1)908-231-0960, Fax: (1)908-231-1218 E-mail: usa@hamamatsu.com

Germany: HAMAMATSU PHOTONICS DEUTSCHLAND GMBH.: Arzbergerstr. 10, 82211 Herrsching am Ammersee, Germany, Telephone: (49)8152-375-0, Fax: (49)8152-265-8 E-mail: info@hamamatsu.de

France: HAMAMATSU PHOTONICS FRANCE S.A.R.L.: 19 Rue du Saule Trapu, Parc du Moulin de Massy, 91882 Massy Cedex, France, Telephone: (33)1 69 53 71 00, Fax: (33)1 69 53 71 10 E-mail: infos@hamamatsu.fr
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Italy: HAMAMATSU PHOTONICS ITALIA S.R.L.: Strada della Moia, 1 int. 6 20044 Arese (Milano), Italy, Telephone: (39)02-93 58 17 33, Fax: (39)02-93 58 17 41 E-mail: info@hamamatsu.it TPMO1097E05
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