HAMAMATSU PHOTOMULTIPLIER TUBE MODULE
PHOTON IS OUR BUSINESS H12056 SERIES

The H12056 series is a photomultiplier tube module containing a metal
package PMT, gate circuit and a high-voltage power supply circuit.

This module has gate function to avert the PMT from excessive light
without switching OFF the PMT voltage completely like the case of
opening / closing machine to change the measurement samples.

Also, provides "P" type with gain and low dark count selected for photon
counting measurement.

¥ PRODUCT VARIATIONS

Type No. Spectral response Features
H12056-110 230 nm to 700 nm Super bialkali photocathode, high sensitivity in visible range
H12056-210 230 nm to 700 nm Ultra bialkali photocathode, high sensitivity in visible range
H12056-01 230 nm to 870 nm Multialkali photocathode, for visible to near IR range
H12056-20 230 nm to 920 nm Infrared-extended multialkali photocathode, for visible to near IR range
H12056-40 300 nm to 740 nm GaAsP photocathode, very high quantum efficiency in the visible range (approx. 40 %)

H12056P-110 230 nm to 700 nm Super bialkali photocathode, for photon counting
H12056P-210 230 nm to 700 nm Ultra bialkali photocathode, for photon counting
H12056P-01 230 nm to 870 nm Muktialkali photocathode, for visible to near IR range, for photon counting
H12056P-40 300 nm to 740 nm GaAsP photocathode, for photon counting
This product can't be used at vacuum environment or reduced pressure environment.

¥V SPECIFICATIONS (ot 425 °C)

Parameter e 210 | o0t | H12056-20 | H12056-40 | H12056P-40| Unit
Input voltage +4.51t0 +5.5 Vv
Max. input voltage 5.5 Vv
Max. input current @ 10 mA
Max. average input current @ 100 40 A
Max. control voltage +1.1 (Input impedance 1 MQ) +0.9 (Input impedance 1 MQ)| V
Recommended control voltage adjustment range +0.5 to +1.1 (Input impedance 1 MQ) +0.5 10 +0.8 (Input impedance 1 MQ)| V
Effective area ¢8 5 mm
Peak sensitivity wavelength 400 400 400 630 520 nm

- ® Min. — — — — 40 o

Quantum efficiency © Typ. — — — — 25 Yo

g Luminous sensitivity "\r/)I/I S 18005 ]gg ;88 ggg — pA/Im
s | Blue sensitivity index (Blue filter) | Typ. 13.5 15.5 — — — —
O | Red / White ratio Typ. — — 0.2 0.45 — —

Radiant sensitivity @ Min. — — — — 168 mA/W

Typ. 110 130 77 78 189
Luminous sensitivity @ .'\I./}L' S 28100 _1288 188 1305000 — A/lm
) L G Min. — — — — 1.0 x 105 1.7 x 10°

§ | Radiant sensitivity - Typ. | 22x105 | 26x105 | 15x105 | 15x105 | 1.9x105 | 38x105 | "W
< | Dark current ¢ I/l@ 110 110 110 11000 0 nA
o® Typ. 50 50 600 — — 6000 )
Dark count (P type) Max. 100 100 1000 — — 18 000 s
Rise time *2 0.57 1.0 ns
Ripple noise @® (peak to peak) | Max. 0.6 mV
Settling time © Max. 10 s
Operating ambient temperature @ +5to +50 \ +51t0 +35 °C
Storage temperature @ -20 to +50 °C
Weight [ Typ. 56 \ 85 g

(D At +5 V input voltage, +1.0 V control voltage, and output current equal to dark current (2 Control voltage = +1.0 V, -40, P-40: Control voltage = +0.8 V

(3 Measured at the peak sensitivity wavelength (4) After 30 min storage in darkness. (5) Cable RG-174/U, Cable length 450 mm, Load resistance = 1 MQ,
Load capacitance = 14 pF @yThe time required for the output to reach a stable level following a change in the control voltage from +1.0 V to +0.5 V. -40, P-40: The

time required for the output to reach a stable level following a change in the control voltage from +0.8 V to +0.5 V. (7 No condensation

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

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.



PHOTOMULTIPLIER TUBE MODULE H12056 SERIES

Figure 1: Characteristics
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Figure 2: Sensitivity adjustment method
[VOLTAGE PROGRAMMING |
PHOTOMULTIPLIER TUBE MODULE POWER SUPPLY
SIGNAL OUTPUT (PIN®)
SIGNAL GND (PIN®))
LOW VOLTAGE INPUT (PIN®@) O+5V
GND (PIN®) O GND
Vref OUTPUT (PIN®)
Vcont INPUT (PIN®)
GATE SIGNAL INPUT (PIN(D) ~—O+O'5 Vto+1.1V/
+05Vto+0.8V
(In the case of -40)
+ Adjust the control voltage to t-rTOGND
adjust the sensitivity.
* Electrically insulate the OTTL LEVEL
reference voltage output. LlogND
[RESISTANCE PROGRAMMING |
PHOTOMULTIPLIER TUBE MODULE POWER SUPPLY
SIGNAL OUTPUT (PIN®)
SIGNAL GND (PIN®)
LOW VOLTAGE INPUT (PIN®) O +5V
GND (PIN® O GND
Vref OUTPUT (PIN®)
Veont INPUT (PIN®)
ATE SIGNAL INPUT (PIN(D
GATE SIG UT (PIND) 2 LOTTL LEVEL
¥ FOGND
MONITOR O =]
POTENTIOMETER (10 kQ)'|.

» When using a potentiometer, adjust sensitivity while monitoring
the control voltage so it does not exceed +1.1 V /0.9 V*.

* In the case of -40
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Figure 3: Gate characteristic
+2Vto+5V d
at 10 kQ
GATE
SIGNAL INPUT
OFF---F--- 5 10%

OUTPUT 1ms/10 msto DC 50 %

ON A _____ I ,&_

DELAY TIME 0.1 ms

OUTPUT FALL TIME 0.1 ms

DELAY TIME 0.6 ms

OUTPUT RISE TIME 0.3 ms

100% —>10% 0.7 ms

100% > 0% 1ms

0% —>90%1ms

0% —> 100 % 3 ms

Figure 4: Switching noise characteristic
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LOAD RESISTANCE: 10 kQ
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2 mV/div.

GATE

SIGNAL INPUT

5 V/div.

2 ms/div.
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¥ GATE SPECIFICATIONS

Parameter H12056-110/-210 H12056-01/-20/-40 Unit
H12056P-110/-210 H12056P-01/-40

Mode Normally ON —

Gate width (FWHM) 10 ms to DC ‘ 1 msto DC —

Rise time Typ. 0.3 ms

Gate mode e e 70 Hz (Gate width 10 ms) o -
Repetition rate Max. 9 Hz (Gate width 100 ms) 300 Hz (Gate width 1 ms) —

Switching ratio Typ. 103 —

Delay time Typ. 0.6 (Atrise), 0.1 (At fall) ms

Gate signal input Level High level: +2Vto +5V —
Input impedance 10 kQ

Figure 5: Dimensional outline (Unit: mm)
®H12056-110/-210/-01/-20, H12056P-110/-210/-01
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*OPTION: Optical fiber adapter (E5776 / E5776-51), C-mount adapter(A9865)
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HAMAMATSU PHOTONICS K.K. www.hamamatsu.com

Electron Tube Division
314-5, Shimokanzo, lwata 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
United Kingdom: HAMAMATSU PHOTONICS UK LIMITED: 2 Howard Court,10 Tewin Road, Welwyn Garden City, Hertfordshire AL7 1BW, UK, Telephone: (44)1707-294888, Fax: (44)1707-325777 E-mail: info@hamamatsu.co.uk
North Europe: HAMAMATSU PHOTONICS NORDEN AB: Torshamnsgatan 35 16440 Kista, Sweden, Telephone: (46)8-509 031 00, Fax: (46)8-509 031 01 E-mail: info@hamamatsu.se

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 TPMO1053E04
China: HAMAMATSU PHOTONICS (CHINA) CO., LTD.: 1201 Tower B, Jiaming Center, 27 Dongsanhuan Beilu, Chaoyang District, 100020 Beijing, P.R. China, Telephone: (86)10-6586-6006, Fax: (86)10-6586-2866 E-mail: hpc@hamamatsu.com.cn

Taiwan: HAMAMATSU PHOTONICS TAIWAN CO., LTD.: 8F-3, No.158, Section 2, Gongdao 5th Road, East District, Hsinchu, 300, Taiwan R.0.C. Telephone: (886)3-659-0080, Fax: (886)3-659-0081 E-mail: info@hamamatsu.comtw  APR. 2022 IP




