HAMAMATSU

PHOTON IS

OUR BUSINESS

PHOTOMULTIPLIER TUBE MODULES

H13229 SERIES / H14211 SERIES

Operable under vacuum or decompression

environment

H13229 series and H14211 series are photomultiplier tube mod-
ules that comprise a metal package PMT and high voltage

power supply circuit.

These make stable operation possible under vacuum or decom-

pression environment.

These provide low power consumption and low gas release by

our manufacturing method and construction.

¥ PRODUCT VARIATION

Aleft: H13229, Right: H14211

Type No. Spectral response Photocathode Window material Notes
H13229-110 / H13229P-110 300 nm to 700 nm Super bialkali
H13229-210 / H13229P-210 300 nm to 700 nm Ultra bialkali
H13229-01 / H13229P-01 300 nm to 870 nm Multialkali
H13229-20 300 nm to 920 nm Extended red multialkali .
H14211-110/ H14211P-110 230 nm to 700 nm Super bialkali Borosilicate glass P type:
H14211-210 / H14211P-210 230 nm to 700 nm Ultra bialkali for photon counting
H14211-01 /H14211P-01 230 nm to 870 nm Multialkali

H14211-20

230 nm to 920 nm

Extended red multialkali

H14211-04 / H14211P-04 185 nm to 870 nm Multialkali UV glass
H14211-113 / H14211P-113 185 nm to 700 nm Super bialkali
O®H13229 series
H13229-110 H13229-210 H13229-01 .
G H13229P-110 H13220P-210 H13220P-01 H13229-20 Unit
Input voltage +2.810 +5.5 \
Max. input voltage +5.5 \
Max. input current *1 2.7 mA
Max. output signal current *2 100 pA
Max. control voltage +1.1 (Input impedance 1 MQ) \
Recommended control voltage adjustment range +0.5 to +1.1 (Input impedance 1 MQ) \
Effective area ¢8 mm
Peak sensitivity wavelength 400 400 400 630 nm
*8 Luminous sensitivity ¥Iyl S 18005 1gg ;88 288 pA/Im
S | Blue sensitivity index (Blue filter) | Typ. 13.5 15.5 — — —
‘s | Red/White ratio Typ. — — 0.2 0.45 —
O | Radiant sensitivity *4 Typ. 110 130 77 78 mA/W
°> . i Min. 80 100 100 350
S | Luminous sensitivity *2 A/lm
o | =0 rsitivity Typ. 210 270 400 1000 /
o | & | Radiant sensitivity *2*4 Typ. 2.2 x10° 2.6 x10° 1.5 x 10° 1.5 x 10° AW
3 % Dark current *2*5 Typ. 1 1 1 10 nA
R Max. 10 10 10 100
*2%5 Typ. 50 50 600 — P
P type dark count Max. 100 100 1000 — s
Rise time *2 0.57 ns
Ripple noise *2*¢ (peak to peak) Max. 0.5 mV
Settling time *7 Max. 10 s
Operating ambient temperature *8 +5 to +50 °C
Storage temperature *8 -20 to +50 °C
Working pressure Atmospheric pressure to 0.001 Pa —
Weight 37 g

*1 At +5 V input voltage, +1.0 V control voltage, and output current equal to dark current.
*3 These values are of a built-in PMT. There is a glass window which has 93 % transmittance in front of the PMT.

*4 Measured at the peak sensitivity wavelength.

*2 Control voltage = +1.0 V

*5 After 30 minutes storage in darkness output of dark current.

*6 Cable RG174/U, cable length 450 mm, load resistance = 1 MQ, load capacitance = 22 pF

*7 The 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.

*8 No condensation

Informat|on 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
H13229 SERIES / H14211 SERIES

¥ SPECIFICATIONS

®H14211 series

This product can change a built-in PMT upon request. Please consult with us.

P H14211-110 | H14211-210 | H14211-01 H14211-20 H14211-04 | H14211-113 Unit
H14211P-110 H14211P-210| H14211P-01 H14211P-04 | H14211P-113
Input voltage +2.8 10 +5.0 \
Max. input voltage +5.5 \
Max. input current *1 3.5 mA
Max. output signal current *2 100 pA
Max. control voltage +1.1 (Input impedance 1 MQ) Vv
Recommended control voltage adjustment range +0.5to +1.1 (Input impedance 1 MQ) \
Effective area ¢8 mm
Peak sensitivity wavelength 400 400 400 630 400 400 nm
@ | Luminous sensitivity Min. 80 100 100 350 100 80 HA/Im
k= Typ. 105 135 200 500 200 105
£ | Blue sensitivity index (Blue filter)| Typ. 13.5 15.5 — — — 13.5 —
& | Red/White ratio Typ. — — 0.2 0.45 0.2 — —
Radiant sensitivity *3 Typ. 110 130 77 78 77 110 mA/W
€ | Luminous sensitivity *2 Min. 80 100 100 350 100 80 A/lm
g‘ Typ. 210 270 400 1000 400 210
3 ks Radiant sensitivity *2*3 Typ. 2.2 x10° 2.6 x10° 1.5 x 10° 1.5 x 10° 1.5 x 10° 22x10° | AW
Q| *o Typ. 1 1 1 10 1 1
< | & | Darkourrent % Max. 10 10 10 100 10 10 nA
kg Typ. 50 50 600 — 600 50 4
P type dark count Max. | 100 100 1000 — 1000 100 s
Rise time *2 0.57 ns
Ripple noise *2*5 (peak to peak) Max. 1 mV
Settling time *6 Max. 10 s
Operating ambient temperature *7 +5 to +50 °C
Storage temperature *7 -20 to +50 °C
Working pressure Atmospheric pressure to 0.001 Pa —
Weight 74 g

*1 At +5 V input voltage, +1.0 V control voltage, and output current equal to dark current.

*3 Measured at the peak sensitivity wavelength.

*6 The 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.

Figure 1: Spectral response

*2 Control voltage = +1.0 V

*4 After 30 minutes storage in darkness output of dark current.
*5 Cable RG-316/U, cable length 450 mm, load resistance = 1 MQ, load capacitance = 22 pF
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*7 No condensation
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Figure 2: Gain
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Figure 4: Typical output current v.s. input current
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Figure 5: Typical output current v.s. input current

Figure 3: Sensitivity adjustment method

[ VOLTAGE PROGRAMMING |

PHOTOMULTIPLIER TUBE MODULE POWER SUPPLY

SIGNAL OUTPUT f——
LOW VOLTAGE INPUT (RED) rO+5V
GND (BLACK) O GND
Vref OUTPUT (BLUE) ——
Vcont INPUT (WHITE)
0+0.5Vto
« Adjust the control voltage to +1.1V
adjust the sensitivity.
« Electrically insulate the LIOGND
reference voltage output.

[ RESISTANCE PROGRAMMING |

PHOTOMULTIPLIER TUBE MODULE
SIGNAL OUTPUT |—

LOW VOLTAGE INPUT (RED)
GND (BLACK)

Vref OUTPUT (BLUE)

Veont INPUT (WHITE) f|———

POWER SUPPLY

rO+5V
O GND

MONITOR O——
POTENTIOMETER (10 kQ)

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

**When input voltage is +4 V or less, please set resistance of
potentiometer to 100 kQ.
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PHOTOMULTIPLIER TUBE MODULES
H13229 SERIES / H14211 SERIES

Figure 6: Dimensional outline (Unit: mm)
@®H13229 series
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EFFECTIVE AREA (¢8 MIN.)
FRONT VIEW SIDE VIEW BOTTOM VIEW

1: Veont INPUT (+0.5 Vto +1.1 V)
7: LOW VOLTAGE INPUT (+5 V)
8: Vref OUTPUT (+1.2V)
9: SIGNAL GND
10: SIGNAL OUTPUT
12: GND
Others: NOT CONNECTED

®H14211 series

EFFECTIVE AREA (¢8 MIN.) < WINDOW

SIGNAL OUTPUT

/ /W
i N— |

$30.0 + 0.1
$10

\
4 x M2 DEPTH 5 _ 56.5+ 0.5 = 450 + 20 / “A‘IO‘ 5
FRONT VIEW SIDE VIEW POWER INPUT CABLE, TFE
Red: LOW VOLTAGE INPUT (+5 V)
Black: GND

White: Vcont INPUT (0.5 Vto 1.1V)
Blue: Vref OUTPUT (+1.2V)
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Electron Tube Division
314-5, Shimokanzo, lwata City, Shizuoka Pref., 438-0193, Japan, Telephone: (81)539/62-5248, Fax: (81)539/62-2205
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