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Photomultiplier Tube Series
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Hamamatsu
"Bialkali Climbing Party"
Has Now Reached

"43% QE"!

Always been a leader in Photonic Device
performance, Hamamatsu has now developed a
PMT with a quantum efficiency (QE) of 43%. In all
kinds of high-precision light measurements, high
sensitivity and high QE are absolutely essential
elements in extending detection limits and
unlocking new knowledge. For Hamamatsu,
however, this 43% QE is just one more step along
the road. Aiming for the peak of PMT performance
will open up all kinds of new possibilities.

HAMAMATSU
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UBA (Ultra Bialkali), SBA (Super Bialkali) PHOTOMULTIPLIER TUBE SERIES

® Suitabl Quantum Efficiency Maximum Ratings®| Anode to
uitable ©)
. at Peak Dynode Anode to | Average | Cathode
at 400 nm ge
Type No. Type PLilhe Socket Peak Wavelength Structure| Socket | Cathode | Anode | Supply
No. Assembly / | Wavelength / Stage Volt c t | Voltage
Outline No. Typ. Typ. oltage | Curren g
(nm) (%) (%) V) (mA) V)
R9880U-110 SBA (1) E10679 (D 330 40 37 MC/10 |E678-12W| 1250 0.1 1000
R7600U-100 SBA (2] E5996 (2 350 35 34 MC /10 | E678-32B 900 0.1 800
R7600U-200 UBA (2] E5996 (2) 350 43 40 MC /10 | E678-32B 900 0.1 800
R7600U-100-M4 | SBA (3) E7083 (3 350 35 34 MC /10 | E678-32B 900 0.1 800
R7600U-200-M4 | UBA (3] E7083 (3 350 43 40 MC /10 | E678-32B 900 0.1 800
H8711-100 SBA (4] — 350 35 34 MC /12 — -1000 0.017 -800
H8711-200 UBA (4] — 350 43 40 MC /12 — -1000 0.017 -800
H7546B-100 SBA (5) e 350 35 34 MC /12 — -1000 0.023 -800
H7546B-200 UBA (5) — 350 43 40 MC /12 — -1000 0.023 -800
R3998-100-02 SBA (6] E990-29 4 350 35 34 B+L/9 |E678-14C 1500 0.1 1000
2605
R6231-100 SBA (7] E1198-26 >5< 350 35 34 B+L/8 |E678-14W| 1500 0.1 1000
E1198-27 (6)
E1198-26 5
R6233-100 SBA (5] P 350 35 34 B+L/8 |E678-14W| 1500 0.1 1000
E1198-27 (6)
Notes

® Photocathode: Bialkali, Window Material: Borosilicate glass
MC:Metal channel B+L: Box and linear-focused
(© Oparating ambient temperature range for the photomultiplier itself is -30 °C to +50 °C.
However, when photomultiplier tubes are operated below -30 °C at their base section, please consult us in advance.
(D Average over any interval of 30 seconds maximum.
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Hamamatsu Tops Its Own
Super Bialkali Photocathode !

The concept "[E" or "Takumi" is a traditional quality and skill of the Japanese
craftsman. This term is given to those who pour their whole spirit into creating
an object. Gripped by this "Takumi" spirit for long years, Hamamatsu has
succeeded in making a PMT bialkali photocathode with a quantum efficiency
(QE) of 43%. Holding on to this "Takumi" spirit will help Hamamatsu continually
push the PMT to still higher performance levels. Aiming for the ultimate in PMT
performance will open up all kinds of new possibilities.

Cathode Radiant Sensitivit:
Catt_mode Cat!\f)qe Blue Yy An_ode Anqde ) DAGOITent Rise | Transkt
Luminous |Sensitivity Index Peak atPeak |Luminous| Radiant Gain (After 30 min) . i
Sensitivity | (CS 5-58) Wavelength Wavelength | Sensitivity | Sensitivity Aoz ke Type No.
Typ. Typ. Typ. Typ. Typ. Typ. Typ. Max. Typ. Typ.
(LA/Im) (nm) (mA/W) (A/lm) (A/W) (nA) (nA) (ns) (ns)
135 14 390 120 540 4.8x10° 4.0x 108 1 10 0.57 3.6 |R9880U-110
105 13.5 400 110 105 1.1 x10°% 1.0 x 108 2 20 1.4 9.6 |R7600U-100
135 15.5 400 130 135 1.3 x 105 1.0 x 108 2 20 1.4 9.6 |R7600U-200
105 13.5 400 110 140 1.4%x10°% 1.3x108 | 2/4ch |20/ 4ch 1.2 9.5 R7600U-100-M4
135 15.5 400 130 175 1.7 x10° 1.3x108 | 2/4ch |20/4ch| 1.2 9.5 | R7600U-200-M4
105 13.5 400 110 210 2.2x10° 2.0x10% [0.8/ch| 4/ch 0.83 12 H8711-100
135 15.5 400 130 270 2.6x10° 2.0x10% [0.8/ch| 4/ch 0.83 12 H8711-200
105 13.5 400 110 30 3.3x10* 3.0x10%° | 0.2/ch| 2/ch 1.0 12 H7546B-100
135 15.5 400 130 40 3.9x10* 3.0x10° |0.2/ch| 2/ch 1.0 12 H7546B-200
130 135 420 110 130 1.1 x10° 1.0 x 108 5 25 3.4 23 R3998-100-02
130 13.5 420 110 30 2.5x10% 2.3x10° 10 30 5.0 48 R6231-100
130 13.5 420 110 30 2.5x10* 2.3x10° 10 30 6.0 52 R6233-100
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UBA (Ultra Bialkali), SBA (Super Bialkali) PHOTOMULTIPLIER TUBE SERIES

BASING DIAGRAM SYMBOLS @ TO-8 Metal Package Type
All base diagrams show terminals viewed from the base end of the tube. R9880U_1 1 0
Each symbol used in basing diagrams signifies the following.
Short Index
Pin DY : Dynode PHOTOCATHODE 10.2
' G(F) : Grid (Focusing electrode)
Rin ACC : Accelerating electrode 124404 14608 5.1
K : Photocathode GUIDE MARK
P: Anode 12- ¢0.45
SH: Shield .
key Flying IC: Internal connection (Do not use.) ol 22 Y ) I
Lead NC: No connection (Do not use.) H 8 H B5EQ 4
cl S5 BEe : .
R N\
A\J(SULATION COVER
SIDE VIEW BOTTOM VIEW
o« [Te] ~
> > >
o o o
GUIDE MARK
K DY9
DY1 P
DY2 DY10
N © o«
> > >
o o o
TPMHAO539EB
@ 30 mm Metal Package Type @ 2 x 2 Multianode Type
R7600U-100/-200 R7600U-100-M4/-200-M4
[130.0+0.5 [130.0+0.5 20405
0+£0. 4.4+0.7
[1257+0.5 220+05,  44+07 [1257+05
0.6+04 2.54 PITCH
118 MIN 0.6+0.4 9 2.54 PITCH 18 MIN. - 9
‘ +H +
- o : §
,,,,, — [T b } b : = v
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{ PHOTOCATHODE 23:20:45 .}.020 29-$0.45
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INSULATION COVER
TOP VIEW SIDE VIEW BOTTOM VIEW TOP VIEW SIDE VIEW BOTTOM VIEW
S S
> 3
Q —aowelE
¥ QOBEEE03
[Pl
CuT (IC)
P1—
CUT (IC)
CUT (IC)
K : Photocathode cut “g‘)‘* K : Photocathode
Dy :Dynode ] Dy :Dynode
P :Anode CUT(IG) — P :Anode
CUT : Short Pin CUT : Short Pin
IC : Internal Connection IC  :Internal Connection
(Don't Use) (Don't Use)

Basing Diagram

TPMHAO540EA
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O 4 x 4 Multianode Type

H8711-100/-200

6 8 x 8 Multianode Type

H7546B-100/-200

TERMINAL PINS

O4x16
fffffff | rzmmsmse ms- == (2.54 mm-PITCH, - =
, 4.5 PITCH 1% % %; }% }% | ! %} $0.64, 8 x 8) g3
4-90.3 ' ' 19 ' 4-90.3 — s =22
| i M | 3 l Yl iwl O GUIDE MARKS 55 g z:z
g 2 55| 5| 15 b 5 = ’ 2Z EE S 33
ol o # I I alja| alr & D ! gl o E5 22 52 Z =z
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© & 8.1 150.46) g S prron ;7<§R7
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2.54 PITCH 8 x 4) R1,R5to R14: 100 kQ
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RiLRIS: 80KY T m R16:300k2
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n n n
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UBA (Ultra Bialkali), SBA (Super Bialkali) PHOTOMULTIPLIER TUBE SERIES

D-TYPE SOCKET ASSEMBLIES
(1)E10679 (2) E5996

for R9880U-110 for R7600U-100/-200
PITCH=2.54
L
26 pyr  SOCKET SIGNAL GND
Z: 30.0+05 =00 0—————— PIN No.
- PIN No [ gy ———————— 7o SIGNAL OUTPUT
el 7 SIGNAL OUTPUT e } } ****** RG-174/U (BLACK)
] ! | RG-174/U (BLACK) o | |
4 o
| | |
= I } POWER SUPPLY b [] I T
GUIDE ‘ \ GND S \ |
MARK } | Ri1= =c3 AWG22 (BLACK) \
| bY1o @ HOUSING }
+0.5 L
o #17.5%8 | ove | , R10E TC2 (NSULATOR) }
o (=]
‘ |~ Roz Zci o — \
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| .
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|
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4 |
=)
w0
TACCA0299EA TACCA0234ED
for R7600U-100-M4/-200-M4 for R3998-100-02
SOCKET 44.0+0.3
30.0+0.5 PMT PIN No. J—O SIGNAL GND
PINNod [ oo [ 35.0+03 PMT SOCKET SIGNAL GND
| | } r@)————m=———0°P4 T e PIN No.
© | P S, SIGNAL e SIGNAL OUTPUT
2 | [&====3---2 OP3 QUTPUT " 0 = RG-174/U (BLACK)
S|l i \ L@—=====———3 opp 0.8D-QEV o OO 8 POWER SUPPLY
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8 | P SO s eklg i o
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o | g IS DY45+--@— C1toC3:10nF
T I T R5%
3 } R1 to R3: 330 kQ 2 HOUSING DY3p- 7@?4 t
R4 to R11: 220 kQ Q 3
} R121to R14:51 Q $28.0£0.5 \(INSULATOR) DY2p- ,@¥>
R15: 1 MQ
LI I C11toC3:10nF o DYW’®—R2:
A\ } 2 MM POTTING D—]
| p COMPOUND o | B3 iy
potTNG P2 P } <5 K & ° AWG22 (VIOLET)
COMPUND 5 i ny |
~ 0 ° SHIELD |
,fﬁ%,i CABLE |
GUIDE | ™~ (RED) }
o0
MARK l . | v
P1 P4 [ —,__ SHIELD CABLE
L WOt ————4 (RED)
P1 to P4: SIGNAL OUTPUT
COAXIAL CABLE (GRAY) POWER
SUPPLY
GND
TACCAO0162EE TACCA0215EC
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(5)E1198-26

for R6231-100, R6233-100

(6) E1198-27
for R6231-100, R6233-100

SOCKET
PMT _ PIN No.

| S —
S § DU— The housing is internally
connected to the GND.

SIGNAL GND

SIGNAL OUTPUT
RG-174/U (BLACK)

i .
| -
I
I
|
I
I
I ! R11 == C3
| DY8 h1 @—{
| ! R10 ——C2
| ovz o {
| i R9 =—=Ci
| DY6 ht- f(:>——T
} } R8 R1: 10 kQ
| DY5 hH-(6)—] R2, R3: 680 kQ
| } R7 R4 to R11: 330 kQ
! - C11t0C3: 10 nF
DY4 H-(5)—]
| | R6 C4:4.7 nF
|
I ova m-(0— s
) ! !
S | ov2 ﬁ{:h .y
o | |
3 } DY1 ﬁ{ —4 .
I
le 13—
S HOUSING | ¢ I -HV
2 \METAL) 1" T3] SHIELD CABLE
P (RED)
<

POWER SUPPLY
GND

TACCA0224E

SOCKET R13
PMT _ PIN No.

DY7 »—ri {
DYe bt @—T

DY5 »—h}t@a

oY4 515
[

o¥a o} @

38.0+0.5

I

DY2 %@

DY1 Hn‘t@~
|

6 @

450 + 10,

C

=

SIGNAL GND
SIGNAL OUTPUT

[ RG-174/U (BLACK)

__PMT_ \ W
i @ cs I***
i
i R
[ Ri2 —
i +HY
PLod R10=C3 || SHIELD GABLE (RED)
Dvs ﬁ@ POWER SUPPLY

GND

R1 to R2: 680 kQ
R3 to R11: 330 kQ
R12: 10 kQ
R13: 1 MQ
C1to C3:10nF
C4,C5:4.7nF

HOUSING | K ! R1
IE \M LT

A R The housing is internally
connected to the GND.

OTYPICAL SPECTRAL RESPONSE CHARACTERISTICS (R7600U-100/-200 Series)
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HAMAMATSU

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

www.hamamatsu.com

Main Products

Electron Tubes
Photomultiplier Tubes
Light Sources

Microfocus X-ray Sources
Image Intensifiers

X-ray Image Intensifiers
Microchannel Plates
Fiber Optic Plates

Opto-semiconductors

Si Photodiodes

Photo IC

PSD

InGaAs PIN Photodiodes

Compound Semiconductor Photosensors
Image sensors

Light Emitting Diodes

Application Products and Modules
Optical Communication Devices
High Energy Particle/X-ray Detectors

Imaging and Processing Systems
Video Cameras for Measurement
Image Processing Systems

Streak Cameras

Optical Measurement Systems
Imaging and Analysis Systems

| MAR.2008 |

Information in this catalog is
believed to be reliable. However,
no responsibility is assumed for
possible inaccuracies or omission.
Specifications are subject to
change without notice. No patent
rights are granted to any of the
circuits described herein.

© 2008 Hamamatsu Photonics K.K.

Sales Offices

ASIA:

HAMAMATSU PHOTONICS K.K.

325-6, Sunayama-cho,

Hamamatsu City, 430-8587, Japan

Telephone: (81)53-452-2141, Fax: (81)53-456-7889

USA.:

HAMAMATSU CORPORATION

Main Office

360 Foothill Road, P.O. BOX 6910,

Bridgewater, N.J. 08807-0910, U.S.A.

Telephone: (1)908-231-0960, Fax: (1)908-231-1218
E-mail: usa@hamamatsu.com

Western U.S.A. Office:

Suite 200, 2875 Moorpark Avenue

San Jose, CA 95128, U.S.A.

Telephone: (1)408-261-2022, Fax: (1)408-261-2522
E-mail: usa@hamamatsu.com

United Kingdom:

HAMAMATSU PHOTONICS UK LIMITED

Main Office

2 Howard Court, 10 Tewin Road, Welwyn Garden City,
Hertfordshire AL7 1BW, United Kingdom

Telephone: 44-(0)1707-294888, Fax: 44-(0)1707-325777
E-mail: info@hamamatsu.co.uk

South Africa Office:

PO Box 1112, Buccleuch 2066,
Johannesburg, Repubic of South Africa
Telephone/Fax: (27)11-802-5505

France, Portugal, Belgium, Switzerland, Spain:
HAMAMATSU PHOTONICS FRANCE S.A.R.L.
Main Office

19, Rue du Saule Trapu Parc du Moulin de Massy
91882 Massy CEDEX, France

Telephone: (33)1 69 53 71 00

Fax: (33)1 695371 10

E-mail: infos @ hamamatsu.fr

Swiss Office:

Dornacherplatz 7

4500 Solothurn, Switzerland
Telephone: (41)32/625 60 60,
Fax: (41)32/625 60 61

E-mail: swiss@hamamatsu.ch

Belgian Office:

Scientic Park, 7, Rue du Bosquet
B-1348 Louvain-La-Neuve, Belgium
Telephone: (32)10 45 63 34

Fax: (32)10 45 63 67

E-mail: epirson@hamamatsu.com

Spanish Office:

Centro de Empresas de Nuevas Tecnologies
Parque Tecnoldégico del Vallés

08290 CERDANYOLA, (Barcelona) Spain
Telephone: (34)93 582 44 30

Fax: (34)93 582 44 31

E-mail: spain@hamamatsu.com

Quality, technology, and service are part of every product.
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Germany, Denmark, The Netherlands, Poland:
HAMAMATSU PHOTONICS DEUTSCHLAND GmbH
Main Office

Arzbergerstr. 10,

D-82211 Herrsching am Ammersee, Germany
Telephone: (49)8152-375-0, Fax: (49)8152-2658
E-mail: info@hamamatsu.de

Danish Office:
Please contact Hamamatsu Photonics Deutschland GmbH.

The Netherlands Office:

PO Box 50.075, NL-1305 AB Almere Netherlands
Telephone: (31)36-5382-123, Fax: (31)36-5382-124
E-mail: info@hamamatsu.nl

Poland Office:

ul. sw. A. Boboli 8,

02-525 Warszawa, Poland

Telephone: (48)22-646-00-16, Fax: (48)22-646-00-18
E-mail: info@hamamatsu.de

North Europe and CIS:

HAMAMATSU PHOTONICS NORDEN AB

Main Office

Smidesvagen 12,

SE-171 41 Solna, Sweden

Telephone: (46)8-509-031-00, Fax: (46)8-509-031-01
E-mail: info@hamamatsu.se

Russian Office:

Riverside Towers

Kosmodamianskaya nab. 52/1, 14th floor
RU-113054 Moscow, Russia
Telephone/Fax: (7)495 411 51 54
E-mail: info@hamamatsu.ru

Italy:

HAMAMATSU PHOTONICS ITALIA S.R.L.

Main Office

Strada della Moia, 1/E

20020 Arese (Milano), Italy

Telephone: (39)02-93 58 1733, Fax: (39)02-93 58 1741
E-mail: info@hamamatsu.it

Rome Office:

Viale Cesare Pavese, 435, 00144 Roma, ltaly
Telephone: (39)06-50513454, Fax: (39)06-50513460
E-mail: inforoma@hamamatsu.it
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