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INTRODUCTION

In radiation measurements, scintillation counters which are combinations of scintillators and photomultiplier tubes are used as most
common and useful devices in detecting X-, alpha-, beta-, gamma-rays and other high energy charged particles. A scintillator
emits flashes of light in response to input radiations and a photomultiplier tube coupled to a scintillator detects these scintillation
lights in a precise way.

In high energy physics experiments, one of important apparatuses is a Cherenkov counter in which photomultiplier tubes detect
Cherenkov radiations emitted by high energy charged particles passing through a dielectric material.

To detect radiations accurately, photomultiplier tubes may be required to have high detecting efficiency (QE & energy resolution),
wide dynamic range (pulse linearity), good time resolution (T.T.S.), high stablility & reliability, and to be operatable in high magnet-
ic field environment or at high temperature condition. In addition, a ruggedized construction is required according to circumstanc-
es. On the other hand, several kinds of position sensitive photomultiplier tubes have been developed and are used in these
measurements.

This catalog provides a quick reference for Hamamatsu photomultiplier tubes, especially designed or selected for scintillation
counters and Cherenkov radiation detectors, and includes most of types currently available ranging in size from 3/8" through 20"
in diameter. It should be noted that this catalog is just a starting point in describing Hamamatsu product line since new types are
continuously under-development.

Please feel free to contact us with your specific requirements.
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Operating characteristics

This section describes the prime features of photomultiplier
tube construction and basic operating characteristics.

1. GENERAL

The photomultiplier tube (PMT) is a photosensitive device
consisting of an input window, a photocathode, focusing
electrodes, an electron multiplier (dynodes) and an anode in a
vacuum tube, as shown in Figure 1. When light enters the
photocathode, the photocathode emits photoelectrons into
vacuum by the external photoelectric effect. These photoelec-
trons are directed by the potential of focusing electrode
towards the electron multiplier where electrons are multiplied
by the process of secondary electron emission.

The multiplied electrons are collected to the anode to produce
output signal.

Figure 1: Cross-section of head-on type PMT
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2. PHOTOCATHODE

2.1 Spectral response

The photocathode of PMT converts energy of incident light into
photoelectrons by the external photoelectric effect. The conver-
sion efficiency, that is photocathode sensitivity, varies with the
wavelength of incident light. This relationship between the
photocathode sensitivity and the wavelength is called the
spectral response characteristics.

Typical spectral response curves of the variation of bialkali
photocathodes are shown on the inside of the back cover.

The spectral response range is determined by the photocath-
ode material on the long wavelength edge, and by the window
material on the short wavelength edge.

In this catalog, the long wavelength cut-off of spectral response
range is defined as the wavelength at which the cathode
radiant sensitivity drops to 1 % of the maximum sensitivity.

2.2 Quantum efficiency and radiant sensitivity

Spectral response is usually expressed in term of quantum
efficiency and radiant sensitivity as shown on the inside the
back cover.

Quantum efficiency (QE) is defined as the ratio of the number
of photoelectrons emitted from the photocathode to the number
of incident photons.

It's customarily stated as a percentage.

The equation of QE is as follows:

Number of photoelectrons

QE =
Number of photons

x100 (%)

Radiant sensitivity (S) is the photoelectric current from the
photocathode divided by the incident radiant power at a given
wavelength, expressed in A/W (ampere per watt).

The equation of S is as follows:

__Photoelectric current
"~ Radiant power of light

(A/W)

Quantum efficiency and radiant sensitivity have the following
relationship at a given wavelength.

QE = Sxkﬂ «100 (%)

where A is the wavelength in nm (nanometer).

2.3 Window materials
The window materials commonly used in PMT are as follows:

(1) Borosilicate glass

This is the most frequently used material. It transmits light from
the infrared to approximately down to 300 nm.

For some scintillation applications where radioactivity of K40
contained in the glass affects the measurement, "K-free" glass
is recommended.

As "K-free" glass contains very little amount of Potassium, the
background counts originated by 4°K is minimized.

(2) UV-transmitting glass

This glass transmits ultraviolet light well as the name implies,
and it is widely used. The UV cut-off wavelength is approxi-
mately 185 nm.

(3) Silica glass

This material transmits ultraviolet light down to 160 nm. Silica
is not suitable for the stem material of tubes because it has a
different thermal expansion coefficient from kovar metal which
is used for the tube leads. Thus, borosilicate glass is used for
the stem. In order to seal these two materials having different
thermal expansion ratios, a technique called graded seal is
used. This is a technique to seal several glass materials having
gradually different thermal expansion ratios. Another feature of
silica is superiority in radiation hardness.

2.4 Photocathode materials

The photocathode is a photoemissive surface with very low
work and high energy physics applications:

(1) Bialkali

This has a spectral response which fits the emission spectra of
most scintillators. Thus, it is frequently used for scintillator
applications.

(2) High temperature bialkali

This is particularly useful at higher operating temperatures up
to 175 °C. lts major application is oil well logging. Also it can be
operated with very low dark current at the room temperature.



As stated above, the spectral response range is determined by
the materials of the photocathode and the window as shown in
Figure 34.

It is important to select appropriate materials which will suit the
application.

2.5 Luminous and blue sensitivity

Since the measurement of spectral response characteristics of
a PMT requires a sophisticated system and time, it isn't practi-
cal to provide spectral response data on each tube. Instead,
cathode and anode luminous sensitivity data are usually
attached.

The cathode luminous sensitivity is the photoelectric current
from the photocathode per incident light flux (105 to 102
lumen) from a tungsten filament lamp operated at a distribution
temperature of 2856 K.

The cathode luminous sensitivity is expressed in the unit of
pA/Im (micro amperes per lumen).

Note that the lumen is a unit used for luminous flux in the visible
region, therefore these values may be meaningless for tubes
which are sensitive out of the visible region (refer to Figure 2).
The cathode blue sensitivity is the photoelectric current from
the photocathode per incident light flux of a tungsten filament
lamp at 2856 K passing through a blue filter. This filter is a
band-pass filter and its peak wavelength of transmittance is
400 nm.

Since the light flux, once transmitted through the blue filter, can
not be expressed in lumen, the blue sensitivity is usually repre-
sented by the blue sensitivity index.

The blue sensitivity is a very important parameter in the scintil-
lation counting since most of the scintillators produce emission
spectrum in the blue region, and it may dominant factor of
energy resolution.

These parameters of cathode luminous and blue sensitivities are
particularly useful when comparing tubes having the same or
similar spectral response ranges. Hamamatsu final test sheets
accompanied with tubes usually indicate these parameters.

Figure 2: Typical human eye response and spectral
distribution of 2856 K tungsten lamp
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3. ELECTRON MULTIPLIER (DYNODES)

The superior sensitivity (high gain and high S/N ratio) of PMT is
due to a low noise electron multiplier which amplifies electrons
in a vaccum with cascade secondary emission process. The
electron multiplier consists of several to up to 19 stages of
electrodes which are called dynodes.

3.1 Dynode types

There are several principal types of dynode structures.
Features of each type are as follows:

(1) Linear focused type

Fast time response, high pulse linearity

(2) Box and grid type

Good collection efficiency, good uniformity

(3) Box and linear focused type

Good collection efficiency, good uniformity, low profile

(4) Circular and linear-focused type
Fast time response, compactness

(5) Venetian blind type
Good uniformity, large output current

(6) Metal channel type

Compact dynode construction, fast time response, position
detection possible.

4. ANODE

The PMT anode output is the product of photoelectric current
from the photocathode and gain. Photoelectric current is
proportional to the intensity of incident light. Gain is determined
by the applied voltage on a specified voltage divider.

4.1 Luminous sensitivity

The anode luminous sensitivity is the anode output current per
incident light flux (10-1° to 10-5 lumen) from a tungsten filament
lamp operated at a distribution temperature of 2856 K. This is
expressed in the unit of A/Im (amperes per lumen) at a speci-
fied anode-to-cathode voltage with a specified voltage divider.



4.2 Gain (Current amplification)

Photoelectrons emitted from a photocathode are accelerated
by an electric field so as to strike the first dynode and produce
secondary electron emissions. These secondary electrons then
impinge upon the next dynode to produce additional secondary
electron emissions. Repeating this process over successive
dynode stages (cascade process), a high gain is achieved.
Therefore a very small photoelectric current from the photoca-
thode can be observed as a large output current from the
anode of the PMT.
Gain is simply the ratio of the anode output current to the
photoelectric current from the photocathode. Ideally, the gain of
the PMT is defined as &n, where n is the number of dynode
stage and d is an average secondary emission ratio.
While the secondary electron emission ratio § is given by
d=A-E>
where A is constant, E is an interstage voltage, and o is a
coefficient determined by the dynode material and geometric
structure. It usually has a value of 0.7 to 0.8.
When a voltage V is applied between the cathode and the
anode of the PMT having n dynode stages, gain G becomes

G=5n=(A'E°‘)n={A. (n\‘:‘I )a}n

An
T VKV

(K: constant)

Figure 3: Example of gain vs. supply voltage
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Figure 3 shows gain characteristics.

Since generally PMTs have 8 to 12 dynode stages, the anode
output varies directly with the 6th to 10th power of the change
in applied voltage. The output signal of the PMT is extremely
susceptible to fluctuations in the power supply voltage, thus the
power supply should be very stable and exhibit minimum
ripple, drift and temperature coefficient. Regulated high voltage
power supplies designed with this consideration are available
from Hamamatsu.

5. ANODE DARK CURRENT

A small amount of output current flows in a PMT even when it
is operated in complete darkness. This current is called the
anode dark current. The dark current and the noise resulted
from are critical factors to determine the lower limit of light
detection.

The causes of dark current may be categorized as follows:

(1) Thermionic emission of electrons

Since the materials of the photocathode and dynodes have
very low work functions, they emit thermionic electrons even at
the room temperature. Most of the dark current originates from
the thermionic emissions especially from the photocathode,
and it is multiplied by the dynodes.

(2) lonization of residual gases

Residual gases inside the PMT can be ionized by the flow of
photoelectrons. When these ions strike the photocathode or
earlier stages of dynodes, secondary electrons may be
emitted, thus resulting in relatively large output noise pulses.
These noise pulses are usually observed as afterpulses follow-
ing the primary signal pulses and may be a problem in detect-
ing short light pulses. Present PMT's are designed to minimize
afterpulses.

(3) Glass scintillation

In case electrons deviating from their normal trajectories strike
the glass envelope, scintillations may occur and dark pulses
may result. To eliminate these pulses, PMT's may be operated
with the anode at high voltage and the cathode at the ground
potential. Otherwise it is useful to coat the glass bulb with a
conductive paint connected to the cathode (called HA
treatment: see page 13).

(4) Ohmic leakage

Ohmic leakage resulting from insufficient insulation of the glass
stem base and socket may be another source of dark current.
This is predominant when a PMT is operated at a low voltage
or low temperature.

Contamination by dirt and humidity on the surface of the tube
may cause ohmic leakage, and therefore should be avoided.

(5) Field emission

When a PMT is operated at a voltage near the maximum rating
value, some electrons may be emitted from electrodes by
strong electric fields causing dark pulses. It is therefore recom-
mended that the tube be operated at 100 volts to 300 volts
lower than the maximum rating.

The anode dark current decreases along time after a PMT is
placed in darkness. In this catalog, anode dark currents are
specified as the state after 30 minutes storage in darkness.



6. TIME RESPONSE

In applications where forms of the incident light are pulses, the
anode output signal should reproduce a waveform faithful to
the incident pulse waveform.

This reproducibility depends on the anode pulse time
response.

(1) Rise time (refer to Figure 4)

The time for the anode output pulse to rise from 10 % to 90 %
of the peak amplitude when the whole photocathode is illumi-
nated by a delta-function light pulse.

(2) Electron transit time (refer to Figure 4)

The time interval between the arrival of a delta-function light
pulse at the photocathode and the instant when the anode
output pulse reaches its peak amplitude.

(3) T.T.S. (Transit Time Spread) (refer to Figure 5)

This is also called the transit time jitter. This is the fluctuation in
transit time between individual pulses, and is defined as the
FWHM of the frequency distribution of electron transit times.
T.T.S. depends on the number of incident photons. The values
in this catalog are measured in the single photoelectron state.

Figure 4: Definition of rise time and transit time
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Figure 5: Definition of T.T.S.
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(4) C.R.T. (Coincident Resolving Time)

This is one of the important parameters in high energy physics
applications and is defined as the FWHM of a coincident timing
spectrum of a pair PMT's facing each other when they detect
coincident gamma-ray emission due to positron annihilation of
a radiation source (22Na). The scintillators used are CsF, BGO
or BaFz crystals. These PMT's can be selected for special
requirements.
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These parameters are affected by the dynode structure and
applied voltage. In general, PMTs of the linear focused struc-
ture exhibit better time response than that of the box-and-grid
or venetian blind structure.

Figure 6 shows typical time response characteristics vs. applied
voltage for types R2059 (51 mm dia. head-on, 12-stage,

linear-focused type).

Figure 6: Time response characteristics vs. supply

voltage
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7. PULSE LINEARITY

The definition of the pulse linearity is proportionality between
the input light amount and the output current in the pulse
operation mode. When intense light pulses are to be
measured, it's necessary to know the pulse linearity range of
the PMT.

In this catalog, typical values of pulse linearity are specified at
two points (£2 % and 5 % deviations from linear proportionali-
ty), as shown in Figure 7.

The two-pulse technique is employed in this measurement.
LED's are used for a pulsed light source. Its pulse width is
50 ns and the repetition rate is 1 kHz.

The deviation from the proportionality is called non-linearity in
this catalog. The cause of non-linearity is mainly a space
charge effect in the later stages of an electron multiplier. This
space charge effect depends on the pulse height of the PMT
output current and the strength of electric fields between
electrodes.



Figure 7: Example of pulse linearity characteristic
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The special voltage distribution ratios are designed to achieve
strong electric fields in the later stages of the electron multiplier.
Some types are specified with these special voltage dividers.

8. UNIFORMITY

Although the focusing electrodes of a PMT are designed so
that electrons emitted from the photocathode or dynodes are
collected efficiently by the first or following dynodes, some
electrons may deviate from their desired trajectories and
collection efficiency is degraded. The collection efficiency
varies with the position on the photocathode from which the
photoelectrons are emitted, and influences the spatial uniformi-
ty of a photomultiplier tube. The spatial uniformity is also deter-
mined by the photocathode surface uniformity itself.

PMTs especially designed for gamma camera applications
have excellent spatial uniformity. Example of spatial uniformity
is shown in Figure 8.

Figure 8: Example of spatial uniformity
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9. STABILITY

In scintillation counting, there are two relevant stability charac-
teristics for the PMT in pulse height mode operation, the long
term and the short term. In each case a '37Cs source (662 keV),
and an Nal(Tl) scintillator, and a multichannel pulse height
analyzer are used. PMT's are warmed up for about one hour in
the dark with voltage applied.

9.1 Long term stability (Mean gain deviation)

This is defined as follows when the PMT is operated for 16
hours at a constant count rate of 1000 s*:

n
z  |P-Pil
i=1 100
Dg = . T (%)

where P is the mean pulse height averaged over n readings, Pi
is the pulse height at the i-th reading, and n is the total number
of readings.

9.2 Short term stability

This is the gain shift against count rate change. The tube is
initially operated at about 10000 s'. The photo-peak count rate
is then decreased to approximately 1000 s by increasing the
distance between the 3’Cs source and the scintillator coupled
to the PMT.

9.3 Drift and life characteristics

While operating a photomultiplier tube continuously over a long
period, anode output current of the photomultiplier tube may
vary slightly with time, although operating conditions have not
changed. This change is reffered to as drift or in the case where
the operating time is 1000 hours to 10000 hours it is called life
characteristics. Figure 9 shows typical life characteristics.

Drift is primarily caused by damage to the last dynode by
heavy electron bombardment. Therefore the use of lower
anode current is desirable. When stability is of prime impor-
tance, the use of average anode current of 1 pA or less is
recommended.

Figure 9: Examples of life characteristics
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10. ENVIRONMENT

10.1 Temperature characteristics

The sensitivity of the PMT varies with the temperature. Figure
10 shows typical temperature coefficients of anode sensitivity
around the room temperature for bialkali and high temp. bialkali
photocathode types. In the ultraviolet to visible region, the
temperature coefficient of sensitivity has a negative value,
while it has a positive value near the longer wavelength cut-off.
Since the temperature coefficient change is large near the
longer wavelength cut-off, temperature control may be required
in some applications.

Figure 10: Typical temperature coefficients of anode
sensitivity
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10.2 Magnetic field

Most PMTs are affected by the presence of magnetic fields.
Magnetic fields may deflect electrons from their normal trajec-
tories and cause a loss of gain. The extent of the loss of gain
depends on the type of the PMT and its orientation in the
magnetic field. Figure 11 shows typical effects of magnetic
fields on some types of PMTs. In general, a PMT having a long
path from the photocathode to the first dynode are very sensi-
tive to magnetic fields. Therefore head-on types, especially of
large diameter, tend to be more adversely influenced by
magnetic fields.

When a PMT has to be operated in magnetic fields, it may be
necessary to shield the PMT with a magnetic shield case.
(Hamamatsu provides a variety of magnetic shield cases.)

For example, the shield case, of which inner diameter is 60 mm
and the thickness is 0.8 mm, can be used in a magnetic field of
around 5 mT without satulation. If a magnetic field strength is
more than 10 mT, the double shielding method is necessary for
a conventional PMT, otherwise proximity mesh types should be
used. The magnetic shielding factor is used to express the
effect of a magnetic shield case. This is the ratio of the strength
of the magnetic field outside the shield case or Hout, to that
inside the shield case or Hin.

The magnetic shielding factor is determined by the permeability
M, the thickness t(mm) and inner diameter r(mm) of the shield
case as follows.

Hout 3ut

Hin — 4r

It should be noted that the magnetic shielding effect decreases
towards the edge of the shield case as shown in Figure 12. It is
suggested to cover a PMT with a shield case longer than the
PMT length by at least half the PMT diameter.

Figure 11: Typical effects by magnetic fields
perpendicular to tube axis
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Figure 12: Edge effect of magnetic shield case
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The proximity mesh made of non-magnetic material has been
introduced as alternate dynodes in PMT's. These types (see
page 24) exhibit much higher immunity to external magnetic
fields than the conventional PMT's. Also triode and three types
(see page 24) are useful for applications at high light intensi-
ties.



11. VOLTAGE DIVIDER CIRCUITS

To operate a photomultiplier tube, a high voltage of 500 volts to
2000 volts is usually supplied between the photocathode (K)
and the anode (P), with a proper voltage gradient set up along
the photoelectron focusing electrode (F) or grid (G), secondary
electron multiplier electrodes or dynodes (Dy) and, depending
on photomultiplier tube type, an accelerating electrode (Acc).
Figure 13 shows a schematic representation of photomultiplier
tube operation using independent multiple power supplies, but
this is not a practical method. Instead, a voltage divider circuit
is commonly used to divide, by means of resistors, a high
voltage supplied from a single power supply.

Figure 13: Schematic representation of photomultiplier
tube operation
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Figure 14 shows a typical voltage divider circuit using resistors,
with the anode side grounded. The capacitor C1+ connected in
parallel to the resistor Rs in the circuit is called a decoupling
capacitor and improves the output linearity when the photomul-
tiplier tube is used in pulse operation, and not necessarily used
in providing DC output. In some applications, transistors or
Zener diodes may be used in place of these resistors.

Figure 14: Anode grounded voltage divider circuit
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11.1 Anode grounding and photocathode grounding

In order to eliminate the potential difference between the
photomultiplier tube anode and external circuits such as an
ammeter, and to facilitate the connection, the generally used
technique for voltage divider circuits is to ground the anode
and supply a high negative voltage (-HV) to the photocathode,
as shown in Figure 14. This scheme provides the signal output
in both DC and pulse operations, and is therefore used in a
wide range of applications.

In photon counting and scintillation counting applications,
however, the photomultiplier tube is often operated with the
photocathode grounded and a high positive voltage (+HV)
supplied to the anode mainly for purposes of noise reduction.
This photocathode grounding scheme is shown in Figure 15,
along with the coupling capacitor Cc for isolating the high
voltage from the output circuit. Accordingly, this setup cannot
provide a DC signal output and is only used in pulse output
applications. The resistor Rp is used to give a proper potential
to the anode. The resistor RL is placed as a load resistor, but
the actual load resistance will be the combination of Rp and RL.

Figure 15: Photocathode grounded voltage divider circuit
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11.2 Standard voltage divider circuits

Basically, the voltage divider circuits of socket assemblies
listed in this catalog are designed for standard voltage distribu-
tion ratios which are suited for constant light measurement.
Socket assemblies for side-on photomultiplier tubes in particu-
lar mostly use a voltage divider circuit with equal interstage
voltages allowing high gain as shown in Figure 16.

Figure 16: Equally divided voltage divider circuit
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11.3 Tapered voltage divider circuits

In most pulsed light measurement applications, it is often
necessary to enhance the voltage gradient at the first and/or
last few stages of the voltage divider circuit, by using larger
resistances as shown in Figure 17. This is called a tapered
voltage divider circuit and is effective in improving various
characteristics. However it should be noted that the overall
gain decreases as the voltage gradient becomes greater. In
addition, care is required regarding the interstage voltage
tolerance of the photomultiplier tube as higher voltage is
supplied. The tapered voltage circuit types and their suitable
applications are listed below.

Tapered circuit at the first few stages

(resistance: large <First dynode> — small <Latter dynode>)
Photon counting (improvement in pulse height distribution)
Low-light-level detection (S/N ratio enhancement)
High-speed pulsed light detection (improvement in timing properties)
Other applications requiring better magnetic characteristics and uniformity

Tapered circuit at the last few stages

(resistance: small <First dynode> — large <Latter dynode>)
High pulsed light detection (improvement in output linearity)
High-speed pulsed light detection (improvement in timing properties)
Other applications requiring high output across the load resistor

Figure 17: Tapered voltage divider circuit
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11.4 Voltage divider circuit and photomultiplier tube
output linearity

In both DC and pulse operations, when the light incident on the
photocathode increases to a certain level, the relationship
between the incident light level and the output current begins to
deviate from the ideal linearity. As can be seen from Figure 18,
region A maintains good linearity, and region B is the so-called
overlinearity range in which the output increase is larger than
the ideal level. In region C, the output goes into saturation and
becomes smaller than the ideal level. When accurate measure-
ment with good linearity is essential, the maximum output
current must be within region A. In contrast, the lower limit of
the output current is determined by the dark current and noise
of the photomultiplier tube as well as the leakage current and
noise of the external circuit.

Figure 18: Output linearity of photomultiplier tube
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11.5 Output linearity in DC mode

Figure 19 is a simplified representation showing photomultiplier
tube operation in the DC output mode, with three stages of
dynodes and four dividing resistors R1 through R4 having the
same resistance value.

Figure 19: Basic operation of photomultiplier tube
and voltage divider circuit
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[When light is not incident on the tube]

In dark state operation where a high voltage is supplied to a
photomultiplier tube without incident light, the current compo-
nents flowing through the voltage divider circuit will be similar
to those shown in Figure 20 (if we ignore the photomultiplier
tube dark current). The relation of current and voltage through
each component is given below

Interelectrode current of photomultiplier tube
l1=l2=l3=l4 (= 0 A)

Electrode current of photomultiplier tube
Ik=Ipy1=Ipy2=Ipys=Ir (= 0 A)

Voltage divider circuit current .
Ir1=Ir2=Ir3=IR4=ID= (HV/ 3 Rn)

Voltage divider circuit voltagen=1
Vi=V2=V3=Vas=Ip * Rn (= HV/4)

Figure 20: Operation without Light Input
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[When light is incident on the tube]

When light is allowed to strike the photomultiplier tube under
the conditions in Figure 20, the resulting currents can be
considered to flow through the photomultiplier tube and the
voltage divider circuit as schematically illustrated in Figure 21.
Here, all symbols used to represent the current and voltage are
expressed with a prime ('), to distinguish them from those in
dark state operation.

The voltage divider circuit current Ip' is the sum of the voltage
divider circuit current o in dark state operation and the current
flowing through the photomultiplier tube Alp (equal to average
interelectrode current). The current flowing through each
dividing resistor Rn becomes as follows:

Irn' = ID' - In'
Where In' is the interelectrode current which has the following
relation:

It'<2'< 13" < I4'
Thus, the interstage voltage Vn' (=Irn' * Rn) becomes smaller at
the latter stages, as follows:

Vi'>Va2'> Vs' > V4!

Figure 21: Operation with light input

Ip* =Ip + AlD
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Figure 22 shows changes in the interstage voltages as the
incident light level varies. The interstage voltage V4' with light
input drops significantly compared to V4 in dark state opera-
tion. This voltage loss is redistributed to the other stages,
resulting an increases in V1', V2' and V3' which are higher than
those in dark state operation. The interstage voltage V4'is only
required to collect the secondary electrons emitted from the
last dynode to the anode, so it has little effect on the anode
current even if dropped to 20 or 30 volts. In contrast, the
increases in V1, V2' and Vs' directly raise the secondary
emission ratios (61, 62 and 83) at the dynodes Dy1, Dy2 and
Dy3, and thus boost the overall gain m (= &1 ¢ 82 « 83 ). This is
the cause of overlinearity in region B in Figure 10. As the
incident light level further increases so that V4' approaches 0
volts, output saturation occurs in region C.

Figure 22: Changes in interstage voltages at different
incident light levels
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11.6 Linearity improvement in DC output mode

To improve the linearity in DC output mode, it is important to
minimize the changes in the interstage voltage when photocur-
rent flows through the photomultiplier tube. There are several
specific methods for improving the linearity, as discussed below.

(DIncreasing the voltage divider current

Figure 23 shows the relationship between the output linearity
of a 28 mm (1-1/8") diameter side-on photomultiplier tube and
the ratio of anode current to voltage divider current. For exam-
ple, to obtain an output linearity of 1 %, it can be seen from the
figure that the anode current should be set approximately 1.4
% of the divider circuit current. However, this is a calculated
plot, so actual data may differ from tube to tube even for the
same type of photomultiplier tube, depending on the supply
voltage and individual dynode gains. To ensure high photomet-
ric accuracy, it is recommended that the voltage divider current
be maintained at least twice the value obtained from this figure.

The maximum linear output in DC mode listed for the D-type
socket assemblies in this catalog indicates the anode current
equal to 1/20 of the voltage divider current. The output linearity
at this point can be maintained within 3 % to 5 %.

Figure 23: Output linearity vs. anode current to
voltage divider current ratio
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As stated above, good output linearity can be obtained simply
by increasing the voltage divider current. However, this is
accompanied by heat emanating from the voltage divider. If
this heat is conducted to the photomultiplier tube, it may cause
problems such as an increase in the dark current, and variation
in the output.

(2Using the active voltage divider circuit

Use of a voltage divider circuit having transistors in place of the
dividing resistors in last few stages (for example, Hamamatsu
E6270 series using FETs) is effective in improving the output
linearity. This type of voltage divider circuit ensures good
linearity up to an output current equal to 60 % to 70 % of the
voltage divider current, since the interstage voltage is not
affected by the interelectrode current inside the photomultiplier
tube. A typical active voltage divider circuit is shown in Figure
24,

Figure 24: Active voltage divider circuit

K Dy1 Dy2 Dy3 Dy4 Dy5 P

RL

TWO
TRANSISTORS L

TACCCO063EA

(3Using zener diodes

The output linearity can be improved by using Zener diodes in
place of the dividing resistors in the last few stages, because
the Zener diodes serve to maintain the interstage voltages at a
constant level. However, if the supply voltage is greatly varied,
the voltage distribution may be imbalanced compared to other
interstage voltages, thus limiting the adjustable range of the
voltage with this technique. In addition, if the supply voltage is
reduced or if the current flowing through the Zener diodes
becomes insufficient due to an increase in the anode current,
noise may be generated from the Zener diodes. Precautions
should be taken when using this type of voltage divider circuit.
Figure 25 shows a typical voltage divider circuit using Zener
diodes.

Figure 25: Voltage divider circuit using zener diodes
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(®Using Cockcroft-Walton circuit

When a Cockcroft-Walton circuit as shown in Figure 26 is used
to operate a 28 mm (1-1/8") diameter side-on photomultiplier
tube with a supply voltage of 1000 volts, good DC linearity can
be obtained up to 200 uA and even higher. Since a high
voltage is generated by supplying a low voltage to the oscillator
circuit, there is no need for using a high voltage power supply.
This Cockcroft-Walton circuit achieves superior DC output
linearity as well as low current consumption.

Figure 26: Cockcroft-Walton circuit
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(5Using multiple high voltage power supplies

As shown in Figure 27, this technique uses multiple power
supplies to directly supply voltages to the last few stages near
the anode. This is sometimes called the booster method, and
is used for high pulse and high count rate applications in high
energy physics experiments.

TACCCO065EA

Figure 27: Voltage divider circuit using multiple power
supplies (Booster method)
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11.7 Output linearity in pulsed mode

In applications such as scintillation counting where the incident
light is in the form of pulses, individual pulses may range from
a few to over 100 milliamperes even though the average anode
current is small at low count rates. In this pulsed output mode,
the peak current in extreme cases may reach a level hundreds
of times higher than the voltage divider current. If this happens,
it is not possible to supply interelectrode currents from the
voltage divider circuit to the last few stages of the photomultipli-
er tube, thus leading to degradation in the output linearity.

11.8 Improving linearity in pulsed output mode

(DUsing decoupling capacitors

Using multiple power supplies mentioned above is not popular
in view of the cost. The most commonly used technique is to
supply the interelectrode current by using decoupling capaci-
tors as shown in Figure 28. There are two methods for
connecting these decoupling capacitors: the serial method and
the parallel method. As Figures 28 and 29 show, the serial
method is more widely used since it requires lower tolerance
voltages of the capacitors. The capacitance value C (farads) of
the decoupling capacitor between the last dynode and the
anode should be at least 100 times the output charge as
follows:

C>100-QV

where Q is the charge of one output pulse (coulombs) and V is
the voltage (volts) across the last dynode and the anode.

Since this method directly supplies the pulse current with
electrical charges from the capacitors, if the count rate is
increased and the resulting duty factor becomes larger, the
electrical charge will be insufficient. Therefore, in order to
maintain good linearity, the capacitance value obtained from
the above equation must be increased according to the duty
factor, so that the voltage divider current is kept at least 50
times larger than the average anode current just as with the
DC output mode.

The active voltage divider circuit and the booster method using
multiple power supplies discussed previously, provide superior
pulse output linearity even at a higher duty factor.

Figure 28: Equally divided voltage divider circuit and
decoupling capacitors
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(@Using tapered voltage divider circuit with decoupling
capacitors

Use of the above voltage divider circuit having decoupling
capacitors is effective in improving pulse linearity. However,
when the pulse current increases further, the electron density
also increases, particularly in last stages. This may cause a
space charge effect which prevents interelectrode current from
flowing adequately and leading to output saturation. A
commonly used technique for extracting a higher pulse current
is the tapered voltage divider circuit in which the voltage
distribution ratios in the latter stages are enhanced as shown in
Figure 29. Care should be taken in this case regarding loss of
the gain and the breakdown voltages between electrodes.
Since use of a tapered voltage divider circuit allows an
increase in the voltage between the last dynode and the
anode, it is possible to raise the voltage across the load
resistor when it is connected to the anode. It should be noted
however, that if the output voltage becomes excessively high,
the voltage between the last dynode and the anode may drop,
causing a degradation in output linearity.

Figure 29: Tapered voltage divider circuit using
decoupling capacitors
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12. EXTERNAL POTENTIAL

If the input window or glass envelope near the photocathode is
grounded, slight conductivity of glass material causes a current
flow between the photocathode, which has a high negative
potential, and ground.

This may cause electrolysis of photocathode, leading to signifi-
cant deterioration.

Also this may cause noise resulted from the light flashes at the
above input window or glass envelope.

For those reasons, when designing a PMT housing with an
electrostatic or magnetic shield case, extreme care should be
required.

When the anode ground scheme is used, bringing a grounded
metallic holder or magnetic shield case near the glass enve-
lope of PMT can cause electrons to strike the inner glass wall,
resulting in the noise.

This problem can be solved by applying a black conductive
paint around the glass envelope and connecting it to the
cathode potential. Then PMT is wrapped with an insulating
black cover, as shown in Figure 30. This method is called HA
treatment.

Figure 30: HA treatment
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13. SCINTILLATION COUNTING

13.1 General

Scintillation counting is one of the most common and effective
methods in detecting radiation particles. It uses a PMT coupled
to a scintillator which produces light by incidence of radiation
particles.

In radiation particle measurement, there are two parameters
that should be measured. One is the energy of individual
particle and the other is the amount of particles. When radia-
tion particles enter the scintillator, they produce light flashes in
response to each particle. The amount of flash is proportional
to the energy of the incident particle and individual light flashes
are detected by the PMT. Consequently, the output pulses
obtained from the PMT contain information on both the energy
and number of pulses, as shown in Figure 31.

Figure 31: Incident particles and PMT output
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Figure 32: Typical pulse height distribution (Energy spectral)
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By analyzing these output pulses using a multichannel analyz-
er (MCA), pulse height distribution (PHD), or energy spectra, as
shown in Figure 32, are obtained. From the PHD, the number
of incident particles at various energy levels can be measured.

13.2 Energy resolution

For the energy spectrum measurement, it is very important to
have a distinct peak at each energy level. This characteristic is
evaluated as the pulse height resolution or the energy resolution
and is most significant in the radiation particle identification.
Figure 33 shows the definition of the energy resolution using
Nal(Tl) scintillator and '3’Cs y-ray source. It is customarily
stated as a percentage.

Figure 33: Definition of pulse height resolution
b

NUMBER OF PULSES

.
n|T

PULSE HEIGHT

Energy Resolution (FWHM)=%>< 100 %

TPMOBOO08B8BEA
The following factors determin the energy resolution.

(1) Energy conversion efficiency of the scintillator

(2) Intrinsic energy resolution of the scintillator

(3) Quantum efficiency of the photocathode

(4) Collection efficiency of photoelectrons at the first dynode
(5) Secondary emission yield of dynodes (especially first

dynode)
The equation of the pulse height resolution is described as
follows:
R(E)?2 = Rs(E)? + Rr(E)?

where R(E) : energy resolution
Rs(E) : energy resolution of a scintillator
Rr(E) : energy resolution of a PMT

Rr(E)? is described as follows:

5.56

2 _
Re(E)? = — 1

xS
-1

where N : mean number of incident photon
1 : quantum efficiency
o : collection efficiency
4 : mean secondary emission yield of each dynode

To obtain a good energy resolution, it is important to use a
good scintillator having a high efficiency and a good intrinsic
energy resolution. It is also important to reduce a light loss
between a PMT and a scintillator. For this purpose, it is useful
to couple them with silicon oil having a refractive index close to
that of the faceplate window of the PMT or scintillator material
or its protective window.



13.3 Emission spectrum of scintillator

The quantum efficiency of the PMT is one of the main factors
to determine its energy resolution. It is necessary to choose a
PMT whose spectral response matches the scintillator emission.
Figure 34 shows PMT typical spectral response vs. emission
spectra of scintillators. For Nal(Tl), which is the most popular
scintillator, bialkali photocathode PMTs are widely used.

Figure 34: Typical spectral response and emission
spectra of scintillators
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13.4 Features of scintillators

Figure 35 shows typical temperature responses of various
scintillators. These characteristics should be considered in the
actual operation.

Table 1 shows a summary of scintillator characteristics.

These data are reported by scintillator manufactures.

Figure 35: Typical temperature response of various
scintillators

TPMOBO0033EA

100 7
I
®\ © 5 100 Nal (Tl
P e— =
&j@ o 2
e |
f’? K =
= » _*_ /I / § S
53 7 he—=l N\ | @ z
> 10 .l\ H @ vy LR} - =5 60 [~ BGO
O = Il’- \“ \\\\\\ Y w
= & — 2T \\ >
w I ®,Z M \\\ =
o [ AR S w0l Pure Csl
. | \ \ m
L LSOcsi () \ -
= / Nal (T))_| AJ\BG‘ \ \\ \
| A s 1 Py I I I L L
= LaBrs | / \ \ \\ 2 200 60 20 0 +20 +60  +100  +140
= 1 LA AU\ 100
< BaFo — ANV N/ TN 80 >
) TRV |17 A0 W W W 1 | E SCINTILLATOR TEMPERATURE (°C)
Ie] B A 7 A W W ¥ W P &
/ \WARTANA VI \F\ | >
JAYA ' VAR (W W\ W |
A/ // VAW =
] A WANA N
] I, ve v TN >
! LI T R § \ =
1 5| & Bt .l <
0.1 e Y1 : 10 S5
0 100 200 300 400 500 600 700 %
WAVELENGTH (nm)
®: Bialkali Photocathode (Borosilicate Glass)
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(D: Bialkali Photocathode
(©): High Temp. Bialkali Photocathode
(®: Super Bialkali
©: Ultra Bialkali
H): Extended Green Bialkali
Table 1: Summary of scintillator characteristics
Nal(Tl) BGO CsI(TI) Pure Csl BaF2 GSO: Ce Plastic  LaBr3:Ce LSO:Ce YAP:Ce
Density (g/cm?) 3.67 7.13 4.51 4.51 4.88 6.71 1.03 5.29 7.35 5.55
Lrad (cm) 2.59 1.12 1.85 1.85 2.10 1.38 40 2.1 0.88 2.70
Refractive index 1.85 2.15 1.80 1.80 1.58 1.85 1.58 1.9 1.82 1.97
Hygroscopic Yes No Slightly Slightly Slightly No No Yes No No
Luminescence (nm) 410 480 530 310 220/ 325 430 400 380 420 380
Decay time (ns) 230 300 1000 10 0.9/630 30 2.0 16 40 30
Relative light output 100 15 4510 50 <10 20 20 25 165 70 40
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14. METAL PACKAGE PHOTOMULTIPLIER TUBE

In general including, the development of more compact and
portable equipment has continuously progressed. This has led
to a strong demand for miniaturization of highly sensitive
photodetectors like PMTs. However, it is difficult to miniaturize
conventional PMTs with glass envelopes and sophisticated
electrode structures.

Accordingly, PMTs have been mainly used in high-precision
photometric systems, while semiconductor sensors have been
used in general purpose, compact and portable equipments/
applications. To meet the increasing needs for small photode-
tectors with high sensitivity, Hamamatsu has developed
subminiature PMTs (R9880 series) using a metal package in
place of the traditional glass envelope. These tubes have a
size as small as semiconductor sensors, without sacrificing
high sensitivity, and have the high speed response offered by
conventional PMTs. The remarkable features of R9880 series
are: smallest size, fast time response, ability of low light level
detection and good immunity to magnetic fields.

R9880 series are a subminiature PMT that incorporates an ten
stages electron multiplier constructed with stacked thin
electrodes (metal channel dynode) into a TO-8 type metal can
package of 15 mm in diameter and 10 mm in height. The
development of this metal package and its unique thin
electrodes have made the fabrication of this subminiature PMT
possible. The electrode structure of the electron multiplier was
designed by means of advanced computer simulation and
electron trajectory analysis.

Furthermore, our long experience with micromachining technol-
ogy has achieved a closed proximity assembly of these thin
electrodes. Figure 36 shows a cross section of the metal chan-
nel dynode with simulated electron trajectories.

Figure 36: Cross section of metal channel dynode with
electron trajectories
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The R5900 / R7600 / R8520 / R11265 series is another version
of metal package PMT. It incorporates 10 to 12 stages of metal
channel dynodes into a metal package of 26 mm x 26 mm
square and about 20 mm in height. The prime features are
similar to those of R9880 series, but its effective area is differ-
ent of R9880. The dimensional outline of R11265U is shown in
Figure 37. In this figure, "U" means a tube having an insulation
plastic cover. It is necessary to prevent electric shock with
some insulation material, because a metal package has a
cathode potential voltage.

Figure 37: Insulation plastic cover of R11265U
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As the metal channel dynode is a sort of an array of small
linear focused dynodes, secondary electrons hardly go to the
adjacent dynode channel in a process of multiplication. It is
possible to make multi-anode PMTs utilizing this feature.
These anode shapes are categorized into 3 groups. The first
group is multianode in matrix. 4 (2 x 2), 16 (4 x 4) and 64 (8 x
8) matrix channels types are available. (see Figure 38-A)
Those are suitable for scintillating fiber readout as well as
RICH (Ring Image CHerenkov counter).

R11265 series are wider effective area and shorter length
compare with those of R7600 series. (see Figure 38-B)

Flat panel PMT assemblies use a 52 mm square photomultipli-
er tube having an effective area ratio of 89 % and a 64-channel
or 256-channel multianode. These flat panel PMTs offer a wide
photosensitive area and come in thin, compact shape (see
Figure 38-C).



Figure 38: Various anode shape

(A) Matrix channel type

R7600U-00-M4 H8711 H7546B
(R7600-00-M16) (R7600-00-M64)

(B) R11265U series

R11265U

* R11265 series have wider effective area and low profile with those of
R7600 series.

(C) Flat panel type

H12700A H13700
(R12699-00-M64) (R12699-00-M256)
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List guide for photomultiplier tubes

@ | Spectral response®|  Cathode characteristics Anode characteristics
e o0 Bluee 9 O (6] ©| Dark current ®| Time response ®
Tube | Type |OUt| Spectral Curve| Q- [Lumi-| = o Anode 10 || ;. Gain - :
G N line | response atpeak| nous [*""W|Radiant| cathode | noys | Radiant T Rise |Transit T.T.S.
° No. code | "+ T index | ¢ supply | T, T yp- Typ. | Max. | time | time | Typ.
range yp- | 1yp. yp- yp. yp.
Typ. voltage Typ. | Typ. |(FWHM)
(nm) (%) (MA/Im) (mAW)| (V) (A/lm)|  (A/W) (nA) (nA) (ns) | (ns) | (ns)
© Outline No. O Radiant

This number corresponds to that of PMT dimensional outline
drawing shown on later pages.
Basing diagram symbols are explained as follows:

BASING DIAGRAM SYMBOLS

All base diagrams show terminals viewed from the
base end of the tube.

Short Index
Pin
. DY :Dynode
Pin G(F) :Grid (Focusing Electrode)
ACC : Accelerating Electrode
K : Photocathode
P : Anode
Key Semifiexible SH  : Shield .
s : Internal Connection (Do not use)

TPMOCO0068EC

@® Spectral response

The relationship between photocathode sensitivity and wave-
length of input light.

Curve code corresponds to that of spectral response curve on
the inside back cover.

(Refer to section 2 on page 2 for further details.)

© QE (Quantum Efficiency)

The ratio of the number of photoelectrons emitted from the
photocathode to the number of incident photons.

This catalog shows quantum efficiency at the peak wavelength.
(Refer to section 2.2 on page 2 for further details.)

O Cathode sensitivity (Luminous)

The photoelectric current from the photocathode per incident
light flux from a tungsten filament lamp operated at 2856 K.
(Refer to section 2.5 on page 3 for further details.)

@ Cathode blue sensitivity index

The photoelectric current from the photocathode per incident
light flux from a tungsten filament lamp operated at 2856 K
passing through a blue filter.

(Refer to section 2.5 on page 3 for further details.)

Measured at the peak sensitivity wavelength.
(Refer to section 2.2 on page 2 for further details.)

@ Anode to cathode supply voltage

The voltage indicates a standard applied voltage used to
measure characteristics. The number in circles corresponds to
that of the voltage distribution ratio on page 56 and 57.

© Anode sensitivity (Luminous)

The output current from the anode per incident light flux from a
tungsten filament lamp operated at 2856 K.
(Refer to section 4.1 on page 3 for further details.)

© Gain (Current amplification)

The ratio of the anode output current to the photoelectric
current from the photocathode.
(Refer to section 4.2 on page 4 for further details.)

@ Anode dark current

The output current from the anode measured after 30 minutes
storage in complete darkness.
(Refer to section 5 on page 4 for further details.)

® Time response

<Rise time>
The time for the anode output pulse to rise from 10 % to 90 %
of the peak amplitude.

<Electron transit time>

The time interval between the arrival of a delta function light
pulse at the photocathode and the instant when the anode
output pulse reaches its peak amplitude.

<T.T.S. (Transit Time Spread)>

This is the fluctuation in transit time among individual pulses,
and is defined as the FWHM of the frequency distribution of
transit time.

(Refer to section 6 on page 5 for further details.)



(at 25 °C)

Max. ratings ® ®| Stability @) Pulse linearity ® Remarks
Typical (16) ®

Anode

to A;r?gzgee ﬁ;lgsﬁ . | Long | Short | 2% | 5% | Dynode Sozket Note Type
cathode . term | term |deviation|deviation| structure No.
voltage current | resolution Typ Typ Typ Typ / stage socket

’ ’ ’ ’ assembly
V) (mA) (%) (%) | (%) | (mA) | (mA)

@® Maximum rating

<Anode to cathode voltage>

The maximum anode to cathode voltages are limited by the
internal structure of the PMT.

Excessive voltage causes electrical breakdown. The voltage
lower than the maximum rating should be applied to the PMT.

<Average anode current>

This indicates the maximum averaged current over any interval
of 30 seconds. For practical use, operating at lower average
anode current is recommended.

(Refer to section 9.3 on page 6 for further details)

*Operating ambient temperature range for the photomultiplier
itself is -30 °C to +50 °C except for some types of tubes.
However, when photomultiplier tubes are operated below
-30 ° C at their base section, please consult us in advance.

® Puise height resolution (P.H.R.)

The P.H.R. is measured with the combination of an Nal(TI)
scintillator and a ¥’Cs source as a standard measurement. If
other scintillators or y-ray sources are used, note is attached.
(Refer to section 13.2 on page 14 for further details.)

@ Stability

<Long term stability (Mean gain deviation)>
This is defined as follows under the operation for 16 hours at a
constant count rate of 1000 s™':

n
z  |p-Pil
i =1 100

n ) P

Dg = (%)

where P is the mean pulse height averaged over n readings, Pi
is the pulse height at the i-th reading, and n is the total number
of readings.

<Short term stability>

This is the gain shift on count rate charge. The tube is first
operated at about 10000 s!. The photo-peak count rate is then
decreased to about 1000 s-! by increasing the distance between
the 137Cs source and the tube coupled to the Nal(Tl) scintillator.
(Refer to section 9 on page 6 for further details.)

® Puise linearity

Typical values of pulse linearity are specified at two points
(2 % and £5 % deviation points from linear proportionality).
(Refer to section 7 on page 5 and 6 for further details.)

® Dynode

<Dynode structure>
Each mark means dynode structure as follows:
LINE : linear focused
BOX : box and grid
B +L :box and linear focused
C +L : circular and linear focused
VB :venetian blind
MC : metal channel

<No. of stages>
The number of dynodes used.
(Refer to section 3 on page 4 for further details.)

® Socket & socket assembly

* mark : A socket will be supplied with a PMT.

no mark : A socket will be supplied as an option.

The number in square corresponds to the outline number of
the PMT socket assembly on page 58 and 59.
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Photomultiplier tubes

@ | Spectral response®|  Cathode characteristics Anode characteristics
® O Qo O (6] ©| Dark current ®| Time response ®
Tube | Tvoe |OUt| Spectral Q.E. |Lumi-| Blue Anode 10 |} mj. : _
N ,\)lls line | response |CUrY®|at peak| nous (S Ragiant] Cathode | noys | Radiant | SN Rise \Transit| T.T.S.
: No. | range code Typ. | Typ. | INdeX | Typ | supply | Typ | Typ. Typ. Typ. | Max. | time | time | Typ.
Typ. voltage Typ. | Typ. |(FWHM)
(nm) (%) |(WA/Im) (mAW)[ (V) [(AIm)| (A/W) (nA) (nA) | (ns) | (ns) | (ns)
10 mm| R1635 © [300t0650 |®-O| 25 | 100 | 10.0 | 80 |1250 (2)| 100 8.0 x 104(1.0 x 108 1 50 08| 9 | 05
(3/8") |Roaos | @ |160t0650|©-®| 25 | 100 | 10.0 | 80 |1250 (4)| 100 [8.0x 104|1.0x 108| 2 50 | 07| 9 |05
R647-01 | @ |300t0650 |®-D®| 25 | 110 | 10.0 | 80 |1000 4| 150 [1.1 x105/1.4x 108 1 21| 22 | 20
13 mm|R4177-06| @ |300t0650| ® | 12 | 30 | 45 | 38 |1500 (4| 15 [1.9x104|5.0x 105| 0.5 10 20| 20 | —
(12") |R12421 | ® |300t0650 |®-®| 25 | 110 | 10 | 80 |1000 9| 220 [1.6x 105[2.0x 105| 0.5 12| 14 | 1.4
R12421-300| € |300t0700| & | 32 | 160 | 14 | 105 |1000 (9| 320 (2.1 x105/2.0 x 108 1 12| 14 | 14
R1166 O |300t0650 | ®-@®| 26 | 110 | 10.5 | 85 |1000 (6| 110 [8.5x 104|1.0x 108| 1 25 | 27 | 28
R1450 ® |300t0650 |®-D| 27 | 115 | 11.0 | 88 |1500 )| 200 [1.5x105/1.7 x 108| 3 50 1.8 | 19 |0.76
19 mm| R3478 ® |300t0650 |®-D| 27 | 115 | 11.0 | 88 |1700 (7)| 200 [1.5x 105/1.7 x 108| 10 300 | 1.3 | 14 |0.36
(3/4") | R3991A-04| @ |300t0650| ® | 12 | 30 | 45 | 38 |1500 @2| 10 |1.3x104|3.3x105| 0.1 10 | 10| 10 | —
R4125 ® |300t0650 | ®-O| 27 | 115 | 11.0 | 88 |1500 (7| 100 |7.7 x 104|8.7 x 10| 10 50 25 | 16 | 0.85
R5611A-01| @ |300t0650 |A-O)| 26 | 90 | 10.5 | 85 |1000 22| 50 |4.7x104|55x105| 3 20 13 | 12 | 0.8
R1288A-06| @ |300t0650| ® | 12 | 30 45 | 38 |1500 22| 10 |1.2x10%/3.3x10% 0.1 10 13 | 18 | —
R1924A | @ |300t0650 |®-D| 26 | 90 | 10.5 | 85 |1000 2| 180 (1.7 x105/2.0x 108| 3 20 15 | 17 | 0.9
R1924A-100| @ |300t0650| ® | 35 | 130 | 13.5 | 110 |1000 @2| 260 [2.2x105/2.0x 108| 5 25 15 | 17 | 0.9
R4998 © |300t0650 A-O| 23 | 80 | 95 | 76 |2250 (30| 400 |3.8x 105/5.0x108| 10 200 | 0.7 | 10 |o0.16
25 mm 1250 23| 190 [1.8x105/2.0 x 108| 2 15 16 | 17 | 06
(1 |R7899-01| @ |300t0650 | ®-O| 27 | 95 | 11.0 | 88
1500 24| 160 [1.5x 1051.7 x 108| 2 20 16 | 16 | 0.7
R8619 @® |300t0650 |A-D| 27 | 95 | 11.0 | 88 |1000 @3| 250 (2.3 x 105|2.6 x 108 2 15 25| 28 | 1.2
R9800 @® |300t0650|®-O®| 27 | 95 | 11.0 | 88 |1300 (6)| 100 [9.3x 104[1.1 x 10| 5 50 1.0 | 11 |0.27
R9800-100| @ |300t0o650| ® | 35 | 130 | 13.5 | 110 |1300 (6)| 140 [1.2x105|1.1 x 108| 10 100 | 1.0 | 11 | 0.27
R13478 | ® |300t0650 |®-D| 25 | 95 | 10.0 | 80 |1500 @ 50 [4.2x104|53x105| 3 30 09 | 9.1 |0.13
R3998-02| @ |300t0650 |®-D| 26 | 90 | 10.5 | 85 1000 (2| 120 [1.1x105/1.3x 108 2 10 44 | 32 | 35
R3998-100-02 @ |300t0650| ® | 35 | 130 | 13,5 | 110 |1000 (2| 130 [1.1x105/1.0x 108| 5 25 44 | 32 | 35
28 mm 1500 ©6| 500 |4.4 x 105]5.0 x 108| 10 200 | 1.7 | 16 | 05
1.1/8" | R6427 @® |300t0 650 |®-@| 27 | 100 | 11.0 | 88 -~
(1-1/8") 1500 @7| 200 [1.7 x 105/2.0 x 108| 4 80 |18 | 17 | 05
R7111 @ |300t0650 |®-D| 26 | 90 | 10.5 | 85 |1000 @2 180 (1.7 x105/2.0 x 108| 3 20 16 | 18 | 0.9
R13449 | @ |300t0650 |®-O| 25 | 95 | 10.0 | 80 |1500 (9| 50 |4.2x104/53x105| 3 30 09 | 10 |0.17
1250 (19| 100 [9.7 x 104|1.1 x 108| 3 20 27 | 37 | 45
R580 ® |300to650 |®-O®| 27 | 95 | 11.0 | 88 ;
1500 20| 75 |7.0x104|7.9x105| 2 15 27 | 40 | 45
R11102 | @ |300t0650 |A-O| 28 | 110 | 11.5 | 95 1000 19| 110 [9.5x104|1.0x 108| 2 20 32 | 34 | 48
?18_172’,’,; R3886A | @ |300t0650 |A-D| 26 | 90 | 10.5 | 85 1000 19| 180 (1.7 x105/2.0x 108| 3 20 26 | 30 | 2.0
R9420 @ |300t0650 | ®-O| 27 | 95 | 11.0 | 88 |1300 (6)| 47 |4.4x104|5.0x10%| 10 100 | 1.6 | 17 | 0.55
R9420-100| @ |300t0o650| ® | 35 | 130 | 13.5 | 110 |1300 (&)| 65 [5.5x10%|5.0x 105| 10 100 | 1.6 | 17 | 0.55
R13408 | @ [300t0650 |@®-O| 25 | 95 | 10.0 | 80 [1500 @| 50 |4.2x104|5.3x105| 3 30 12 | 13 |0.19
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Note: The data shown in [__] is measured with tapered voltage distribution ratio.
Please refer to page 18 and 19 for each item in the above list.




(at 25 °C)

Max. ratings @ ®| Stability @) Pulse linearity ® Remarks
Typical (16) ®
Anttc))de I pu]se Long | Short | 2% 5% Dynode STEC Note Type
cathode EIEEE he|ght term | term |deviation|deviation| structure & No.
voltage current | resolution Typ. | Typ. | Typ. | Typ. / stage socket
assembly
V) (mA) (%) (%) | (%) | (mA) | (mA)
1500 0.03 23 "1 1.0 2.0 3 7 LINE/8 | E678-11N” UV type (R3878) R1635
1500 0.03 23 "1 1.0 2.0 3 7 LINE/8 | E678-11N” R2496
1250 0.1 7.8 1.0 2.0 3 7 LINE/ 10 | E678-13F* SILICA (R760) and UV (R960) types |R647-01
1800 0.02 12.0 2.0 2.0 8 13 LINE/10 | E678-13E" Flying lead type (R4177-04) R4177-06
1250 0.1 7.8 1.0 | 20 3 12 | LINE/10 | E678-13F" UV type (R12421-03) R12421
1250 0.1 — 1.0 2.0 3 12 LINE/10 | E678-13F" EGBA type R12421-300
1250 0.1 7.8 1.0 | 20 4 7 | LINE/10 | E678-12L SILICA (R762) and UV (R750) types |R1166
1800 0.1 7.8 1.0 2.0 4 8 LINE/10 | E678-12L" R1450
1800 0.1 7.8 1.0 | 20 4 8 LINE/8 | E678-12L* SILICA (R2076) and UV (R3479) types |R3478
1800 0.02 11.0 1.0 2.0 20 40 C+L/10 | E678-12R" R3991A-04
1800 0.1 7.8 1.0 2.0 100 170 LINE/10 | E678-12L" R4125
1250 0.1 8.0 1.0 2.0 10 20 C+L/10 | E678-12A" Glass base type (R5611A) R5611A-01
1800 0.02 9.0 1.0 2.0 30 50 | C+L/10 | E678-14-03" Flying lead type (R1288A-04) R1288A-06
1250 0.1 7.8 1.0 2.0 30 50 | C+L/10 | E678-14C* Flying lead type (R1924A-01) R1924A
1250 0.1 — — — 30 50 | C+L/10 | E678-14C Flying lead type (R1924A-100-01) R1924A-100
2500 0.1 8.0 1.0 2.0 40 70 LINE/10 | E678-12A" SILICA type (R5320) R4998
1800 0.1 7.8 1.0 2.0 30 50
LINE/10 | E678-12A" Glass base type (R7899) R7899-01
1800 0.1 7.8 1.0 2.0 100 150
1500 0.1 8.0 1.0 2.0 5 8 LINE/10 | E678-12A" R8619
1500 0.1 7.8 1.0 2.0 30 50 LINE/8 | E678-12A" R9800
1500 0.1 — — — 30 50 LINE/8 | E678-12A" SBA type R9800-100
1750 0.1 8.0 — — 10 25 LINE/8 | E678-20B* R13478
1500 0.1 7.5 1.0 1.0 8 10 B+L/9 E678-14C*H R3998-02
1500 0.1 7.0 1.0 1.0 8 10 B+L/9 E678-14C*H SBA type R3998-100-02
2000 0.1 7.8 1.0 2.0 10 30
LINE/10 | E678-14C*H | UV type (R7056) R6427
2000 0.1 7.8 1.0 2.0 100 150
1250 0.1 7.8 1.0 2.0 30 50 C+L/10 | E678-14C* R7111
1750 0.1 8.0 — — 10 30 LINE/8 | E678-20B* R13449
1750 0.1 7.7 1.0 1.0 40 60
LINE/10 | E678-12A" El R580
1750 0.1 7.7 1.0 1.0 150 200
1250 0.1 6.5 0.5 0.5 10 30 C+L/10 | E678-12A E R11102
1250 0.1 7.5 1.0 2.0 20 30 C+L/10 | E678-12A*E1 R3886A
1500 0.1 7.8 1.0 2.0 30 50 LINE/8 | E678-12A" R9420
1500 0.1 7.0 1.0 2.0 30 50 LINE/8 | E678-12A" SBA type R9420-100
1750 0.1 8.0 — — 20 50 LINE/8 | E678-20B* R13408

Note 1: This data is measured with 22Na source and BGO scintillator.



Photomultiplier tubes

127 mm| R4144-100 300t0 650 | ® 35 | 105 | 18,5 | 110 | 2000 (1| 150 |1.5x 10%|1.4 x 108| 20 120 17 | 35 | 1.6

(5"

2000 45|1000|1.0 x 10%|1.4 x 107| 50 300 25 | 54 | 1.8

H1250 30010 650| B-D)| 22 70 90 5 2500 @6 |2800|2.9 x 108/ 4.0 x 107| 300 1800 | 22 | 53 | 1.8

1500 32| 240 |2.4 x 105(3.0 x 108| 30 300 35 | 45 | 15

Hes94 30010650 B-D| 25 80 100 | 80 1500 33| 160 |1.6 x 105/2.0 x 10%| 20 200 35| 45 | 15

R11833-100-03 300t0 650 | ® 35 | 105 | 18.5 | 110 | 1250 @) | 50 |5.5x 10*|4.8x 105 20 100 3.3 | 41 | 46

R5912 30010 650 |A-D| 25 80 10.0 | 80 | 1500 @) | 800 |8.0 x 105/ 1.0 x 107| 100 1000 | 3.6 | 54 | 24

202 mm R5912-20 300t0 650 | ®-@| 25 80 10.0 | 80 | 1500 @8 |80000|8.0 x 107|1.0 x 109| 5000 | 10000 | 4.4 | 72 | 3.0

8" R5912-100 300t0 650 | ® 35 | 105 | 185 | 110 |1500 @7 |1050|1.1 x 10%/1.0 x 107| 500 1000 | 3.6 | 54 | 24
R14688 300t0 650 |A-D@| 25 80 10.0 | 80 [1750 G4 | 800 |8.0x 10°/1.0x 107| 100 1000 | 2.2 | 37 1
R14688-100 300t0650 | ® 35 | 105 | 13.5 | 110 | 1750 84|1050|1.1 x 105/ 1.0 x 107| 500 1000 | 2.2 | 37 1

253 mm R7081 300t0 650 | ®-@| 25 80 10.0 | 80 |1500 47| 800 |8.0x 105/1.0x 107| 100 1000 | 3.8 | 62 | 3.4

(10") R7081-20 300t0 650 | ®-@| 25 80 10.0 | 80 |[1500 @8 |80000|/8.0 x 107|1.0x 10°| 5000 | 10000 | 5.0 | 80 | 3.9

R7081-100 300t0650 | ® 35 | 105 | 13.5 | 110 | 1500 47 |1050(1.1 x 108[1.0x 107| 500 1000 | 3.8 | 62 | 3.4

@ | Spectral response@| Cathode characteristics Anode characteristics
® O e o0 9 O (6] ©| Dark current ®| Time response ®
Tube | Type |OUF| Spectral |, | QE. |Lumi- Blue Anode 10} ;. Gain _ _
diameterl No. | "€ | response de [ALpeak| nous sensifivity|Ragiant] cathode | noys | Radiant T Rise |Transit|T.T.S.
No. | range |%°% | Typ. | Typ. | iNdeX | Typ. | SUPPlY | Typ | Typ. Yp- Typ. | Max. |time | time | Typ.
Typ. voltage Typ. | Typ. |(FWHM)
(nm) (%) [(HA/Im) MAW)| (V) [(AIm)| (A/W) (nA) (nA) | (ns) | (ns) | (ns)
1500 @2 | 100 |9.4x 104|1.1x108| 6 40 26 | 48 | 1.1
R329-02 300 to 650 | ®- 26 | 90 | 105 | 85
® ° &0 2000 @4 | 270 |2.6 x 105/3.0x 106| 10 100 | 2.7 | 40 | 1.1
R331-05 | @ |300t0650 |®A-O| 26 | 90 | 10.5 | 85 |1500 2| 120 |1.1 x 105|1.3 x 106|1000s1 *2[2000s1*2| 2.6 | 48 | 1.1
R1306 @ |[300t0650 |A-@| 28 | 110 | 11.5 | 95 1000 ()| 30 |2.6x104|2.7 x105| 2 20 70| 60 | —
2500 37 [1800|1.7 x 108|2.0 x 107| 50 400 | 1.3 | 28 |0.55
R1828-01 300 to 650 | A- 26 | 90 | 105 | 85
% ° &0 2500 @9 | 900 |8.5x 105/1.0x 107| 25 200 | 1.7 | 32 | 0.55
R2083 @ |300t0 650 |®A-D| 25 | 80 | 10.0 | 80 |3000 (0| 200 [2.0x 105|2.5x 106| 100 800 | 0.8 | 16 |0.37
1250 19| 90 [85x104/1.0x108| 5 20 34 | 31 | 36
51 mm| R2154-02 300 to 650 | ®- 26 | 90 | 105 | 85
2" ® &0 1500 20| 54 |5.1x10%|6.0x105| 3 15 34 | 33 | 36
R4607A-06| @ |300t0650| ® | 12 | 30 45 | 38 |1500 19| 10 |1.2x104|3.3x10%| 3 50 26 | 28 | —
R6231 € [300t0650|®-@®| 28 | 110 | 11.5 | 95 |[1000 (3| 30 |2.6x 10%|2.7x 105| 2 20 85 | 48 | 6.9
R6231-100| €) |300t0650| ® | 35 | 130 | 13.5 | 110 [1000 3)| 30 |2.5x 104|2.3x 105| 10 30 85 | 48 | 6.9
R7723 @ [300t0650|A-0®| 26 | 90 | 105 | 85 |1750 (5)| 90 |8.5x104|1.0x108| 3 20 1.7 | 23 | 141
R7724 €) [300t0 650 |®A-D| 26 | 90 | 10.5 | 85 |1750 28| 300 [2.8 x 105|3.3 x 108 6 40 21| 29 | 1.2
R7724-100| €D |300t0650| ® | 35 | 130 | 13.5 | 110 |1750 29| 300 |2.5x 105|2.3x 108| 6 50 21| 29 | 1.2
R7725 €@ [300t0650|A-D®| 26 | 90 | 10.5 | 85 |1750 @3| 600 |5.7 x 105|6.7 x 108| 9 60 25| 35 | 1.3
R13089 | €@ |300t0650 |A-O| 25 | 95 | 10.0 | 80 |[1500 (9| 30 |2.5x 104|3.2x 105| 10 50 2.0 | 20 |0.23
R13435 | € |300t0650 |A-O| 25 | 95 | 10.0 | 80 |1750 31| 400 |3.4 x 105|4.2 x 106| 30 200 | 2.0 | 23 |0.23
60 mm| R6232 @ [300t0650 |A-0| 28 | 110 | 11.5 | 95 |1000 (3)| 30 |2.6x 104|2.7 x 105| 2 20 95 | 52 | 85
R1307 @ |300t0650 |A-0| 28 | 110 | 115 | 95 |1000 ()| 30 |2.6x 10%|2.7 x 105 2 20 80 | 64 | —
1500 @2 | 450 [4.3x 105/5.0x 108| 10 60 26 | 48 | 2
R6091 300 to 650 | A- 26 | 90 | 105 | 85 -
76 mm © ° &0 2000 @4 | 900 |8.5x 105/1.0x 107| 30 120 | 27 | 40 | 15
(3") |Re233 €@ [300t0650 |A-0®| 28 | 110 | 11.5 | 95 |1000 (3)| 30 |2.6x104|2.7 x 105| 2 20 95 | 52 | 85
R6233-100| € |300t0650| ® | 35 | 130 | 13.5 | 110 [1000 3| 30 |2.5x 104[2.3x105| 10 30 95 | 52 | 85
R15608 | € |3001t0 650 |®A-O| 25 | 85 95 | 76 |1750 29| 850 |7.6x 105/1.0x 107| 15 100 | 1.9 | 26.2| 0.4
80 mm|R14374 | € [300t0650 | ®-D| 27 | 90 | 11.0 | 90 |1250 21| 900 [9.0 x 105|1.0 x 107| 50 500 | 29 | 35 | 1.3
% R10233 | @ |300t0650 |®A-O| 28 | 110 | 11.5 | 95 [1000 3)| 30 |2.6x104|2.7x 105| 2 20 | 10.0| 52 | 9.4
(3?,,;" R10233-100| @ [300to650| ® | 35 | 130 | 13.5 | 110 |1000 (3| 30 [2.5x 104|2.3x105| 10 30 |10.0| 52 | 9.4
) R14689 | @ |300t0650 |A-O| 27 | 90 | 11.0 | 90 | 1250 22| 900 |9.0 x 105/1.0 x 107| 50 500 | 2.9 | 36 | 1.5
102 mm| R10806 | @ [300to650 | A-D| 26 | 90 | 10.5 | 85 |1000 (3| 30 |[2.8x104/3.3x105| 5 20 9.0 | 55 | 10.5
(4") |R10806-100| @ |300t0650| ® | 35 | 105 | 13.5 | 110 | 1000 (3| 30 [3.1x104|2.9x 105| 10 40 9.0 | 55 | 10.5
R877 ® [300t0650|A-0®| 26 | 90 | 10.5 | 85 |1250 (5| 40 [3.7x10%|4.4x105| 10 50 | 20.0| 115|185
R877-100| ® |300t0650| ® | 35 | 105 | 13.5 | 110 | 1250 (5| 46 |4.8x 10%|4.4x 105| 20 100 | 20.0 | 115 | 18.5
@
®
@
@
48]
48]
48]
®
[49)
(50)
(50)
(50)
51)

508 MM R12860 3000 650 |®-0)] 30 | 80 | 12.0 | 90 | 2000 35| 800 |9.0 x 105[1.0x 107 500 | 1000 | 6.0 | 95 | 2.4

Note: The data shown in [_] is measured with tapered voltage distribution ratio. Note 2: Dark count
Please refer to page 18 and 19 for each item in the above list.




(at 25 °C)

Max. ratings @ ®| Stability @) Pulse linearity ® Remarks
Typical ® ®
Anode
o |Average| pulse Long | Short | 2% | 5% | Dynode Socket Note Type
anode height et Aot & No
cathode . term | term |deviation|deviation| structure .
voltage current | resolution T T T T / stage socket
g yp. yp. yp. yp. g assembly
(V) (mA) (%) (%) (%) | (mA) | (mA)
2700 0.2 7.6 1.0 1.0 15 30
- * I - -
2700 02 76 1.0 10 100 200 LINE/12 | E678-21C* [H SILICA type (R2256-02) R329-02
2500 0.2 — — — 15 30 LINE/12 | E678-21C* R331-05
1500 0.1 |63(85"3| 05 | 05 1 5 BOX /8 | E678-14W K-FREE type (R1306-15) R1306
3000 0.2 7.8 1.0 1.0 100 200
- * [ ILICA R2 R1828-01
3000 02 78 1.0 1.0 250 500 LINE/ 12 | E678-20B* [l SILICA type (R2059) 828-0
3500 0.2 7.8 1.0 | 2.0 | 100 | 150 | LINE/8 | E678-19J" SILICA type (R3377) R2083
1750 0.1 7.6 1.0 1.0 50 70
- 10 | R14550-1 R2154-02
o 04 = 10 v 156 550 LINE/ 10 | E678-14W [} | Glass base type (R14550-10) 54-0
1800 0.02 10.0 2.0 2.0 30 60 C+L/10 | E678-15C* R4607A-06
1500 0.1 6.3 (8.5) "3 0.5 0.5 5 10 B+L/8 E678-14W Semiflexible lead type (R6231-01) R6231
1500 0.1 6.1 0.5 0.5 5 10 B+L/8 | E678-14W SBA type R6231-100
2000 0.2 7.6 1.0 1.0 80 100 LINE/8 | E678-21C* R7723
2000 0.2 7.6 1.0 1.0 60 90 LINE/10 | E678-21C* R7724
2000 0.2 — 1.0 1.0 60 90 LINE/10 | E678-21C SBA type R7724-100
2000 0.2 7.6 1.0 1.0 40 80 LINE/12 | E678-21C* R7725
1750 0.1 8.0 — — 30 60 LINE/8 | E678-20B* R13089
2000 0.1 8.0 — — 30 60 LINE/10 | E678-20B" R13435
1500 0.1 6.3(8.5)"3 | 0.5 0.5 5 10 B+L/8 | E678-14W Semiflexible lead type (R6232-01) R6232
1500 01 |63(85 3| 05 | 05 1 5 BOX /8 | E678-14W K-FREE type (R1307-07) R1307
2500 0.2 7.8 1.0 1.0 40 60
-21C* [H
2500 0.2 7.8 1.0 1.0 100 200 LINE /12 | E678-21C" [H H6091
1500 01 |63(85) 3| 05 | 05 5 10 B+L/8 | E678-14W Semiflexible lead type (R6233-01) R6233
1500 0.1 6.1 0.5 0.5 5 10 B+L/8 E678-14W SBA type R6233-100
2000 0.1 8.0 — — 30 60 LINE/10 | E678-20B R15608
1500 0.1 — — — 20 30 C+L/10 | E678-14W R14374
1500 0.1 6.3 (8.5) 0.5 0.5 5 10 B+L/8 E678-14W Semiflexible lead type (R10233-01) R10233
1500 0.1 6.1 0.5 0.5 5 10 B+L/8 E678-14W SBA type R10233-100
1500 0.1 — — — 20 30 C+L /10 | E678-14W R14689
1500 0.1 — 1.0 2.0 5 10 B+L/8 E678-14W R10806
1500 0.1 — 1.0 2.0 5 10 B+L/8 E678-14W SBA type R10806-100
1500 0.1 8.0 1.0 1.0 10 20 BOX /10 | E678-14W K-FREE type (R877-01) R877
1500 0.1 7.6 1.0 1.0 10 20 BOX /10 | E678-14W SBA type, K-FREE type (R877-100-01)R877-100
3000 0.2 — — — 100 150 LINE/8 | E678-20B SBA type R4144-100
3000 0.2 8.3 1.0 1.0 100 150
-20B* [B
3000 0.2 8.3 1.0 1.0 160 250 LINE /14 | E678-208" I R1250
2000 0.1 — — — 30 50 .
2000 01 o o . 100 150 B+L/10 | E678-20B R6594
1500 0.1 — 1.0 1.0 10 30 B+L/8 E678-14W SBA type R11833-100-03
2000 0.1 — — — 40 60 B+L/10 | E678-20B* R5912
2000 0.1 —_ — — 30 60 B+L/14 | E678-20B* R5912-20
2000 0.1 — — — 40 60 B+L/10 | E678-20B* SBA type R5912-100
2200 0.1 — — — 40 60 B+L/10 | E678-20B R14688
2200 0.1 — — — 40 60 B+L /10 | E678-20B SBA type R14688-100
2000 0.1 — — —_ 40 60 B+L/10 | E678-20B* R7081
2000 0.1 — — — 30 60 B+L /14 | E678-20B* R7081-20
2000 0.1 — — — 40 60 B+L /10 | E678-20B* SBA type R7081-100
2500 0.1 — — — 20 40 B+L/10 | E678-20B" R12860

Note 3: This data in parenthese is measured with 5’Co.
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Photomultiplier tubes of special shapes

@ | Spectral response@| Cathode characteristics Anode characteristics
e O o O (6] ©| Dark current ®| Time response ®
U IR ?:; Spectial |G rve IE- | Lumi- seiﬁisit - ég?::dz) tumi) - Gain Rise |Transit{T.T.S.
T response at peak| nous [SEMSVY|Radiant nous | Radiant UBE) || U
No. | range code Typ. | Typ. | index | 1yp | supply |1y | Typ. Typ. Typ. | Max. |time | time | Typ.
Typ. voltage Typ. | Typ. |(FWHM)
(nm) (%) (pA/Im) mAW)| (V) [(AIm)| (A/W) (nA) | (nA) | (ns) | (ns) | (ns)
Metal package photomultipliers
16 mm|R9880U-110| @ [230t0700| ® | 35 | 105 | 135 | 110 {1000 3| 210 [2.2x105/2.0x 108| 1 10 | 057 | 27 | 0.2
E?)_es R9880U-210| @ |230t0700| @ | 43 | 135 | 155 | 130 | 1000 (3| 270 |2.6 x 105|2.0 x 108 1 10 | 057 | 2.7 | 0.2
R7600U | @ |300t0650 |®-®| 24 | 80 | 9.5 | 80 |800 (8| 160 |1.6x 105/2.0x 108 2 20 | 1.6 | 9.6 |0.35
R7600U-100| @ |300t0650| (® | 35 | 105 | 13.5 | 110 |800 (8| 210 |2.2x105/2.0x 108| 2 20 | 1.6 | 9.6 |0.35
R7600U-200| @ |300to650| © | 43 | 135 | 155 | 130 [800 (8| 270 [2.6x 105/2.0x 105 2 20 | 1.6 | 96 |0.35
R7600U-300| @ |300to700| & | 39 | 160 | 14 | 125 |800 (8| 320 [2.5x105/2.0x 105 2 20 | 1.6 | 96 |0.35
30 MM\ grengiioodie| @ |300t0650| ® | 35 | 105 | 13.5 | 110 [800 8| 140 |1.4x 105 1.3x 108| 0.5 5 1.2 | 95036
S?;;f R7600U-200M4| @ |300t0650| © | 43 | 135 | 155 | 130 [800 (8| 175 [1.7x105[1.3x 105| 0.5 5 1.2 | 95036
R76000-00-M4| @ |300t0 650 |®-D)| 24 | 80 | 9.5 | 80 [800 (8| 140 [1.4x105(1.8x10%| 0.5 5 1.2 | 95036
R112650-100| @ |300to650| ® | 35 | 105 | 13.5 | 110 [900 @0| 130 [1.3x105[1.2x 108 2 20 | 1.3 | 58 |0.27
R112650-200| € |300to650| © | 43 | 135 | 155 | 130 [900 @0| 160 |1.6x 105[1.2x 108 2 20 | 1.3 | 58 |0.27
R112650-300| @ |300t0700| & | 39 | 160 | 14 | 125 [900 @0| 190 [1.5x105[1.2x 108 2 20 | 1.3 | 58 | 027
Square, Rectangular shape photomultipliers
1(%/?;.!)“ R2248 @ |300t0650|@-O| 25 | 100 | 10.0 | 80 [1250 (2)| 100 [8.0 x 104|1.0x 105 1 50 | 09| 9.0/ 06
60 mm| R6236 @ |300t0650|@-D| 28 | 110 | 11.5 | 95 [1000 (3)| 30 [2.6x104/2.7x105| 2 20 | 95| 52 | 85
M Re237 | @ |300t0650|®-<D)| 28 | 110 | 115 | 95 1000 3| 30 |2.6x10¢|27x 105 2 20 | 95| 52 | 85
38 mm| R8997 @ |300t0650|@®-D| 23 | 80 | 9.5 | 76 [1250 25| 100 (9.9 x 10¢[1.2x 108| 10 200 | 50 | 25 | 2.8
(172" 240550 | @ [30010650 |B-0)| 25 | 80 | 10.0 | 80 1300 @ 100 |1.0x 105|1.3x 10| 10 100 | 1.3 | 12 | 06
21 shape photomultipliers
25(’1’??)”‘ R7373A-01| @ |300t0 650 |®-®| 26 | 90 | 10.5 | 85 |1000 22| 100 |9.4 x 10*|1.1 x 108| 3 20 2 | 19 | 11
2B Re143 | @ |300t0650 | ®-®| 26 | 90 | 105 | 85 1000 | 200 [1.8x105|2.2x 10°| 2 10 | 25| 72| —
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(at 25 °C)

Max. ratings @ ®| Stability @) Pulse linearity ® Remarks
Typical (16) ®

Aq?)de A;/ﬁ;gge r? euilss Long | Short | 2% | 5% | Dynode Socket Note Type

cathode Igtig & term | term |deviation|deviation| structure sogket No.

voltage R = Typ. | Typ. | Typ. | Typ. / stage assembly
V) (mA) (%) (%) | (%) | (mA) | (mA)
1100 | 0.1 — — | — | 10 | 30 | mCc/10 | E678-12:01 IR 08800 116y iypas) 2™ |RoBa0U-110
1100 0.1 — — — 10 30 MC /10 | E678-12-01 UBA type R9880U-210
900 0.1 — 1.0 2.0 30 60 MC /10 | E678-32B UV type (R7600U-03) R7600U
900 0.1 — — — 30 60 MC /10 | E678-32B SBA type R7600U-100
900 0.1 — — — 30 60 MC /10 | E678-32B UBA type R7600U-200
900 0.1 — — — 30 — MC /10 | E678-32B EGBA type R7600U-300
900 0.1 — — — 10 30 MC/10 | E678-32B “4, SBA type R7600U-100-M4
900 0.1 — — — 10 30 MC /10 | E678-32B “4, UBA type R7600U-200-M4
900 0.1 — — — 10 30 MC/10 | E678-32B HEl | “4 R7600U-00-M4
1000 0.1 — — — 20 60 MC /12 | E678-19K SBA type R11265U-100
1000 0.1 — — — 20 60 MC /12 | E678-19K UBA type R11265U-200
1000 0.1 — — — 20 60 MC /12 | E678-19K EGBA type R11265U-300
1500 0.03 23 1 1.0 2.0 3 7 LINE/8 | E678-11N” R2248
1500 0.1 6.3(8.5)"3| 0.5 0.5 5 10 B+L/8 | E678-14W Semiflexible lead type (R6236-01) is available |R6236
1500 0.1 6.3(8.5)"3| 0.5 0.5 5 10 B+L/8 | E678-14W Semiflexible lead type (R6237-01) is available |R6237
1600 0.1 16 *1 2.0 2.0 4 10 L+VB /10 | E678-20B* *4, Quadrant (4) channel R8997
1600 0.1 — — — 10 30 LINE/8 | E678-20B* *4, Quadrant (4) channel R10550
1250 0.1 7.8 1.0 2.0 15 30 LINE/10 | E678-12A" R7373A-01
1250 0.1 8.0 1.0 2.0 0.2 0.5 BOX /11 | E678-14C* R8143

Note 1: This data is measured with 22Na source and BGO scintillator.
Note 3: This data in parenthese is measured with 5’Co.
Note 4: Dark current, time response and pulse linearity data is typical value for channel.
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Photomultiplier tubes assemblies

@ | Spectral response@| Cathode characteristics Anode characteristics

® O Bluee (6] Anode g (8] (6] O| Dark current ®| Time response ®

Tube | Type | el Curve| &E- |Lum- sensitivity| g 14iant| cathode Lumi- ; Gain Rise |Transit|T.T.S

diameterl  No. | "€ | response do |2t peak| nous Y|Radiant nous | Radiant | RS | Y| o LS,

No. | range |°°%/| Typ. Typ. | iNdex | Typ. | SupPly | Typ | Typ. YpP: Typ. | Max. | time | time | Typ.

Typ. voltage Typ. | Typ. |(FWHM)

(nm) (%) |(MA/Im) (mA/W) (V) (AIm)|  (A/W) (nA) (nA) (ns) | (ns) | (ns)

H8711 @ [300t0 650 | B-O| 24 80 9.5 80 [-800 G9| 280 |2.8x 105/3.5x 108 0.8 4 0.83| 12 | 0.33

H8711-100| @ |300t0 650 | ® 35 105 13.5 | 110 [-800 ©9| 210 |2.2x 105(2.0 x 108| 0.8 4 0.83| 12 |0.33

H8711-200| @ [300t0 650 | © 43 | 135 | 155 | 130 |-800 @9| 270 |2.6 x 10°|2.0x 10| 0.8 4 0.83 | 12 | 0.33

H8711-300) @ |300to 700 | ® 39 | 160 14 | 125 |-800 39| 400 3.1 x10°|2.5x 10%| 0.8 4 0.83| 12 | 0.33

H7546B | @ |300to 650 |®-O| 24 | 80 9.5 80 |-800 41| 50 |4.8x10*/6.0x 105 0.2 2 1.0 | 12 | 0.38

30 mm| H7546B-100| @ |300to 650 | ® 35 105 13.5 | 110 [-800 @)| 53 |55x 104|5.0x 10°| 0.2 2 1.0 12 | 0.38
square

type H7546B-200| @ |300t0 650 | © 43 135 15,5 | 130 |-800 @D| 68 |6.5x 10*|5.0%x 105 0.2 2 1.0 12 | 0.38

H7546B-300 @ |300t0o700| & | 39 | 160 | 14 | 125 |-800 @)| 80 [6.2x10%/5.0x 105| 0.2 2 1.0 | 12 | 0.38

H8804-300| @ |300to 650 | ® 39 160 14 125 |-800 @D| 80 |6.2x 10*%|/5.0x 105 0.2 2 1.0 12 | 0.38

H11934-100| @ |300t0 650 | ® 35 | 105 | 13,5 | 110 |-900 “0| 130 |1.3x 10%|1.2 x 108 2 20 1.3 | 5.8 | 0.27

H11934-200 @ |300t0650| © 43 [ 135 | 15,5 | 130 |-900 40| 160 |1.6x 105|1.2 x 108 2 20 1.3 | 58 | 0.27

H11934-300) @ |300to 700 | ® 39 | 160 14 | 130 [-900 @0 | 190 |1.5x 10%| 1.2 x 108 2 20 1.3 | 58 | 0.27

H12700A | @ |300to 650 |®-O| 32 95 12 100 |-1000 49| 142 |1.5x 10°|1.5x 108| 0.1 — 052 | 49 | 0.35

51 H12700A-10| @ |300to 650 |A-O)| 32 95 12 100 |-1000 @| 38 |4.0x 104|4.0x 105 0.1 — 052 | 49 | 0.35

mm

square| H12700B | @ |300to 650 |A-O| 32 95 12 100 |-1000 @9 | 142 |1.5%x 105|1.5x 108 0.1 —_ 052 | 49 | 0.35
type -

P H12700B-10| @ |300 to 650 |A-O)| 32 95 12 100 |-1000 49| 38 |4.0x 10*|/4.0x 105 0.1 — 052 | 49 | 0.35

H13700 @ [300to0 650 | ®-O©| 29 75 12 90 |-1000 @0 | 110 |1.4x 105|1.5%x 108| 0.02 —_ 045| 5.2 | 0.38
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(at 25 °C)

Max. ratings @ ®| Stability @) Pulse linearity ® Remarks
Anode Average TgL?Ii:: | ® o T
to anode height Long | Short | 2% | 5% | Dynode Built-in PMT Note ype
cathode . term | term |deviation|deviation| structure (Type No. No.
voltage ST | el Typ. | Typ. | Typ. | Typ. / stage for referring)
V) (mA) (%) (%) | (%) | (mA) | (mA)
-1000 0.017 — — — 0.5 1 MC /12 | R7600-00-M16 | *4 H8711
-1000 0.017 — — — 0.5 1 MC /12 | R7600-100-M16 | 4, SBA type H8711-100
-1000 0.017 — — — 0.5 1 MC /12 | R7600-200-M16 | “4, UBA type H8711-200
-1000 0.017 — — — 0.5 1 MC /12 | R7600-300-M16 | 4, EGBA type H8711-300
-1000 0.023 — — — 0.3 0.6 MC /12 | R7600-00-M64 | “4 H7546B
-1000 0.023 — — — 0.3 0.6 MC /12 | R7600-100-M64 | “4, SBA type H7546B-100
-1000 0.023 — — — 0.3 0.6 MC /12 | R7600-200-M64 | “4, UBA type H7546B-200
-1000 0.023 — — — 0.3 0.6 MC /12 | R7600-300-M64 | “4, EGBA type H7546B-300
-1000 0.023 — — — 0.3 0.6 MC /12 | R7600-300-M64 | “4, EGBA type H8804-300
-1000 0.018 — — — 20 60 MC /12 | R11265-100 SBA type H11934-100
-1000 0.018 7.4/3.1 — — 20 60 MC /12 | R11265-200 UBA type H11934-200
-1000 0.018 — — — 20 60 MC /12 | R11265-300 EGBA type H11934-300
-1100 0.1 — — — 0.8 — MC /10 | R12699-00-M64 | “4, UV types (H12700A-03) H12700A
-1100 0.1 — — — 3 — MC /10 | R12699-00-M64 | “4, Tapered divider type “4 H12700A-10
-1100 0.1 — — —_ 1 —_ MC /10 | R12699-00-M64 | “4, UV types (H12700B-03) *4 H12700B
-1100 0.1 — — — 3 — MC /10 | R12699-00-M64 | 4, Tapered divider type “4 H12700B-10
-1100 0.1 — — — 0.15 — MC /10 | R12699-00-M256 | *4, UV types (H13700-03) *4 H13700

Note 4: Dark current, time response and pulse linearity data is typical value for channel.
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Photomultiplier tubes assemblies

@ | Spectral response@| Cathode characteristics Anode characteristics
e O o O (6] ©| Dark current ®| Time response ®
Tube | Type |OUt| Spectral curve| QE- | Lumi- Blue Anode 10| mj- Gain _ _
dameterl No. | M® | response | ' lat peaki nous "SIV Ragiant cathode | noys | Radiant T Rise |Transit|T.T.S.
: No. range coae Typ. | Typ. index | Typ. supply Typ. | Typ. yp. Typ. Max. | time | time | Typ.
Typ. voltage Typ. | Typ. |(FWHM)
(nm) (%) |(MA/Im) (mA/W) (V) (AIm)|  (A/W) (nA) (nA) (ns) | (ns) | (ns)
10 mm| H3164-10| @ |300t0650 |®-©| 25 | 100 | 10 | 80 | -1250 | 100 |8.0x 10¢(1.0x 10°| 1 50 | 08| 90| 05
(3/8") | Hi3s95-10| @ |160t0 650 |©-@| 25 | 100 | 10 | 80 | -1250 | 100 |8.0x 10¢|1.0x 108| 2 50 | 07| 9 |05
H3165-10| @ |300t0 650 |®-D| 25 | 110 | 10 | 80 | -1000 | 150 (1.1 x10%/1.4x 108 1 2 21| 22 | 20
163 H12690 | @ 30010650 |B-D| 25 | 110 | 10 | 80 | -1000 | 220 |16x10520x10°| 05 | 2 | 12 | 14 | 14
H12690-300| @ |300t0700| @& 32 160 14 105 -1000 320 |2.1 x 10%]2.0 x 10¢ 1 5 1.2 14 1.4
H6520 @ |300t0 650 |A-D| 26 110 10.5 85 -1000 110 [8.5x 104 1.0 x 108 1 5 2.5 27 2.8
H6524 @ |300t0 650 | A-D| 27 115 11.0 88 -1500 200 |1.5x105[1.7 x 10¢ 3 50 1.8 19 | 0.76
19 mm
(3/4") H6612 @ |300t0650 | A-D| 27 115 11.0 88 -1700 200 |1.5x10%]1.7 x 108 10 300 1.3 14 | 0.36
H6613 @ |160t0 650 |©-D| 27 115 11.0 88 -1700 200 |1.5x10%[1.7 x 108 10 300 1.3 14 | 0.36
H8135 @ |300t0650 | A-D| 26 90 10.5 85 -1000 50 |4.7x104|5.5x 10° 3 20 1.3 12 0.8
H6533 @ [300t0650 ®-O| 23 80 9.5 76 -2250 | 400 [3.8 x 10°|5.0 x 108 10 200 0.7 10 | 0.16

25 mm
1" H8643 @ |300to 650 | A-D| 27 95 11.0 88 -1500 160 |1.5x 105]1.7 x 108 2 20 1.6 16 0.7
H10580 @ |300t0 650 | A-D| 27 95 11.0 88 -1300 100 [9.3 x 104 1.1 x 108 5 50 1.0 11 0.27

o H7415 | @ |30010650 | @-®)| 27 | 100 | 110 | 88 | -1500 | 500 |4.4x10550x10°| 10 | 200 | 17 | 16 | 05

oo Ha178-51| @ |30010650 |®-D)| 27 | 95 | 11.0 | 88 | 1500 | 75 |7.0x10¢|7.9x10°| 2 15 | 27 | 40 | 45
H6410 @ |300t0 650 | A-D| 26 90 10.5 85 -2000 270 |2.5x 10%|3.0 x 108 10 100 2.7 40 11
H7195 @ |300to 650 | A-D| 26 90 10.5 85 -2000 270 |2.5x10%|3.0 x 10¢ 10 100 2.7 40 1.1

]

5 (zr,%m H1949-50| € |300t0 650 | ®-O| 26 90 105 85 -2500 |1800(1.7 x 10%|2.0 x 107 50 400 1.3 28 | 0.55
H1949-51| @ |300t0 650 | ®-D| 26 90 105 85 -2500 | 1800(1.7 x 10%|2.0 x 107 50 400 1.3 28 | 0.55
H2431-50 300t0 650 |®-O| 25 80 10.0 80 -3000 200 |2.0x 10%(2.5x 10%| 100 800 0.8 16 | 0.37

7?3'?)“1 H6559 @ |300t0 650 | A-D| 26 90 10.5 85 -2000 900 |8.5x105/1.0 x 107 30 120 2.7 40 1.5

12(75-[]; H6527 @ |300t0 650 | AD-D| 22 70 9.0 72 -2000 |1000|1.0 x 10%|1.4 x 107 50 300 2.5 54 1.8
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(at 25 °C)

Max. ratings @ ®| Stability @) Pulse linearity ® Remarks
Anode Average TgL?Ii:: | ® o T
to anode height Long | Short | 2% | 5% | Dynode Built-in PMT Note ype
cathode . term | term |deviation|deviation| structure (Type No. No.
voltage ST | el Typ. | Typ. | Typ. | Typ. / stage for referring)
V) (mA) (%) (%) | (%) | (mA) | (mA)
-1500 0.03 23 1 1.0 2.0 3 7 LINE/8 | R1635 H3164-10
-1500 0.03 23 “1 1.0 2.0 3 7 LINE/8 | R2496 H3695-10
-1250 0.1 7.8 1.0 2.0 3 7 LINE/ 10 | R647-01 H3165-10
-1250 0.1 7.8 1.0 2.0 3 12 LINE/ 10 | R12421 H12690
-1250 0.016 — 1.0 2.0 3 12 LINE/10 | R12421-300 EGBA type H12690-300
-1250 0.1 7.8 1.0 2.0 4 7 LINE/10 | R1166 H6520
-1800 0.1 7.8 1.0 2.0 4 8 LINE/10 | R1450 H6524
-1800 0.1 7.8 1.0 2.0 4 8 LINE/8 | R3478 H6612
-1800 0.1 7.8 1.0 2.0 4 8 LINE/8 | R2076 H6613
-1250 0.1 8.0 1.0 2.0 10 20 C+L/10 R5611A H8135
-2500 0.1 8.0 1.0 2.0 40 70 LINE/10 | R4998 Silica type H6610 (R5320) H6533
-1800 0.1 7.8 1.0 2.0 100 150 LINE /10 | R7899-01 H8643
-1500 0.1 7.8 1.0 2.0 30 50 LINE/8 | R9800 H10580
-2000 0.2 7.8 1.0 2.0 10 30 LINE/10 | R6427 UV type H7416 (R7056) H7415
-1750 0.1 7.7 1.0 1.0 150 200 LINE/10 | R580 H3178-51
-2700 0.2 7.6 1.0 1.0 100 200 LINE /12 | R329-02 Silica type H6521 (R2256-02) H6410
-2700 0.2 7.6 1.0 1.0 80 110 LINE/12 | R329-02 H7195
-3000 0.2 7.8 1.0 1.0 100 200 LINE/12 | R1828-01 Silica type H3177-50 (R2059) H1949-50
-3000 0.2 7.8 1.0 1.0 100 200 LINE/12 | R1828-01 Silica type H3177-51 (R2059) H1949-51
-3500 0.2 7.8 1.0 2.0 100 150 LINE/8 | R2083 Silica type H3378-50 (R3377) H2431-50
-2500 0.2 7.8 1.0 1.0 100 200 LINE/12 | R6091 H6559
-3000 0.2 8.3 1.0 1.0 100 150 LINE/14 | R1250 H6527

Note 1: This data is measured with 22Na source and BGO scintillator.
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Dimensional outline and basing diagrams
For photomultiplier tubes
@ R1635, R2496 @ R647-01, R4177-06
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(Unit: mm)
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32

® R13478
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PHOTOCATHODE T CATHODE
o~ N
+H
9 (17.3)
% (BTEMPORARY BASE REMOVED 2
SEMIFLEXIBLE s Acc pa
LEADS 0.7 o
« YT s
i =
8 y SHORT PIN
T
20 PIN BASE 5 m U Lﬂ,
JEDEC = %
No. B20-102 = S
a 14 PIN BASE
® b o
] u
3 ) ) rrouy
P DY8
$51.2+0.5
TPMHA0619EA TPMHAO114EA
0285405 9285405
FACEPLATE ||--#25MIN.
MK% MIN. | FACEPLATE | *\ ‘
P T
PHOTOCATHODE / PHOTOCATHODE /
- I’
o
o
@
<~
S OaaT)
g gR—
ict ov p I SHORT PIN
SHORT PIN -
14 PIN BASE %
=
®
WW g—
%
<
=
14 PIN BASE e
TPMHAO0387EB TPMHAO506EA
28.7 + 0. ®
FaCEPLATE  [<2287£05 @ GZL::SS BASE
25 MIN. %
s
p . 2
PHOTOCATHODE N
o N
+
8 (19.05)
e (ATEMPORARY BASE REMOVED
SEMIFLEXIBLE H Acc
LEADS -
® z
=
IS
I
=
(o]
20 PIN BASE &
JEDEC 2
No. B20-102 ﬁ
= IC Acc
® P DY8
U0
$51.2+ 0.5
TPMHAO0620EA




(Unit: mm)

® R580

® R11102

FACEPLATE 38+ 1 FACEPLATE [-—2380£07
¢34 MIN. {LM'N-_‘
‘ _____ pp—— DY10
PHOTO- B PHOTO- / P @
CATHODE / CATHODE
P N % DY1 K
3 < & =
° 2 e
N =
12 PIN BASE
JEDEC
12 PIN BASE No. B12-43
JEDEC
No. B12-43
T
$37.3£0.5
TPMHAO121E8 TPMHA0228EA
@ R3886A @ R9420, R9420-100
438+ 1 () GLASS BASE
FAGEPLATE $38.0+0.7 ® GLASS BASE FAGE PLATE o
225 ¢34 MIN. —Y—
934 MIN. ‘ 322+ ‘———
PHOTO- = IS
CATHODE
Y
© PHOTOCATHODE \l/
: . L
3 H (23)
5
(ATEMPORARY BASE REMOVED
DY10
P DY8
SEMIFLEXIBLE
LEADS DY7 (5) ERG
z L ) DY5 (8) (3 Dv4
s
° SEMIFLEXIBLE bys@ @pve
z LEADS
12 PIN BASE 9 i % 2 DY1 @
JEDEC g DY1 K @ B K
S
No. B12-43 % ®BOTTOM VIEW I (BBOTTOM VIEW
— =
- P Dy 12 PIN BASE g P
mjiH il g
No. B12-43 a
2
$37.3+0.5 =]
g
TPMHAQ104EC ¢37.3+0.5 DY1 K TPMHA0519EE
938+ 1 (A GLASS BASE
34 MIN. [FACEPLATE 225 $53.0 £ 1.5
"—ﬂ, % FACEPLATE 546 MIN.
\ K ‘—"
. ©
/ - = PHOTO. 7 T
\ -
] CATHODE
PHOTOCATHODE s
S |
©
™~ (23) o~
HA TREATMENT H
, (ATEMPORARY BASE REMOVED N
2 Ac pyg -
SEMIFLEXIBLE = DY6
LEADS L )=
DY7 5) DR
“CONNECT SH TO DY5
| DY5 (4) (2 ov2 LIGHT
Z vz ® @ g TIGHT SHIELD
2 T
= DY1 —
20 PIN BASE 5 %
JEDEC 2 s
No. B20-102 g 21 PIN BASE =
o
<
3
]
a...... TP

$51.2+0.5

TPMHA0621EE

TPMHAO0123EG
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@ R331-05 @ R1306

53.0+15 $51.0£05
FACEPLATE FACEPLATE
FACEPLATE | 446 MIN. FACEPLATE | 46 MiN. |
%=l T = siCovio s DY7 DY8
= pHOTO- [ 7
E CATHODE

PHOTO-
CATHODE

I N

H +H <

Q < =

& -5
HA TREATMENT, &

SHORT PIN
*CONNECT SH TO DY5
T T TIT ] ‘ ‘
» 456505
g
21 PIN BASE = 14 PIN BASE
e JEDEC No. B14-38

TPMHAQ072EF TPMHAOQ089EC

@ R1828-01 @ R2083

652+ 1 652 1
FACEPLATE 546 MIN. FACEPLATE 46 MIN.
PP By /‘ ----- - ic 1€ 1c
PHOTO- 0,
PHOTO- / CATHODE
CATHODE —
N
+H
HA TREATMENT =

HA TREATMENT /| Q%
ol =
S
IS
2 SHORT PIN
19 PIN BASE |
.
<
SMA =
CONNECTOR @
20 PIN BASE
JEDEC
No. B20-102 i q w PUUJ

$51.2+0.5

TPMHAOQO64EE TPMHAO185EE

@ R2154-02 @ R4607A-06

$51.0+ 0.5 $52 +1
FACEPLATE
FAVEFLATE | . ¢46 MIN. FACEPLATE \L\ 946 MIN.
e T =<1
PHOTO- (7 = DY7 DY8 5 B
CATHODE PHOTOCATHODE
o
+
P
5]
o
+ .
oA >
NI
S TTTOI |
14 PIN BASE 3 P
JEDEC §
No. B14-38 15 PIN BASE ™ SHORT PIN
$56.5 £ 0.5

TPMHA0296EB TPMHAO003EC

34



(Unit: mm)

€ R6231, R6231-100 & R7723, R7724, R7724-100, R7725

$51.0+0.5 $52+1
FACEPLATE £46 MIN, FACEPLATE 546 MIN
N R7723
oaove A :
8| = Py
= +
b N
‘ ‘ R7725
$56.5+0.5 TT T
14 PIN BASE i
JEDEC No. B14-38 21 PIN BASE E:
[ JEDEC No. B14-38 =
el
TPMHAO0388E8 TPMHAO509EC
51+ 1
951 %1 (éDGL:fS BASE M FACEPLATE (AGLASS BASE
246 MIN. k FACEPLATE 2 N 20
Zi%‘-li-gDE 5 ‘ PHOTOCATHODE
) o N
o (34)
- (WTEMPORARY BASE REMOVED 3
g

SEMIFLEXIBLE

LEADS
Z
s
x| R %
< T g
20 PIN BASE S| = SEMIFLEXIBLE 2
JEDEC ® 2 LEADS -
No. B20-102_/ =]
<
I o |
U ﬂw Ll = z
e
$51.2+0.5 20 PIN BASE £
JEDEC g
No. B20-102 |
]
2
2
|
TPMHAO606EA $51240.5 TPMHAO0627EA
$59.5+ 0.5 $76.0£0.8
FACEPLATE $55 MIN. FACEPLATE $70 MIN.
]
——t—— [Eyep—— E——— DY7 DY8
PHOTO- PHOTO- '
CATHODE CATHODE \
©» I
H| o ! .
651541.5 gl & 4515£1.5 Q%
el = N
& 14 PIN BASE | - 8
- JEDEC i -
No. B14-38 \
14 PIN BASE ‘
JEDEC I
et /TTIOTT j
4565205 I O
$56.5+ 0.5
TPMHA0510EA TPMHAOQO078EA
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€ R6091

& R6233, R6233-100

676.0+0.8
76 %1 FACEPLATE
FACEPLATE 265 MIN, 470 MIN
-------------- =N B
PHOTO-
e o5
+H| X
14 PIN BASE i sl =
~ JEDEC g
B No. B14-38 -
[
SHORT PIN JR—
* CONNECT SH TO DY5 M‘H U‘ULU
$56.5+0.5
21 PIN BASH~/¢51.5 +15 %
s
®
TPMHAO0285EE TPMHAOQ389EB
4802
9761 FACEPLATE
065 MIN. —— $72 MIN.
TTEesL o i DY6 DY7
&g
PHOTO- ©
CATHODE H s
92 vl <
$51.9+2.0 © 2
o 3
H| % ped
3 2 14 PIN BASE
° JEDEC /| BOTTOM VIEW
- No. B14-38 (Basing diagram)
$52.5 MAX. BOTTOM VIEW w m‘ﬂ*m’
20 PIN BASE $56.5 + 0.5
JEDEC
No. B20-102 /
g
9512+ 0.5
TPMHA0634EC
@ R10233, R10233-100 @ R14689
990+ 1
FACEPLATE 485 MIN. ‘
DY6 DY7
PHOTO- o 5
CATHODE =
H X
o < o
¢51.5+1.5 < = Hl
o ) Q<
I a2
& $51.9+2.0 -2
14 PIN BASE s
JEDEC
No. B14-38 14 PIN BASE
mmmm JEDEC BOTTOM VIEW
No. B14-38 (Basing diagram)
i
6565+ 05
TPMHAO0580EB TPMHAO0635EC
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(Unit: mm)

@ R10806, R10806-100

® R877, R877-100

FACEPLATE

9102 + 1
995 MIN

¢133.0+ 1.5

5111 MIN.

51.2+0.5

TPMHA0373EF

T
PHOTO-
CATHODE ol o
-
®
14 PIN BASE bt 2z b .
JEDEC ® -
o K2
No. B14-38 CATHODE =
955 MAX. 3
‘ ‘ 14 PIN BASE
$56.5+0.5 JEDEC
No. B14-38
#56.5 £ 0.5
TPMHAQ628EA TPMHA074EC
$133+2 9133+ 2
FACEPLATE FACEPLATE
120 MIN. $120 MIN.
P e — 1 P DY8pye P e —
s ~J DY7 P S~
PHOTO / oY 00 PHOTO /
CATHODE 1 6y CATHODE,
ic 644, I
ic @)
ovs &
G2 &DY1
s ©
N g
gl % 8l %
| © Nl ©
& N
+15 78.0+1.5
HA TREATMENT e HA TREATMENT T
20 PIN BASE 20 PIN BASE
JEDEC JEDEC
No. B20-102 No. B20-102
5 #51.2+05 TPMHA0018EE
) 412842 (AGLASS BASE ) $134+2
4110 MIN. ‘ #111 MIN.
PHOTOCATHODE ©
o H| »
+ <
Q I =
K CATHODE 8
= MAX. | -
0
8
484542 & |
14 PIN BASE
JEDEC
SEMIFLEXIBLE
No. B14-38
LEADS
e UL
=
Be - | NE $56.5£0.5
20 PIN BASE I E S
JEDEC No. B20-102 o g
-y
2
2
H =]
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@ R5912, R5912-20, R5912-100

@® R14688, R14688-100

INPUT | 20215 ‘ 620245
WINDOW 4190 MIN. INPUT 4190 MIN.
R5912/-100 WINDOW
w wn
g +H
. °
§ 5l % S 5%
o (Bottom view) = Basing diagram
& o I E (Bottom view)
5N NS
o R5912-20 &
+2.0
20-PIN BAS 20-PIN BASE
JEDEC No. B20-102
2512405 1$51.2+0.5
(Bottom view)
IC: Internal connection
(Do not use)
TPMHAOS00EC
@ R7081, R7081-20, R7081-100 @ R12860
) 4508+ 3
| 925345 ) 4460 MIN.
INPUT 220 MIN.
WINDOW R7081/-100
/// \\\
// \\
/ \
/ 2 \
&
PHOTOCATHODE
PHOTOCATHODE
©
P
Qg (Bottom View)
[ <
Q| = =)
~Ng R7081-20 M EEIN
3 ol bl g
© g S
8
254+ 3
20-PIN BASE B
JEDEC No. B20-102 T (Bottom View)
451205
IC: Internal Connection 20-PIN BASE 75+ 2
(Do not use) JEDEC No. B20-102
51.2+0.5
TPMHA0501EC & z TPMHAO0630EA




(Unit: mm)

@ R9880U-110, R9880U-210

@ R7600U, R7600U-100/-200/-300

124+04 ,46+0.8 10.16

PHOTOCATHODE 0.5+0.2 .0
GUIDE MARK
——————— 12 x90.45 ‘ !
W |

o = — :
R = [ g e
H R '5‘-”06 { i o =
oz BET [ H y 2|
EEpiR i S @ < -
o 2RE L — &b
INSULATION COVER
SIDE VIEW BOTTOM VIEW

Y3
DY5
DY7

GUIDE MARK

T © ®
> > >
o o o

TPMHAO539EC

[130.0+0.5
[125.7+0.5 M
[18 MIN 0.6+04 | 2.54 PITCH
1 N ]
YA
1 | ot -t
&L» %
7

PHOTOCATHODE ~ 29 x ¢0.45

INSULATION
COVER

EFFECTIVE AREA

TOP VIEW SIDE VIEW BOTTOM VIEW

BASING DIAGRAM
K :Photocathode

Dy :Dynode
P :Anode
CUT : Short pin
IC  :Internal connection
(Don't use)
TPMHA0278EJ

@ R11265U-100, R11265U-200, R11265U-300

0300405
257405 22005, 44507 2032
18 MIN, 06:04 | | ©| 254PoH],
H ‘
3 _
,,,,,,,,,,, | g 1 ouT(9)
i of [P cutao
: i1 CuT (10)
i S ] 1
PHOTO- N H S 3| T
CATHODE {4 ! M vall QT
i 4MAX.  15x00.45
b PHOTOCATHODE
2| oee P INSULATION COVER
s
2| s opa SIDE VIEW BOTTOM VIEW
18 MIN.
TOP VIEW

Ic Internal connection
(Do not Use)

TPMHA0297EJ

030.0 £ 0.5,

0
026.2%05 18705 é 19 x$0.45
- 023 T 2295
2295
| |
; t & J;
ARE:
+
W
i
4.2MAX. 4xR3.5
4xR1.35 2256 ‘
EFFECTIVE AREA \ PHOTOCATHODE
TOP VIEW SIDE VIEW BOTTOM VIEW

BASING DIAGRAM

: Photocathode

: Dynode

: Anode

: Internal connection

(Don't use)

TPMHAQ577EB
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@ R2248 @ R6236

it
.o
Z| +
S| o
| @ e
. Z| -
L =
| HE:
804
8 MIN.
FACEPLATE ,ji 595410
/T FACEPLATE #\ 54 MIN. ‘
PHOTOCATHODE I PHOTO- e
‘ b CATHODE
‘ 2
<~
| )
‘ + )(
mﬂm E— ¢515+15 gl <
© T “ 14 PIN BASE Fé
% SHORT PIN JEDEC
11 PIN BASE z No. B14-38
$56.5+0.5
TPMHAQ098EC TPMHA0392EB
(R N
! I
| | ol e
| 'z =
L S|+
o
i | ]l e
| :
(G T ) v
76.0+1.5
FACEPLATE 70 MIN.
e (OMIN.
PHOTO-
CATHODE o
<
SE1 S| <
9515+ 1.5 8l £
&
14 PIN BASE -
JEDEC
No. B14-38

$56.5 + 0.5

TPMHA0393EC




(Unit: mm)

@ R8997

@ R10550

33 MIN. 16 My
(® GLASS BASE D
18; ; (AGLASS BASE
. I \VB;
|
| E i §I
; El : &
16 MIN ‘ Nl ’ N /
FACEPLATE e
FACEPLATE 38803 (626) BN
(626)
- e
Semotesoss (® TEMPORARY BASE REMOVED ¥ 59
/ (ATEMPORARY BASE REMOVED
PHOTOCATHODE, DY7  DYs
PHOTOCATHODE, QO
o
o S
37.7+10 A 377210 o)
| 5|
% %
g g
SEMI-FLEXIBLE H SEMIFLEXIBLE 2|
LEADS i LEADS 2
® 7/ \\ E ® // \\ E
il A\Y H il Al 2
20 PIN BASE I 20 PIN BASE M
JEDEC 5 JEDEC 5
No. B20-102 z No. B20-102 z
9 9
o o
b 5
= ® |
HJUU@H 07 = © —HJUUE@ 07~
951.2£05 TPMHAO0552EC 9512205 TPMHAOQ576EC
$285+0.5
#2542 0.5 (® TEMPORARY BASE REMOVED
R13# 1 FACEPLATE FAGEPLATE 4\925 MIN.
N e K
\ | ] P4
[ ! i i s
0 PHOTOCATHODE |, | b=
PHOTOCATHODE, ; | ! «
—_— 4 P
3 <
=
=)
SEMIFLEXIBLE IC T DY1
DS ;
LEAI z o~ SHORT PIN
_ = $29.0+0.7 +
O [ Q o~
© =
z =
12 PIN BASE 5]
JEDEC z HA TREATMENT ~
No.B12-43 - a
=)
<
u
U =
$37.3
14 PIN BASE/ |
>
<
=
o
TPMHA0460EB TPMHA0507EA
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& H8711, H8711-100, H8711-20

0, H8711-300

@ H7546B, H7546B-100, H7546B-200, H7546B-300

L257 04 x16
‘ ‘ 45 PITCH 5 eal a e ST g g 4 x50.3 GUIDE MARKS P1 0 ANODE' OUTPUT
. 'z z b4 1 Z 1zt o
4003 155 &1 6. LB Bl D¢ P2 |—————————— ANODE2OUTPUT | 254 PITCH
- | | : .
3 #N GuiDE MARKS | s e — : : (60.64)
i . 5 el 5 L oo e N LI Pe3——————o ANODE63 OUTPUT |8x8
&l g b I 2|2 Bl 2|, oo S8R gy =20 P64 }———————————o ANODES4 OUTPUT
p " 2/5(5 2 3 =2 e ! ,'>lo mE Dy12 OUTPUT
3 2 g9/ £ ol JE| = ! v TERMINAL PIN (¢0.64)
< - - b | | \ $0.3\
O o, ww - w Zo| ' TOP VIEW 4-60.3 ! r———o GND TERMINAL PIN
TOP VIEW 238 2 gl Sal! EHER \_GUmE” ! R20 (6064)x2
HEHEE g B =2|E W
(130005 & i Y £50.0£05 1 ZRi16
I—\,,,T,, [= ,T, [ =NRW C4 ==C3 71
PMT: I b SOFT TAPE Rig| ZSR15
oy R7600-M16 SERIES R34 N I Dy12
% P < ‘ =R14
< INSULATING o 2 I 2Ll
o = W TAPE ol 2 M PMT: R18 =
S| @ o ‘ R7600-M64 SERIES Dyt
H © PT P2--P8 P9 --PI5P16 | Rig < i — R17-C1 ZR12
2 *\POM CASE Ay ‘ oyio—wirT—L
2 iR = Ll =R11
™ DIVIDER G, I8 08 | Dyo—————
ASSEMBLY Dy12 il [ \POMCASE ZR10
R16 R12= C2 & o Dyg——
] mir T Dy 11 —M——% o g 254 ||, =R9 R1, R0 R14:100 k2
o R15 R11= C1 3 R210 R4, R15: 200 kQ
o SIDE VIEW Dym}—Wsz——r REAT=ITIY o7 EL R16: 300 k
Dyo————% SIDE VIEW Dys———1 R1710 R19:51 Q
054 508 254 Ro= =r7 R20: 10 kQ
- T Dy8k————3% -HV INPUT DysH———% R21: 1 MQ
3 4 x SCREWS (M2) 2
4 x SCREWS 162 Rz TERMINAL PINS =R6 C110C3:22nF
X Dy12 OUTPUT Dy7 R B ($0.64) Dyd———1 C4:10nF
(M2) TERMINAL PIN oys < g =Rs
o | QL b (6045) R6= & ANODE OUTPUT Dy3—
S - .88 Dysk————%. ] TERMINAL PINS (50.64) ZR4
S =il ZI L ReE b 254PIMCHEx6 Dp———1
X e gl Dy4 Eye ZR3
3 A =
N © HV INPUT Dy3——3 Dy12 OUTPUT o R2
! - R3= F =
ANODE OUTPUT TERMINAL PINS Dy2 731 (ngg’i";“" PIN st( IEF(;ZA)WAL ****** L
TERMINAL PIN (¢0.46) R2= : : K R21 ZRT  -HVINPUT
(50,46, A1 to R3: 360 kQ Dyt F——3 BOTTOM VIEW Lo TERMINAL PIN
2.54 PITCH 8 x 4) R4 to R13: 180 kQ. F R1= (¢0.64)
BOTTOM VIEW R14:1 MQ Ke J
R151t0 R17: 51 Q ~ mj
R18: 10 kQ
C1 10 C4:0.01 uF
TPMHAOQ487EE TPMHA0223EC
@ H8804-300 @ H11934-100, H11934-200, H11934-300
2x935 IV TERMINAL PINS (50.64) SIGNAL OUTPUT: RG-174/U (BLACK)
£xe03 o2 o ASP-23882-A-1, SAMTEC 25‘:95:52‘% -HV: RG-174/U (RED
MARKS\ \™ T R7600-M64 SERIES ~ POM CASE ’ POM CASE 5 x SCREWS (M2)
b DIVIDER ASSEMBLY ANODE OUTPUT TERMINAL PINS w
(0064254 PITCH,8x8) S P ®
L v TD-108-T-A-1, SAMTEC x 4 PCS = |
N Stg o | * _ % I s s
AL S S o
| I [\.GND TERMINAL PIN (60.64). //// 2 | "
A== g |l TS-101-T-A-1, SAMTEC e — e i © ©
T o
i CACh oS (064) 026.2 08MAX. | 32505 1500°5° 10| |5
205 TS-101-T-A-1, SAMTEC
0257 i e 42 /4, SCREWS (M2) [30.0£05
TOP VIEW - 5% 2 BOTTOM VIEW TOP VIEW SIDE VIEW BOTTOM VIEW
.- N 45.0+0.8
FILLED / . SIDE VIEW
WITH 'xl \ [ty el K
INSULATOR | Neo03) | (PINS CONNECTION: BOTTOMVIEW) ! }Pi
\ o5 ] | ARKS I [pt]polPr7[pes|paslpatlpaslesr] ! DY2 DY3 DY4 DY5 DY6 DY7 DY8 DY9 DY10 DY11 DY12
N i GND| |
. [ |
1 lonol ! I }
! ; RO [R10 |Ri1 |
! 1 it ‘
! o 1 |
1 oUT] |
I |pepiePoalpazlpaclpaslpselpss] | } } |
: *A: THROUGH HOLE (NO CONNECTION) : Il¢ |
it R1:300 k it
! R2, R7 to R14: 200 kQ o
K- \F HV R3, R4: 130 kQ SIGNAL OUTPUT
Dyi Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 DyloDylt  Dyi2 - P64 PE3--- P2 P1 RG-174/U (RED) R5, R6: 160 kQ RG-174/U (BLACK)
: R15: 100 kQ
RTSR18 SR1iCY ZRoo R16 to R18:51 Q
— R19: 1 MQ
R21 c1| ¢z c3 :
AV AV AV VA AV AV AV AV AV VA AV AV AV C1 o C3 ool uF
R R2 RS R4 Rs Re Ry RS RO RIOAT1 12 RIS Al4 RISATS | NOTE: DIVIDER RATIO=2.5: 1.3: 0.8: 0.8: 1: 1: .....1: 0.
Tee . TOTAL RESISTANCE=2.78 MQ, DIVIDER CURRENT=359.7 uA at -1000 V (MAX.)
-HV INPUT R1, RS to R14: 100 k2 g gza2.32
TERMINAL PIN R2to R4, R15: 200 kQ Ed )_E 5 5 5 ’5
($0.64) R16:300 kQ £ 2899 o3
R17t0R19:51 @ Y5288 Ao
R20: 10 kQ Fg O Q2 Qg
R21:1MQ §§ EE 22 28
C110C3: 22 nF 2ok == <<
C4:10nF 2.54 PITCH

42

(90.64)8x8

TPMHA0550EB

TPMHAQS86EA




(Unit: mm)

& H12700A, H12700A-10

32.7+1.0
27.4+0.9 12 x 3=36
4 45+03
START MARK 16.4£03
1.5 4 2 ‘
g P1|P2|P3|P4|P5|P6 |P7 |P8 g : E; % o8 ‘ o8 o8
I— = | 1h o T Tt [,
P9 |P10|P11|P12|P13|P14 P15 P16 o i ‘:n:, - I A1 [ A R
w 1E « el B Y [ N
= I d | = ool o oo | ool o ool =
P17|P18|P19|P20|P21 [P22 |P23 [P24 5 d B | oe| 8 SH N
© P e | I1E <2 i T RE
> g5 0 — @ ool o 8l oo & ool
i P25|P26|P27 |P28|P29 |P30 P31 |P32 | | K s g 7:77} = 9]z 3 i SHE AN
- P33|P34|P35 |P36 |P37 |P38 |P39 |P40 ol o &0 = O xlo ao 3 T oo 8] [oe 3
0 | Q ool @ elfleel2 | [52] 3
O l ) d ——N0 ol 8 S \|oe| 3| [oo] &
P41|P42|P43|P44 [P45 P46 P47 P48 £ | ‘ H P B g gl ool | ool g
o d ool 3 ] al @ ao| 2
P49| P50 |P51|P52|P53 |P54 |P55 |P56 e} : A P ' IR AN AN AL
sk | o 5y ) ! -
& P57|P58|P59 |P60 [P61 P62 |P63 P64 I ! | ilm %x a ‘ 3 2
©y | ! P L —U
2 = 2 \ o M3 DEPTH 2.5
!6 5! 6x6=36 !6 5! INSULATING TAPE J NN
=
PLASTIC BASE 2 4 x SIGNAL OUTPUT CONNECTOR
HSA-200-D36P-X
mig. JC ELECTRONICS CORPORATION
TOP VIEW SIDE VIEW
-HV: SHV-P
(SHIELD CABLE, GRAY) BOTTOM VIEW
H12700A
P8 P
o o CONNECTION FOR SIGNAL CONNECTORS
Pe P62 (BOTTOM VIEW)
5 - GND| P7 | [GND| P5 | |GND| P3 | [GND| P1
.
o e o5 GND| P8 | [GND| P6 | |GND| P4 | [GND| P2
Dotk GND| P15| [GND|P13| |GND|P11| [GND| P9
A<K D:(J DY2 DY3 DY4 DY5 DY6 DY7 DY8 DY9 DY10 1 P1 GND P16 GND P14 GND P12 GND P10
Y [ (Y GND| P23 | [GND| P21 | [GND|P19| [GND| P17
- GND| P24 | [GND| P22 | [GND|P20| |GND| P18
ST GND[ P31| [GND|P29| [GND|P27| |GND] P25
B L Lt LR L LT romve vorrmee GND[ P32| [GND|P30| [GND|P28| [GND] P26
:}E DIVIDER GND| P39 | [GND| P37 | [GND|P35| [GND| P33
sz O GND| P40 | [GND| P38 | [GND|P36| |GND| P34
ez GND[ P47 | [GND|P45| [GND|P43| [GND| P41
1t 1 GND[ P48 | [GND| P46 | [GND|P44| [GND] P42
1 o5 zegzeene bBEBEREZ GND| P55 | |GND|P53| |GND|P51| [GND| P49
N o “Gzio ‘ 8E 55555555 E555555k
oA DRemmoom  Gvowew' | 25 EEEEEEEE EEZEEBBEE GND| P56 | [GND| P54 | |GND| P52 [GND| P50
ewewomBle G LRSS Y Gl 1 22 88383833 33333333 GND|P63| |GND|P61| [GND|P59| [GND] P57
| e nemasn - CnL GBI “g8gg8e8e  ggEggege GND| P64 | [GND| P62 | [GND| P60 | [GND| P58
l DIVIDER CURRENT = 225 pA at-1100 V ! . €« << g €« << qq “‘
””””””””””””” 2-(DOUBLE-ROW 2 mm Pitch) CONNECTOR GND|DY12| |GND|GND *B |GND| |GND| *B
*8 |GND| [GND| *B | |[GND|GND| [GND|GND
SIG4 SIG3 SIG2 SIG1
H12700A-10
) P4 NOTE *B: No pin.
P7 P63
P6 P62
o : :::; TPMHAO0601EB
] Pa P59
(g(K DY1 DY2 DY3 DY4 DY5 DYé DY7 DY8 DY9 DY10 P2
R16L R17L R18 L R19
R21
R1 R2 [ R3 | R4 | R5 | R6 | R7 | R8
ACTIVE VOLTAGE
,_HW DIVIDER
t—forrt
R23:
Re2:
H
i 7}7 © P 222823
i g5 iR gegeeeee
& (e S ssE ] §E 55555555 EEE55555
) ! Ris 022 ‘ 33 BEEEEREER EEEZEEEEE
(SHIELD%HA;LPE GRAy | pete oot :E | § g 33333333 33333333
i R22, R23: 4.99 k2 C11, C12: 0.0015 pF 3 3 é é é é é é é é é é é é é é é é
1DIV\DEHCURRENT:225uAat—HOOV ! . 3 3 z 3 z 3 z E 3 3 z 3 3 3 z E‘
””””””””””””” 4-(DOUBLE-ROW 2 mm Pitch) CONNECTOR



@ H12700B, H12700B-10

44

327+1.0
27.4+0.9 L‘HS\Z(ZONQIEZCF)’TOR *A 12 x 3=36
-200-50 4 04,5+0.3
START MARK 164208 mfg. JC ELECTRONICS| 5 =
: CORPORATION ‘
& P1|P2|P3|P4|P5|P6|P7|P8 g | ] % o8 ‘ o8 o
oy | w : H P 1 %ﬁ, _531
P9 [P10|P11|P12|P13|P14|P15 P16 = | ‘:r' SN el | [l
w HE o sel e | ool B e 5] 5] 2
= I d | = bt oo |2 ool o ao| =
P17|P18|P19|P20 P21 [P22 |P23 P24 5 i HEe | = SR TH IR R
© 2| W | L= <2 O T [ e e e
S 0 — ® 8 | 18 P I
E || P25|P26|P27|P28|P29 P30 P31 P32 A% ﬁg ,,:7, { HE o dld o L5 | L RN
~| B w — — < o oaf 8 oo ®
x P33|P34|P35|P36|P37 |P38 |P39 |P40 5585 l W | = D‘EE o $ e 2| ez
9 - < 8 o € ool ¥ oo| g
P41|P42 P43 |P44|P45 |P46 |P47 |P48 E : ‘ AF = g1 0z 8 o
P49|P50|P51|P52 |P53 |P54 |P55 [P56 § : = L 2’ g Z §
T o H @ ' =
& P57|P58|P59|P60 |P61 P62 |P63 P64 I ! | il & 3
©oy o ! L AP L
‘6.25‘ 6 x 6=36 ‘6.25‘ \ 2 M3 DEPTH 2.5
=5 e INSULATING TAPE GND CONNECTOR * 235
PLASTIC BASE HSA-200-S02P
mfg. JC ELECTRONICS 4 x SIGNAL OUTPUT CONNECTOR *A
CORPORATION HSA-200-D36P-X
mfg. JC ELECTRONICS CORPORATION
TOP VIEW SIDE VIEW BOTTOM VIEW
NOTE *A: Suitable sockets for the connectors will be attached.
For signal output is HSC-200-D36P-X (JC ELECTRONICS
CORPORATION).
For -HV, GND is SQT-102-01-L-S (SAMTEC).
H12700B
P8 P64
P7 P63
P6 P62 CONNECTION FOR SIGNAL CONNECTORS
s Par (BOTTOM VIEW)
: :zz GND| P7 | [GND| P5 | |GND| P3 | |GND| P1
T GND| P8 | [GND| P6 | [GND| P4 | |GND| P2
{K DY1 DY2 DY3 DY4 DY5 DY6 DY7 DY8 DYS DY10 GND|P15| |GND| P13 GND| P11 GND| P9
GND| P16 | |GND| P14 | |GND|P12 | |GND| P10
R2t e A e e GND| P23 | |GND| P21 | |GND|P19| |GND| P17
GND| P24 | |GND| P22 | |[GND|P20| |GND| P18
e Les Lo Les Lo Loz e | o GND| P31 | [GND[P2g| [GND|P27]| [GND]P25
— 57 DIVIDER GND| P32 | |GND| P30 | |GND|P28 | |GND| P26
e GND| P39 | [GND| P37] [GND|P35| [GND|P33
Rez: GND| P40 | [GND| P38 | [GND|P36 | [GND| P34
14 GND| P47 | |GND| P45| |GND| P43 | |GND| P41
8 eNp e o5 zygigens EEEBERE2 GND| P48 | |GND| P46 | [GND|P44| [GND| P42
Remde  Goww” | S5 PPFfEfEf  EEEfRfEf GND| PS5 | |GND| P53| GND| P5t | |GND P49
et Gwil 0 B2 33338333 fsddiiig PE6 | |GND| PS4 | GND| P52 GND| P50
; R22, R23: 4.99 kQ C11,C12; OOOTSpF: o § § ‘é § ‘é § ‘é § § § ‘é § ‘é § ‘é § Pea GND P61 GND P59 GND P57
i . - ! 23222232%23% $%223222%2%
|_oERoURRENT Tz A a0y ] +H{BOUBLE ROV 2 mm Pk CORNEGTOR ‘ P64 | |GND| P62 | |GND| P60 | |GND| PS8
GND|DY12| [GND|GND| | *B [GND| |GND| *B
*B |GND| [GND| *B GND|GND| [GND|GND
SIG4 SIG3 SIG2 SIG1
H12700B-10 NOTE *B: No pin.
P8 Pe4
P7 P63
P& P62
P5 P61 TPMHA0602EB
P4 P60
GR P3 P59
K DY1 DY2 DY3 DY4 DY5 DYé DY7 DY8 DY9 DY10 § P2
R21
R1 R2 | R3 | R4 | R5 | R6 | R7
forz]
o
R23:
R22:
,,,,,,,,,,,,,,,,,,,,,,,,,,, e crogoge e
" Ri:430kQ R22,R23:499Kk0 | o5 zeRILER [ O -4
SHv-P ! 2 360ka I 8E 55555555 E5555555
(SHIELD GABLE, GLAY) 1 -5t ko 1020014 | 23 EEEEEEEE EEEEEELEE
Phemome Qmw 1 gg 3333833833 38333333
I R17,R19:51 Q C10:0.01 pyF : 0O oooo0oooaoo ooocoocoaQao
| R21:1 MQ C11,C12:0.0015 yF | %%%%:%%% %g%%%%%%
| DIVIDER CURRENT * 214 pA at 1100 V (MAX,) | - 4-(DOUBLE-ROW 2 mm Pitch) CONNECTOR '




(Unit: mm)

@ H13700

9984B-140Y901

INSULATING TAPE IRISO ELECTRONICS CO., LTD [151.8+0.3
START MARK ‘ 321 , 47.5
. T — T
112[3]4]5/6[7(8]9]10/11]12]13]14]15]16 | < N . - ‘ B
17]18]19]20(2122| 23| 24| 25( 26| 27] 28] 29| 30 3132 '&-‘ | -
g 33]34/35(36|3738] 39|40 41]42|43|44]45 46|47 | 48| | o < : 1
o 5 %) w I
X
o 6 g | l] S — —
<5 ] S Q ' i gl !
=m o~ @ m SIG1 ;
sy o sl Eol | 1 o \ e
oWa 3 Al [ © 5 o _
[=ROR-- T - @S T T %[ - IR
<27 x o A0 || I SIG2 o
<5 g 0Og | 1l
a0 =
40 < ! R1.8 [
Q | L
=z @] -0 ,;
o) = | £ f
Q | C s
' £ ] ] of | 3
3 3
w CASE (POM)
3.0 x 14=42.0 4 o
s 4 x M2 DEPTH: 8
(J48.5) 2 3
<
LJ
TOP VIEW SIDE VIEW - BOTTOM VIEW
CONNECTION FOR SIGNAL CONNECTORS
(BOTTOM VIEW)
[]GND [ 17 ND[ | [ ]GND []7
[GND_2| [72 GND GND 72
GND [73GND| GND 7
-HV: SHV-P P4 (74 P65] P17/ [74
P3 7! P81 P161 7!
(SHIELD CABLE, GRAY) s a7 b5 8] 7o
P1 7 113 P129
P50 8 78 P66 P178 8
P34 9 79 P82 P162 9|
P18 80 P98 P14
P2 81 P14 P13
P51 7 P17
P35 83 P83 P16!
P19 84 P99 P14
P3_ 15| [85 P15 P131 15|
P52 16| 86 P68 P180 16|
poss P36 17| [87 Ped Pi64
} P20 18 88 P100 P148 18
| P255 P4 9 89 P116| P132_ 19
. P53 90 P69 P181 20
P37 91 P85 P1
P21 g 92 P101 P1 g
y N P5 93 P117 P1
. P2 Paa2 7P T Pi g
DY1 DY2 DY3 DY4 DY5 DY6 DY7 DY8 DY9 DY10 GR P1 P24t P38 25 95 P86 P1
i T B = P22 26|~ [96_P10] Pi 3
i cio PG 27| ch [97 P11 P o
i P55 28| &[98 P71 P 3
R19 RI4ZR15 SR16 SRI7 R18 &[P39 2] 9199 P87 &l |alP 3
o1 e c3 c4 QP2 poy Fiosiol |2l =
H—1 ZLP7_ 3l P119|Z| |Z[P o
R R2 |R3 | R4 | Rs | Re | R7 5[E56_32| O [0 PRl |clPl <
s = sl Zp =
\ Z[Pa0 s3] (103 pes|Z| |Z|PI 5
c12 TRANSISTOR CIRCUIT o | P24 L P104|c| |oc|P1 w
- O[Ps 35| = [105_P120|0| |O [Pt z
i B = [P9 36| Z [106_Pi2t|~| |=[P z
- g 3 P25 37 Q 107 Pits|z| |Z [P 8
R21 S..uo ;,;41 :B P [108 P89 % ; ; P
0 £ g 5 b0l O [0 i3 | (2fpis a0l
T o aH LARTR AN @a| @ S
= P26 41, [111_Pi06|%2| (4[P e
SHV-P S 5 _ _ oy T g 2@ 37342 ”5772 P90 ]~ Z; E
(SHIELD CABLE, GRAY) c Eeg & & & & &g CL*;?? = ol e =
2 3 EE E E E E = = 5 Z Ll =z
s 55 55 55 55 27 P
ARG o s oo g gEE..... EE..BE...... EE Pis 5| 2 P71 io| 2
| R2RT: 470 k0 C3:0.022 JF | 533 33 33 33 [Psg 27| P ik
e Coomie £ g5 g5 g5 e d s
to Q : 0.4
i R20, R21: 4.99 kQ C11,C12 l:).DD|5pF : 3 5 5 3 5 3 5 3 7333 %% P1 %
| DIVIDER CURRENT185 pA at 1100 V (MAX) | . . P60 51 P
fffffffffffffffffffffffffffff 2(DOUBLE-ROW 0.5 PITCH) CONNECTOR P13 52 =
[P29 53 P1
[P45 54 P
[P61 55 P1
[P14 56 P1
[P30_ 57 P1
(P46 58 P1
[P62 59 P1
Pi5 60 Pt
P31 61 i P1
[P47 62| [132 P95 P1
P63 63 33 P79 P
64 34 P128 P1
P112 Pt
36 P% P17
37 P80 P19
38 GND! €]
39 GND |Gl
40 GND! Gl

TPMHA0618EB

45



@ H3164-10

@ H3695-10

$10.5+ 0.6
8 MIN.

PHOTOCATHODE

PMT: R1635
\ WITH HA TREATMENT
AND MAGNETIC

|_|\SHIELD (t=0.2 mm

wn -
o
+ >~
2 é #10.8+0.3
8 = .8+ 0.
I3
1]
<<
P
L
X
O
le}
1zl
T
=
; )
“r $10.6+0.2
o Ji
g g

: SHIELD CABLE (GRAY)

SIGNAL OUTPUT
: RG-174/U (BLACK)

— = SIGNAL OUTPUT
~ :RG-174/U (BLACK)

R11
DY8b——
R
DY75——
R
DY6h——
DY5Sh——H
R7
DY4b——H
R6
DY3h——H
DY2h——H
R4

gt

R3
DY1h——H
R2

K\C R1 _ -HV
== :SHIELD CABLE (GRAY)

*TO MAGNETIC
SHIELD CASE

R1to R11 :330 kQ
C11t0C3:0.01 uF

* MAGNETIC SHIELD IS CONNECTED TO -HV INSIDE
OF THIS PRODUCT.

** HIGH VOLTAGE SHIELDED CABLE CAN BE
CONNECTED TO A CONNECTOR FOR RG-174/U.

TPMHAO309EE

$11.3+0.7
$8 MIN.
PHOTOCATHODE
PMT: R2496
WITH HA TREATMENT
\ AND MAGNETIC
o | | N\SHIELD (t=0.2 mm)
o
P
S o
8 |z
@
1]
<
o
W
X
53
O
(2]
I
=
3 =
-HH ©10.6+0.2
o A
S
8
- HV
: SHIELD CABLE (GRAY)
SIGNAL OUTPUT

: RG-174/U (BLACK]

o SIGNAL OUTPUT
- RG-174/U (BLACK)

R10
DY8H——
R
DY7H——
R
DY6H——
DY5H——
R6
DY4H——
R5
DY3H——+
DY2h——F
R3
DY1h——H
R2

gl

— -HV
~ :SHIELD CABLE (GRAY)

— *TO MAGNETIC
SHIELD CASE

R1to R4 : 510 kQ
R5 to R10 : 330 kQ
C1to C3:0.01 uF

* MAGNETIC SHIELD IS CONNECTED TO -HV INSIDE
OF THIS PRODUCT.

** HIGH VOLTAGE SHIELDED CABLE CAN BE
CONNECTED TO A CONNECTOR FOR RG-174/U.

TPMHA0310EE

@ H3165-10

@® H12690, H12690-300

$143£0.6
10 MIN.
PHOTOCATHODE
PMT: R647-01
WITH HA TREATMENT
\| AND MAGNETIC

SHIELD (t=0.2 mm)

@

+

© I

$12.4+0.5

1500

-HV
: SHIELD CABLE (RED)

SIGNAL OUTPUT
: RG-174/U (BLACK)

\

46

SIGNAL OUTPUT

- RG-174/U (BLACK)
P

HElHE

——— -HV
: SHIELD CABLE (RED)

— “TO MAGNETIC
SHIELD CASE

R1to R11:330 kQ
C11t0C3:0.01 uF

* MAGNETIC SHIELD IS CONNECTED TO -HV INSIDE
OF THIS PRODUCT.

** HIGH VOLTAGE SHIELDED CABLE CAN BE
CONNECTED TO A CONNECTOR FOR RG-174/U.

TPMHAO311EE

$14.3£0.7
10 MIN. ‘ ‘
PHOTOCATHODE
PMT: R12421
WITH HA TREATMENT
w AND MAGNETIC
SHIELD (t=0.2 mm)
o I e
o B [
3 B
=
17}
3
—~|<< I
Jin]
e
53
o
3
-
=
=
$12.4%0.5
SIGNAL OUTPUT
\RG-174/U (BLACK)
o e
S S
wn

-HV:
SHIELD CABLE (RED

~.

—— = SIGNAL OUTPUT
l—@ RG-174/U (BLACK)
P

DY10 B&
DY9 Bﬂ
DY8 B&
DY7 Bi
DY6 Bi
DY5 Bl
DY4 eﬂ
DY3 ei
DY2 eﬁ
DY1 ei

R2

AL

R1 HV

SHIELD CABLE (RED)

— *TO MAGNETIC
SHIELD CASE

K

R1 to R12: 330 kQ
C11to0 C3:0.01 uF

MAGNETIC SHIELD IS CONNECTED TO -HV INSIDE
OF THIS PRODUCT.

**HIGH VOLTAGE SHIELDED CABLE CAN BE
CONNECTED TO A CONNECTOR FOR RG-174/U.

(H12690-300: PMT: R12421-300)

TPMHAOS596EA



(Unit: mm)

@ H6520

@ H6524

$235+0.5
$19.3+0.7
15 MIN.
R —
< ===
S
— PHOTOCATHODE
\ PMT: R1166

130.0+0.8

WITH HA TREATMENT

MAGNETIC SHIELD
[\ CASE (t=0.5 mm)

== SIGNAL OUTPUT
: RG-174/U (BLACK)

R11
DYWOH*%
R10

1500

-HV
: SHIELD CABLE (GRAY)

SIGNAL OUTPUT
: RG-174/U (BLACK)

DY1h——¢

-HV
: SHIELD CABLE (GRAY)

|

* TO MAGNETIC
SHIELD CASE

R1:510 kQ
R2to R11 : 330 kQ
C110C3:0.01 uF

* MAGNETIC SHIELD IS CONNECTED TO GND
INSIDE OF THIS PRODUCT.

**HIGH VOLTAGE SHIELDED CABLE CAN BE
CONNECTED TO A CONNECTOR FOR RG-174/U.

TPMHA0312ED

$235+05
$19.3+£0.7
15 MIN.

1 MAX.

PHOTOCATHODE

PMT: R1450
WITH HA TREATMENT

MAGNETIC SHIELD
[\ CASE (t=0.5 mm)

SIGNAL OUTPUT
[~ 777 :RG-174/U (BLACK)

130.0+0.8

-H
: SHIELD CABLE (GRAY)

1500

SIGNAL OUTPUT
: RG-174/U (BLACK)

DY1h——1t
K ~ R1

: SHIELD CABLE (GRAY)

— * TO MAGNETIC
SHIELD CASE

R1:680 kQ

R3:510 kQ

R2, R4 to R11 : 330 kQ
C11t0C3:0.01 uF

* MAGNETIC SHIELD IS CONNECTED TO GND
INSIDE OF THIS PRODUCT.

**HIGH VOLTAGE SHIELDED CABLE CAN BE
CONNECTED TO A CONNECTOR FOR RG-174/U.

TPMHAO0313EC

@ He612

@ Hoe613

$23.5+0.5
$19.3+0.7
15 MIN.

"IN

1 MAX.

130.0+0.8

PHOTOCATHODE

PMT: R3478
WITH HA TREATMENT

MAGNETIC SHIELD
CASE (t=0.5 mm)

1500

-HV
: SHIELD CABLE (GRAY

SIGNAL OUTPUT
: RG-174/U (BLACK)

—o SIGNAL OUTPUT
: RG-174/U (BLACK)

-HV
: SHIELD CABLE (GRAY)

h

i MQL

1750 kQ
1560 kQ
R4, R6 to R11: 330 kQ
R5:510 kQ

C1t0 C3:0.01 uF

* TO MAGNETIC
SHIELD CASE

@

* MAGNETIC SHIELD IS CONNECTED TO GND
INSIDE OF THIS PRODUCT.

** HIGH VOLTAGE SHIELDED CABLE CAN BE
CONNECTED TO A CONNECTOR FOR RG-174/U.

TPMHAQ315EC

$235+0.5

4
P
g =o SIGNAL OUTPUT
- PHOTOCATHODE :RG-174/U (BLACK)
PMT: R2076
WITH HA TREATMENT
MAGNETIC SHIELD
2 CASE (t=0.5 mm)
+
2
S
8
R2
K RI | __ v
==r=—=": SHIELD CABLE (RED)
Ri:1MQ L—*TOMAGNETIC
; R2 : 750 kQ SHIELD CASE
Z R3 : 560 k2
= HV R4, R6 to R11 : 330 kQ
8 : SHIELD CABLE (GRAY) R5 : 510 kQ
2 C110C3:0.01 pF
* MAGNETIC SHIELD IS CONNECTED

SIGNAL OUTPUT
“RG-174/U (BLACK)

TO GND INSIDE OF THIS PRODUCT.

THE H6613-01 IS A VARIANT OF H6613
WITH A TERMINAL RESISTOR (50Q).

TPMHA0314EC

47



@ H8135

@® H6533

R11
DY10H——
R1
DY9h——
DY8H——
R8
DY7H——+

s

Q

o
9

il

= SIGNAL OUTPUT
“RG-174/U (BLACK)

R1:1 MQ
R2 to R11: 330 kQ
C1t0C3:0.01 uF

4240205
19.3+1.0
15 MIN,
‘ ‘ PHOTOCATHODE
4’7 ==
% MAGNETIC SHIELD
= CASE .5 mm
©
3
+H
a PMT: R5611A
S WITH HA TREATMENT
z
= L
S 7\ HY
8 : SHIELD CABLE (GRAY)

SIGNAL OUTPUT
4 : RG-174/U (BLACK]

-HV
1 : SHIELD CABLE (GRAY)
* TO MAGNETIC

SHIELD CASE

* MAGNETIC SHIELD IS CONNECTED

TO GND INSIDE OF THIS PRODUCT.

TPMHAO0513EC

@ H8643

- RG-174/U (BLACK)

R1, R2, R4, R11, R12: 300 kQ
R3, R5 to R10: 200 kQ
R13, R14: 360 kQ
R15, R16: 330 kQ
R17to R19: 51 Q
C1,C2:0.01 uF
©3:0.022 uF
C4:0.033 uF

$31.0+0.5
$25.4%05
$22 MIN,
|
v oot~
2 \
s R16
- PHOTOCATHODE
R19 R15
DY10H—W——1
R14
- R1s R13
o PMT: R7899-01 DYs Rz
A WITH HA TREATMENT
< R17 Ri11
& DY8
R10
MAGNETIC SHIELD ov7 R9
CASE (t=0.8 mm RS
DY6H———]
R7
DY5H———]
R6
DY4H———]
RS
DY3H———]
R4
DY2H—]
R3
DY1H——]
R2
; R1
e
=
3 -HV
- "\ SHIELD CABLE (GRAY)
ANODE OUTPUT
: RG-174/U (BLACK

== -HV
: SHIELD CABLE (GRAY)

— *TO MAGNETIC
SHIELD CASE

* MAGNETIC SHIELD IS CONNECTED

TO GND INSIDE OF THIS PRODUCT.

TPMHAOQ514EB

$31.0£05 SIGNAL OUTPUT
626+ 1 - RG-174/U (BLACK)
#20 MIN. R19
ool
R22 R18
O s o DY10
% - R17
S ™ PHOTOCATHODE
= T R16F C3
PMT: R4998 (H6533) R21 R15
R5320 (H6610) DYSH—w— S
WITH HA TREATMENT co
R20 R13
DY8
R12E C1T
< MAGNETIC SHIELD DY7 a1 R1, R3, R19 : 430 kQ
a CASE (t=0.8 mm) Y6 R2, R7 to R12,
S R10 R15 to R17 : 330 kQ
] DY5 s R4 : 820 kQ
RS, R18 : 390 kQ
Dy4 e R6, R14 : 270 kQ
DY3 R13: 220 kQ
R7 R20 to R22 : 51 Q
fs C110C3:0.022 uF
vz C4:0.033 uF
R5
DY1
R4
R3
o ACC 1+ oy
z {SHIELD CABLE (GRAY) & ( m HV
H s ————— : SHIELD CABLE
3 (GRAY)
s L+ T0 MAGNETIC
SIGNAL OUTPUT SHIELD CASE
: RG-174/U (BLACK)

* MAGNETIC SHIELD IS CONNECTED TO GND
INSIDE OF THIS PRODUCT.

** HIGH VOLTAGE SHIELDED CABLE CAN BE
CONNECTED TO A CONNECTOR FOR RG-174/U.

TPMHA0317ED



(Unit: mm)

@ H10580

@ H7415

931.5£0.5
$25.4+0.5
% £22 MIN.,
=
| T = = T
o= -\
PHOTOCATHODE
N PMT: R9800
WITH HA TREATMENT
©
b MAGNETIC SHIELD
o CASE (+0.8 mm
=
&
z
s
8 SIGNAL OUTPUT
© : RG-174/U (BLACK)
WITH BNC
-HV

o
<
©
|
[ACTIVE VOLTAGE DIVIDER

o
<
S

R1: 1 MQ
R2: 200 kQ
R3, R4: 470 kQ
R5, R6: 300 kQ
R7 to R9: 51 Q
C110C3:0.01 uF

—o SIGNAL OUTPUT

: RG-174/U (BLACK)

SHIELD CABLE (RED)

TO MAGNETIC
SHIELD CASE

* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.

TPMHAOS54EA

@ H3178-51

¢47.0 £ 0.5
#39 + 1
% #34 MIN,
< |
. ol
A R13
* c4
R14 Ri12
_PHOTOCATHODE pvio A
c3
R10
| PMT:R580 DYOH——F
WITH HA TREATMENT Roz c2==
3 R8Z Ci=
+ DY7H7—T
o MAGNETIC SHIELD
] _CASE (t=0.8 mm) DYewi
Dvswi
DY4H7
DYSHi
szwi c5
R2
Y , K DY ———] FF
m ﬁ N R1
R1, R10, R12 : 300 kQ
R2 to R6, R13 : 150 kQ
R7 : 180 kQ
R8 : 220 kQ
R9 : 330 kQ
R11 : 240 kQ
R14:51Q
R15:10 kQ
C1:0.01 uF
C2:0.022 uF
C3:0.047 uF
C4:0.1 uF
C5 : 4700 pF

*MAGNETIC SHIELD IS CONNECTED

TO GND INSIDE OF THIS PRODUCT.

* TO MAGNETIC
SHIELD CASE

SIGNAL OUTPUT
:BNC-R

-HV
:SHV-R

TPMHA0320EC

$33.0+0.5

$29.0+0.7
925 MIN,

130.0+0.8

1 MAX.

PHOTOCATHODE

PMT: R6427 (H7415)
R7056 (H7416)
WITH HA TREATMENT

MAGNETIC SHIELD
CASE (t=0.8 mm)

— SIGNAL OUTPUT

1500

SIGNAL OUTPUT
: RG-174/U (BLACK)

M, v
: SHIELD CABLE (GRAY)

= 'RG-174/U (BLACK)
] J
R16 R13% C3
DY10 —1
R15 R12% C2
R14 RI1% C1 Ij_
R10 R1,R2: 430 k2
oY7H—— R3: 470 k2
R5: 510 k2
bve R4,R6 to R13: 300 ka2
oYsH—— 23 R14t0 R16:51 0
R7 C110C3:0.01 uF
DY4
R6
[ S—
DY2H———]
R4
Y1 H————]
R3
R2
HV
K At — b — -, : SHIELD CABLE
(GRAY)
L+ 70 MAGNETIC
SHIELD CASE

* MAGNETIC SHIELD IS CONNECTED TO GND
INSIDE OF THIS PRODUCT.

** HIGH VOLTAGE SHIELDED CABLE CAN BE
CONNECTED TO A CONNECTOR FOR RG-174/U.

TPMHA0318ED
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@ H6410

@ H7195

50

$60.0+0.5 *TO MAGNETIC $60.0 £ 0.5 *TO MAGNETIC
HIELD CASE SHIELD CASE
953.0 £ 1.5 S CAS $53.0 £ 1.5
X — SIGNAL OUTPUT % ‘—'46 VN ANODE OUTPUT 2
% $46 MIN. :BNC-R ¢ B :BNC-R
Py : < 0 MR
= Ri18F L = ANODE OUTPUT 1
= Dy12n e BI73 %5 - - BNCA
e R6F o, Tt DYNODE OUTPUT
\ R20 Ri5 \ :BNC-R
PHOTOCATHODE byt R14 )
e R19 Ri3 CSI PHOTOCATHODE C7=RoaR2l T 6
pYi0n R12% C2 Y12 i R203
DYOH—— i E M. PMT: R329 R19
PMIT: 326 (H8410) DY8H——piat—— WITH HA TREATMENT Ro3 R18% C5
' Y7 Ros DY 11—l 5
R2256 (H6521) DY6H— P23 RT6
"N WITHHA TREATMENT  pys R8 MAGNETIC SHIELD R22R15L C4
I — \CASE (t=0.8 mm) DonH—va{cs
_ SH R7 DYOH——pm i
w MAGNETIC SHIELD — DY8H——Fp =
S [\ _CASE (t=0.8 mm) H DY7H——p 7]
& ] DY6H——p o]
o DY5H———gc
DY4H———pc
DY3H—p-3
-HV DY2H——ps%
:SHV-R DY1H—1—pg]
R5
R1, R5 : 240 kQ G-~ R4
R2, R10, R16 : 220 kQ R3
R3, R9 : 180 kQ K Ro: R1 |
R4, R6 to R8, R14, R18 : 150 kQ L
11, R13, R17 : 300 kQ c1
R12, R15 : 360 kQ
R19:51Q R .
R20, R21 : 100 Q R1,R25 : 10 kQ
R22 : 10 kQ == R2 to R4, R17 to R19 : 110 kQ
C1:0.022 uF R5, R6, R8 to R13, R15
C2:0.047 uF ANODE DYNODE 12 OUTPUT R16, R20, R21 : 100 kQ
C3:0.1puF "BNC.R R7, R14 : 160 kQ
C4:0.22 uF : R22:51 Q
C5:0.47 uF R23, R24 : 100 Q
C6 : 470 pF C1:470 pF
* MAGNETIC SHIELD IS CONNECTED gg 83% EE
TO GND INSIDE OF THIS PRODUCT. G401 uF
C5:0.22 uF
C6 :0.47 uF
C7:0.01 uF
* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
TPMHA0324ED TPMHA0323ED
$60.0 £ 0.5 $60.0 £ 0.5 . AGNETI
* TO MAGNETIC SELD CASE
9521 SHIELD CASE 952 £ 1
% ANODE OUTPUT 2 % . SIGNAL OUTPUT
Z 546 MIN. ANODE S ‘ 46 MIN. ‘ BNC-R
- . ANODE OUTPUT 1 - P R17
- :BNC-R - T C6==C9
- \ \ R20 R16
DYNODE OUTPUT DYA2 W3
‘ PHOTOGATHODE R21 (BNCR PHOTOGATHODE sz L
P R17 co
ct1 C7=2C10 19 R14
T R20R16 T DY11 [
! D12 Rist oo co C12 R18 R13% C4==C7
DY11 —t . DY10
PMT: R1828-01 (H1949-50) oy Ri8R14FC5- C8 PMT: R1828-01 (H1949-51) R12% C3
R2059 (H3177-50) 10 Ristcat R2059 (H3177-51)  pvg 97{
i WITH HA TREATMENT DY9 RizicaL WITH HATREATMENT R11 czI
DY8 RiTEoat R10Z C1
DY7H— i DY7 T
- DY6 Ao b R9
+ i RY H DY6
o MAGNETIC SHIELD DYs R8 8 MAGNETIC SHIELD R8
o CASE (t=0.8 mm) DY4 R7 o (CASE (t=0.8 mm) DY5
DY3 R7
! R6 DY4
DY2 RE R6
‘ DY1 " c1 DY3 e
AccV—— A3 — DY2
i e Ao Ri_ Ly ot R4
‘ e —9 IsHvR R3
R1, R21:10 kQ ci1
| R2, RS 120 k@ Accf R2 —
R3, R7 o R12, R16: 100 ka2 Gl ---
R4, R6 : 180 kQ v R1 R21 HV
™ \ R13, R14, R17: 150 kQ ‘L . =0 :SHV-R
— % ; R15: 300 kQ R1, R4 : 240 kQ
R181t0 R20:51 @ R2, R5 : 360 k2
C1:470 pF R3, R6 to R11, R17 : 200 kQ
DYNODE C21t0C4,C1010 C12:0.01 uF R1210 R16 - 300 k
OUTPUT C5, C6:0.022 uF R1810 R20 .51 O
C7:0.033 uF R21 :10 kQ
€8, C9: 4700 pF C1toC7:0.01 uF
C8:0.022 uF
' * MAGNETIC SHIELD IS CONNECTED C9:0.033 uF
TO GND INSIDE OF THIS PRODUCT. SIGNAL €10:0.01 uF
OUTPUT C11:470 pF
(BNC-R * MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
TPMHA0325ED TPMHA0326ED



(Unit: mm)

H2431-50

@ H6559

$60.0 + 0.5
$52 + 1
‘ 46 MIN. ‘

N

1 MAX.

200 + 1

SIGNAL
OUTPUT
:BNC-R

PHOTOCATHODE

PMT: R2083 (H2431-50)
R3377 (H3378-50)
WITH HA TREATMENT

MAGNETIC SHIELD
CASE (t=0.8 mm)

* TO MAGNETIC
SHIELD CASE

O) SIGNAI
:BNC-

R16
c8

C9==C10==C11

TT

R17 R15

DY8
R14

Q
&

R13

DY7
R12

R11

DY6
R10

Q
@

o
R H

DY5
R9

Q
R

DY4
R8

54

DY3!

R7
pDY2h——+

R6
DYth——rH+

R5

Ci4

]

R1:33kQ
R2, R15: 390 k2
R3, R4, R13: 470 kQ
R5: 499 kQ
R6, R16: 360 kQ
R7:536 k2
R8 to R11:300 kQ
R12: 150 k@
R14: 430 kQ
R17:51Q
C1, C2: 4700 pF
C310C11:0.01 uF
€12, C13: 1000 pF
C14:2200 pF

*MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.

L OUTPUT
R

:SHV-R

TPMHA0327EC

& He527

9142.0+ 0.8
$133+2
9120 MIN.

1 MAX.

| |
N

140 £ 1

259+2
24

56

356+6

077

/

117
L]

o

674+ 05

SIGNAL OUTPUT
:BNC-R

H6527=Flat window, Borosilicate

* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.

PHOTOCATHODE

PMT: R1250
WITH HA TREATMENT

MAGNETIC SHIELD
CASE (1=0.8 mm)

~_BLACK TAPE

SOCKET ASSY
\_HOUSING

R20 R17

HERHH

R6to R13
R14,R15"
R16 : 300 k2

*T0
SH

SIGNAL
:BNC-R

:SHV-R

MAGNETIC
IELD CASE

OUTPUT

TPMHAQ332EF

1 MAX.

$77.0+1.5
¢65 MIN.

|

¢83+ 1

218+1

PHOTOCATHODE

SIGNAL
OUTPUT
:BNC-R

PMT: R6091

MAGNETIC SHIELD
. CASE (t=0.8 mm)

WITH HA TREATMENT

L‘JL‘@LSjEL&’J

R22

*TO

MAGNETIC

SHIELD CASE
SIGNAL OUTPUT

-HV

:SHV-R

R1, R5: 240 kQ
R2, R10, R16: 220 kQ
R3, R9: 180 kQ
R4, R6 to R8, R14, R18: 150 kQ
1, R13, R17: 300 kQ
R12, R15: 360 kQ
R19:51Q
1100 Q
10 kQ
:0.022 uF
:0.047 uF
:0.1uF
:10.22 uF
:0.47 uF
1470 pF

*MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.

:BNC-R

TPMHAQ331EC
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Typical gain characteristics

® 10 mm (3/8") Dia. and TO-8 types
® 13 mm (1/2") Dia. types

GAIN

1

08 TPMHBO963EA

R12421
o R12421-300
] 7
R647-01 /
// /
10° /4 /
& V.4
/II // AN
AV ARRViE
1635
10° — 4 R2496
I’ /l
/ p.4
VAW A4 N
1o pd R4177-06
10°
10°
500 700 1000 1500 2000 25003000

SUPPLY VOLTAGE (V)

® 25 mm (1") Dia. types

52

GAIN

10

10’

8 TPMHBOO99EE

R7899-01

R8§19 S

/ v R4998 T1T]

- R1924A

" R1924A-100 // T

N
NO
™
N
N,

™

™

£ R1288A-06

N
\\

N

700

1000 1500 2000 25003000

SUPPLY VOLTAGE (V)

® 19 mm (3/4") Dia. types

GAIN

08 TPMHBO097EG

1
107 R1166 R1450
\/A:
’/, /4/
10° L A/ = 2/
FRSOTIA01 I= A
AVAV 4 oA 4
S | A
10° ,/, £_L I R3478
77—/ - i
,I I/;'/ ™ /I }
VAN, 74 / R4125
104 '/l// ’/
—7 =
y 4 7/
V4 VAN
)4
wld /L R3991A-04
7
7/
//
10 /
500 700 1000 1500 2000 25003000

SUPPLY VOLTAGE (V)

@ 28 mm (1-1/8") Dia. types

GAIN

g TPMHBO100EF

10 + +
—
R7111
|
I
107 R3998-02 N ,/ /
— ey
I R3998-100-02 St A
/.
10° /4 A I/
I’l ,l Il I
V4 7
/ y .
R
10° ,,’/ = 4
';",’" = Z—~_R6427
7/ i
,// L [ 1]
- ,/ / R13449
III 7
y4 7/
10°
102
500 700 1000 1500 2000 2500 3000

SUPPLY VOLTAGE (V)



® 38 mm (1-1/2") Dia. types ® 51 mm (2") Dia. types

8 TPMHBO101EF 108 TPMHBO0B58EB

10 —
R331-05 =
R580 [~ R6041 | Nl
TN R6041-406 ‘
7 7 A
10 R11102 ; K 107 (= Rp041-506 == F§7725 : /; R329.021
T V4 y A T y
T Y I
R3886A w 97
Y44 // 7I'R1306 74
10° d Ly 10° y4/40V 4\ A
Z = = - A R7723 [}
// TR R9420 R6231/ L 7 A
Z v/ ) [T z T H)
< 10 AL 4 ,/< R9420-100 <
0] = == S
VA
/
27
- 4’ P R13408
2 //'
/
%
10°
V4
7/
//
107 10?4
500 700 1000 1500 2000 2500 3000 500 700 1000 1500 2000 250030003500
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
® 76 mm (3") Dia. types
® 80 mm (3-1/8") Dia. types
® 51 mm (2") Dia. types ® 90 mm (3.5") Dia. types
® 60 mm (2.5") Dia. types ® 102 mm (4") Dia. types
108 TPMHBO0859EB 105 TPMHBO107EF : — .
R14374
R14689 |/
R7724 //“ R6091}
10’ ] 107 = / v
R2154-02 S5 = R10806 Y
> I R10233 7/
/7 | R6233 / N
A 77T KR1307
10° A?J/ Vi R7724-100 108 7R6237 /i L
A =R10806-100 = ~ S ——R6233-100
y 4
A7 : /T R10233-100
> // /| > \\ // /1'
= s = 5 AR
& 10 ERee =t = S Vet =Z
/ 7 7
/
/ R4607A-06 VAW 44
y 74 v/
10t LAA ‘// 10* /,,/,/
—/ ~—<R13089 =
2/ 7 7/
VI / /
// 4
10° = 1/ 10°
==
/
/
100 LL 102
500 700 1000 1500 2000 2500 3000 500 700 1000 1500 2000 2500 3000

SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)



® 127 mm (5"), 202 mm (8"), 253 mm (10") and 508 mm (20") Dia. types

10 TPMHBOB57EC
10

103 TPMHBO860EB
R14688 7
R14688-100
[ I
[ ] /’ D ,
10
o R6594 / / 5
: e R5912-20
R877 / P4 R7081-20 /
R877-100 ; 7 10° /
R1250 /
10°¢ L R5912 A 4 / 7
E R5912-100 ==A A A y,
z - R7081 Vi e z . / i
< B : A < 10 /
5 R7081-100 '/// /‘\ 5 7
7oy R4144-100 7
10° [t EE v
St ] 6 ) %
w R11833-03 10 7 7
v/ R11833-100-03 / / By
Y/ 7
10° ,// / / d
1 7 10° ~
7/ I/
// / 7
4
10° / 10*
500 700 1000 1500 2000 25003000 500 700 1000 1500 2000 25003000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
® Metal package types ® Metal package types and assembly type
108 TPMHB0788EC 1 08 TPMHBO789EC
/
/l/ /
107 / 107 | Herii i
v 4 Vl Il
——R7600U1 » /i
L/ /+ [ H12700A
10° ., / 10° / / H13700
/I Ill r A II
V4 / / yAVA
> / /ﬁ > YAV,
Z R7600U-00-M4 Z
S 0wt / < 10° ,/ S
o 7 z o ——F
y A VA 4 /1 L
Z H12700A-10
- : R11265 10t L
7 I/\
/ /
L/ H75468
10° 10°
10? 10
500 700 1000 1500 2000 25003000 500 700 1000 1500 2000 25003000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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® SBA / UBA / EGBA metal package types ® Square, Rectangular shape photomultipliers

8 TPMHBO965EA

105 TPMHBO0854EB 10
7 7
10 10 R2248
/// 4 b (.
10° 4 / 10° R6232
7/ 57—~ R7600U-100-M4
v/ R7600U-200-M4
~ /// / R7600U-300 -
z LY [ [ 1] 2
10} A4 —~— R11265U-200= ==+ 15} FRe237 - R10550
T R11265U-300 :
4 L[] \
N/ R7600U-100 .
=" R7600U-200 10" £
ASE=EE
i R11265U-100 i
10° 10°
10? 10°
500 700 1000 1500 2000 25003000 500 700 1000 1500 2000 25003000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)

® 21t shape photomultipliers

8 TPMHBO966EA

10

\N

— - /

10°

™

10°

GAIN

N

10?
500 700 1000 1500 2000 2500 3000

SUPPLY VOLTAGE (V)



Voltage distribution ratios

Interstages for the dynodes of a PMT are supplied by a voltage
divider network consisting of series resistors, as shown on the
right page. The cathode ground scheme (1) is usually used in
scintillation counting because it reduces noise resulting from
glass scintillation. In fast-pulse light applications, use of the
anode ground scheme (2) is suggested. Either scheme
requires decoupling (charge-storage) capacitors connected to
the last few stages of dynodes in order to maintain the dynode

Voltage distribution ratio

voltage at a constant value during pulse duration. refer to
section 11 and 12 on page 8 to 13 for further details.

To free the user from the necessity of designing voltage divider
and performing troublesome parts selection, Hamamatsu
provides a variety of socket assemblies which enable sufficient
performance to be derived from PMT's by making simple

connections only.

<Symbols>

(}lls(t)rlltbaugoen Nurgfber Voltage distribution ratios K: I);hotocathode G:Grid F:Focusing electrode

No. |stages| K G Dyi1 Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 P | =R Dy: Dynode GR:Guardring P: Anode

0 ] y " y " y ] ] ] ] 10 Acc: Accelerating electrode

@ 2 — 2 1 1 1 1 1 1 1 11

® 2 2 1 1 1 1 1 1 1 1 12

@ . 3 — 15 15 1 1 1 1 1 1 12

® 4 — 1 2 1 1 1 1 2 1 14

® 4 — 15 15 A1 1 1 1 1 1 13

@ 7 — 1 1.5 1 1 1 1 1 1 15.5

® 4 0 1.2 1.5 1 1 1 1 1 1 12.7

No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8(Acc) P | ER

©) 8 13 48 15 15 1 1 1 1 1 1 15.1| (Note 1)

No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Acc Dy7 Dy8 P | ZR

0 8 13 48 12 138 1 1 1 1 05 3 2.5 19.1] Acc: Grid (Accelerating electrode)

No. |stages| K Gi1 G2 Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 P | 2R

an 8 25 75 0 12 18 1 i 15 15 3 25 23.5

No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 P | 2R

{2 9 3 1 1 1 1 1 15 1 1 1 1 13.5

No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyi0 P | 2R

(E) 1 — A 1 1 1 1 1 1 1 1 05 10.5

@ 1T = A 1 1 1 1 1 1 1 1 1 11

\Bj 1 1 1 1 1 1 1 1 1 1 1 1 12

(16 15 — 1 1 1 1 1 1 1 1 1 11.5

@ 15 — 1 1 1 1 1 1 12 18 3.6 3.3 17.4

(] 15 — 15 15 1 1 1 1 1 1 1 1 12.5

a9 2 — 1 1 1 1 1 1 1 1 1 12

20 2 — 1 1 1 1 1 12 15 22 36 3 18.5

21 10 2 — 1 1.5 1 1 1 1 1 1 1 0.75 12.25

22 3 — 1 1 1 1 1 1 1 1 1 1 13

@ 3 — 1 15 A1 1 1 1 1 1 1 1 13.5

@) 3 — 1 15 1 1 1 i 2 3 36 33 21.4

@ 3 — 15 1 1t 1 1 1 1 1 1 A 13.5

26 4 — 1 1.5 1 1 1 1 1 1 1 1 14.5

@) 4 — 1 15 A1 1 i 12 15 2 33 3 20.5

@ 4 — 1 2 A 1 1 1 1 102 A 16

) 43 18 15 15 1 1 1 1 1 1 1 1 17.1

No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7(Acc) Dy8 Dy9 Dy10 P | =R

30 10 1.3 48 12 1.8 1 1 1 1 1 15 3 25 21.1| (Note 2)

No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy§Acc) Dy9 Dy10 P | =R

€1) 10 1.3 48 15 15 1 1 1 1 1 1 1 1 17.1| (Note 1)

56

Note 1: Acc to be connected to Dy8 with a protection resistor in series. (recommended resistance: 10 MQ)

Note 2: Acc should be connected to Dy7 except R4998.



Schematic diagram of voltage divider networks
(1) Cathode ground scheme (+HV) (2) Anode ground scheme (-HV)
CATHODE CATHODE

ANODE Cc
DY.1 DY.2--

R: 100 k2 — 1 MQ Rd: — 1 MQ I VR 100 k— 1 Ma

C:0.01 pF — 0.1 uF Cc: — 0.005 uF +HV C:0.01 uF — 0.1 puF

TPMOCO0043EB TPMOCO044EB

Voltage distribution ratio

()i/sct’rlitbaug; Nug]fber Voltage distribution ratios

No. |stages| K Dyl G1 G3 G2 Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyi0 P | 2R

32 10 8 018 0 0.17 0.85 1.5 1 1 1 1 1 1 1 1 18.7

33 8 018 0 0.17 085 15 1 1 1 12 15 21 3 24 23.9

No. |stages| K Dyl G Dy2 Dy3 Dy4 Dy5 DysAcc) Dy7 Dy8 Dy9 Dyi0 P | R

3 10 11 15 4 45 15 15 1 12 2 22 3 17 35.1

No. |stages| K Dyl G Dy2 Dy3 Dy4 Dy5 Dy6 Dyi(Acc) Dy8 Dy9 Dyi0 P | 3R

3 10 115 1 35 4 2 2 1 1 1 1 1 1 30

No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dy10Dyi1 P | =R

30 11 2 — A1 1 1 1 1 1 1 1 1 1 1 13

No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dy10 Dyi1 Dyi2 P | XR

37 12 28 12 18 1 1 1 1 1 1 15 15 3 25 21.5

398 12 28 12 18 1 1 12 16 2 28 4 57 8 5 40.2

39 2 — 2 2 1 1 1 1 1 1 1 1 1 16

4 25 — 13 08 08 1 1 1 1 1 1 1 1 0.5 13.9

a@n 12 3 — 2 2 1 1 1 1 1 1 1 1 2 5 22

@2 4 0 1 14 1 1 1 1 1 1 1 1 1 1 16.4| (Note 3)

@3 4 — 1 2 1 1 1 1 1 1 1 1 2 1 18

@5 43 O 1 1.6 1 1 1 12 15 2 24 3 39 8 26.9| (Note 3)

No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyi0 Dyi1 Dyi2 Dyi3 Dy14 P | ¥R

@ 14 25 75 12 18 1 1 1 1 1 1 1 1 15 15 3 25 29.5

4 25 75 12 18 1 1 1 1 12 15 2 28 4 57 8 5 47.2

No. |stages| K Dyl G2 G1 G3 Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyi0 Dyii1 Dyi2 Dyi3 Dyi4 P | >R
@ 10 168 0 06 0 34 5 333 167 1 12 15 22 3 - - — — 24 421
@ 14 113 0 06 0 34 5 333 167 1 1 1 1 1 12 15 22 3 24 40.6

No. |stages| K Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dy10 Dyi1 Dyi2 GR P | =R
@9 10 2 1 1 1 1 1 1 1 1 1 —  — 1 0.5 12.5
Note 3: Shield should be connected to Dy5.




Quick reference for PMT socket assemblies

PMT characteristics

Assembly characteristics

58

Tube type No. | Refe- - Standard Maximum
ASf;F;];bly Tube i rence |Outline i:b\ljt gl'ﬁgﬁtl rating rating
No. diameter .Vo_ltag.e page for| No. terminal terminal Overa||® Divider@ Overall Notes
d'St”tt’}Jt'O” f P'\tAT voltage | current | voltage
ratio eature (V) (mA) (V)
E84990 |13 mm | R647-01 | 20 7] SHV BNC 1000 | 028 | -1250
E84999 | (1/2") | R12421 9] 20 AWG22 |RG-174/U| -1000 | 032 | -1250
Eo7a17 | o TR1166 ] 20 SHV BNC 1000 | 027 | -1250
E974-22 | oy | R1450 20| 20 SHV BNC 1500 | 037 | -1800
E2253-05 R3478 7 20 SHV BNC 1700 | 034 | -1800
E99029 |0 2232::350_02 @ gg B | AWG22 |RG-174/U| -1000 | 023 | -1500
2:m)m R1924A 20
E2924-500| " o @ SHV BNC 1000 | 024 | -1250
R7111 20
E2624-14 (2181';;") R6427 %| 20 | H© SHV BNC | -1500 | 0.32 | -2000
28 mm | 7580 20 1250 | 032 | -1750
E2183-500] (") o | R11102 9| 20 a SHV BNC 1000 | 026 | -1250
R3886A 20 1000 | 026 | -1250
ET19607 | . |Reib4-02 ] 22 0 | AWG22 |RG-174/U| -1250 | 032 | -1750
E2979-500| (2") 2;322'01 G| 22 m SHV BNC 2500 | 0.58 | -3000 |with shield case
E1198-05 R1306 @ 22 AWG22 |RG-174/U| -1000 | 0.31 1500 |-HV type
E1198-20 |51 mm| 1207 M 22 ij\l:tg RG-174/U| +1000 | 0.31 | +1500 |+HV type
o
@) Rezat 22
60 mm
| R6231-100 22 SHIELD
E1198-26 | (24") | peoas 0 | M caLE | RGT174U| 1000 | 025 | -1500 |-HVtype
7?3T)m R6233 22
90 mm | 6288-100 22
a5 | R6236 3| 24
100 mm| R6237 24
SHIELD
E1198-27 | (47 R10233 22 14] capLe | RG174/U| +1000 | 025 | +1500 |+HV type
R10233-100 22
R10806 22
R10806-100 22
Note:

(D: When overall voltage is negative (-HV), DC and pulse signals are obtained. When it's positive (+HV), pulse signal is obtained.
(2): The maximum average anode current is defined as 5 % of divider current.




PMT characteristics

Assembly characteristics

Tube type No. Refe- . Standard Maximum
Assembly | L. o / rence |Outline .H'Vt S'%na: rating rating
WPe | iameter Voltage page for| No. ko outpu D pivider® Notes
No. A terminal terminal | Overall~| Divider Overall
distribution PMT voltage | current | voltage
ratio feature V) (MA) V)
R329-02 22 -2700 |shield case is available.
E @ 15 HV BN -2 05
o859 R6091 ) 22 i S © 000 -2500 | +HV type (E5859-02) is available.
51 mm R329-02 22 -2700 shield case is available
E5859-01 o) R331-05 @ | 22 SHV BNC -1500 0.42 -2500 +HV type (E5859-03) is :.ivailable
o | R6091 22 2500 P ‘
E5859-11 (3" R7725 @3y 22 SHV BNC -1750 0.45 -2000
E5859-15 R7723 ® 22 SHV BNC -1750 0.38 -2000
R7724 ;
E -1 28 22 15 HV BN -17. . -2
5859-19 R7724-100 B S C 50 0.5 000
SHIELD shield case is available.
E1198-22 16 RG-174/U| -1250 0.32 -1500
% B CABLE -HV type
R877 . SHIELD shield case is available.
E1198-23 \B) 22 16 RG-174 -12 0.32 -1500
127 mm| R877-100 ) B CABLE G v S0 +HV type
E6316-01 (5") SHY BNC 1250 0.32 -1500 shleld case is available. -HV type
with rear panel connector
E7693 R1250 4| 22 SHV BNC -2000 0.68 -3000
20(48"’;’”’ R5912 22 HV type
. +
E7694-02 @ 19 SHV BNC -1500 0.36 -2000 ; )
254 mm : i (E7694-03) is available
R7081 22
(10"
R7600U
R7600U-03 - SHIELD
E5996 R7600U-100 |8 | 24 CABLE RG-174/U| -800 0.3 -900
R7600U-200
R7600U-300
R7600U-00-M4
30 . SHIELD Active base type
E7083 | u:rrg R7600U-100-M4| 18 | 24 oaplp |0BD-QEV| -800 | 03 900 | ¢ 6';'72) o av’;‘i’lable
? * | R7600U-200-04 '
YPe I "R11265U SHIELD
E11807 R11265U-100 | 40 24 CABLE RG-174/U -900 0.33 -1000
R11265U-200
R11265U
_ HIELD E11807 with t d volt
E11807-01 R11265U-100 | 40 24 S RG-174/U -900 0.34 -1000 . .WI . apered voliage
CABLE driver circuit.
R11265U-200
16 mm | R9880U-110 | SHV / BNC connector type
E10679-02 13 24 23 AWG22 | RG-174/U| -1000 0.29 -1100 . .
TO-8 | R9800U-210 z E10679-03 is available
Note:

(1: When overall voltage is negative (-HV), DC and pulse signals are obtained. When it's positive (+HV), pulse signal is obtained.
(2): The maximum average anode current is defined as 5 % of divider current.
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Dimensional outline and circuit diagrams
For PMT socket assemblies

E849-90

E849-99

)
&
2
= $14.0£0.3 PMT SOCKET
0 r—T ”””” PIN No.
° -®
wf
SL $12.6+05 P
@ - R112C3+
DY10p-+-
& #1244 0.5 Omo oL
g DY9p+--5>
HOUSING RozCiT
(INSULATOR) DY8p-® Re
— DY7p+4-(@—
R7
POTTING
—H COMPOUND D65 ’@?6
a0 DY5b-+-3—
S R5
3 DY4p+-4
h R4z
DY3b-+-2—]
R3
DY2p+-)—
B R2
DY1p- f@R—
1
K --@—

SIGNAL OUTPUT
- RG-174/U (BLACK)
BNC CONNECTOR

R1 to R11: 330 kQ
C1t0 C3:10 nF

-HV
: SHIELD CABLE (RED)
SHV CONNECTOR

)
&
>
<
= $14.0+03
3 \
=
w
o $126+05
ol Ty T
=
+ $12.4+05
o
3
<
HOUSING
(INSULATOR)
POTTING
COMPOUND
o
+
o
w
<

E849-99
SOCKET
PMT  "BIN'No.
77777 SIGNAL OUTPUT
[ RG-174/U (BLACK)
p | %o GND
| Ri2 =C3 AWG22 (BLACK)
o} O T

ove H—“ {5}% o

ov8 i -@——

\

\

\

\

\

|

} DY7H—@~
} Dvsw—l‘—@~
| pYs b~ (3
} DY4H7}—
} DY3 w- (20—
| DY2H—}—@~
} oY1 H@
\
\
[

R1 to R12: 330 kQ
C11to0 C3:0.01 pF

|
K R1 HY
\%‘— (1——————o AwaearTFE
TACCA0077ED - (VIOLET)
SIGNAL OUTPUT @E@ SOCKET
- RG-174/U (BLACK) & PMT  PIN No. SIGNAL OUTPUT
BNC CONNECTOR ¥ T (—— 5 : RG-174/U (BLACK)
BNC CONNECTOR
¢z1 003
#2304 05 b
174+ o.j | - DY10p+-
} < DY9p+-
° HoUsing R1: 680 kQ
| < DY8b- R3: 510 kQ
. R2, R4 to R11: 330 kQ
I } POTTING Y7 C110C3: 10 nF
i \.COMPOUND -—]
(i HousinG | R1:510kn %o oYer O
ik Rlion | ot @ e : ovet-0-
| ovs | RS : v DY4p+ —@F
| w7 ® DY3p+-D—1
° POTTING | pyg p- (D] Re — RSy
S COMPOUND | | Rs pv2e -
>
2 | DY2 h- DY15:- @] W
L | | R2 Kt — - SHIELD CABLE (GRAY)
| oY1 - @ N w s SHV CONNECTOR
E974-17, -18 attach K -
atacnes SO - SHIELD CABLE (GRAY)
BNC and SHV connector . O [
at the end of cables. SHV CONNECTOR

TACCA0212EB

TACCA0078EC




(Unit: mm)

H E2253-05

[ E990-29

44.0£03
PMT__SOCKET 350403 CKET GND
””” PIN No. SIGNAL OUTPUT SP?N N SIGNAL
= ) : RG-174/U (BLACK) SIGNAL OUTPUT
f BNC CONNECTOR =5 RG-174/U (BLACK)
F R112 Cad 3 §/\OO POWER SUPPLY GND
DY8B+-D + 8 Ri1Lcal AWG22 (BLACK)
R10%C2d 2 O\\/OQ DYOR-®
o D76+ A1:1Ma o Qan R10%C2=
2l R9= Cis R2: 750 kQ DY8H--©®
A HOUSING DY6B---® s R3: 560 kQ vuas Ro£C1L
e INSULATOR) R4, R6 to R11: 330 kQ x 93, D75 -(@——
8 ¢ DY5&+--@—1 R5: 510 kQ $26.0£0.3 R8z
C1to C3: 10 nF DY6p+--B—— R1:1MQ
~ 5 R7 R2 to R6,R8 to R11: 330 k@
F'OTTING pYSe-o e R7:510 kQ
2 - C11t0 C3:10 nF
§e COMPOUND = DY4p+ @g o
w +
DY3p+-
g S HOUSING Bt
= $28.0£0.5 | \(INSULATOR) ! DY2p+-<2) =
Hv DY1 -
- SHIELD CABLE (GRAY) = Ep
- SHV CONNECTOR - POTTING G--—-1-®
a COMPOUND R1 HY
8 K@ o AWG22/TFE
L S (VIOLET)
TACCAO0079EB TACCA0215EC
44.0+03 44003
.35.0£0.3 35.0+03
AUV FHT_Socker GNAL OUTPUT
) PIN No. PIN No. Ell
< SIGNAL OUTPUT | D : RG-174/U (BLACK)
z RG-174/U (BLACK) 2 NG CONNCGTOR
3 BNC CONNECTOR b
e = %Q@ @@5 P C
© 14 R112C3
$26.0+0.3 Dy10P+-® ﬂT R1: 1320 k@
2 x¢3.5 R13 R10=C2= .
B I } -926.0£03 Dy9+--&—r
T T ROZC1T
R12
a gT N Dy8R - O —ot
pa $28.0£0.5 R1to R13: 330 kQ At: Oy7B-O— 1
> : © <
g HOUSING Dy4H—@' % Cito gs:lgni 9 3 Dy6} ol
|™\_(INSULATOR) Dya R6= 4:4.7n + DS - 63
RO a O— 1
‘ R5= 3 5280405 | HOUSING Dy %
Dy2l>-4—(3——+ ¥ (INSULATOR) RaZ
POTTING _INSULATOR) NEEE E
COMPOUND | O3l
o Dy2}| Rot
M ° KDyl 7
2 v ) “ Riz o
2 “=2% SHIELD CABLE (GRAY. 32 Tl ABLE (GRAY,
———————— SHV CONNECTOR N =0 S oonneeton
TACCAO0081EC TACCA0082EC
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El E2183-500

E2183-500

SIGNAL OUTPUT
:RG-174/U (BLACK)
BNC CONNECTOR

$52.0+0.5

34.0 + 0.3
g ||

2 F i HOUSING
I ~_(INSULATOR)
]
=
<
POTTING
“\._COMPOUND
e
+
o
3
| é

ct

R9 R1:10kQ
(9 R2: 660 ka2

R8 R3 to R12: 330 kQ
(9 C110C3: 10 nF

R7 C4:4.7 nF
@ R6

RS

R4

R3

R2 -HV

: SHIELD CABLE (GRAY)
SHV CONNECTOR

TACCA0166EC

E1198-07

E2979-500

9$62.0+0.5

SOCKET
PIN No.

SIGNAL OUTPUT

BNC CONNECTOR

DY11P5—

riss [ |
R2t R17% C7c1oF
TRie= | |
Reo Ri52 ©°T ®To1s
i
DY105—-
R1:10kQ
DY9— R2, R5: 240 kQ
R3, R7 to R12, R18: 200 kQ
R4, R6: 360 kQ

R13 to R17: 300 kQ

R19to R21:51 Q
C1:470 pF

C2to C8, C11: 10 nF
C9: 22 nF

C10: 33 nF

R4z

L
Cr¢

ol
N
e

$64.0 £ 0.3
$56.0 £ 0.3
w
3
S
P
& HOUSING
M_(METAL)
S
W
S
3
wﬁijﬂ‘

TACCA0220EB

SIGNAL GND
SIGNAL OUTPUT
RG-174/U (BLACK)
POWER SUPPLY GND g
AWG22 (BLACK) 5 p—
<
= MAGNETIC
“\_SHILD CASE
|
g
R1: 680 kQ = 3M2
—C4 R2toR11:330kQ 0 —T
C1to C3: 10 nF o
C4:47nF H
2 HOUSING
8 (METAL)
g
-HV
AWG22/TFE
(VIOLET)
SIGNAL
OUTPUT
:BNC-R

-HY
I"—© SHV CONNECTOR

DL

The housing is internally
connected to the GND.

TACCAO0093EB



(Unit: mm)

E1198-05

E1198-20

SOCKET

PMT SOCKET SIGNAL GND
***** PIN No. _PMT_ PN No.
SIGNAL OUTPUT - SIGNAL OUTPUT
RG-174/U (BLACK) cs5 RG-174/U (BLACK)
P L AWG22 (BLACK +HY
R0 T8 ( ) SHIELD CABLE (GRAY)
DY8 H+- P
R9 = C2 DY8 - *I POWER SUPPLY GND
DY7 #+- @—{ R9 c2
R8 —-C1 DY7 -7 )—*I
DY6 b - @*J R8 c1
R7 DY6 &——@—4
$64.0 £ 0.3 DY5 rH--(5)— $64.0 0.3 R7 R1 to R11: 330 k@
56,04 0.3 R6 560203 DY5 &,@_ C1to C3: 10 nF
V20, .0 + 0. 3
DY4 iH--(4)—] R1to R10: 330 kQ L2 R6 C4,C5:4.7 nF
RS —C4 C1toC3:10nF DY4 ir--(4)—
DY3 W’@ C4:4.7nF R5
o R4 - DY3 h1-(3)—]
3 Y2 -2 2 R4
o R3 - ov2 -2
° °
o DY1 B+ ,@_‘ | R3
] HOUSING R2 3 HOUSING oY1 D)
I™_(METAL) e p— @ (METAL) R2
o K R1 HY G ---1-
T T I el g T ket
o (VIOLET) o il
3 L 2
| B 77W‘ The housing is internally 2 e (D
connected to the GND. The housing is internally
connected to the GND.
TACCA0221EB TACCA0223EC
E1198-26, E1198-27
E1198-26 E1198-27
SOCKET
_ PMT _PIN No. [ SIGNALGND PUT o RIS SIGNAL GND
S SIGNAL OUTPUT N SIGNAL OUTPUT
RG-174/U (BLACK) c5 1 RG-174/U (BLACK)
R11  C4
1 +HV
P R11 c3 P SHIELD CABLE (GRAY)
DY8 - <:)7HH10 s DY8 k- {:)—ﬁe o POWER SUPPLY GND
DY7 - 10— H DY7 - (10— H
R9 ci R8 ¢
964.0+03 DY6 1 7@—4 DY6 L ,@iJ
R8 R1:10 kQ A7
956.0 £ 0.3 oV5 #--8) R2, R3: 680 kQ DY5 - (6)—
R7 R4 to R11: 330 k2 .
DY4 5-{5)—3 Clio 010 RO R1 to R2: 680 k2
0 R6 o RS R3to R11: 330 kQ
S DY3 i-(4)— DY3 -4 R12:10 kQ
3 RS R4 R13:1MQ
8 HOUSING oYz (3 e pv2 H-(3)— C110C3: 10 nF
R3 C4,C5:4.7 nF
N (METAL) oVt (D) DY1 HH-(1)—
o I jr R3 R2
5 T R2 6 o119}
2 R1
o) K K
i | -1 i -
77777 @ SHIELD CABLE (GRAY) —— ®
The housing is internally POWER SUPPLY GND The housing is internally
connected to the GND. connected to the GND.
TACCA0224EB TACCA0225EB
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B E5859, E5859-01, E5859-11, E5859-15, E5859-19

$58.0 0.5
651.0 0.4
g L 3-M2
3l & N (THREADED HOLES
b FOR INSTALLATION
3 OF MAGNETIC
2 SHIELD CASE)
il HOUSING
(METAL)
$60.0 £ 0.5
SIGNAL
OUTPUT
:BNC-R
E5859-11
(For R7725)
PMT  SOCKET
PIN No. SIGNAL OUTPUT
BNC-R
P
Ro7 22 I
Dy12 D@
R21= +LC3
R26 R20
Dy115+-
VI @ g ls, [ caseanp
R25R18
Dy10 -
Y10 D@
R16 R1:10kQ
DY9 -yt R2 to R13, R20: 220 kQ
Ri4 to R19,
D8I L o RT4 R21 to R24: 110 kQ
vel R13 R25:51 Q
By7 @ R26, R27: 100 Q
Dy6 - @—F7d C1:470 pF
Dy5 4--@———] C2,C3:10nF
Dy4 -0 C4:22nF
R9
Dy3 > Ol
R7
Dy2 5@
Dy1 %4()7&5
R4
R3 c1
K\ 3 R2 &HY
7777777777 R SHV-R

64

TACCAO0359EA

E5859 taper bleeder circuit
(For R329-02/R6091)

PMT  SOCKET
PIN No. SIGNAL OUTPUT
@ ? . BNC-R
P
R24
e S
Dy12P>+-@
y1215+-<® —
R21z ics
Dy11 131 (gFEoR20
Rioz 1,
R25R18% ]
Dy1ob+-@ R17% | R1:10kQ

Rigs TC3 R2, R12, R16,

Dy9 >1--® b R17, R20, R21: 180 k@

RISt |, R3, R13, R18,

R14 R19, R22 to R24: 226 kQ
Dy8I+-@—p i — R4, R5, R7, R8: 121 kQ
By7 D--@— R6, R9 to R11,

Dy -] R14, R15: 150 kQ
Dy5 - R25: 51 kQ
: R26, R27: 100 Q
sH———@- R0z C1: 470 pF
Dy4 P+ ,@7%, C2:22nF
i C3:47 nF
By3 R8= C4:100 nF
R7% C5to C7:220 nF
Dy2 4@t
Dy1 >+ A5
[CHN Ral
L c
Raz ]
K\ . R2 o HY
Ry SHV-R
The housing is internally
connected to the GND.
TACCA0176EC
(For R7723)
PMT  SOCKET
PIN No. SIGNAL OUTPUT
@ ?BNC-R
P
Ro7 22 I
Dy8IDT @
R21 Lic3
R26 R20
Dy7+-
VT @ g lg, [ caseanp
R25R18
Dy6 -
(e EalaTT

R16 R1:10kQ
Dy5}>+ ’©7R15 R2to R9, R15, R16,

R18, R20, R21, R23: 330 kQ

R14 R10 to R14, R17,

R13 R19, R22, R24: 0 Q

Ri2 R25 to R27: 51 Q

C1:

Rt c2, C3:

byl ® R;g Ca:
Dy3 >+ f{)im
R7
Dy25 @
Dy1H—G )7R5
R4

R3 C,L
K\ NI &V
7777777777 Ry CSHV-R

TACCAOQ360EA

E5859-01 standard bleeder circuit
(For R329-02/R331-05/R6091)

PMT  SOCKET
PINNo. SIGNAL OUTPUT
@ ?BNC-R
P
R24
e S
Dy12+-@
V25 R22:
R21z Lica
Dy11 151 (gFEoR20
Rioz |,
R25R18x T
Dy10 PH--@- 1
y1oB R17 R1:10 kQ
R16: R2to RS,
Dy9 5O ] R to R13: 220 k2
Rte R7, R8: 154 kQ
Dy8 B+ --@B———1 R1410R21,.
R13 R23, R24: 110 kQ
By7 B @& R22:0 Q
Dy6 >+ ’ R25:51 Q
Dy5 - R26,R27: 100 Q
C1: 470 pF
SH——— @ Rio €2,C3:10 nF
Dy4 >+~ Rgl C4:22nF
Dy3 >+ 7{77':*8
R7
Dy2} >+ B Cammrre
Byt R5
G- R4
c
R3 e
K\ 35— A2 —&Hv
Ry SHV-R
The housing is internally
connected to the GND.
TACCA0178EC
(For R7724)
PMT  SOCKET
PINNo. SIGNAL OUTPUT
@ ?BNC-R
P
Ro7 EZ 7o
Dy10 T —@-hr
R21= +LC3
R26 R20
D B
¥OR Ot 1o,  [ArcaseEano
R25R18
Dy8 -
Y81 @
R16 R1:10kQ
Dy7 gl R2 to R11, R20: 220 kQ
R12,R13:0Q
R14 R14to R19
L q y
B8l R13 R21 to R24: 110 kQ
Ri2 R25:51 Q
Ri1 R26, R27: 100 Q
Dy5H+--@———1 C1:470 pF
Dy4 - -B—n10 C2,C3:10 nF
R9 C4:22nF
Dy3 >+ *@ﬁ
R7
Dy25 @
Dy1 %4()7%
R4
R3 |
K\ 35— R2 oHY
7777777777 Ry SHV-R

TACCAO0361EA



(Unit: mm)

E1198-22, E1198-23

38.0+0.5

HOUSING
(METAL)

450 + 10

* The housing is internally connected to

E1198-22

SOCKET
R SIGNAL GND
SIGNAL OUTPUT

RG-174/U (BLACK)

R1:10kQ
R8 R2 to R13: 330 kQ
C1toC3:10nF
R7 C4:4.7 nF

ca
|_<
R2 [ Sy

,,AI/_Q SHIELD CABLE (GRAY)
POWER SUPPLY GND

the GND.
** High voltage shielded cable can be
connected to a connector for RG-174/U.

TACCAO0168EB

E1198-23
SOCKET
PMT__PINNo. ¢ SIGNAL GND
| - T SIGNAL OUTPUT
| i - RG-174/U (BLACK)
I I R13 c5
| | T .1 T D g:\I/ELD CABLE (GRAY)
PP R122=C3 == C4 R14 ”L
1 DY10 w% POWER SUPPLY GND
| | R11= C2
| DY9 m@—{
i i R10== C1
i L
| DY8 ﬁ "
|
| ov7 H—?@—<
RS
! ! R1 to R12: 330 kQ
DY6 - {6)—1 :
} " /7 R13:1 MQ
i L ® R14:10 kQ
| DYSHT‘ R6 C1toC4: 10 nF
| . C5,C6:4.7 nF
} DY4HJ} {)— as
| ov3 H—:@—<
R4
| D2 w‘@—
| | R3
i L@
| oY ﬁ R2
|
lg--—1-
e
SS R,

* The housing is internally connected to the GND.
** High voltage shielded cable can be connected to
a connector for RG-174/U.

TACCAO0169EC

E6316-01

¢64.0+ 0.5

THREADED HOLES

FOR INSTALLATION

OF MAGNETIC

SHIELD CASE

(e. g; E989-60 FOR R877
E989-61 FOR R878,

HOUSING
(METAL)

51.5+05
&
/

SIGNAL
OUTPUT
:BNC-R

PMT SOCKET TO AL HOUSING

SIGNAL OUTPUT
:BNC-R

R1:10 kQ
R2 to R13: 330 kQ
C1toC3:10nF

C4:4.7 nF

-HV

o :SHV-R

The housing is internally
connected to the GND.

Note: Magnetic shield case is available
to order separately.

TACCAOQ089EB
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E7694-02

P1 to P4: SIGNAL OUTPUT

PMT  SOCKET
PIN No.
SIGNAL OUTPUT
:BNC-R
SIGNAL OUTPUT
:BNC-R
[ 7 CASE GND
$740+0.5 $74.0+0.5
R1:10 kQ
R1:10KQ R2to Rd: 510 k
R2, R18: 240 kQ R5, R18: 150 kQ
R3: 360 kQ 133kQ
R4:390 kQ
9 R5: 120 kQ 2
b R6: 180 kQ b
o R7 to R14: 100 kQ =3
g R15, R16: 150 kQ s
" R17: 300 kQ -
R19:51Q
R20, R21: 100 Q
HOUSING C1:22nF HOUSING
N \U(METAL) C2:47nF - N(METAL)
C3:100 nF
C4:220 nF
C5:470 nF
C6:0.47 nF
-HV
S SHV-R
R1
The housing is internally e AT
SIGNAL connected to the GND. SIGNAL . -
OUTPUT OUTPUT
:BNC-R :BNC-R
TACCA0227EC TACCA0229EB
pu  SOCKET SIGNAL GND 200405 pur  SOCKET SIGNAL GND
300+05 00 ——LIT__ PIN No. PIN No.1
PN Not I | —— SIGNAL OUTPUT ! P4
o. N e e . 0
| } RG-174/U (BLACK) ° Am| | P3 SiGNAL OUTPUT
0 | | & N } po :0.8D-QEV (GRAY)
o 3
H jan } } @ } P1
o
S L[] I | HOUSING | P4 P3 P2 P
& | (INSULATOR) |
I 2 | DY10
HOUSING I 3 I
(INSULATOR) } B | DY9
ar— ! 1
& | R1 to R3: 330 kQ ° | Dbv8
3} } R4 to R11: 220 kQ S I
i R12to R14:51 Q 2 I DY7 )
|\ porrve | R15: 1 MQ ¥ ! s o e
‘ COMPOUND | C1t0C3 :10nF | DY6 R12to R14: 51 Q
o | | ! R15: 1 MQ
- | | } DYs C1toC3:10nF
2 1 \ |
3 | P3 DY4
= ‘ ! POTTING T2 }
| | COMPUND_ — | oY
. | SR I
i | :SHIELD CABLE | ove
i I GUIDE I B e
! I MARK r | DY1
‘ ‘ Zo-0 $MED casLe (RED) P1 P4 [
| LO N
I

POWER SUPPLY GND

TACCA0234ED

0.8D-QEV (GRAY)

HV
= : SHIELD CABLE (RED)
T—o POWER SUPPLY GND

TACCA0162ED



(Unit: mm)

E11807, E11807-01

E11807 E11807-01
PMT SOCKET PMT SOCKET
260+05 T SIGNALOUTPUT [T T e SIGNAL OUTPUT
””””” RG-174/U (BLACK) ~|" -~~~ -~~~ 7 RG-174/U (BLACK)
0 E E|
o °
S [j PIN No.1
< o
st g
o
=}
ps POM
o HOUSING
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is also available.
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Dimensional outlines
For E678 series sockets
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Index by type No.

Type number Product Page
R329-02 .....ccccveeene 51 mm (2") dia. PMT ..o, 22
R331-05 ..covvvveieenne 51 mm (2") dia. PMT ......ccoviiiiiene 22
R580 ...cecveieieieenenne 38 mm (1-1/2") dia. PMT......ccoevenee. 20
R647-01 oo 13 mm (1/2") dia. PMT .....ccooeies 20
E678 SERIES .......... SOCKEL ..o 68, 69
R750 oo 19 mm (3/4") dia. PMT .....ccoeviiniene 21
R760 ..ooocieieieeenene 13 mm (1/2") dia. PMT .....ccooeiiie 21
R762 ..o 19 mm (3/4") dia. PMT ..o 21
E849-90 ....ooevvveenen. Socket assembly .........cccceiiiiiiiinnnnne 58
E849-99 ......cccvenen. Socket assembly .........cccoiiiiiinnnnne 58
R877 e 127 mm (5") dia. PMT ....cooviiiiiene 22
R877-01 oeeveeene 127 mm (5") dia. PMT ..o 23
R877-100 .....cccceennen. 127 mm (5") dia. PMT (SBA type) .... 22
R960 ...coceeeieieieenne 13 mm (1/2") dia. PMT ....cccoeeiiiene 21
E974-17 .vveveeenn. Socket assembly .........cccoceiiiiiiiiinnnnne 58
E974-22 ..o Socket assembly .......ccccccvviiiiiieinene 58
E990-29 ....coccveeeen. Socket assembly .........cccceiiiiiiinnnnne 58
R1166 ..cceveeveeenne 19 mm (3/4") dia. PMT ......cooeviiine 20
E1198 SERIES......... Socket assembly .........cccceeieenee 58, 59
R1250 ..o 127 mm (5") dia. PMT ....coooviiiiiiens 22
R1288A-04 ............... 25 mm (1") dia. PMT ..o 21
R1288A-06 ............... 25 mm (1") dia. PMT ..o, 20
R1306 ..o, 51 mm (2") dia. PMT .....cccooviiiiine 22
R1306-15 ......ccceeuee. 51 mm (2") dia. PMT ..o 23
R1307 oo 76 mm (3") dia. PMT .....cccooviviiiine 22
R1307-07 ..oeveveennene 76 mm (3") dia. PMT ......ccooviviiiennne 23
R1450 ...covviveieenene 19 mm (3/4") dia. PMT ......cooviis 20
R1635 ..o 10 mm (3/8") dia. PMT .....cccovviiene 20
R1828-01 ....cccceeuene 51 mm (2") dia. PMT .....cccoviiiiienne 22
R1924A .....ccoeveenn. 25 mm (1") dia. PMT ..o 20
R1924A-01 ............... 25 mm (1") dia. PMT ..o, 21
R1924A-100............. 25 mm (1") dia. PMT (SBA type) ...... 20
R1924A-100-01........ 25 mm (1") dia. PMT (SBA type) ...... 21
H1949-50 ................. Hybrid assembly ........cccccovieeniienns 28
H1949-51 .....cceenneee. Hybrid assembly ........cccccceviiiicinnnne 28
R2059 ....ccoovveieenenne 51 mm (2") dia. PMT ......ccoviviieennne 23
R2076 ...cceevveeieenne 19 mm (3/4") dia. PMT .....ccoevvinene 21
R2083 .....coceveeeenenne 51 mm (2") dia. PMT .....ccooniiiiiinenne 22
R2154-02 ......cccoeuuen. 51 mm (2") dia. PMT......ccooviviiiene 22
E2183-500 ............... Socket assembly .........cccceiiiiiiiinnnne 58
R2248 ......ccoeveeeenen. 10 mm (3/8") square PMT................. 24
E2253-05 ....cccveeneee. Socket assembly .........cccceiiiiiiiennnne 58
R2256-02 .........cc...... 51 mm (2") dia. PMT .....cccooviiiiienne 23
H2431-50 ...cccvevneen. Hybrid assembly ........cccccovieeiiinenns 28
R2496 .....cccveveennn. 10 mm (3/8") dia. PMT .....cccovviienne 20
E2624-14 ................. Socket assembly .........ccceviiiiiiinnne 58
E2924-500 ............... Socket assembly ......coociiiiiiiiiiieene 58
E2979-500 ............... Socket assembly .........ccccceiiiiiiinnnne 58
H3164-10 ..cccvvenneeee. Hybrid assembly .........ccccvriiiiinnnnne 28
H3165-10 .....cccvenene Hybrid assembly .........ccccooiieiinnene 28
H3177-50 ..o, Hybrid assembly ........cccccoviveeiiienns 29
H3177-51 o, Hybrid assembly .........cccceviiiiinnnene 29
H3178-51 ...eeecvee Hybrid assembly .........cccccoiiiiiiinne 28
R3377 oo 51 mm (2") dia. PMT ......ccoiiviiiine 23
H3378-50 .....ccceennuee. Hybrid assembly .........cccoviiiiiiinnnne 29
R3478 ...ccovvvieeenn 19 mm (3/4") dia. PMT ....ccceevieriene 20
R3479 ..o 19 mm (3/4") dia. PMT ..o 21
H3695-10 .....ceeenneeen. Hybrid assembly ........ccccceviiiiiinnnne 28
R3878 ...ccoevvveieeenne 10 mm (3/8") dia. PMT ......ccovveeeene 21

Type number Product Page
R3886A ......ccceceenee 38 mm (1-1/2") dia. PMT......ccceenee. 20
R3991A-04 .............. 19 mm (3/4") dia. PMT .....cceeviieee 20
R3998-02 .........cc...... 28 mm (1-1/8") dia. PMT.......cccveenn. 20
R3998-100-02........... 28 mm (1-1/8") dia. PMT (SBA type) .. 20
R4125 ..o 19 mm (3/4") dia. PMT ..o 20
R4144-100 ............... 127 mm (5") dia. PMT (SBA type) .... 22
R4177-04 ................. 13 mm (1/2") dia. PMT .....ccoeiiie 21
R4177-06 .....cccoeennee. 13 mm (1/2") dia. PMT ....cccviiiiiene 20
R4607A-06 ............... 51 mm (2") dia. PMT .....cccoviiiiienenne 22
R4998 .....ccovveeene 25 mm (1") dia. PMT .....ccooiiviiienne 20
R5320 ...ccovviieieenne 25 mm (1") dia. PMT .....ccoooiiiiiien. 21
R5611A ..o 19 mm (3/4") dia. PMT .....ccoeviine 21
R5611A-01 .....ccn.e. 19 mm (3/4") dia. PMT .....cceevieeee 20
E5859 SERIES......... Socket assembly .........ccceiiiiiinnnnn. 59
R5912 ..o 204 mm (8") dia. PMT ....ccooviviiiennne 22
R5912-20 .....cccoevnnenn. 204 mm (8") dia. PMT ....cccoviviieeen 22
R5912-100 .......cc...... 204 mm (8") dia. PMT (SBA type) .... 22
E5996 ...cccevovveieennnn Socket assembly .........cccoceviiiiiinnnnne 59
RB09T e 76 mm (3") dia. PMT .....cccooviiiieen. 22
R6231 ..ceeiieeeene 51 mm (2") dia. PMT .....cccooviiiiienene 22
R6231-01 ...eveveene 51 mm (2") dia. PMT .....cccoviiiienn 23
R6231-100 .......c....... 51 mm (2") dia. PMT (SBA type) ...... 22
R6232 ..o 60 mm (2.5") dia. PMT .....cccvveiienne 22
R6232-01 .....cccvvennene 60 mm (2.5") dia. PMT .....ccovveienne 23
R6233 ..o 76 mm (3") dia. PMT .....cccoeviiiiiennne 22
R6233-01 ..o 76 mm (3") dia. PMT .....cccooviiiiiene 23
R6233-100 ............... 76 mm (3") dia. PMT (SBA type) ...... 22
R6236 ....ccceeeeeeenen. 60 mm square PMT ......ccccoovvevinnenne 24
R6236-01 ....ccevvvneee. 60 mm square PMT .......c.cccovveveennnne 25
RB237 e, 76 mm (3") square PMT........cccooueeeee 24
R6237-01 ..o 76 mm (3") square PMT.........ccoceeee. 25
E6316-01 ..o Socket assembly .........cccceviiiiiinnnne 59
HB410 ..ocveiieeeee Hybrid assembly ..o 28
RB427 ...oveveeennne 28 mm (1-1/8") dia. PMT.....ccccvveenne. 20
HB520 .....oevveeeeenneen, Hybrid assembly ........cccccoiiiiiinnnnnne 28
HB521 ...oveiieeene Hybrid assembly ..o 29
HB524 ......coveeeeee. Hybrid assembly ........ccccovieiiiienns 28
HB527 e Hybrid assembly ........cccccoviiiiiinnnne 28
HB533 ....cooiieee Hybrid assembly ..........ccocoiiiiiie 28
HB559 ...cvvvveeeeee, Hybrid assembly ........ccccoviieiiiienns 28
EB572 ..ccovvvveeennn Socket assembly .........cccceiiiiiiinnnnne 59
R6594 .....ccocvveeenn. 127 mm (5") dia. PMT ....ccooviiiiene 22
HB610 ..o Hybrid assembly ........ccccveeiiiienns 29
HBB12 .., Hybrid assembly ........ccccvieeiiienns 28
HB613 e Hybrid assembly ........ccccovieeiiiienns 28
R7056 ....ccoovveieennne 28 mm (1-1/8") dia. PMT.......ccoveenne. 21
R7081 ..o 254 mm (10") dia. PMT ....cccovveienee 22
R7081-20 .....cccceenueee. 254 mm (10") dia. PMT ....cccvviieene 22
R7081-100 ............... 254 mm (10") dia. PMT (SBA type) .... 22
E7083 ...ccoireieeeee. Socket assembly .........ccccceviiiiiennnn. 59
R7111 e 28 mm (1-1/8") dia. PMT.....ccevveenne. 20
H7195 ., Hybrid assembly .........ccccoviieiiinnns 28
R7373A-01 ............... 2n shape PMT ..o 24
H7415 e, Hybrid assembly ........cccocvviiiiinnnne 28
H7416 .o, Hybrid assembly ........cccccovieeiiiienns 29
H7546B ........ccceeneee. Hybrid assembly ... 26
H7546B-100.............. Hybrid assembly (SBA type) ............. 26
H7546B-200 ............. Hybrid assembly (UBA type) ............. 26
H7546B-300.............. Hybrid assembly (EGBA type) .......... 26



Type number Product Page Type number Product Page

R7600U ....cceceeveuenne Metal package PMT ........ccccceeveenen. 24 H12700B.......cccueueee. Hybrid assembly ........ccccccoieiiiieninne 26
R7600U-03............... Metal package PMT ........cccceevveeennes 25 H12700B-03.............. Hybrid assembly ........ccccocoeeeeinenee. 27
R7600U-100............. Metal package PMT (SBA type)........ 24 H12700B-10............. Hybrid assembly ........ccccooeeeiinennee. 26
R7600U-200............. Metal package PMT (UBA type)........ 24 R12860 .....ccvvveenneee 508 mm (20") dia. PMT .......ccceeeneee. 22
R7600U-300............. Hybrid assembly (EGBA type) .......... 24 R13089 ...cccveveeeenne 51 mm (2") dia. PMT ..cccovvviveee, 22
R7600U-00-M4 ........ Metal package PMT ... 24 R13408 .....ccevevrennne 38 mm (1-1/2") dia. PMT ................. 20
R7600U-100-M4 ...... Metal package PMT (SBA type)......... 24 R13435 ...ooeeeeeeeee 51 mm (2") dia. PMT ...ccovviiiieeee. 22
R7600U-200-M4 ...... Metal package PMT (UBA type)........ 24 R13449 ... 28 mm (1-1/8") dia. PMT .................. 20
E7693....ciiies Socket assembly ... 59 R13478 ...coovvvereennne 25 mm (1") dia. PMT ..o 20
E7694-02......cccceeuennne Socket assembly ........ccccceviieniinnnnen. 59 H13700 ..cecevveeeeneen. Hybrid assembly ........cccccooiiiiinnne 26
E7694-03......ccccenee Socket assembly ........cocoociiiiiinns 59 H13700-03 ............... Hybrid assembly ............cccoooiieniae. 27
R7723 ..o 51 mm (2") dia. PMT ....ccccevriiiiin, 22 R14374 ...ccvveeeenen. 80 mmdia. PMT ..o 22
R7724 ..o 51 mm (2") dia. PMT ..o 22 R14688 .....cccccvveenne 202 mm (8") dia. PMT ....cccoviieieen, 22
R7724-100 ......cccuce... 51 mm (2") dia. PMT (SBA type)....... 22 R14688-100 ............. 202 mm (8") dia. PMT (SBA type) .... 22
R7725 ..o 51 mm (2") dia. PMT ....cccceviiiiieen, 22 R14689 .....ceccvvveenenne 90 mm (3.5") dia. PMT....ccocvveieee, 22
R7899 ....covvreeienens 25 mm (1") dia. PMT ..o 21 R15608 .....ccccvreeenne 76 mm (3") dia. PMT ....cccoeiiiieiien, 22
R7899-01 .....ceuueee. 25 mm (1") dia. PMT .o 20
H8135 . Hybrid assembly ........ccccooviiiinienns 28
R8143 ... 2n shape PMT ..o 24
R8619 ..oviieeeene 25 mm (1") dia. PMT ....cocoeiiiieeeen, 20
H8643 ....coveveeeeee Hybrid assembly ........cccccooviiiinnens 28
H8711 i, Hybrid assembly .........cccocviiiiiiinne 26
H8711-100 ............... Hybrid assembly (SBA type) ............. 26
H8711-200 ............... Hybrid assembly (UBA type) ............. 26
H8711-300 ............... Hybrid assembly (EGBA type) .......... 26
H8804-300 ............... Hybrid assembly (EGBA type) .......... 26
R8997 ..o 38 mm (1-1/2" quadrant) square PMT .... 24
R9420 ....covvreeienaenns 38 mm (1-1/2") dia. PMT.....cccceovenens 20
R9420-100 ......co....... 38 mm (1-1/2") dia. PMT (SBA type) ... 20
R9800 ....covvveveenene 25 mm (1") dia. PMT ....cooviiiiieen, 20
R9800-100 ........c..... 25 mm (1") dia. PMT (SBA type) ...... 20
R9800U-110............. Metal package PMT (SBA type) ....... 24
R9800U-210............. Metal package PMT (UBA type) ....... 24
R10233 ..o 90 mm (3.5") dia. PMT ....coceiiiiiins 22
R10233-01 ...cccevuenne 90 mm (3.5") dia. PMT ..o, 23
R10233-100 ............. 90 mm (3.5") dia. PMT (SBA type) ... 22
R10550 ...ovvvveerirennn. 38 mm (1-1/2" quadrant) square PMT .... 24
H10580......cccccveeenenen Hybrid assembly .........cccooveviiiininnnne. 28
E10679-02................ Socket assembly .........cccceriiiiiiinnn. 59
R10806 .....coeevvernenne 102 mm (4") dia. PMT ....ccoovriinn, 22
R10806-100 ............. 102 mm (4") dia. PMT (SBA type) .... 22
R11102 oo 38 mm (1-1/2") dia. PMT.....ccoeveeeee. 20
R11265U-100........... Metal package PMT (SBA type) ....... 24
R11265U-200........... Metal package PMT (UBA type) ....... 24
R11265U-300........... Metal package PMT (EGBA type) .... 24
E11807 v Socket assembly .........cccccovciiiiinnnn. 59
E11807-01 ..ccceeneeee. Socket assembly .........ccccceviiieniennnn, 59
R11833-100-03 ........ 127 mm (5") dia. PMT (SBA type) .... 22
H11934-100 ............. Hybrid assembly (SBA type)............. 26
H11934-200 ............. Hybrid assembly (UBA type)............. 26
H11934-300 ............. Hybrid assembly (EGBA type) .......... 26
R12421 ...ccvvveeee. 13 mm (1/2") dia. PMT ....ccooeeine. 20
R12421-03 ....ccceeueuee 13 mm (1/2") dia. PMT ....ocvviiieee 21
R12421-300 ............. 13 mm (1/2") dia. PMT (EGBA type) ... 20
H12690......ccccveeeennnen. 13 mm (1/2") dia. PMT assembly ..... 28
H12690-300 ............. 13 mm (1/2") dia. PMT assembly (EGBA type)... 28
H12700A .....cccveeneee Hybrid assembly ........cccccooiiiinnens 26
H12700A-03.............. Hybrid assembly .........cccoooveiinnnnne. 27

H12700A-10............. Hybrid assembly .........cccocoeeeiiinennnn. 26



CAUTIONS AND WARRANTY

/\ WARNING

A high voltage used in photomultiplier tube opera-
tion may present a shock hazard. Photomultiplier
tubes should be installed and handled only by
qualified personnel that have been instructed in
handling of high voltages. Designs of equipment
utilizing these devices should incorporate appropri-

/N

HIGH
VOLTAGE

Take sufficient care to avoid an electric shock hazard

ate interlocks to protect the operator and service personnel.
The metal housing of the Metal Package PMT R8520-406
and R8520-506 and R11065 series and R11410 series are
connected to the photocathode (potential) so that it becomes
a high voltage potential when the product is operated at a
negative high voltage (anode grounded).

PRECAUTIONS FOR USE

® Maximum ratings

Do not operate over maximum anode to cathode voltage.
Excessive voltage causes electrical breakdown. The voltage
lower than the maximum rating should be applied to the PMT.

@ Handle tubes with extreme care

Photomultiplier tubes have evacuated glass envelopes.
Allowing the glass to be scratched or to be subjected to shock
can cause cracks. Extreme care should be taken in handling,
especially for tubes with graded sealing of synthetic silica.

® Keep faceplate and base clean

Do not touch the faceplate and base with bare hands. Dirt
and fingerprints on the faceplate cause loss of transmittance
and dirt the base may cause ohmic leakage. Should they
become soiled, wipe it clean using alcohol.

® Do not expose to strong light

Direct sunlight and other strong illumination may cause
damage the Photocathode. They must not be allowed to
strike the photocathode, even when the tube is not operated.

@ Handling of tubes with a glass base

A glass base (also called button stem) is less rugged than a
plastic base, so care should be taken in handling this type of
tube. For example, when fabricating the voltage-divider
circuit, solder the divider resistors to socket lugs while the
tube is inserted in the socket.

@ Cooling of tubes

When cooling a photomultiplier tube, the photocathode
section is usually cooled. However, if you suppose that the
base is also cooled down to -30 °C or below, please consult
our sales office in advance.

@ Helium permeation

helium will permeate through the glass bulb, leading to an
increase in noise. avoid operating or storing tubes in an
environment where helium is present. Helium permeation
through silica glass is especially large.

Data and specifications listed in this catalog are subject
to change due to product improvement and other factors.
before specifying any of the types in your production
equipment, please consult our sales office.

WARRANTY

Hamamatsu photomultiplier tubes and related products are
warranted to the original purchaser for a period of 12 months
after delivery. The warranty is limited to repair or replacement
of a defective product due to defects in workmanship or mate-
rials used in its manufacture.

However, even if within the warranty period the warranty shall

not apply to failures or damages caused by misoperation,
mishandling, modification or accidents such as natural or
man-made disasters.

The customer should inspect and test all products as soon as
they are delivered.
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Typical photocathode spectral response
and emission spectrum of scintillators
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HAMAMATSU

PHOTON IS OUR BUSINESS

Main Products

Opto-semiconductors

= Si photodiodes

= APD

= MPPC®

= Photo IC

= Image sensors

= PSD

= Infrared detectors

= LED

= Optical communication devices
= Automotive devices

= X-ray flat panel sensors

= MEMS devices

= Mini-spectrometers

= Opto-semiconductor modules

Electron Tubes

= Photomultiplier tubes

= Photomultiplier tube modules

= Microchannel plates

= Image intensifiers

= Xenon lamps / Mercury-xenon lamps
= Deuterium lamps

= Light source applied products

= Microfocus X-ray sources

= X-ray imaging devices

Imaging and Processing Systems

= Scientific cameras

= Spectroscopic and optical measurement systems
= Ultrafast photometry systems

= Life science systems

= Medical systems

= Non-destructive inspection products

= Semiconductor manufacturing support systems
= Material research systems

Laser Products

= Single chip laser diodes

= Laser diode bar modules

= Quantum cascade lasers

= Applied products of semiconductor lasers

= Solid state lasers
= Laser related products

For more detailed information
about this catalog, please visit
our Website.

« 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

Sales Offices

Japan:

HAMAMATSU PHOTONICS K.K.

325-6, Sunayama-cho, Chuo-ku,

Hamamatsu City, Shizuoka Pref. 430-8587, Japan
Telephone: (81)53-452-2141, Fax: (81)53-456-7889
E-mail: intl-div@hg.hpk.co.jp

China:

HAMAMATSU PHOTONICS (CHINA) CO., LTD.

Main Office

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

Shanghai Branch

4905 Wheelock Square, 1717 Nanjing Road West,
Jingan District, 200040 Shanghai, P.R. China
Telephone: (86)21-6089-7018, Fax: (86)21-6089-7017
E-mail: hpcsh@hamamatsu.com.cn

Shenzhen Branch

14F China Merchants Tower 1#, No. 1166 Wanghai Road,

Shekou, Nanshan District, Shenzhen, P.R. China
Telephone: (86)755-2165-9058, Fax: (86)755-2165-9056
E-mail: hpcsz@hamamatsu.com.cn

Wuhan Branch

Room 1005 Fanyue City T2 Building, No. 19 Guanshan
Avenue, East Lake High-tech District, Wuhan 430075,
Hubei, P.R. China

Telephone: (86)27-5953-8219

E-mail: hpewh@hamamatsu.com.cn

Taiwan:

HAMAMATSU PHOTONICS TAIWAN CO., LTD.
Main Office

13F-1, No.101, Section 2, Gongdao 5th Road,

East Dist., Hsinchu City 300046, Taiwan (R.0.C.)
Telephone: (886)3-659-0080, Fax: (886)3-659-0081
E-mail: info@hamamatsu.com.tw

U.S.A.:

HAMAMATSU CORPORATION

Main Office

360 Foothill Road, Bridgewater, NJ 08807, U.S.A.
Telephone: (1)908-231-0960, Fax: (1)908-231-1218

California Office
2875 Moorpark Ave., San Jose, CA 95128, U.S.A.
Telephone: (1)408-261-2022, Fax: (1)408-261-2522

Germany, The Netherlands, Poland, Denmark, Israel:
HAMAMATSU PHOTONICS DEUTSCHLAND GMBH
Main Office

Arzbergerstr. 10, 82211 Herrsching am Ammersee,
Germany

Telephone: (49)8152-375-0, Fax: (49)8152-265-8
E-mail: info@hamamatsu.de

Netherlands Office

Transistorstraat 7, 1322 CJ Almere, The Netherlands
Telephone: (31)36-5405384, Fax: (31)36-5244948
E-mail: info@hamamatsu.nl

Poland Office

10 Ciolka Street, 126-127 01-402 Warsaw, Poland
Telephone: (48)22-646-0016, Fax: (48)22-646-0018
E-mail: poland@hamamatsu.de

granted to any of the circuits described herein. © 2024 Hamamatsu Photonics K.K.

« Please thoroughly read the precautions and the prohibited uses included in the user manual before installation and use.

Israel Office (HAMAMATSU PHOTONICS ISRAEL LTD.)
Ha-Menofim 10 st., third floor, 4672561 Herzliya, Israel
E-mail: Info@hamamatsu.co.il

France, Switzerland, Belgium, 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 69 53 71 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

Axisparc Technology, Rue André Dumont 7,

1435 Mont-Saint-Guibert, Belgium

Telephone: (32)10 45 63 34, Fax: (32)10 45 63 67
E-mail: info@hamamatsu.be

Spanish Office

C. Argenters 4, edif 2, Parque Tecnoldgico del Vallés,
08290 Cerdanyola, (Barcelona), Spain

Telephone: (34)93 582 44 30

E-mail: infospain@hamamatsu.es

North Europe and CIS:

HAMAMATSU PHOTONICS NORDEN AB

Main Office

Torshamnsgatan 35, 16440 Kista, Sweden
Telephone: (46)8-509-031-00, Fax: (46)8-509-031-01
E-mail: info@hamamatsu.se

Danish Office

Lautruphoj 1-3, 2750 Ballerup, Denmark
Telephone: (45)88-74-53-10

Email: info@hamamatsu.dk

Italy:

HAMAMATSU PHOTONICS ITALIA S.R.L.

Main Office

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

Rome Office

Viale Cesare Pavese, 435, 00144 Roma, Italy
Telephone: (39)06-50 51 34 54

E-mail: inforoma@hamamatsu.it

United Kingdom:

HAMAMATSU PHOTONICS UK LIMITED

Main Office

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

South Africa Contact:

9 Beukes Avenue, Highway Gardens, Edenvale,
1609, South Africa

Telephone/Fax: (27)11-609-0367

Electron Tube Division, HAMAMATSU PHOTONICS K.K.

314-5, Shimokanzo, Iwata City, Shizuoka Pref., 438-0193, Japan

Telephone: (81)539/62-5248, Fax: (81)539/62-2205
www.hamamatsu.com
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