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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
magnetic field environment or at high temperature condition. In addition, a ruggedized construction is required according to
circumstances. 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
Number of photons

QE = 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 = % %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. Its 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 (10-° 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. Corning CS-5-58
filter which is polished to half stock thickness is used for the
measurement of this sensitivity. 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) Fine mesh type

High immunity to magnetic fields, good uniformity, high pulse
linearity, position detection possible.

(7) 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 photo-
cathode 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 on, where n is the number of dynode
stage and § is an average secondary emission ratio.
While the secondary electron emission ratio § is given by
d=AeE%
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

ouomerefo (12) )

An
T (n+1)on

Von = K e \/oNn
(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 proportional-
ity), 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 unifor-
mity of a photomultiplier tube. The spatial uniformity is also
determined 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 137Cs 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

= |P-Pil

i=1 100
Dg = . 5

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 37Cs 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 3t
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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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 Re and Rc.

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=ls=l4 (= 0 A)

Electrode current of photomultiplier tube
Ik=Ipy1=Ipy2=lpys=Ip (= 0 A)

Voltage divider circuit current .
Ir1=Ir2=IR3=IR4=ID= (HV/ 3 Rn)

Voltage divider circuit voltagen=1
V1=V2=V3=Va=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 Io' is the sum of the voltage
divider circuit current Ip in dark state operation and the current
flowing through the photomultiplier tube Alo (equal to average
interelectrode current). The current flowing through each
dividing resistor Rn becomes as follows:

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

' <l2' < 13" < 14
Thus, the interstage voltage Vn' (=Irn' ® Rn) becomes smaller at
the latter stages, as follows:

Vi'>Ve'>Vs'> Vs

Figure 21: Operation with light input

0t

Ipy2' Ipys'

Io' =Ip + AlD

TACCCO062EA

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 Vs 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 Vi', V2' and V3' directly raise the secondary
emission ratios (81, 62 and &3) at the dynodes Dy1, Dy2 and
Dy3, and thus boost the overall gain m (= 61 ® 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 FETSs) 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
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(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 pA 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 photomulti-
plier 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°QNV

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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(2Using 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

CONNECTED TO
CATHODE PIN

CONDUCTIVE PAINT

~

R

INSULATING BLACK COVER/

TPMHCO049EB

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
analyzer (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(TI) scintillator and '37Cs y-ray source. It is customarily
stated as a percentage.

14

Figure 33: Definition of pulse height resolution
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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)2 + Re(E)?

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

Rr(E)? is described as follows:

2_ 235

Rr(E) NTo

x 9
51

where N : mean number of incident photon
1 : quantum efficiency
o : collection efficiency
d : 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

TPMHBO342EE

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
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(D: Low Temp. (down to -110 °C) Bialkali Photocathode
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Table 1: Summary of scintillator characteristics
Nal(Tl) BGO Csl(TI) Pure Csl BaF2 GSO: Ce Plastic  LaBr3:Ce LSO:Ce YAP:Ce
Density (g/cm3) 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 45to 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
eight 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 5 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). The second group is
linear anode. 16 (1 x 16) and 32 (1 x 32) linear channels types
are available. (see Figure 38-B) Those are suitable for coupling
with slit shape scintillators and ribbon-shaped scintillating fiber
bundle.

R11265 series are wider effective area and shorter length
compare with those of R7600 series. Those are also offering
matrix channel type as well as single channel type (see Figure
38-C).

Flat panel PMT assemblies use a 52 mm square photomulti-
plier 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-D). These PMTs can be efficiently
arrayed in rows or matrices with almost no unused space
between them. (See figure 38-E)



Figure 38: Various anode shape

(A) Matrix channel type

R7600U-00-M4 H8711

(R7600-00-M16)

H7546B
(R7600-00-M64)

(B) Linear channel type

R5900U-00-L16 H7260

(R7259)

*R5900 series has flange at the bottom of the metal package, whereas
R7600 series doesn't have it.

(C) R11265 series

R11265U R11265U-00-M4 R11265-00-M16 R11265-00-M64
* R11265 series have wider effective area and low profile with those of

R7600 series.

(D) Flat panel type

H12700A
(R12699-00-M64)

H13700
(R12699-00-M256)

(E) Flat panel PMT array

H13974-00-1616
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15. FINE MESH PHOTOMULTIPLIER TUBE

As indicated in section 10.2, normal photomultiplier tubes
exhibit a large variation in a magnetic field, for example, sensi-
tivity reduces at least one order of magnitude in a magnetic
field of 10 milliteslas. In high-energy physics applications,
however, photomultiplier tubes capable of operating in a
magnetic field of more than one tesla are demanded. To meet
these demands, special photomultiplier tubes with fine-mesh
dynodes have been developed and put into use. 1) The struc-
ture of this photomultiplier tube is illustrated in Figure 39.
Figure 40 shows current relative output of a 19-stage photo-
multiplier tube versus magnetic field at different angles.

ELECTRON ELECTRON

FINE MESH
DYNODE

Figure 39: Structure of a photomultiplier tube designed
for use in highly magnetic fields
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Figure 40: Magnetic characteristics of photomultiplier
tubes for highly magnetic fields
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List guide for photomultiplier tubes

@ | Spectral response@ Cathode characteristics Anode characteristics
e O Blueg (6] 9 O (6] ©| Dark current ®| Time response ®
Tube | Type |OUF| Spectral | | QE. |Lumi-| o5 Anode 1) ;. o : .
diameterl  No line | response at peak| nous |**"*"""|Ragiant| cathode | noys | Radiant Rise Transit T.T.S.
’ No. code T T index | . supply | T T Typ. Typ. Max. | time | time | Typ.
range yp. yp. csS yp. yp. yp-
(CS 5-58) voltage Typ. | Typ. |(FWHM)
(nm) (%) (MA/Im), Typ. (mAW)| (V) (A/lm)|  (A/W) (nA) (nA) (ns) | (ns) | (ns)
@ Outline No. @ 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 P SH : Shield
Senﬂél:glbb IC  :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 which is Corning CS 5-58 polished
to 1/2 stock thickness.

(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 @ ®| Stabirity @|Pulse linearity ® Remarks
Typical ® ®

Anode

o |Averagel pulse | ol shot | 2% | 5% | Dynode Socket N Type

anode height -~ - & No
cathode . term | term |deviation|deviation| structure .
voltage current | resolution T T T T / stage socket
g yp. yp. yp. yp. 9 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.)

® Pulse 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
FM :fine mesh
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
3] (4] Blueg [6) [7] (&) [6) ©| Dark current ®| Time response ®
Tube | Type |OUb| Spectral | QE. |Lumi-| "% Anode 10 ) ;. Gai : :

dameterl  No. | Ine | response | Z“"€|at peak| nous "MW |pagiant| cathode | noys | Radiant Taln Rise Transit T.T.S.
’ No. range code Typ. Typ. index Typ supply Typ. Typ Yp- Typ Max. time | time Typ
(CS 5-58) voltage Typ. | Typ. |(FWHM)
(nm) (%) (MA/Im) Typ. (mAW)| (V)  [(A/m)| (A/W) (nA) (nA) (ns) | (ns) | (ns)
10mm|R1635 | @ [300t0650| A-D | 25 | 100 | 10.0 | 80 [1250 3)| 100 [8.0x 104|1.0x 108| 1 50 | 08| 9 |05
(3/8") |Ro496 | @ [160t0650| C-D | 25 | 100 | 10.0 | 80 [1250 (5)| 100 |8.0x 10%|1.0x 108| 2 50 | 07| 9 |05
R647-01 | ©® |300t0650| A-D | 25 | 110 | 10.0 | 80 |1000 (8| 150 |1.1 x 105/ 1.4 x 108| 1 2 21 | 22 | 20
R4124 | @ |300t0650| A-D | 25 | 100 | 10.0 | 80 |1000 27| 100 |8.0 x 104/ 1.0x 108| 1 15 | 11| 12 | 05
1(::’/':..3" R4177-06| © |300t0650 | A-E | 12 | 30 | 45 | 38 |1500 (8| 15 |1.9x104|5.0x 105 0.5 10 | 20| 20 | —
R12421 | @ |300t0650| A-D | 25 | 110 | 10 | 80 |1000 23| 220 |1.6 x 105|2.0x 108| 0.5 2 12| 14 | 14
R12421-300| @ |300t0700| H | 32 | 160 | 14 | 105 1000 @3 320 |2.1 x 105/2.0x 108 1 5 12| 14 | 14
R1166 | ©® |300t0650| A-D | 26 | 110 | 10.5 | 85 |1000 20| 110 |8.5x 104/ 1.0x 108| 1 5 25| 27 | 28
R1450 | ® |300t0650| A-D | 27 | 115 | 11.0 | 88 |1500 25| 200 |1.5x 105|1.7 x 106| 3 50 | 1.8 | 19 | 076
19mm|R3478 | @ |300t0650| A-D | 27 | 115 | 11.0 | 88 |1700 (0| 200 |1.5x 105|1.7x 108| 10 300 | 1.3 | 14 |0.36
(3/4") | R3991A-04| @ |300t0650| A-E | 12 | 30 | 45 | 38 [1500 2| 10 |1.3x10%|3.3x105| 0.1 10 | 10| 10 | —
R4125 | ® |300t0650| A-D | 27 | 115 | 11.0 | 88 |1500 21| 100 |7.7 x 10¢|8.7 x 105| 10 50 | 25| 16 | 0.85
R5611A-01| © |300t0650| A-D | 26 | 90 | 10.5 | 85 [1000 @| 50 |4.7x10%|55x105| 3 20 | 13| 12 | 08
R1288A-06| © |300t0650 | A-E | 12 | 30 | 45 | 38 [1500 2| 10 [1.2x104|3.3x105| 0.1 10 | 13| 13| —
R1924A | © |300t0650| A-D | 26 | 90 | 10.5 | 85 |1000 25| 180 |1.7 x 105|2.0x 106| 3 20 | 15| 17 | 09
R4998 | @ |300t0650| A-D | 23 | 80 | 95 | 76 |2250 (9| 400 |3.8 x 105/5.0x 106 10 200 | 0.7 | 10 |0.16
1250 @)| 190 [1.8x 105/2.0x 108| 2 15 | 16 | 17 | 06

R7899-01| ® |300t0650| A-D | 27 | 95 | 11.0 | 88 —
25 mm 1500 28| 160 [1.5x105[1.7 x 108| 2 20 | 16| 16 | 07
(") |Res1o | ® |300t0650| A-D | 27 | 95 | 11.0 | 88 |1000 27| 250 |2.3x 105|2.6 x 105| 2 15 | 25| 28 | 12
R9800 | ® |300t0650| A-D | 27 | 95 | 11.0 | 88 |1300 (9| 100 |9.3 x 10¢|1.1 x 106| 5 50 | 1.0| 11 | 027
R9800-100| ® |300t0650| F | 35 | 130 | 13.5 | 110 [1300 (@| 140 [1.2x 105|1.1x 108| 10 100 | 1.0 | 11 |0.27
R13478 | @ |300t0650| A-D | 25 | 95 | 10.0 | 80 |1500 (2| 50 |4.2x104|53x105| 3 30 | 09| 91013
R3998-02| ® |300t0650| A-D | 26 | 90 | 105 | 85 |1000 (3| 120 |1.1x 105|1.3x 108 2 10 | 44 | 32 | 35
R3998-10002| @ |300t0650| F | 35 | 130 | 13.5 | 110 |1000 43| 130 |1.1 x 105/1.0x 108| 5 25 | 44| 32 | 35
1500 30| 500 |4.4 x 105/5.0 x 10| 10 200 | 1.7 | 16 | 0.5

R6427 | ® |300t0650| A-D | 27 | 100 | 11.0 | 88
28 mm 1500 G| 190 [1.7x 105/2.0x 10| 4 80 | 18| 17 | 05
(1-1/8") | 7111 ® |300t0650 | A-D | 26 | 90 | 105 | 85 |1000 2| 180 |1.7x 105|2.0x 108| 3 20 | 16| 18 | 0.9
1500 ()| 45 |4.7x10%|53%x105| 5 100 | 1.3 | 14 | 055

R7525 | @® |300t0650| A-D | 27 | 95 | 11.0 | 88 -
1500 (7)| 19 [1.8x10%|2.1x105| 2 40 | 13| 15 | 058
R13449 | ® |300t0650| A-D | 25 | 95 | 10.0 | 80 |1500 (2)| 50 |4.2x10%|53x105| 3 30 | 09| 10 |0.17
1250 23| 100 [4.7 x 1041.1 x 10| 3 20 | 27| 37 | 45

R580 @ |300t0650| AD| 27 | 95 | 11.0 | 88
1500 @| 75 |7.0x10%|7.9x 105 2 15 | 27 | 40 | 45
R11102 | @ |300t0650| A-D | 28 | 120 | 11.5 | 89 |1000 23| 120 |8.9x 10¢|1.0x 106| 2 20 | 32| 34 | 48
(318_1’72? R3886A | @ |300t0650| A-D | 26 | 90 | 10.5 | 85 |1000 23| 180 |1.7 x 105|2.0x 106| 3 20 | 26| 30 | 2.0
R9420 | @® |300t0650| A-D | 27 | 95 | 11.0 | 88 |1300 (9| 47 |4.4x104|5.0x 105 10 100 | 1.6 | 17 | 055
R9420-100| @ |300t0650| F | 35 | 130 | 13.5 | 110 [1300 (©@| 65 |5.5x10¢|5.0x105| 10 100 | 1.6 | 17 | 055
R13408 | @ |300t0650| A-D | 25 | 95 | 10.0 | 80 |1500 (2)| 50 |4.2x10%|53x105| 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 @ ®| Stabirity @|Pulse linearity ® Remarks
A Average Tyl?lfs | ® Socket @
to ano dg r?ei bt | Long | Short | 2% | 5% | Dynode & Note Type
cathode 9 . term | term |deviation|deviation| structure No.
voltage current | resolution T T T T / stage socket
g yp. yp. yp. yp. g assembly
(V) (mA) (%) (%) | (%) | (mA) | (mA)
1500 0.03 | 23/BGO “1 1.0 2.0 3 7 LINE/8 | E678-11* M | UV type (R3878) R1635
1500 0.03 | 23/BGO “1 1.0 2.0 3 7 LINE/8 | E678-11* W R2496
1250 0.1 7.8 1.0 2.0 3 7 LINE/10 | E678-13F* SILICA (R760) and UV (R960) types |R647-01
1250 0.03 8.1 1.0 2.0 2 5 LINE/10 | E849-68 UV type (R4141) R4124
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 — — — 3 12 | LINE/10 | E678-13F* UV types (R12421-03) R12421
1250 0.1 — —_ —_ 3 12 LINE/10 | E678-13F* EGBA type R12421-300
1250 0.1 7.8 1.0 2.0 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 2.0 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 LINE/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
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* R3998-02
1500 0.1 7.0 1.0 1.0 8 10 B+L/9 | E678-14C* SBA type R3998-100-02
2000 0.1 7.8 1.0 2.0 10 30
LINE/10 | E678-14C* UV type (R7056) Re6427
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 0.2 7.8 1.0 2.0 10 30 .
LINE/8 | E678-14C R7525
1750 0.2 7.8 1.0 2.0 100 150
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 R580
1750 0.1 7.7 1.0 1.0 150 200
1250 0.1 7.6 0.5 0.5 10 30 C+L/10 | E678-12A R11102
1250 0.1 7.5 1.0 2.0 20 30 C+L/10 | E678-12A" 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

@ | Spectral response®|  Cathode characteristics Anode characteristics
[3) o BI ) (6] [7] (&) (6] O| Dark current ®| Time response ®
Tube | Type |OUt| Spectral Curve| QE- [Lumi- .L:.e_t Anode 10 || ;. Gain - :
diameterl  No line | response at peak| nous [*°"*""Y|Ragiant| cathode | noys | Radiant T Rise |Transit T.T.S.
: No. | range code Typ. | Typ. index Typ. | SUPPY | Typ. | Typ. YP- Typ. | Max. | time | time | Typ.
(CS 5-58) voltage Typ. | Typ. |(FWHM)
(nm) (%) (MA/Im) Typ. (mAW)| (V) (Alm)|  (A/W) (nA) (nA) (ns) | (ns) | (ns)
1500 @4 | 100 |9.4 x 10%| 1.1 x 108 6 40 2.6 48 1.1
As20-02 | ® 130010650 | A-D | 26 | 90 | 10.5 | 85 |, 47| 270 |2.6x105/3.0x 10| 10 100 | 2.7 | 40 | 1.1
R331-05 | @ |300t0650| A-D | 26 90 10.5 | 85 |1500 @4 | 120 1.1 x 105| 1.3 x 105{1000s-1 "2|2000s-! 2| 2.6 48 1.1
R1306 @ |300to650 | A-D | 28 | 110 | 11.5 95 |1000 (1)| 30 |2.6x10%|2.7 x 10° 2 20 7.0 60 —
2500 371800(1.7 x 10%]2.0 x 107 50 400 1.3 28 | 0.55
R1828-01 It AD | 2 10.
% |30010650 6 90 05 | 85 2500 @8 900 [8.5x 10°|1.0 x 107 25 200 1.7 32 | 0.55
R2083 @ |300t0650| A-D | 25 80 10.0 | 80 |3000 (2| 200 |2.0 x 105|2.5 x 106| 100 800 0.8 16 | 0.37
1250 23| 90 |8.5x 10*|1.0 x 10° 5 20 3.4 31 3.6
R2154-02 300to 650 | A-D | 26 90 10.5 | 85 .
@ ° 1500 24| 54 |5.1 x 10*|6.0 x 10° 3 15 3.4 33 | 3.6
R4607A-06| € |300to 650 | A-E 12 30 4.5 38 1500 23| 10 |1.2x10%|3.3 x 105 3 50 2.6 28 —
51 mm R6041 @ |300t0650| A-D | 20 60 8.5 60 |800 @0 | 60 |6.0x10%/1.0x 108 5 50 2.3 16 | 0.75
(2") | R6041-406| €@ |160t0 650 | | 30 | 100 | 125 | 100 [800 @0 | 100 |1.0x 105/1.0x 108 5 50 | 23 | 16 |0.75
R6041-506| € |[160t0650 | J 25 | 100 | 115 90 |800 @ | 100 |9.0x 10*|1.0 x 108 5 50 2.3 16 | 0.75
R6231 €@ |300to650 | A-D | 28 | 110 | 11.5 95 |1000 4)| 30 |2.6x10%|2.7 x 10° 2 20 8.5 48 | 6.9
R6231-100| € |300t0650| F 35 | 130 | 13.,5 | 110 [1000 4| 30 |2.5x 10*|2.3 x 10° 10 30 8.5 48 | 6.9
R7723 € |300t0650| A-D | 26 90 10.5 | 85 |[1750 (8)| 90 |8.5x10*|1.0x 10° 3 20 1.7 23 1.1
R7724 €@ |300t0650| A-D | 26 90 10.5 | 85 |1750 32| 300 |2.8 x 105|3.3 x 106 6 40 2.1 29 1.2
R7724-100| € |300t0650| F 35 | 130 | 13.5 | 110 |1750 32| 300 |2.5x 105/ 2.3 x 108 6 50 2.1 29 1.2
R7725 € |300t0650| A-D | 26 | 90 10.5 | 85 |1750 45| 600 |5.7 x 10%]6.7 x 10° 9 60 25 | 3 | 1.3
R13089 € |300t0650| A-D | 25 95 10.0 | 80 |1500 (2)| 30 |2.5x10%|3.2x 10° 10 50 2.0 20 | 0.23
R13435 € |300t0650| A-D | 25 95 10.0 | 80 |1750 (9| 400 |3.4 x 105|4.2 x 105 30 200 2.0 23 | 0.23
60 mm| R6232 € |300to650 | A-D | 28 | 110 | 11.5 95 |1000 4)| 30 |2.6x 10%|2.7 x 10° 2 20 9.5 52 | 85
R1307 €@ |300to650 | A-D | 28 | 110 | 11.5 95 |1000 ()| 30 |2.6x10*2.7 x 10° 2 20 8.0 64 —
1500 @3 | 450 | 4.3 x 10°|5.0 x 108 10 60 2.6 48 2
R6091 It A-D | 2 10. =
® 30010650 6 % 051 8 2000 “6| 900 8.5 x 10°|1.0 x 107 30 120 2.7 40 1.5
76 mm R6233 @ |300to650| A-D | 28 | 110 | 11.5 95 |1000 4)| 30 |2.6x10%|2.7 x 10° 2 20 9.5 52 | 85
@" R6233-100| @ |300t0650| F 35 [ 130 | 13.5 | 110 |1000 4| 30 |2.5x10*|2.3x 105 10 30 95 | 52 | 85
R11065 @® |200t0650 | J 25 90 10 85 |1500 48| 450 |4.2 x 105]5.0 x 10° 10 100 5.5 46 | 9.0
R11410 @® |160 to 650 | 26 90 10 85 |1500 46| 450 [4.2 x 105]5.0 x 10° 10 100 5.5 46 | 9.0
80 mm| R12199 @® |300t0650| A-D | 26 90 10.5 | 85 | 1000 @6 | 500 |2.6 x 105]3.0 x 10° 50 500 3.6 43 | 3.7
90 mm| R10233 @ |300t0650| A-D | 30 | 110 | 11.5 95 1000 5)| 30 |2.6x10%|2.7 x 105 2 20 100 | 52 | 94
(8.5") | R10233-100| @ |300t0 650 | F 35 | 130 | 13.5 | 110 |1000 (5)| 30 |2.5x 10%|2.3 x 10° 10 30 100 | 52 | 9.4
102 mm|R10806 | @ |300t0650| A-D | 26 | 90 10.5 | 85 1000 (4| 30 |2.8x10*|3.3x 10° 5 20 9.0 | 55 | 10.5
(4") |R10806-100| @ |300t0650| F 35 | 105 | 13.5 | 110 |1000 4)| 30 |3.1 x 10*/2.9 x 10° 10 40 9.0 55 | 10.5
R877 @ |300t0650| A-D | 26 90 10.5 | 85 |1250 (7| 40 |3.7 x10%|4.4x 105 10 50 20.0 | 115 | 185
R877-100| @ |300t0650| F 35 | 105 | 13,5 | 110 |1250 (7| 46 |4.8x10%|4.4 x 10° 20 100 20.0 | 115 | 185
2000 49 |1000|1.0 x 108|1.4 x 107 50 300 2.5 54 1.2
R1250 300to 650 | A-D | 22 70 9.0 72
127 mm @ © 2500 G0 |2800|2.9 x 10°/4.0 x 10| 300 1800 2.2 5 1.2
(5" 1500 33| 240 |2.4x 105|3.0 x 108 30 300 3.5 45 1.5
R 4 A-D | 2 10. -

659 @ |300t0 650 5 80 0.0 | 80 1500 34| 160 | 1.6 x 10%|2.0 x 108 20 200 3.5 45 1.5
R11833-03| @ |300t0650| A-D | 22 | 70 9.0 76 |1250 (1| 35 |3.3x10*/5.0x 105 10 50 33 | 41 | 46
R11833-100-03| @ |300t0 650 | F 35 105 13.5 | 110 [1250 (1| 50 |5.5x 10*|4.4 x 10° 20 100 3.3 41 4.6

204 mm R5912 @ |300t0650| A-D | 25 80 10.0 | 80 |1500 G| 800 |8.0 x 105 1.0 x 107| 100 1000 3.6 54 | 24
8" R5912-20| & |300t0650| A-D | 25 80 10.0 | 80 |1500 2{80000|/8.0 x 107|1.0 x 10°| 5000 | 10000 | 4.4 72 | 3.0
R5912-100| & |300t0650| F 35 | 130 | 13.,5 | 115 |1500 61 |1300|1.2 x 10°/1.0 x 107| 500 1000 3.6 54 | 24
054 R7081 @ |300t0650| A-D | 25 80 10.0 | 80 |1500 G| 800 [8.0x 10°[1.0x 107| 100 1000 3.8 62 | 34
(10T)m R7081-20| @ |300to650| A-D | 25 80 10.0 | 80 |1500 G2 |80000|8.0 x 107|1.0 x 10°| 5000 | 10000 | 5.0 80 | 3.9
R7081-100| @ |300t0650| F 35 [ 130 | 13.5 | 115 |1500 61| 1300|1.2x 108(1.0 x 107| 500 1000 3.8 62 | 3.4

@

598" R12860 30010650 | A-D | 30 | 80 | 11.5 | 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.
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(at 25 °C)

Max. ratings @ ®| Stabirity @|Pulse linearity ® Remarks
Anode Average Tglﬁ)lfs | ® Socket ® T
to anode height Long | Short | 2% | 5% | Dynode & Note '\)llpe
cathode A term | term |deviation|deviation| structure 0.
voltage current | resolution Typ. | Typ. | Typ. | Typ. / stage socket
assembly
V) (mA) (%) (%) | (%) | (mA) | (mA)
2700 0.2 7.6 1.0 1.0 15 30 LINE/12 | E678-21C° E SILICA type (R2256-02) R329-02
2700 0.2 7.6 1.0 1.0 100 200 UV type (R5113-02)
2500 0.2 — — — 15 30 LINE/12 | E678-21C* EJ R331-05
1500 0.1 6.3(8.5)"3 | 0.5 0.5 1 5 BOX/8 | E678-14W [HIE | K-FREE type (R1306-15) R1306
3000 0.2 7.8 1.0 1.0 100 200 LINE/12 | E678-208" SILICA type (R2059) R1828-01
3000 0.2 7.8 1.0 1.0 250 500 UV type (R4004)
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
1750 0.1 76 10 10 150 200 LINE/10 | E678-14W Glass base type (R3149) R2154-02
1800 0.02 10.0 2.0 2.0 30 60 C+L/10 | E678-15C" R4607A-06
1000 0.1 — — — 40 — MC /12 — R6041
1000 01 - - o 40 o MC /12 _ For low te.mperatl.m.e operation.down to-110°C R6041-406
Low radicoactivity material
1000 01 . . . 40 . MC/ 12 . For low ternperatl.m‘e operation.down t0-186 °C R6041-506
Low radicoactivity material
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 0.1 6.3(8.5)"3 | 0.5 0.5 1 5 BOX/8 | E678-14W [HIE | K-FREE type (R1307-07) R1307
2500 0.2 78 10 10 40 60 LINE/12 | E678-21C* R6091
2500 0.2 7.8 1.0 1.0 80 110
1500 0.1 6.3(8.5)"3 | 0.5 0.5 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
1750 01 . . . 20 25 B+L/12 | E678-20B" For low ternperatl.m‘e operation. down to -186 °C R11065
Low radicoactivity material
For low temperature operation down to -110 °C
1750 0.1 — — — 20 25 B+L/12 | E678-20B* ) . ) R11410
Low radicoactivity material
1500 0.1 — — — — — C+L /10 | E678-14W R12199
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 — 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 R877-100
3000 0.2 8.3 1.0 1.0 100 150 LINE /14 | E678-20B* R1250
3000 0.2 8.3 1.0 1.0 160 250
2000 0.1 — — — 30 50 .
2000 o1 o o o 100 150 B+L/10 | E678-20B R6594
1500 0.1 — 1.0 1.0 10 30 B+L/8 | E678-14W R11833-03
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* R5912-02
2000 0.1 — — — 40 60 B+L /10 | E678-20B SBA type R5912-100
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 5Co.
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Photomultiplier tubes of special shapes

@ | Spectral response®|  Cathode characteristics Anode characteristics
[3) o ) (6] [7] (&) (6] O| Dark current ®| Time response ®
Tube | Type ?:; Spectial |Gurye| 2E- LU seE;iL:i?ity i é:r;?:fdteo e Gain Rise |Transit| T.T.S
diameter No. response at peak| nous |°; Radiant nous | Radiant A . o=k
No. | range code Typ. | Typ. index Typ. | SUPPY | Typ. | Typ. Typ. Typ. | Max. | time | time | Typ.
(CS 5-58) voltage Typ. | Typ. |(FWHM)
(nm) (%) (pAIm) TYP- [maw) (V) |(Aim)| (AW) (nA) (nA) | (ns) | (ns) | (ns)
Metal package photomultipliers
25 mm| R8520-406| @ |1601t0 650 | | 30 | 100 | 11.0 | 100 |800 5| 100 [1.0x 105/1.0x 108| 2 20 1.8 | 124 0.8
(") [ Re520-506 @® |160t0650| J 25 | 100 | 95 | 80 [800 5| 100 [8.0x 104|1.0x 106 2 20 1.8 | 124 0.8
R7600U | @ |300t0650| A-D | 24 | 80 | 9.5 | 80 [800 2| 160 |1.6x 105|2.0x108| 2 20 1.6 | 9.6 | 0.35
R7600U-100| @ [300to650| F | 35 | 105 | 135 | 110 (800 @2| 105 |1.1x105/1.0x 108 2 20 1.6 | 9.6 | 0.35
R7600U-200) @ [300to650| G | 43 | 135 | 155 | 130 |[800 22| 135 |1.3x105/1.0x 108| 2 20 16 | 9.6 | 0.35
R7600U-300| @ [300to700| H | 39 | 160 | 14 | 125 |[800 22| 320 |2.5x105/2.0x 105 2 20 16 | 9.6 | 0.35
R7600U-100M4| @ |300t0650| F | 35 | 105 | 13.5 | 110 |800 22| 140 |1.4x 105/1.3x 10%| 0.5/ch | 5/ch | 1.2 | 9.5 | 0.36
R76000-200M4| @ |300t0650| G | 43 | 135 | 155 | 130 |800 ©2| 175 |1.7x 105/1.3x 10%| 0.5/ch | 5/ch | 1.2 | 9.5 | 0.36
R7600U-300M4| @ |300t0700| H | 39 | 160 | 14 | 125 [800 ©2| 210 |1.6x105/1.3x10%| 0.5/ch | 5/ch | 1.2 | 9.5 | 0.36
30 MM qrsnou0ie| @ |300t0650 | A-D | 24 | 80 | 95 | 80 |800 22| 140 [1.4x 105 1.8x 106| 0.5/ch | 5/ch | 1.2 | 95 | 0.36
s?;;e:e R5900U-00-L16| € [300to650| A-D | 21 | 70 | 85 | 72 |800 (6| 280 |2.9x105/4.0x 108 0.2/ch | 2/ch | 0.6 | 7.4 | 0.18
RE900U-100L16| @ |300t0650| F | 35 | 105 | 13.5 | 110 |800 (6| 105 |1.1 x 105{1.0x 10%| 0.2/ch | 2/ch | 0.6 | 7.4 | 0.18
R5900U200L16| @ |300t0650| G | 43 | 135 | 15.5 | 130 |800 (6| 135 |1.3x 105/1.0x 10%| 0.2/ch | 2/ch | 0.6 | 7.4 | 0.18
R9880U-110| @ [230to700| F | 35 | 105 | 135 | 110 1000 (4| 210 |2.2x105|2.0x 108| 1 10 [057| 27 | 0.2
R9880U-210| @ [230t0700| G | 43 | 135 | 155 | 130 |1000 (4| 270 |2.6 x 105|2.0x 108| 1 10 057 | 27 | 0.2
R112650-100| @ [300to650| F | 35 | 105 | 135 | 110 |900 @) | 126 |1.3x105/1.2x 105 2 20 1.3 | 5.8 | 0.27
R112650-200) @ [300to650| G | 43 | 135 | 155 | 130 |900 @1| 162 |1.6x105|1.2x 105 2 20 1.3 | 5.8 | 0.27
R112650-300) @ [300to700| H | 39 | 160 | 14 | 125 |900 @)| 192 |1.5x105|1.2x 108 2 20 1.3 | 58 | 0.27
Fine mesh photomultipliers
2%’?3’“ R5505-70| @ [300t0650| A-D | 23 | 80 | 9.5 | 76 [2000 53| 40 |3.8x10%|5.0x10%| 5 30 15 | 56 |0.35
3(51’@5” R7761-70| @ |300t0650| A-D | 23 | 80 | 9.5 | 76 [2000 54| 800 |7.6 x 105|1.0x107| 15 100 | 21 | 75 | 0.35
51(2r1‘)m R5924-70| @ |300t0650| A-D | 22 | 70 | 9.0 | 72 [2000 54| 700 |7.2x 105/ 1.0x 107| 30 200 | 25 | 9.5 | 0.44
Square, Rectangular shape photomultipliers
1(%/%“.5" R2248 @ |300t0650| A-D | 25 | 100 | 10.0 | 80 [1250 (3)| 100 |8.0 x 10*|1.0x 10%| 1 50 09 | 90 | 0.6
60 mm| R6236 @® |300t0650| A-D | 28 | 110 | 11.5 | 95 [1000 )| 30 |2.6x 10*|2.7x 105| 2 20 95 | 52 | 85
7?3’1‘)"‘ R6237 ® |300t0650| A-D | 28 | 110 | 11.5 | 95 [1000 )| 30 |2.6x 10*|2.7x105| 2 20 95 | 52 | 85
2%’?3’“ R1548-07| @ |300t0650| A-D | 23 | 80 | 9.5 | 76 [1250 G0| 200 |1.9x 105|2.5x 10| 20 250 | 1.8 | 20 | 1.0
38 mm| R8997 @ |300t0650| A-D | 23 | 80 | 95 | 76 [1250 29| 100 |9.9x 10*|1.2x 108| 10 200 | 50 | 25 | 2.8
(12N R10550 & |300t0650| A-D | 25 | 80 | 10.0 | 80 |1300 (9| 100 [1.0x 105/1.3x108| 10 100 | 1.3 | 12 | 0.6
Hexagonal shape photomultipliers
60 mm| R6234 @ |300t0650| A-D | 28 | 110 | 11.5 | 95 [1000 )| 30 |2.6x 10%|2.7x105| 2 20 95 | 52 | 85
7?3r.’.‘)m R6235 @ |300t0650| A-D | 28 | 110 | 11.5 | 95 [1000 @)| 30 |2.6x104|2.7x105| 2 20 95 | 52 | 85
21 shape photomultipliers
2‘?1’%’“ R7373A-01| @ |300t0650| A-D | 26 | 90 | 10.5 | 85 |1000 @6| 100 |9.4 x 10*|1.1x10°| 3 20 2 | 19 | 11
(21§1T8r.‘.‘) R8143 @ |300t0650| A-D | 26 | 90 | 10.5 | 85 [1000 @6| 200 |1.8x 105]2.2x 108| 2 10 25 | 72 | —
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(at 25 °C)

Max. ratings @ ®| Stabirity @|Pulse linearity ® Remarks

Anode Average Tglﬁ)lfs | o o ® Socket ® Tvpe

cat:ﬁ)de SO heigh_t It_:rnn? ?:rcr)': de\2/iafi)on desia{(i)on s?x:::ct)g; S Note ")llop

voltage current | resolution Typ. | Typ. | Typ. | Typ. / stage socket

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

900 | 0.03 — — | — | 30 | 60 | MC/10 | E678-32B e peraon 2" © 10°C | Rg520-406
900 | 0.03 — — | — | 30 | 60 | MC/10 | E678-32B o Y e e a2 1° 186 °C | Rg520-506
900 0.1 — 1.0 2.0 30 "5 60 MC/10 | E678-32B UV type (R7600U-03) is available R7600U
900 0.1 — — — 30 "5 60 MC/10 | E678-32B SBA type R7600U-100
900 0.1 — — — 30 "5 60 MC/10 | E678-32B UBA type R7600U-200
900 0.1 — — —_ 30 *5 — MC /10 | E678-32B Hi EGBA type R7600U-300
900 0.1 — — —_ 10/ch | 30/ch | MC/10 | E678-32B SBA type R7600U-100-M4
900 0.1 — — — 10/ch | 30/ch | MC/10 | E678-32B UBA type R7600U-200-M4
900 0.1 — — — 10/ch | 30/ch | MC/10 | E678-32B EGBA type R7600U-300-M4
900 0.1 — — — 10 30 MC/10 | E678-32B *4 R7600U-00-M4
900 0.1 — — — 0.8/ch | 1.2/ch | MC/10 | E678-32B *4 R5900U-00-L16
900 0.1 — — — 0.8/ch | 1.2/ch | MC/10 | E678-32B SBA type “4 R5900U-100-L16
900 0.1 — — —_ 0.8/ch | 1.2/ch| MC/10 | E678-32B UBA type *“4 R5900U-200-L16
1100 0.1 — — —_ 10 30 MC /10 | E678-12-01 EN SBA type R9880U-110
1100 0.1 — — — 10 30 MC /10 | E678-12-01 UBA type R9880U-210
1000 0.1 — — — 20 "5 60 MC /12 | E678-19K SBA type R11265U-100
1000 0.1 — — — 20 "5 60 MC/12 | E678-19K UBA type R11265U-200
1000 0.1 — — — 205 60 MC/12 | E678-19K EGBA type R11265U-300
2300 0.01 9.5 2.0 2.0 180 250 FM/15 | E678-17D*El For +HV operation R5505-70
2300 0.01 9.5 2.0 2.0 320 450 FM /19 —_ For +HV operation R7761-70
2300 0.1 9.5 2.0 2.0 500 700 FM /19 — For +HV operation R5924-70
1500 0.03 23/BGO *1 1.0 2.0 3 7 LINE/8 | E678-11N* il 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
1750 0.1 20/BGO *1 1.0 2.0 10 15 LINE/10 | E678-17D*Hl *4, Dual (2) channel R1548-07
1600 0.1 16 /BGO “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
1500 0.1 6.3(8.5)"3| 0.5 0.5 5 10 B+L/8 | E678-14W Semiflexible lead type (R6234-01) is available |R6234
1500 0.1 6.3(8.5)"3 | 0.5 0.5 5 10 B+L/8 | E678-14W Semiflexible lead type (R6235-01) is available |R6235
1250 0.1 7.8 1.0 2.0 15 30 LINE/10 | E678-12A" R7373A-01
1250 0.1 8 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.

Note 5: Tapered divider type is available.
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Photomultiplier tubes assemblies

@ | Spectral response®|  Cathode characteristics Anode characteristics

[3) (4] ) (6] [7] (&) (6] O| Dark current ®| Time response ®

Tube | Type ?:; Spectial |Gurye| 2E- LU seE;iL:i?ity i ﬁg?::dt: e Gain Rise |Transit| T.T.S
diameter No. No. response code afl_pez?k r_1rous index R_aFd|ant supply r_1rous R_elx_dlant Typ. oo, M. | e | e Typ
range Y- VP lcs 56 VP voltage A iis Typ. | Typ. |(FWHM)

(nm) (%) |panm) VP maw)| (V) [(AIm)| (Aw) (nA) | (nA) | (ns) | (ns) | (ns)

H8711 @ |300t0 650 | A-D | 24 80 9.5 80 |-800 39| 280 [2.8x 10°|3.5x 10%| 0.8/ch 4/ch | 0.83| 12 |0.33
H8711-100| @ |300 to 650 35 | 105 | 13,5 | 110 [-800 ©9| 210 |2.2 x 105]2.0 x 10%| 0.8/ch 4/ch | 0.83| 12 |0.33
H8711-200| @ |300t0 650 | G 43 | 135 | 155 | 130 |-800 39| 270 |2.6 x 105|2.0 x 10%| 0.8/ch 4/ch | 0.83| 12 |0.33
H8711-300| @ |300 to 700 39 | 160 14 125 |-800 39| 400 |3.1 x 105|2.5 x 108| 0.8/ch 4/ch | 0.83 | 12 | 0.33
H7546B @ |300t0650 | A-D | 24 80 9.5 80 |-800 @| 50 |4.8x10%|6.0x 10%| 0.2/ch 2/ch 1.0 12 | 0.38
H7546B-100| @ |300 to 650 35 | 105 | 135 | 110 [-800 “2| 53 |5.5x 10*|5.0 x 10°| 0.2/ch 2/ch 1.0 12 | 0.38
H7546B-200| @® |300t0650 | G 43 | 135 | 15,5 | 130 |-800 @2 | 68 |6.5%x 10*|5.0x 10| 0.2/ch | 2/ch 1.0 12 | 0.38
H7546B-300| @ |300 to 700 39 | 160 14 125 [-800 “2| 80 |6.2x 10*|5.0 x 105| 0.2/ch 2/ch 1.0 12 | 0.38

H8804 @ |300t0 650 | A-D | 24 80 9.5 80 |-800 “2| 50 [5.0x 10*|6.0x 105| 0.2/ch 2/ch 1.0 12 | 0.38

20 H8804-100| @ |300t0650| F 35 | 105 | 13,5 | 110 |-800 @ | 53 |5.5x 104|5.0 x 105| 0.2/ch 2/ch 1.0 12 | 0.38
squz:(: H8804-200| @ |300t0 650 | G 43 | 135 | 155 | 130 |-800 42| 68 |6.5x 104|5.0 x 10%| 0.2/ch 2/ch 1.0 12 | 0.38
type H8804-300| @ |300t0 650 | H 39 | 160 | 14 | 125 |-800 @2| 80 |6.2x 10*|5.0x105| 0.2/ch | 2/ch | 1.0 | 12 | 0.38
H11934-100| @ |300t0 650 | F 35 | 105 | 13.5 | 110 |-900 @D| 126 [1.3x105|1.2x108| 2 20 1.3 | 5.8 | 0.27
H11934-200| @ |300t0 650 | G 43 | 135 | 155 | 130 [-900 @D| 162 (1.6 x 103(1.2x 108 2 20 1.3 | 58 | 0.27
H11934-300| @ |300t0 700 | H 39 | 160 14 130 [-900 @1| 192 [1.5x 105]1.2 x 10° 2 20 1.3 | 5.8 | 0.27
H13226A-100| @ |300t0o650| F 35 | 105 | 13.,5 | 110 [-1000 56| 105 |1.1 x 105/1.0 x 10%| 1/ch 4/ch 1.1 5.3 | 0.39
H13226A-200| @ |300t0 650 | G 43 | 135 | 15,5 | 130 |[-1000 56| 135 |1.3x 10°|1.0 x 10| 1/ch 4/ch 1.1 5.3 | 0.39
H12445-100| @ |300t0650| F 35 | 105 | 13.5 | 110 |-1000 5| 105 | 1.1 x 105|1.0 x 108| 0.4/ch 4/ch | 0.52 5 |0.34
H12445-200| @ |300t0 650 | G 43 | 135 | 15,5 | 130 |-1000 56| 135 | 1.3 x 105 1.0 x 10| 0.4/ch 4/ch | 0.52 5 |034
H12428-100| @ |300t0 650 | F 35 [ 105 | 13.5 | 110 |-1000 56| 105 |1.1 x 10| 1.0 x 108| 0.4/ch | 4/ch | 0.6 | 5.1 | 0.35
H12428-200| @ |300t0650 | G 43 | 135 | 15.5 | 130 [-1000 56| 135 (1.3 x 105|1.0 x 10%| 0.4/ch 4/ch 06 | 5.1 |0.35
H10515B-100| @ |300t0650| F 35 | 105 | 13.5 | 110 [-800 (6| 105 |1.1 x 105/1.0 x 108| 0.2/ch 2/ch 06 | 74 |0.18
H10515B-200| @ |300t0o650 | G 43 | 135 | 155 | 130 [-800 (6| 135 [1.3 x 105]1.0 x 10%| 0.2/ch 2/ch 06 | 74 |0.18
H12700A | @ [300t0650 | A-D | 32 95 12 100 [-1000 55| 142 |1.5x 105|1.5 x 10%| 0.1/ch — 052 | 49 | 0.35

51 mm H12700A-10| € |300to 650 | A-D | 32 95 12 100 |-1000 55| 38 |4.0 x 10*|4.0 x 105| 0.1/ch — 0.52 | 49 | 0.35
square| H12700B | €) |300to 650 | A-D | 32 95 12 100 |-1000 55| 142 |1.5x 105|1.5x 108| 0.1/ch — 0.52 | 49 | 0.35
type H12700B-10| € |300to 650 | A-D | 32 95 12 100 |-1000 55| 38 |4.0x 10%|4.0x 10| 0.1/ch — 0.52 | 49 | 0.35
H13700 | @ |300t0650| A-D | 29 | 75 12 90 |-1000 55| 110 [1.4x105/1.5x 108/ 0.02/ch| — |0.45| 52 |0.38
13%%231 H13974-00-1616| @ |300t0 650 | A-D | 32 | 95 12 | 100 |-1000 55| 142 |1.5x 105|1.5x 10%| 0.1/ch — | 052| 49 |0.35
H7260 @ [300t0 650 | A-D | 21 70 8.5 72 |-800 (6| 140 |1.4x105/2.0% 108| 0.2/ch | 2/ch | 0.60| 6.8 | 0.18

Ri;t;rg'e H7260-100| @ |300 to 650 35 | 105 | 135 | 110 [-800 (6| 210 |2.2x 105|2.0x 10°| 0.2/ch | 2/ch | 0.60 | 6.8 | 0.18
H7260-200| @ |300t0650| G 43 | 135 | 155 | 130 [-800 (6| 270 |2.6 x 10°]2.0 x 10%| 0.2/ch 2/ch | 0.60| 6.8 | 0.18
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(at 25 °C)

Max. ratings @ ®| Stabirity @|Pulse linearity ® Remarks
lcee Average Tglﬁ)lfs | ® o T
to anode height Long | Short 2.0/‘.’ 5' °/<'> Dynode Built-in PMT Note ype
cathode . term | term |deviation|deviation| structure (Type No. No.
voltage el | resalilen Typ. | Typ. | Typ. | Typ. / stage for referring)
V) (mA) (%) (%) | (%) | (mA) | (mA)
-1000 0.017 — — — 0.5/ch | 1/ch MC /12 | R7600-00-M16 | 4 H8711
-1000 0.017 — — — 0.5/ch | 1/ch MC /12 | R7600-100-M16 | SBA type H8711-100
-1000 0.017 — — — 0.5/ch | 1/ch MC /12 | R7600-200-M16 | UBA type H8711-200
-1000 0.017 — — —_ 0.5/ch | 1/ch MC /12 | R7600-300-M16 | EGBA type H8711-300
-1000 0.023 — — — 0.3/ch | 0.6/ch | MC/12 | R7600-00-M64 | "4 H7546B
-1000 0.023 — — — 0.3/ch | 0.6/ch | MC/12 | R7600-100-M64 | SBA type H7546B-100
-1000 0.023 — — — 0.3/ch | 0.6/ch | MC/12 | R7600-200-M64 | UBA type H7546B-200
-1000 0.023 — — — 0.3/ch | 0.6/ch | MC/12 | R7600-300-M64 | EGBA type H7546B-300
-1000 0.023 — — — 0.3/ch | 0.6/ch | MC/12 | R7600-00-M64 | *4 H8804
-1000 0.023 — — — 0.3/ch | 0.6/ch | MC/12 | R7600-100-M64 | SBA type H8804-100
-1000 0.023 — — —_ 0.3/ch | 0.6/ch | MC/12 | R7600-200-M64 | UBA type H8804-200
-1000 0.023 — — — 0.3/ch | 0.6/ch | MC/12 | R7600-300-M64 | EGBA type H8804-300
-1000 0.018 — — — 205 60 MC /12 | R11265-100 SBA type H11934-100
-1000 0.018 7.4/31 — — 205 60 MC /12 | R11265-200 UBA type H11934-200
-1000 0.018 — — — 205 60 MC /12 | R11265-300 EGBA type H11934-300
-1100 0.018 — — — |4/ch*5| 7/ch MC /12 | R11265-100-M4 | SBA type “4 H13226A-100
-1100 0.018 — — — |4/ch*5| 7/ch MC /12 | R11265-200-M4 | UBA type “4 H13226A-200
-1100 0.018 — — — 0.8/ch | 2/ch MC /12 | R11265-100-M16 | SBA type “4 H12445-100
-1100 0.018 — — —_ 0.8/ch | 2/ch MC /12 | R11265-200-M16 | UBA type “4 H12445-200
-1100 0.018 —_ —_ — 0.2/ch | 0.4/ch | MC/12 | R11265-100-M64 | SBA type *4 H12428-100
-1100 0.018 — — — 0.2/ch | 0.4/ch | MC/12 | R11265-200-M64 | UBA type *4 H12428-200
-900 0.1 — — — 0.8/ch | 1.2/ch | MC/10 | R5900-100-L16 | SBA type *4 H10515B-100
-900 0.1 — — — 0.8/ch | 1.2/ch | MC/10 | R5900-200-L16 | UBA type *4 H10515B-200
-1100 0.1 — — — 1/ch — MC /10 | R12699-00-M64 | UV types (H12700A-03) H12700A
-1100 0.1 — — — 3/ch —_ MC /10 | R12699-00-M64 | Tapered divider type “4 H12700A-10
-1100 0.1 — — —_ 1/ch —_ MC /10 | R12699-00-M64 | UV types (H12700A-03) “4 H12700B
-1100 0.1 — — — 3/ch — MC /10 | R12699-00-M64 | Tapered divider type “4 H12700B-10
-1100 0.1 — — — 0.15/ch — MC /10 | R12699-00-M256 | UV types (H13700A-03) 4 H13700
-1100 0.1 — — — 1/ch — MC /10 | R12699-00-M64 | 2x2 PMT array, UV type (H13974-03-1616) *4 |H13974-00-1616
-900 0.1 — — — | 0.6/ch |0.8/ch| MC/10 | R7259 *4 H7260
-900 0.1 — — — 0.6/ch | 0.8/ch | MC/10 | R7259-100 SBA type “4 H7260-100
-900 0.1 — — — 0.6/ch | 0.8/ch | MC/10 | R7259-200 UBA type “4 H7260-200

Note 4: Dark current, time response and pulse linearity data is typical value for channel.
Note 5: Tapered divider type is available.
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Photomultiplier tubes assemblies

Spectral response @

Cathode characteristics

Anode characteristics

[3) (4] ) (6] [7] (&) (6] O| Dark current ®| Time response ®

Tube | Type ?:; Spectial |Gurye| 2E- LU seE;iL:i?ity i ﬁg?::dt: e Gain Rise |Transit| T.T.S
diameterl  No. response at peak| nous | Radiant nous | Radiant A i 1O
No. | range code Typ. | Typ. index Typ. | SUPPY | Typ. | Typ. Typ. Typ. | Max. | time | time | Typ.

(CS 5-58) voltage Typ. | Typ. |(FWHM)

(nm) (%) (pAim) TYP- [mAaw)| (V) |(Aim)|  (Aw) (nA) (nA) | (ns) | (ns) | (ns)

10 mm| H3164-10| @ |300t0650| A-D | 25 | 100 | 10 | 80 | -1250 | 100 [8.0x 104|1.0x 10°| 1 50 | 08| 90|05
(3/8") | 3g95-10| @ |160t0650| C-D | 25 | 100 | 10 | 80 | -1250 | 100 |8.0x 10¢|1.0x 108| 2 50 | 07| 9 |05
H3165-10| @ |300t0650 | A-D | 25 | 110 | 10 | 80 | -1000 | 150 |1.1x10°|1.4x 108 1 2 |21 22|20
"G/ | H12690 30010650 | A-D | 25 | 110 | 10 | 80 | -1000 | 220 |1.6x1052.0x10°| 05 | 2 | 12 | 14 | 1.4
H12690-300 300t0700| H | 31 | 160 | 14 | 105 | -1000 | 320 |2.1x 105|2.0x 10| 1 5 |12 | 14 | 1.4
HE520 | @ |300t0650 | A-D | 26 | 110 | 105 | 85 | -1000 | 110 |8.5x 104[1.0x 108 1 5 | 25|27 |28
He524 | @ |300t0650 | A-D | 27 | 115 | 11.0 | 88 | -1500 | 200 |1.5x10°[1.7x10¢| 3 50 | 1.8 | 19 |0.76
1(2,21..?‘ He612 | @ |300t0650 | A-D | 27 | 115 | 11.0 | 88 | -1700 | 200 [1.5x105(1.7x10°| 10 | 300 | 1.3 | 14 |0.36
He613 | @ 16010650 | C-D | 27 | 115 | 11.0 | 88 | -1700 | 120 |8.6x10¢[1.0x10¢| 10 | 300 | 1.3 | 14 |0.36
H8135 | @ |300t0650| A-D | 26 | 90 | 105 | 85 | -1000 | 50 |4.7x104|55x105| 3 20 | 13| 12 | 08

HE533 | @ 30010650 | A-D | 23 | 80 | 95 | 76 | -2250 | 400 |3.8x105(5.0x108| 10 | 200 | 0.7 | 10 |0.16

o5 mm| H6152-70| @ [300t0650 | A-D | 23 | 80 | 95 | 76 | +2000 | 40 |3.8x104[5.0x105| 5 3 | 15| 56 035
(") Thgesa | @ |30010650 | A-D | 27 | 95 | 11.0 | 88 | -1500 | 160 |1.5x 105 1.7 x 10| 2 20 | 1.6 | 16 | 07
H10580 | @ |300t0650 | A-D | 27 | 95 | 11.0 | 88 | -1300 | 100 |9.3x 104[1.1x10¢| 5 50 | 1.0 | 11 |0.27

fo T H7415 | @ [30010650| A-D | 27 | 100 | 11.0 | 88 | -1500 | 500 [4.4x10°5.0x10¢| 10 | 200 | 17| 16 | 05
38 mm|H3178-51| @ 30010650 | A-D | 27 | 95 | 11.0 | 88 | -1500 | 75 |7.0x10*|7.9x105| 2 15 | 27 | 40 | 45
(1-12%) ig409-70| @ 30010650 | A-D | 23 | 80 | 95 | 76 | +2000 | 800 |7.6x10°(1.0x107| 15 | 100 | 21 | 7.5 | 0.35
He410 | @ |300t0650 | A-D | 26 | 90 | 105 | 85 | -2000 | 270 |2.5x10°(3.0x 10| 10 | 100 | 27 | 40 | 1.1
H7195 | @ |300t0650 | A-D | 26 | 90 | 105 | 85 | -2000 | 270 |2.5x10°(3.0x105| 10 | 100 | 27 | 40 | 1.1

51 mm|H1949-50| ® 30010650 | A-D | 26 | 90 | 105 | 85 | -2500 |1800|1.7x10°|2.0x107| 50 | 400 | 1.3 | 28 | 055
@) |H1949-51| @ |300t0650 | AD | 26 | 90 | 10.5 | 85 | -2500 |1800|1.7x106/2.0x107| 50 | 400 | 1.3 | 28 | 0.55
H2431-50| @ 30010650 | A-D | 25 | 80 | 10.0 | 80 | -3000 | 200 |2.0x 10°|25x10¢| 100 | 800 | 0.8 | 16 |0.37
HE614-70| @ 30010650 | A-D | 22 | 70 | 9.0 | 72 | +2000 | 700 |7.2x105(1.0x105| 30 | 200 | 25 | 95 | 0.44
7‘?3']3”‘ He559 | @ (30010650 | A-D | 26 | 90 | 105 | 85 | -2000 | 900 |8.5x10°(1.0x107| 30 | 120 | 27 | 40 | 15
127mM is507 | @ |300t0650| A-D | 22 | 70 | 9.0 | 72 | 3000 [1000|1.0x10°[1.4x107| 50 | 300 | 25 | 54 | 1.2

(5
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(at 25 °C)

Max. ratings @ ®| Stabirity @|Pulse linearity ® Remarks
Anode Average Tglﬁ)lfs | ® Trr T
to 3 Long | Short | 2% | 5% | Dynode Built-in PMT Note ype
cathode :L?r?:r?t re:?)llgnf)n term | term |deviation|deviation| structure (Type No. No.
voltage Typ. | Typ. | Typ. | Typ. / stage for referring)
W Lo | e e | e | on | o
1500 | 003 |23BGO*1| 1.0 | 20 | 3 7 | LNE/8 | R1635 H3164-10
1500 | 003 |23BGO*1| 1.0 | 20 | 3 7 | LNE/8 | R2496 H3695-10
1250 | 0.1 7.8 10 | 20 | 3 7 | LINE/10 | R647-01 H3165-10
1250 | 0.1 — — | — | 3 | 12 | LNE/10 | R12421 H12690
1250 | 0.1 — — | — | 3 | 12 | LINE/10| R12421-300 | EGBA type H12690-300
1250 | 0.1 7.8 10 | 20 | 4 7 | LINE/10 | R1166 H6520
1800 | 0.1 7.8 10 | 20 | 4 8 | LINE/10 | R1450 H6524
11800 | 0.1 7.8 10 | 20 | 4 8 | LINE/8 | R3478 H6612
1800 | 0.1 7.8 10 | 20 | 8 | LINE/8 | R2076 H6613
1250 | 0.1 8.0 10 | 20 | 10 | 20 | C+L/0 | RS611A H8135
2500 | 0.1 8.0 10 | 20 | 40 | 70 | LINE/10 | R4998 Silica type H6610 (R5320) H6533
+2300 | 0.01 9.5 20 | 20 | 180 | 250 | FMA5 | R5505-70 For +HV operation H6152-70
1800 | 0.1 7.8 10 | 20 | 100 | 150 | LINE/10 | R7899-01 H8643
1500 | 0.1 7.8 10 | 20 | 30 | 50 | LINE/8 | R9800 H10580
2000 | 02 7.8 10 | 20 | 10 | 30 | LINE/10 | R6427 Silica type H7416 (R7056) H7415
4750 | 0.1 7.7 10 | 1.0 | 150 | 200 | LINE/10 | R580 H3178-51
+2300 | 0.01 9.5 20 | 20 | 320 | 450 | FMA9 | R7761-70 For +HV operation H8409-70
2700 | 02 7.6 10 | 1.0 | 100 | 200 | LINE/12 | R329-02 S R raaay (Hasaeb2) HB410
2700 | 02 7.6 10 | 1.0 | 8 | 110 | LINE/12 | R329-02 H7195
3000 | 02 7.8 10 | 1.0 | 100 | 200 | LINE/12 | R1828-01 gi\lﬁg"{;p';“ﬁg?;sﬂf,(o'qugg%9) H1949-50
3000 | 0.2 7.8 10 | 1.0 | 100 | 200 | LINE/12 | R1828-01 gi}{(f;"{jp"e"‘ﬁgff{éffggggg) H1949-51
3500 | 0.2 7.8 10 | 20 | 100 | 150 | LINE/8 | R2083 Silica type H3378-50 (R3377) H2431-50
+2300 | 0.1 9.5 20 | 20 | 500 | 700 | FM/A9 | R5924-70 For +HV operation H6614-70
2500 | 02 7.8 10 | 1.0 | 100 | 200 | LINE/12 | R6091 H6559
3000 | 0.2 8.3 10 | 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 @ R4124
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(Unit: mm)

@ R3478
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® R9800, R9800-100

@ R13478
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(Unit: mm)

® R13449 @ R580
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@ R329-02

@ R331-05
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(Unit: mm)
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@ R13435
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(Unit: mm)
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) $134+2
‘ 9111 MIN.

1423

165 MAX.

CATHODE AX.

14 PIN BASE
JEDEC
No. B14-38

TUET

$56.5 + 0.5

$202 +5
INPUT
WINDOW $190 MIN.
~\\\\\
N
N
D
\
PHOTOCATHODE
w
H
)
8 5l %
3 =
S
&
+2.0
20-PIN BASE
JEDEC No. B20-102
¢51.2+05

TPMHAO0629EA

R5912/-100

(Bottom view)

R5912-20

(Bottom view)

IC: Internal connection
(Do not use)

TPMHAO0500EC

\ @ R7081, R7081-20, R7081-100

| @ R12860

) 42535
6220 MIN.

INPUT
WINDOW

R7081/-100

p $508 £ 8
I 460 MIN.

PHOTOCATHODE
o
0 &
N .
g :)‘ é' (Bottom View)
0 = o
s R7081-20 MG
@ o 4 2
| <
9 g 3
S
9254 + 8 3 l
20-PIN BASE )
JEDEC No. B20-102 i ‘ (Bottom View)
4512203 IC: Internal Connection 20-PIN BASE 75 +
(Do not use) JEDEC No. B20-102 =
951205
TPMHA0501EC TPMHAO630EA
@ R8520-406, -506 @ R7600U, R7600U-100/-200/-300
[130.0+0.5
Ni PLATING
. [125.7+0.5 22.0+0.5
AL RING 28.25 + 1.00, 7005 o 8:254=203 R— E—
QUARTZ \ohat2 5MAX.  MARK 2,54 PITCH 0604 | 2.54 PITCH
g cu
GLASS / 45° £ 10° | (Dy10) ?:Du:o) |
[ = vio) | /——| 0 i
< = o T s LTS
0 i I~ (] ol 4 ?L Rrea
| o Lo tedeto
T = cuT cuT 45 4
1.2 MAX. Ju: 25615/ |04 (Dy10) (Dy10) i
PHOTOCATHODE\ 22 A% T
PHOTOCATHODE 29-#045
TOP VIEW SIDE VIEW BOTTOM VIEW
EFFECTIVE AREA INSULATION
COVER
BASING DIAGRAM
K : Photocathode TOP VIEW SIDE VIEW BOTTOM VIEW
Dy :Dynode BASING DIAGRAM
P :Anode
CUT : Cut Pin K : Photocathode
IC  : Internal connection Dy :Dynode
(Don't use) P : Anode
CUT : Short pin
IC :Internal connection
(Don't use)
TPMHAO575EA TPMHA0278EJ
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(Unit: mm)

@ R7600U-00-M4, R7600U-100-M4/-200-M4/-300-M4

@ R5900U-00-L16, R5900U-100-L16/-200-L16

180.0 £ 0.5
[130.0+0.5 [125.7£05 220+05,  44%07 20.32
[125.7:£ 0.5 220+05, | 44x07 20.32 15.8 0.6+0.4. | 254PITCH
mIETYI 06:04 | | 9| 254PTOH], 3 T
K \ L S !
| & T cuT o i o + fﬁ&
i o i cuT (1) PHOTO- s THT
f S ¢LJ¢ 8% (:8) 1 CATHODE ... :\ 4
PHOTO- A N = 7 AR N H N
CATHODE : i cuT (16)—] ; ) 4MAX.
4 4 MAX 15-60.4: 30-¢0.45
| . 56045 PHOTOCATHODE
PHOTOCATHODE INSULATION COVER
S| el INSULATION COVER
g SIDE VIEW BOTTOM VIEW
[ SIDE VIEW BOTTOM VIEW BASING DIAGRAM BASING DIAGRAM
K : Photocathode
18 MIN. K :Photocathode Dy :Dynode
Dy :Dynode P T A:m’e !
P :Anode TOP VIEW CUT : Short pin !
TOP VIEW e IC : Internal connection
IC : Internal connection (Do not use)
(Do not Use)
TPMHA0297EJ TPMHA0298EH
‘ @ R9880U-110, R9880U-210 H @ R11265U-100, R11265U-200, R11265U-300 ‘
0300+ 0.5
124404 4608 10.16 ~ .
1 126.2* 35:07 I
PHOTOCATHODE 0502 5.08 = = 0| 190045
GUIDE MARK 023 ‘ 2 < 1. 2295
== 12-90.45 L | a by
I e T N7 T 0 3 r
385 Essl I RIS A MR %R
ol 2« BEY| it i Sy S r B 1
EEE R E i &,
: H— %}
- {? — 42MAX. 4-R3.5
i 4-R1.35 - . 4-R3. 22,56
INSULATION COVER EFFECTIVE AREA \PHOTOCATHODE
SIDE VIEW BOTTOM VIEW TOP VIEW SIDE VIEW BOTTOM VIEW BASING DIAGRAM
® v~ K : Photocathode
E E E Dy :Dynode
GUIDE MARK P 1Anode )
IC  :Internal connection
(Don't use)
K DY9
DY1 P
DY2 DY10
N © ©
> > =
o o o
TPMHA0539EC TPMHAO0577EB
$258+0.7 939+ 1
FACEPLATE 17.5 MIN. FACEPLATE \K¢27 MIN.
\L | 7 PHOTO e
pioro. [T catvope
CATHODE ' @
2 o
v < HA 3
HA TREATMENT I TREATMENT
! SHORT PIN
i § z
17PINBASE S s
® x| 2
- SEMIFLEXIBLE £
LEADS sl B
-z
w
E
[a}
<
w
=
027
TPMHA0236EB TPMHAO0469EE
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40

@ R5924-70

@ R2248

<
52 + 1 S
= GLASS BASE gz
FACEPLATE MIN. . d
FACEPLATE \4\ 39 (@602 Z 2
[
| p—— p—— T )
PHOTO-
CATHODE /
.
0.8+04
b 7NN .
3 FACEPLATE 8 MIN.
o N T | |
TREATMENT /| ~ T
N PHOTOCATHODE [ o
x ‘ +
gz 1) ‘ b
= <
SEMIFLEXIBLE o 2 i
LEADS / 2 ‘
g I © K
E % SHORT PIN
2 11PINBASE =
o >
u =
$31
DY¥Spyapy1 K
TPMHAO0490EC TPMHAO098EC
By (- Y §
Zl 2 : :
S| # \ | 22
b %) . S
5 g | | Rl e
i
Q ,,,,,,,,,,, ) A
59.5+ 1.0
FACEPLATE 54 MIN. 7615
. \ FACEPLATE oM.
PHOTO- [t
catHooe [ | | || P pe - A
3 % PHOTO-
©
9515415 8 CATHODE e
] g <
14 PIN BASE 8 515215 g =
JEDEC Q
No. B14-38 DY1 K 14 PIN BASE -
JEDEC
W — No. B14-38
0565405 |
$56.5 + 0.5
TPMHA0392EB TPMHA0393EC
33 MIN. .
8 MIN. 8 MIN. HELASSBASE
z
B 3 | z
S| # i B
o) - = \ g
« 16 My ‘ e |
FACEPLATE [0038.8 + 0.3 (926)
FACEPLATE 24005
—h" ..... (A) TEMPORARY BASE REMOVED
PHOTOCATHODE
PHOTOCATHODE, ps DY10 pyg /
PHOTOCATHODE,
o
37.7+1.0 3
o 3
H
R
%]
=4
c SEMI-FLEXIBLE 2
LEADS -
c f K =
SHORT PIN ® // \\ Z|
i 1 s
20 PIN BASE ":'
JEDEC 5
T No. B20-102 E
17PINBASE 2 3
= g
2 Ll @H 1=
TPMHAO511EA 512405 TPMHA0552EC




(Unit: mm)

@ R10550

® R6234

16 MIN.
H (AGLASS BASE
| 18;
2l |! ©
35| |+ o
g |i I A
| 0
f 5
FACEPLATE [138.8+0.3 ‘ \‘--—/ ’ r
— (926)
—, <] 59.5 + 0.5
(ATEMPORARY BASE REMOVED
PHOTOCATHODE, DY?  Dvs FACEPLATE 55 MIN.
5 0 ’I‘\—"
o
S
37.7+1.0 .: PHOTO-
5 CATHODE
o| X
+H %
g #516+15 | g| 2
SEMIFLEXIBLE 2 28
LEADS 2 -
] 14 PIN BASE
2 No. B14-38
20 PIN BASE EE —_—
JEDEC
No. B20-102 % m H HM H m
H
@} i 3 $56.5 + 0.5
9512405 TPMHAO0576EC TPMHAO390EB
RS $25.4 £ 0.5 (A TEMPORARY BASE REMOVED
Ri3x1 FACEPLATE
3 Ny e
HIEE 2
S|+ i
|| 8 | 0
i PHOTOCATHODE, ';
L2
t =
©
76015 EEXIIIIJFSLEXIBLE
FACEPLATE 70 MIN. J \ g
N | B e 3 ® BOTTOM VIEW
.................... z P DY10
CATHODE No.B12-43 2
<
« P w
P oL
651515 8| 2 I —
o
& $37.3
14 PIN BASE
JEDEC
No. B14-38
956.5+ 0.5
TPMHA0391EB TPMHA0460EB
$28.5+0.5
FACEPLATE 4\4’&25‘&1
R z
PHOTOCATHODE | |2
I i &
IC Dyt
o SHORT PIN
$29.0+ 0.7 H
o
HA TREATMENT ~|
14 PIN BASE/ |
%
<
=
®
TPMHAO0507EA
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@ H8711, H8711-100, H8711-200, H8711-300

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

4 x16
‘ ‘ 4.5 PITCH
I 0.
N GUIDE MARKS
8 o
al o # -
| I
[ | 3 o
<
o
TOP VIEW
130005
‘ PMT:
8 R7600-M16 SERIES
E INSULATING
of = \TAPE
o d
H e
o
2 X POM CASE
™ DIVIDER
ASSEMBLY
i IIr T
o
o SIDE VIEW
254 508 254
SCREWS =
&
Dy12 OUTPUT
(M2) \ TERMINAL PIN
I (¢0.46)
=g N
g
SRS gI
&
&
“HV INPUT
ANODE OUTPUT TERMINAL PINS
TERMINAL PIN (90.46)
(90.46,
2.54 PITCH 8 x 4)

BOTTOM VIEW

j——————0ANODE1 OUTPUT

TERMINAL PINS

R1to R3:
R4 to R13:

R15t0 R17:

C1to C4:

GND
GND|
T
GND!

ANODE2 OUTPUT
TERMINALPINS __ ____|
DY12 OUTPUT

TOHVINPUT OGN

TERMINAL PINS
TERMINAL PINS

o

hl!

R3:

2
)

2-- P8 P9 --P15P16

A
W

2
w
V
(9]
i
I

o
et
~
|
=
N
M

o
=
2
o
2
]
A 44N
WHW-
i
o

2
(&)
2
n

Q

360 kQ
180 kQ
1MQ
510
10 kQ
0.01 yF

o
Vil
WAV AV AN AV AN AV va

R14:

R18:

TPMHAOQ487EE

4-¢0.3 GUIDE MARKS

Pt f————————————o ANODE1 OUTPUT

g ﬂ P2 |————— ANODE2OUTPUT {254 PITCH
Sy : : (9064)
g 5 N b P63} ANODE63OUTPUT |8x8
8 o g =2 Pg4————o ANODES4 OUTPUT
b ! *lC’ LI Dy12 OUTPUT
— ! TERMINAL PIN (0.64)
TOP VIEW o aeod\ ——o GND TERMINAL PIN
. GUDE / R20 ($0.64)x2
~ MARKS ./ AV 90
030.0 0.5 ZRi6
—FC4 TC3 3
. SOFT TAPE Ri9 | =R15
) I Dy12) L
z i ZRi14
o 2 | c2T
= | M _PMT: R18 SR13
o © | Dyt
M ‘ R7600-M64 SERIES o e
< =
| Dyto—Wi-L—3
i =R11
| Y —
TTTTTT]  \POMCASE ZRi0
oo 2.54 Dy8 < .
P 54,1, ZRo R, R50R14: 100 k2
§ py7———3 R2 to R4, R15: 200 kQ
AT =Rs R16: 300 kQ
SIDE VIEW Dys———F R17to R19:51 Q
ZR7 R20: 10 kQ
4-SCREWS (M2) -HV INPUT Dys—— R21:1 MQ
TERMINAL PINS =R6 C1t0C3:22nF
(0.64) Dy4——— C4:10nF
& =R5
§ ANODE OUTPUT Dy3——%
g TERMINAL PINS (40.64) =R4
o 2.54 PITCH8 x 8 Dy2——
=R3
Dy12 OUTPUT ' Dy1>7<;R2
TERMINAL PIN GND TERMINAL Fo_ 5
($0.64) PIN (¢0.64) met SRT HVINPUT
BOTTOM VIEW K L TERMINAL PIN

(0.64)

TPMHA0223EC

@ H8804, H8804-100, H8804-200, H8804-300

@ H11934-100, H11934-200, H11934-300

42

2-935
-HV TERMINAL PINS (¢0.64)
4008\ L2 ASP-23882-A-1, SAMTEC 3560228
GUIDE\\ g5 || PMT: 054
MARKS R7600-M64 SERIES ~ POM CASE
3 DIVIDER ASSEMBLY ANODE OUTPUT TERMINAL PINS
(0.64,2.54 PITCH, 8 x 8)
o ) o TD-108-T-A-1, SAMTEC x 4 PCS
S| of s IS
i =
o o = % [\_GND TERMINAL PIN ($0.64)
S 2 | < TS-101-T-A-1, SAMTEC
i . DY12 OUTPUT
< TERMINAL PIN ($0.64)
30%8° 4.2 TS-101-T-A-1, SAMTEC
0257 S0 - 4-SCREWS (M2)
F||_|_LCE)>P vew Ao 50208 BOTTOM VIEW
WITH 5 N SIDEVIEW ~  —ommmomo oo |
NsULATOR | +[JoRiesos) (PINS CONNECTION: BOTTOM VIEW)
\ GUIDE |
| 095, | | MARKS: __|P1|P9 |P17]P25|P33|P41|P49|P7)
e W o
R A
lono)

DY12] 1
OUT
'

P8 |p !

K- F
| Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 DyB Dyo DyloDytt  Dyi2 P64 PE3--- P2 P1
RITZR18 2R ZRao
R21 c2 c3
WA WAAMAANAN-Y WA
RT R2 R3 R4 R5 R6 R/ R8 R9 R10 R11 R12 Ri3Ri4 RI5RI6 i
g. 55 e
-HV INPUT R1, R5 to R14: 100 kQ z 2 '@ EE >
TERMINAL PIN R210 R4, R15: 200 kQ 2 .z238 55
($0.64) R16: 300 k2 E £ 8% 33
R17to R19:51 Q EYE2 S8 Yo
R20: 10 kQ HZ0Z£ 00 oo
cda=2 00 00
R21:1MQ 2o g'r 2z z:z
C110C3:22nF RIS
C4:10nF 2.54 PITCH

($0.64)8x 8

TPMHAO0550EB

SIGNAL OUTPUT: RG-174/U (BLACK)

-HV: RG-174/U (RED;

POM CASE
w
S_—
IZ 1
_ 4 | 232 b
(s}
. 5 |
7222 ot 1
I
. x
026.2 0.8 MAX. || _32.5+0.5 150075° 10] |5
[130.0+ 0.5
TOP VIEW SIDE VIEW

R9 |R10 |R11

DY2 DY3 DY4 DY5 DY6 DY7 DY8 DY9 DY10 DY11 DYi2

5-SCREWS(M2)

7
[ ®
SIG
HY
e | I®
BOTTOM VIEW
P
—

-HV
RG-174/U (RED)

NOTE: DIVIDER RATIO=2.5: 1.3:0.8: 0.8: 1:

R1:
R2, R7 to R14:

300 kQ
200 kQ

1130 kQ

:0.01 uF

SIGNAL OUTPUT
RG-174/U (BLACK)

TOTAL RESISTANCE=2.78 MQ, DIVIDER CUhRENT=359.7 uA at -1000 V (MAX.)

TPMHAOS86EA



(Unit: mm)

@ H13226A-100, H13226A-200

@ H12445-100, H12445-200

-HV: RG-174/U (RED;
SIGNAL OUTPUT: RG-174/U (BLACK)

POM CASE 5-SCREWS(M2)
&
o_; [ &
411 £Z] | FT
<= | B 4 W
3l2 sg | e E H
St | @ ®
I
o
26.2 0.8 MAX._|_32.5+0.5 4503° ‘ 10 ‘ ‘ 5
1300+ 0.5
TOP VIEW SIDE VIEW BOTTOM VIEW
- ANODE1 OUTPUT
RG-174/U (BLACK)
ANODE2 OUTPUT
K GR RG-174/U (BLACK)

- - ANODE3 OUTPUT
P3 — I— O RG-174/U (BLACK)
— ANODE4 OUTPUT

RG-174/U (BLACK)

R1, R3: 240 kQ R16 to R18: 51 Q
HY R2: 220 kQ R19: 1 MQ
RG-174/U R4 to R14: 200 k C110C3:0.01 uF

(RED) R15: 100 kQ
NOTE: DIVIDER RATIO=2.3: 1.2: 1: 1: ....1:0.5

TOTAL RESISTANCE=3 MQ, DIVI[‘)E‘? CURRENT=367 uA at -1000 V (MAX.)

TPMHAO0623EA

-HV TERMINAL PIN (¢0.64)
ASP-23882-A-1, SAMTEC

POM CASE

ANODE OUTPUT TERMINAL PIN
(#0.64, 2.54 PITCH, 4 x 4)
TD-104-T-A-1, SAMTEC x 2 PCS

DY12 OUTPUT
TERMINAL PIN (¢0.64)

w
= =1 S o ! ASP-23882-A-1, SAMTEC
: 40 s 22 | w |l
i <
: X Sol 1 o 4-SCREW
Tls e8| 3 (U e
It o r | & ettt oo
Q : !
o : (PIN CONNECTION: BOTTOM VIEW) !
- |
5.75 x 4=23) 1REF || |42 5.08 5.08 : P o e !
23.55 39.0:0.8 254x3=762 | | ! FAPET '
026.2 | p3| P7 [pi1lers| i
030.0+ 0.5 i P4 P8 [P12Pig !
TOP VIEW SIDE VIEW BOTTOM VIEW | *A: THROUGH HOLE (NO CONNECTION |
P1 |—— ANODET OUTPUT
K P f——°ANODE2 OUTPUT | reRmiNAL PIN
: (2.54 mm PITCH,
P15|——o ANODE15 OUTPUT | #0.64,4x4)

~

DY1 DY2 DY3 DY4 DY5 DY6 DY7 DY8 DY9 DY10 DY11 DY12

P16——— ANODE16 OUTPUT

4
R20 4
R16 =R17=R18

R1 R2 | R3 | R4 [R5 | R6 | R7 | R8 | R9 [R10| R11 [ R12 | R13| R14 | R15
C1 |C2| C3

[

DY12 OUTPUT
TERMINAL PIN (¢0.64)

+——>0 GND TERMINAL PIN ($0.64)
———o GND TERMINAL PIN (¢0.64)

R1, R3: 240 kQ R16to R18: 51 Q
R2: 220 kQ R19: 10 kQ
R4 to R14: 200 kQ R20: 1 MQ
R15: 100 kQ C11toC4:0.01 uF

-HV TERMINAL PIN (¢0.64)

TPMHAO591EA

@ H12428-100, H12428-200

@® H10515B-100, H10515B-200

ANODE OUTPUT TERMINAL PIN

(90.64, 2.54 PITCH, 8 x 8)

TD-108-T-A-1, SAMTEC x 4 PCS
GND TERMINAL PIN (¢0.64)
TS-101-T-A-1, SAMTEC

DY12 OUTPUT TERMINAL PIN (¢0.64)

-HV TERMINAL PIN (¢0.64)

ASP-23882-A-1, SAMTEC
INSULATING TAPE

POM CASE

w
B s o TS-101-T-A-1, SAMTEC
3 =z |
Al Sl ES L T T —_— .
1 < Sal 1 | (PINS CONNECTION: BOTTOM VIEW) |
ERAEEE Y & 5 ) | P1|P9 |P1 |
— o
F R Y o]
288 8-23.04 1REF. | | 4.2 5 Ta !
026.2 39.0+0.8 % o !
030.0 £ 0.5 3 T
o I I
I |
TOP VIEW SIDE VIEW BOTTOM VIEW | el
| 0UT] 1
R !
I *A: THROUGH HOLE (NO CONNECTION) '
P1 |——oANODE1 OUTPUT
P2 ANODE2 OUTPUT | 1EpviNAL PIN
K R : (2.54 mm PITCH,
| ! $0.64, 8 x 8)
Pe3 ANODE63 OUTPUT
s P
DY1 DY2 DY3 DY4 DY5 DY6 DY7 DY8 DY9 DYIODY11 DY12 1 pgy ANODES4 OUTPUT
ca
R20 } DY12 OUTPUT
A6 SR SRi g TERMINALPIN (50.64)
R1 R2 |R3 | R4 |Rs|Re|R7|R8|Ro R10|RI1|R12] R3] Ri4 | Ris
ci|c2
{0 GND TERMINAL PIN (60.64)
Lo GND TERMINAL PIN (¢0.64)
-HV TERMINAL PIN (¢0.64)
R1, R3: 240 kQ R161t0 R18:51 Q
R2: 220 kQ R19: 10 k2
R4 to R14: 200 kQ R20: 1 MQ
R15: 100 k2 C1 10 C4: 0.01 uF
TPMHAO592EA

ANODE OUTPUT TERMINAL PIN

z [130.0+ 05
8 PHOTO- (BDL-108-G-F, Mfg. SAMTEC)
z| Pt CATHODE 16 P1 P2
? |
: P3 oP4
0| i
==——— :
| — o oo
3 ‘ 16 TOP VIEW toPo oP10
P16 < +oP11 P12
g PMT: |/
R5900 SERIES lop1a oP14
3 [oP1s o
7 toP15 oP16
9
o
3 APPSR BROr NBYEe GND
9 FERIERERD- TR TERMINAL PIN
R11
POM CASE DY10— 8
R10 |3
T DYO—A— £
4 Ry |2
u £0.64 GND INPUT ovs—A— &
TERMINAL PIN L=
SIDE VIEW L
- R7Z
£ b3
ANODE OUTPUT s DYs .
& DYsSp——%
5 < R5Z
5 & DY4p—— %
) £ R4Z
s b DY3p—-——%}
= = R3S
DY2p—3%
4-SCREW (M2) 6.35 ANODE #1 to #16 Ro=
- OUTPUT (30.46) DY1p ;
“HV INPUT e RIS
TERMINAL PIN R8
BOTTOM VIEW e \‘/j—wf——o Y NPT

TERMINAL PIN

R1to R7: 220 kQ
R8: 1 MQ
R9to R11:51Q
DIVIDER CURRENT: 0.37 mA (at -900 V)

TPMHAO0534EB

43



@ H12700A, H12700A-10

327410

274209 12 x 3-36 CONNECTION FOR SIGNAL CONNECTORS
% O45503 (BOTTOM VIEW)

START MARK

[GND] P7 | [GND[ P5 | [GND] P3 | [GND] P1 |
- GND| P8 | [GND| P6 | [GND| P4 | [GND| P2
g GND[P15| [GND[P13| [GND|Pi1] [GND| P9
5 [GND[Pi6| [GND[P14| [GND[P12| [GND[P10
[GND[ P23 | [GND[P21] [GND[P1e| [GND[P17 |
[P24| |aND| P22 | [GND[P20| [GND[P18]

25

P1|P2|P3|P4|Ps|P6 |P7 P8

6

=

50.57.5040.42.4104 3226 2518171092 7

.

P9 |P10[P11|P12|P13|P14|P15|P16

P17|P18|P19|P20|P21|P22 [P23 [P24

o 2l P3t| [GND[P29 | [GND| P27 [GND| P25
3 P28 P29 |P30 (P31 |P32 ,ﬂ 50‘ a8 P32 ND| P30 ND| P28 P26
X| ||Paa|pas|pas|pas|Pa7|Pas|pas |pao B | P39 | |GND| P37 | |GND| P35 P33

= P40| [GND[ P38 | |GND| P36 P34

P41|Pa2|P43|P44 P45 P46 P47 P48

DY.64.63.56.55.48.47.10.32.01 24 23.16.15 87
60595251 44 4036.35.26272019.12114%.

T T AL
e TTTTTT
005 L.
2x17=34
[051.0+0.3
36 ‘
]

PHOTOCATHODE (EFFECTIVE AREA)
048.5

P52 (P53 |P54 PS5 P56 | P48| |GND| P46 | [GND| P44 | |GND| P42 |
» 3 5 P55 | [GND| P3| [GND]P5T| [GND| P49
P |3 P62 P63 |Ped I | | “\ ’ P56 | [GND| P54| [GND| P52 | [GND|P50
T T P63 | [GND| P61 | [GND] P59 | [GND] P57
‘6,25 6x6=36 5.25‘ 2 M3 DEPTH 2.5 P64 | [GND| P62| [GND| P60 | |GND] P58
A 12| [GND[GND| [ & [GND| [GND] +8
2 :g"xﬁg}:tngg;iUTCONNECTOR GND| [GND| & | [GND|GND| [GND|GND
PC BOARD 1 -200-D36P-
mfg. JC ELECTRONICS CORPORATION siGa siG3 siG2 siG1
TOP VIEW SIDE VIEW
NOTE *B: No pin.
TPMHA0B01EB
HV: SHV-P /
H12700A . FoTTomEs H12700A-10
P8 P64 P8 P64
P7 P63 P7 Pe3
P6 P62 P& P62
P5 P61 P5 P61
Py P60 Ps P60
GR
P59 | P3 P59
K X DY1 DY2 DY3 DY4 DYs DY6 DY7 DY8 DY9 DYI0 | P2
{ DY1 DY2 DY3 DY4 DY5 DY6 DY7 DY8 DY9 DY10 (E(
R16L R17L R18
R21 R21
c1
Ri A2 |Ra|Re | ms | Re | A7 R Re | ms|Re|ms|re | A7 | e
ACTIVE VOLTAGE
»—HW ’_HW DIVIDER
(1] c11
Res: R23
R22: Re2:
hR N
ik it
i N
il %P-qumm»m 52285823 N i’b-mmqmohm 52385883
i , o5 FREILERE fEEEkege 1 , o5 zeRIgeRR cEEEEEESR
PN : §8 55555558 55555555 & TR o R8I 300 KO Gz o0 F §E 55555555 5555555%5
1 25 222RER2EzR 222222ee [ b ! 25 2222zezeR PRRRRPRER
e ' 2855555555 55555555 SHV.P ! Ri710R19:51 0 4 0,033 ' £ 3 EEEEEEEE EEEEEEEE
(SHIELD CABLE, GRAY) e ! 5 2 50000000 ©50000D0D0D (SHIELD CABLE, GRAY) | Rer Mo O10:001 4F ! 5 2 500000000 ©00000D0D0
R22, R23: 4.99 k2 | 5 BEAasREAY s8888888 | Rz, R23: 4.99 ka 011, C12: 00015 b | “ 5 pEBARRAY BE888888
s | gggggsgg ggpgoges j e ras A gggpgdse gggppdse
} owioen curREnT | ‘ 22222222 £2222222 - | ‘ 22222222 22232222
4-(DOUBLE-ROW 2 mm Pitch) CONNECTOR 4-(DOUBLE-ROW 2 mm Pitch) CONNECTOR
@ H12700B, H12700B-10
327x1.0
27.4+09 -HV CONNECTOR 12 3-36 CONNECTION FOR SIGNAL CONNECTORS
164205 HSA-200-502P 4 403 (BOTTOM VIEW)
START MARK mig. JC ELECTRONICS| 5
-] —+—|<% CORPORATION [P5 | [GND[ P3| [GND[ Pi
- — = - P6 | [GND| P4 | [GND[ P2
o P1|P2|P3|P4|Ps |Ps |P7 P8 ] | ‘ B J%%\‘ 2k P13| |GND|P11] |GND| P9
< i L Fo et P14| [GND|[P12| [GND[ P10
P9 [P10|P11|P12(P13 |P14 (P15 P16 g : ‘ b= - H é - H P21 GND| P19 ND| P17
P17|P18|P19|P20 P21 P22 P23 P24 o 5 b == ol § H £ P22| |GND| P20 | |GND| P18
8 Slga Ew| | = 3 I g & P29| [GND[P27| [GND| P25
b P25| P26 |P27 P28 P29 |P30 |P31 |P32 KRR | Wil S AN s 3 3 P30| [GND|P28 | |GND| P26
X P33|P34|P35|P36 P37 [P38 |P39 [P40 b % ag } | =] o H ] H P37| [GND|P35| |GND| P33
H7¢2 | L3 = g H H P33] [GND] P36 | [GND] P34
P41|P42|P43|Pa4 P45 |Pd6 P47 P48 5 I ‘ H i H H P45 | |GND| P43 | |GND| P41
P49|P50|P51|P52 (P53 |P54 P55 P56 5 i == T H H H | P46 | |GND| P44 | |GND| P42
g 3 : = P53| [GND[ P51 | [GND| P49
P P62|Pe3 [Po4 z L | IC P54| [GND]Ps2| [GND] P50
‘ T P61 | [GND| P59 [GND] P57
1625 6 x 6=36 16,25 M3 DEPTH 2.5
INSULATING TAPE \ GND CONNECTOR * P62 | |GND| P60 |GNDLPSE | Ny +a; suitable sockets for the connectors willbe attached.
PLASTIC BASE HSA200-502° GND| | -8 |GND| |GND| *8 For signal output is HSC-200-D36P-X (JC ELECTRONICS
+s | [GND|GND] [GND[GND CORPORATION).
mfg. JC ELECTRONICS 4-SIGNAL OUTPUT CONNECTOR ** =
CORPORATION HEA-200-D36PX SIG4 SIG3 SIG2 SIG1 For -HV, GND is SQT-102-01-L-§ (SAMTEC).
mfg. JC ELECTRONICS CORPORATION
TOP VIEW SIDE VIEW BOTTOM VIEW NOTE “B: No pin
TPMHA0B02EB
rg Pes P8 o
P7 P63 P7 P63
P6 P62 P6 P62
PS5 P61 P5 P61
P4 P60 P4 P60
o e Pso o e Pso
. : P2 P X Dyt Dv2 DY3 DY4 DYs DY6 DY7 DY8 DY DYi0 | P2
{ DY1 DY2 DY3 DY4 DY5 DY6 DY7 DY8 DY9 DY10 P1 (g(
AtsL RI7L Aig
R21 R21
c1
R1 R2 | R3 | R4 | R5 [ R6 | R7 | R8 R1 R2 | R3 | R4 | R5 | R6 | R7
'C12 'C12
'c11 c11
R23: R23:
Rez R2z
7 e 028924833 7 e 023929393
S WS : o5 zagIgene k2 ERee Riaoka s zegIgene R EEEEE]
[T o T oreaon ) §E 55555555 55555555 SR noLe, Lay | 2 300K i 8E 55555555 5555555k
DRivomasn  oroomi | §J8EEEEEEEE EEEEEEEE T Remssow  crowew | 28 BEEEEEEE  EESEEEEEL
| ° u i G 2 cco0020080dd 53333023003 I 4 : ! & 2 55000000 © 0000000
I R21: 1 MQ C10: 0.01 pF i B > R16, R20: 10 kQ C4:0.033 uF i » T
| Re2, R23: 4.99 ko Gi1. C12: 0.0015 bF | B BBBAL88Y - - | Ri7.R19: 510 ©10:0.01 yF ! 3 gEararAR aB888888
i §8888888 §8888888 1 1 88868886 8680880888
' i 2g2g2¢g2¢ EEEEEEEE | R21: MR C11,C12:0.0016 yF | 2gg2¢ggege gggg¢g2¢2¢
| DIVIDER GUARENT * 225 pat 1100V | ) EEEEE R 2223233 ! [ $3izzzzxz% £22%2%%%
+-(DOUBLE-ROW 2 mm Pilch) CONNECTOR !_DIVIDER CURRENT ' 214 A at -1100 V (MAX,) | 4-(DOUBLE-ROW 2 mm Pilch) CONNECTOR

44



(Unit: mm)

@ H13700

9984B-140Y901 CONNECTION FOR SIGNAL CONNECTORS
INSULATING TAPE IRISO ELECTRONICS CO., LTD [151.8+0.3 (BOTTOM VIEW)
START MARK 32.1 415 ‘
7 AN "
g1 9] ’
g S £ 1l n
<9 = w
it £l
=8 2 2 i siGt
zZo 3 o -
g 1 g L ol
ES - ol T ® 0
=2 X wey [ sic2
£2 3 HET | s
g
a8 eS0T = | R1.8
< T g | e
S {21920 15 | b
A1 i —
el e S Gl IR | _
30 3] 3 8 8
3.0 x 14=42.0 4 20 g g
- 3 4 x M2 DEPTH: 8, ¥ <
(048.5) 2 8 5 -
o 2
_ w & wiPTer 20| &
TOP VIEW SIDE VIEW BOTTOM VIEW iz 2 3 2
< o Z o«
= 2 s 2
o o a (o]
< w o w
g Z ° 4
} P16 } P256 % z s 8 E 8
I lald R H 4 z T
-HV: SHV-P . M 2 e 2 2
(SHIELD CABLE, GRAY) : : 21 P: H E 2P il E
: : M z
: : z i} z ]
P2 P242 % %
DY1 DY2 DY3 DY4 DY5 DY6 DY7 DY8 DY9 D:(JD GR P1 P241 % %
< <
cio z z
i & =
R19 R14 <R15 <R16 <R17 R18
c1 c2 c3 C4
R
R1 R2 | R3 [ R4 | R5 | R6 AF!7
ci2 TRANSISTOR CIRCUIT
c11 =
= B8
g g
R21 Ry
o
R20 E §
SHV-P 25 _ 5@ 9 22
(SHIELD CABLE, GRAY) [CH = i & €& &g
] J 5te £g e [ L
2355 55 £t 55 p a2
T T T T ‘ & S EE...... £2...... £2...... g2 sié SIG
1 R1,R19: 1 MQ C1,C2:0.01 uF i @ E 5 5 ==} =) > 2
I R2-R7: 470 kQ C3:0.022 pF i [olNe] o O [e3Ne) [e3Ne)
| R14,R18: 10 kQ C4: 0.033 uF ' ay ay a8 ay
1 R15t0 R17: 51 Q C10: 0.01 pF i CZ> g g g g g g g
: R20, R21: 4.99 kQ C11,C12: 0.0015 yF 1 < < < < < < < <
I DIVIDER CURREN' 5 A at -1100 V (MAX.) L J
: 2-(DOUBLE-ROW 0.5 PITCH) CONNECTOR TPMHAQ618EB
@® H13974-00-1616 @ H7260, H7260-100, H7260-200
8x 2 LINE z
Silicone (CLEAR): Between PMT and PMT 36 (12 PITCH, 520£05 2.54 PITCH 3
Silicone (BLACK): Between PMT and case ALUMINUM CASE 31.8 E g
85 (3 485 /m 55 55 . 2 &
<<
EE 55 2 z F
0 i 33---990 E s 5
o B o B89 3 &z
0 2 H ,\# - ||||||||I||||||||I|||'l||| oo ww o =4 z
2 1 A k! 3 a i o 88 88 ¢ o 5 5
- K o
j 5 o 3 | %2 2% & s * z
= < T —_
& 0 :ﬂ:‘%@:@] 2 L ANODE /ANODE . 78
o 8 WINDOW #32 WINDOW #1 £
i . <
3 3 4 K TOP VIEW «
= [N x
5 F <
s
3 P1P2 P31 P3 2
05 325:05| 4507 — 8
=~ i 8
51.0:03 51.0:03 _HV: SHV-P (SHIELD CABLE, GRAY) 16 x SIGNAL OUTPUT CONNECTOR %
105.7+0.3 HSA-200-D36P-X 0 :
mfg. JC ELECTRONICS CORPORATION o I3
*2 x 2 array of [J51 mm (efective area [148.5) PMT ; C4 ~
= 5
TOP VIEW SIDE VIEW BOTTOM VIEW 8 Y10 1S 3 5
TPMHAOB25EA HOUSING (POM) Ce— |Z o
m
f— AL ovor 8L 18 é
of 127, || 254x15=381 || 254 cit |2 £
=
| PMT-1 | | PMT-2 | | PMT-3 | | PMT-4 DY8 }—L 5 o
Kegge n Keggq Kegge Kegge SIDE VIEW 12 I
s e e e s e s e ov7 o
VOLTAGE VOLTAGE VOLTAGE VOLTAGE R7 = =
DIVIDER CIRCUIT DIVIDER CIRCUIT DIVIDER CIRCUIT DIVIDER CIRCUIT 3 =
(ACTIVE BASE) (ACTIVE BASE) (ACTIVE BASE) (ACTIVE BASE) bYe Ro= o
i ! ! ‘ ! DY10 OUTPUT DYs ———% 2
T ¢ ANODE #31 R5Z =
T T T T : QRRLE#SL PIN(405) GND TERMINAL Va3 3
S ] o o o PIN (¢0.5 3 >
Oy oebg oebg oeeg oebg ANODE #1 (£0.5) R4z
2 Zzg8 Zze8 Zzz8 Zzz8 DY3 ——3
13 9E8s 9E8s 9E8s 9E8s R3Z
233% 233% 233% 233% E
Zos £35% $35e $35s £35e pY2——3
B 252 252 252 252 i3
r5Q 0= = = = | < DY b———3
16- (DOUBLE-ROW 2 mm PITCH) CONNECTOR-P ANODE #32 =] R1Z
—_— T o} S _——
~ G
ANODE #2
TPMHC0269EA HV INPUT K ~ R10
ANODE #1 to #32 OUTPUT (¢0.46) \ TERMINAL ($0.5) M
(16 PIN x 2 LINE 2.54 PITCH)
R1 to R7: 220 kQ
BOTTOM VIEW R8,R9:51 Q
C11t0C4:0.01 uF
TPMHA0455ED
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@ H3164-10

@ H3695-10

#10.5+ 0.6
#8 MIN.
PHOTOCATHODE
PMT: R1635
WITH HA TREATMENT
0
o MAGNETIC
S SHIELD (t=0.2 mm)
0 WITH HEAT
SHRINKABLE TUBE
R BN
w’ $10.6 + 0.2
o /L
% =
: SHIELD CABLE (GRAY)
SIGNAL OUTPUT

7U U\ RG-174/U (BLACK)

—— SIGNAL OUTPUT
~~ :RG-174/U (BLACK)

P
R113 C3
DY8h——F—F
R103 C2
DY7TH——F—
ROZ C1
DY6 H—R—"'
8
DY5H———
R7
DY4H———
R6
DY3H—]
RS
DY2H—]
R4
R3
DY1H—]
R2
Ko R HY

== . SHIELD CABLE (GRAY)

— *TO MAGNETIC
SHIELD CASE

R1to R11 : 330 kQ
C110C3:0.01 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.

95.0+2.5

1500

PHOTOCATHODE

PMT: R2496
WITH HA TREATMENT

MAGNETIC

SHIELD (t=0.2 mm)
WITH HEAT
SHRINKABLE TUBE

—

|

-HV
\ SHIELD CABLE (GRAY)

SIGNAL OUTPUT
: RG-174/U (BLACK)

¢10.6 +0.2

SIGNAL OUTPUT
: RG-174/U (BLACK)

Elele

-HV

: SHIELD CABLE (GRAY)
— *TO MAGNETIC

SHIELD CASE

R1to R4 : 510 kQ
R5 to R10 : 330 k@
C1t0C3:0.01 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.

TPMHAO310EE

@ H3165-10

H12690, H12690-300

$14.3+ 0.6
10 MIN.

PHOTOCATHODE

PMT: R647-01
WITH HA TREATMENT

MAGNETIC SHIELD
CASE (t=0.2 mm)
WITH HEAT
SHRINKABLE TUBE

116.0 + 3.0

1| |.#124205

-H
: SHIELD CABLE (RED)

SIGNAL OUTPUT
: RG-174/U (BLACK)

\

1500

46

SIGNAL OUTPUT
: RG-174/U (BLACK)

o]
@

|
il

___ -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

4143207 -
10 MIN.
—
PHOTOCATHODE
N PMT:Ri2421
WITH HA TREATMENT
MAGNETIC SHIELD
a CASE (t=0.2)
o WITH HEAT
) ' SHRINKABLE TUBE
9124+ 0.5
SIGNAL OUTPUT
\_RG-174/U (BLACK)
=] e
=1
B
-HV:
SHIELD CABLE (RED)
o
. A
]

(H12690-

SIGNAL OUTPUT
RG-174/U (BLACK)

K

— =7 SHIELD CABLE (RED)

— *TO MAGNETIC
SHIELD CASE

R1 to R12: 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.

300: PMT: R12421-300)

TPMHAO596EA




(Unit: mm)

@ H6520

@ H6524

235+0.5

$19.3+0.7
¢15 MIN.

[ |

1 MAX.

PHOTOCATHODE

PMT: R1166
WITH HA TREATMENT

MAGNETIC SHIELD
[\ CASE (t=0.5 mm)

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

R11
DY10 ,_)743
R10
DY9 ,_)743
R9
DY8

130.0+0.8

-HV
: SHIELD CABLE (GRAY)

1500

SIGNAL OUTPUT
: RG-174/U (BLACK)

R8
DY7h———+

R7
DY6h——+
DY5h——H

R5
DY4b——H

R4
DY3h——+

DY2h——
R2

_H
= SHIELD CABLE (GRAY)

R1:510 kQ
R2 to R11 : 330 kQ
C1to 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.

TPMHA0312ED

$19.83+0.7
15 MIN.

1 MAX.

130.0+0.8

1500

$235+05

PHOTOCATHODE

PMT: R1450
WITH HA TREATMENT

MAGNETIC SHIELD
N CASE (t=0.5 mm)

— SIGNAL OUTPUT
~ . RG-174/U (BLACK)

%
HIELD CABLE (GRAY)

SIGNAL OUTPUT
: RG-174/U (BLACK)

DY6H——1
R6
DYsH——71
RS
DY4H——71
4
DY3H——71
R3
DY2H——}
R2
DY1H———}
K R L____ -HV

:***‘[ ~ : SHIELD CABLE (GRAY)
R1:680 kQ

R3:510 kQ
R2, R4 to R11 : 330 kQ
C110C3:0.01 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.

TPMHA0313EC

@ He612

@ H6613

$235+0.5
$19.3+0.7
¢15 MIN.
2 oo
<
=
- PHOTOCATHODE
PMT: R3478

WITH HA TREATMENT

MAGNETIC SHIELD

@ oy
@ CASE (t=0.5 mm)

+H

°

o

e

(=]

8 HV

: SHIELD CABLE (GRAY)

SIGNAL OUTPUT
: RG-174/U (BLACK)

SIGNAL OUTPUT
: RG-174/U (BLACK)

1 MQ1

1750 kQ
: 560 kQ
: 330 kQ
1510 kQ
10.01 pF

: SHIELD CABLE (GRAY)

*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.

TPMHAO0315EC

$23.5+0.5
18.7 £1.0
¢15 MIN.
4+ ‘ |
2 T --r T
<
= I
- ‘ PHOTOCATHODE
PMT: R2076
‘ WITH HA TREATMENT
i MAGNETIC SHIELD
2 ‘ (\CASE (t=0.5 mm
H
o
b= I
’ ‘
I
I
I
|
T
z
2 -HV
3 : SHIELD CABLE (RED)

SIGNAL OUTPUT
: RG-174/U (BLACK)

= SIGNAL OUTPUT
RG-174/U (BLACK)

K R1
T i —— -HV
*E* : SHIELD CABLE
R1:1MQ *TO MAGNETIC
R2: SHIELD CASE
R3 : 560 kQ
R4, R6to R11:

(RED)

R5:
C1t0C3:

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

THE H6613-01 IS A VARIANT OF H6613
WITH A TERMINAL RESISTOR (5092).

TPMHAO314EC
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@ H8135

@ H6533

624005

1 MAX.

60.0 + 0.8

PHOTOCATHODE

MAGNETIC SHIELD
CASE (t=0.5 mm)

PMT: R5611A

WITH HA TREATMENT

1500 MIN.
1

HV
: RG-174/U (RED

SIGNAL OUTPUT
: RG-174/U (BLACK)

—° SIGNAL OUTPUT
: RG-174/U (BLACK)

R11
DY10H——F—F
R10Z C2
DY9H——F——
ROZ C1
DY8H——F—T
RS
DY7H——}
R7
DY6H——}
DY5H——}
RS
DY4H——}
R4
DY3H——}
DY25——}
R2

DY1h——
K ~ R1

Ri: 1M
R2 to R11: 330 kQ
C11to C3:0.01 uF

-HV
: SHIELD CABLE (RED)

— *TO MAGNETIC
SHIELD CASE

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

TPMHAO0513EC

¢31.0+0.5

SIGNAL OUTPUT
$26+1 - RG-174/U (BLACK)
$20 MIN, R19

‘ (:4-L
R22 R18
e DY10 94—
x - AN R17
E PHOTOCATHODE
= R163 C3
PMT: R4998 (H6533) R21 R15
R5320 (H6610) DY9 va»—R ”
WITH HA TREATMENT c2
R20 R13
DY8
R12Z C1F

@ MAGNETIC SHIELD DYz a1 R1, R3, R19 : 430 kQ

b CASE (t=0.8 mm) DY6 R2, R7 to R12,

b= R10 R15 to R17 : 330 kQ

& DY5 "o R4 : 820 kQ

RS, R18 : 390 kQ
pv4 e R6, R14:270 kO
DY3 R13:220 kQ

R7 R20 to R22: 51 Q
fo C110C3:0.022 uF
DY2 C4:0.033 uF
RS
DY1
R4
R3
" ACC (o,

z :SHIELD CABLE (GRAY) & ( R HV

= - = = : SHIELD CABLE

3 (GRAY)

. * TO 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.

TPMHAO0317ED

& H6152-70

@ H8643

$31.0+0.5
925807

$17.5 MIN.
4'7 ===
%
g PHOTOCATHODE
PMT: R5505-70
WITH HA TREATMENT
o
<}
H
=]
o
8
\POM CASE
8
© : SHIELD CABLE (GRAY
SIGNAL OUTPUT
. : RG-174/U (BLACK)
w]

48

=0 SIGNAL OUTPUT
: RG-174/U (BLACK)
[olc)= c7
R22 T R24 | v
= T “== : SHIELD CABLE
R21 R17% C5
DY1 — (GRAY)
R20 R16% C4
DY1 ——
R19 R15% C3
DY1 1
143 C2
pYi2h—oTF—1
R13Z C1 .
DY1H—F =T R1 to R17: 330 kQ
R12 R18, R23: 1 MQ
pY1on———3 R19to R21:51 Q
R11 R22: 100 kQ
DYQHimo R24: 10 kQ
DY8Hh—— C11t0C5:0.01 uF
R9 C6, C7:0.0047 uF
DY7H———]
R8
DY6H———
R7
DY5H———
R6
DY4H———]
R5
DY3H———]
R4
DY2H———]
R3
DY1H———]
R2
K- R18 R

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

TPMHA0470EC

$31.0+0.5
26 + 1

$22 MIN,

I = ANODE OUTPUT
x - "‘\ P - RG-174/U (BLACK)
<
= R16
- PHOTOCATHODE c4
R19 R15
DY10 H—W————
R14
c3
® \ Ri8 R13
S PMT: R7899-01 DY9 v
+ WITH HA TREATMENT c2
o SALLLLEL AL —ALE, L) 00
g R17 R11
« DY8 H—W————
R10
MAGNETIC SHIELD ROZ C1 R1, R2, R4, R11, R12: 300 kQ
DY7TH—F—T R3, R5 to R10: 200 kQ
CASE (t=0.8 mm) e R13, R14: 360 kQ
DY6H———] R15, R16: 330 kQ
R7 R17 to R19: 51 Q
DYsH———3 C1, C2: 0.01 uF
R6 C3:0.022 uF
DY4 Hiﬂs C4:0.033 uF
DY3H——3
R4
DY2h———1
R3
DY1H——}
R2
4 K R1
s T HY
g SHIELD CABLE (RED)
3 -HV X
- : SHIELD CABLE (RED L+ TO MAGNETIC
SHIELD CASE
ANODE OUTPUT
: RG-174/U (BLACK|

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

TPMHAO514EB



(Unit: mm)

@ H10580

@ H7415

WITH SHV

931.50.5
25.4 + 0.5
% 22 MIN, oo — SIGNAL OUTPUT
E "ﬂ : RG-174/U (BLACK)
SN
\ P
PHOTOCATHODE
PMT: R9800
WITH HA TREATMENT
@
< MAGNETIC SHIELD
o CASE (+0.8 mm|
2
v(\l_
R1
z M s e
z ‘[ : SHIELD CABLE (RED)
§ SIGNAL OUTPUT *TO MAGNETIC
2 : RG-174/U (BLACK) R1:1MQ SHIELD CASE
WITH BNC R2: 200 kQ
R3, R4: 470 kQ
¥ -HV RS, R6: 300 kQ
: SHIELD CABLE (RED) R7to R9: 51 Q

C11t0C3:0.01 uF

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

TPMHAOS54EA

$33.0+0.5

$29.0+0.7

SIGNAL OUTPUT

SIGNAL OUTPUT
: RG-174/U (BLACK)

$25 MIN, b
i R16 R13E C
: - 16 R13% C3
=
E proTocaTHope  OV1OT et T
PMT: R6427 (H7415) R14 R11Z C1 1
R7056 (H7416) —
R10 R1,R2: 430 kQ
WITH HATREATMENT 7y "0} Ra: 4500
DYe— 93 R5: 510 kQ
3 e R4,R6 to R13: 300 kQ
& MAGNETIC SHIELD DYsH——— R14to R16: 51 Q
8 CASE (t=0.8 mm) ova R7 C110C3:0.01 uF
. R6
DY3H——}
R5
DY2H——)
R4
DY1 )
R3
R2
HV
K il ——- —— : SHIELD CABLE
HV (GRAY)
8 : SHIELD CABLE (GRAY) +TO MAGNETIC
T 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.

~ :RG-174/U (BLACK)

TPMHAO0318ED

@ H3178-51

@ H8409-70

#47.0 £ 0.5 *TO MAGNETIC
539+ 1 SHIELD CASE
% #34 MIN, SIGNAL OUTPUT
< “—" PL :BNC-R
- R13
c4
R14 R12
PHOTOCATHODE Dy10 va»—R I
c3
R10
| PmT:Rs80 DY9H———
WITH HA TREATMENT Roz G2
2 ove R8Z C1Z=
9 DY7H——F—T
o MAGNETIC SHIELD R7
B CASE (t=0.8 mm) DY6 Hi%
DY5H———
R5
DY4H———]
R4
DY3H———
R3
DY2Hh———] cs
R
. DY1H——
7 R1 R15 -HV
—0 Tshv-R
R1, R10, R12 : 300 kQ
R2 to R6, R13 : 150 kQ
R7 : 180 kQ
R8 : 220 kQ
RO : 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.
TPMHA0320EC

1 MAX.

80.0+0.8

$45.0 + 0.5
$39 + 1
27 MIN.
‘ PHOTOCATHODE
PMT: R7761-70
WITH HA TREATMENT
.POM CASE

1500

+
: SHIELD CABLE (GRAY)

C7=

L
I Mreds +HV

(GRAY)

R1 to R21: 330 kQ
R22, R28: 1 MQ
R23to R25:51Q
R26: 10 kQ

4 R27: 100 kQ

C11t0C5:0.01 uF

SIGNAL OUTPUT
: RG-174/U (BLACK)

KY R22 R1

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

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

: SHIELD CABLE

©6, C7:0.0047 uF

TPMHAQ476EC
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® H6410

® H7195

©60.0+0.5 * TO MAGNETIC
9530215 SHIELD CASE
% SIGNAL OUTPUT
#46 MIN. L “BNC-R
< B
= P R18
\s R21 R17 C5
] e DY12h—H—po ] *3
\ oY1 B153 %04
PHOTOCATHODE R19 R143 o
ovion—w—Fiot op L
Yoh——— =  E5T
PMT: R329 (H6410) DY8H Ri1g C1=-
R5113 (H6522) DY7H7RF1§(;
R2256 (H6521 p—R93
"N WITH HA THE(ATMEI\}T ove R8
WITH HA TREATMENT  pys
W MAGNETIC SHIELD
8 I\ CASE (t=0.8 mm)
&
-HV
:SHV-R
R1, R5 : 240 kQ
R2, R10, R16 : 220 kQ
R3, RO : 180 kQ
R4, R6 to R8, R14, R18 : 150 kQ
R11, R13, R17 : 300 kQ
R12, R15 : 360 kQ
R19:51Q
R20, R21: 100 Q
R22 : 10 kQ
C1:0.022 uF
C2:0.047 uF
C3:0.1 uF
C4:0.22 uF
C5:0.47 uF
C6 : 470 pF
* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
TPMHA0324ED

#60.0 £ 0.5 *TO MAGNETIC
053,015 SHIELD CASE
< 7 ANODE OUTPUT 2
% $46 MIN. “BNC-
= ‘ ‘ ANODE OUTPUT 1
- : BNC-|
P DYNODE OUTPUT
\ :BNC-R
PHOTOCATHODE C7=poa 211 o6
;T R24R20
PMT: R329 Y12 R19
WITH HA TREATMENT R18% C5
R23R17
DY11h——po ] *}
MAGNETIC SHIELD R22Ris L C4
CASE (t=0.8 mm) DY10h—W—po {ca
Dvor RI3% Co=
~ DY8H——p -
H DY7 Hﬁ
o DY6H——p o]
o DY5H——— o]
DY4h———p23
DY3H———1
DY2H———pg=
PYIh T Re3
G-~ R4
R3
K R2z R1 L . -Hv
: SHV-R
- L I
@ R1, R25 : 10 kQ
= R2 to R4, R17 to R19 : 110 kQ
RS, R6, R8 to R13, R15
DYNODE 12 TPUT R16, R20, R21 : 100 kQ
ANODE . BNS_R ouTPU R7, R14 : 160 kQ
R22:51Q
R23, R24 : 100 Q
C1:470 pF
C2:0.022 uF
C3:0.047 uF
ANODE C4:0.1uF
OUTPUT 2 C5:0.22 uF
. BNC-R C6 : 0.47 uF
C7:0.01 uF
* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
TPMHA0323ED

® H1949-50

® H1949-51

50

$60.0 + 0.5
953.0+ 1.5
% 46 MIN.
- |
Ty | Il
‘ PHOTOCATHODE
1 PMT: R1828-01 (H1949-50)
R2059 (H3177-50)
R4004 (H4022-50)
I WITH HA TREATMENT
b ‘
8 MAGNETIC SHIELD
~ CASE (t=0.8 mm
I
I
I
1 by ‘ .
DYNODE ]@
OUTPUT

*TO MAGNETIC

SHIELD CASE
- - ANODE OUTPUT 2
:BNC-R
ANODE OUTPUT 1
:BNC-R
DYNODE OUTPUT
:BNC-R
pL
Cci1
DY12
DY11
DY10
DY9h—— %
DY8h——— 1
DY7
DY6
DY5
DY4
DY3
DY2
DY1 R4 c1
Acc | ——— R3 —
G---
K R2 Ri.__l v
V—Q :SHV-R
R1, R21: 10 kQ
R2, R5: 120 kQ
R3, R7 to R12, R16: 100 kQ
4, R6: 180 kQ
R13, R14, R17: 150 kQ
15: 300 kQ
R181t0 R20:51 Q
C1: 470 pF
C2to C4,C10to C12:0.01 pF
C5,C6:0.022 uF
C7:0.033 uF
C8, C9: 4700 pF

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

TPMHA0325ED

$60.0 +0.5 * TO MAGNETIC
9530 1.5 SHIELD CASE
% 546 MIN, SIGNAL OUTPUT
< ‘ ‘ :BNC-R
- P R17
= y C6==C9
\ R20 R16
DY12H5—Wm——
PHOTOCATHODE R15
—_— c5=C8
R19 R14 C10
DY11 B—wm——— [
PMT: R1828:01 (H1949-51)  pyq0 1o O4 T &7
R2059 (H3177-51) R12% 03
RA004 (H4022-51)  DY9W———4—7
WITH HA TREATMENT R113 C2
- DBpr———F—7
R0 C1
DY7
b R9
2 MAGNETIC SHIELD pve R
& CASE (t DYs5
R7
DY4
R6
DY3
RS
DY2
R4
DY1
R3
Acc ——- ch
R2
N\ R21
Ri
HV
3 | =0 : SHV-R
g R1, R4 : 240 kQ
R2, R5 : 360 kQ
R3, R6 to R11, R17 : 200 ka2
R12to R16 : 300 k
R181t0 R20 : 51 Q
R21:10 kQ
C1toC7:0.01 uF
C8:0.022 uF
C9:0.033 yF
SIGNAL C10:0.01 uF
OUTPUT C11:470 pF
: BNC-R .
MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
TPMHA0326ED



(Unit: mm)

® H2431-50

® H6614-70

$600£05 * TO MAGNETIC $60.0+ 0.5 .SLK%N%A%UE_LATC,(
SHIELD CASE :RG- ( )
$53.0+ 1.5 $52 + 1
% IN. ———0) SIGNAL OUTPUT ) ]
z 446 M SR % 439 MIN
z s +HV
e P a6 m f SR : SHIELD CABLE (GRAY)
CBTCQTowTonT | PHOTOCATHODE
R17 R15
DY8 PMT: R5924-70
PHOTOCATHODE R14 11 o “N_WITH HA TREATMENT
c6==C7 ) -
R13 T T ci3
vz 2 l l 1 ~J_LIGHT SHIELD STEM
PMT: R2083 (H2431-50) F catcs POM OASE
R3377 (H3378-50) R11 T T ci2 + M
WITH HA TREATMENT  DY6 T 1 o R
- [E— R10Z | C3= DY135———— R1 to R21 : 330 kQ
3 pYs 0% oot +HV DYz 143 R22, R29 : 1 MQ
ROZ |C2 ; L R29 :
& ova 7 : SHIELD CABLE (GRAY) v R23 10 R26 1 51 O
MAGNETIC SHIELD (v R8z |C1+ 3 RALL A a——— QZ : 18(;‘;9
CASE (=08 mm) _ R7 = DY10H———"""7 C110C5:001 uF
pvz 6 oyer— 13 C6,C7 : 0.0047 uF
DY1 H— 3 SIGNAL OUTPUT R0
v - RG-174/U (BLACK) ove -
R4 I 2 DY7H———}
Acc(} 14 S R8
Rs [ pYer—— 1
. , G---——T
w K R2 R1 . DYsH———]
ﬁ T — 'g\}/-iv-R R6
: DY4H———]
R1:33kQ -
R2, R15: 390 kQ DY3H———}
R3, R4, R13: 470 kQ Ra
R5: 499 kQ DY2H———]
R6, R16: 360 kQ R3
R7: 536 kQ DY1H——}
R8 to R11: 300 kQ R2
SIGNAL R12: 150 kQ
OUTPUT R14: 430 kQ Kep 22 R
R17:51Q
C1, C2: 4700 pF
C310C11:0.01 pF * HIGH VOLTAGE SHIELDED CABLE CAN BE
C12, C13: 1000 pF -
Ci1a: 2200 bF CONNECTED TO A CONNECTOR FOR RG-174/U.
* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
TPMHA0327EC TPMHA0472EC
= 70 MAGNETIC 6142008 *TO MAGNETIC
$77.0+1.5 SHIELD CASE
i SHIELD CASE ) #1332
% . 965 MIN. % 9120 MIN. SIGNAL OUTPUT
< SIGNAL OUTPUT < “BNC-R
- L :BNC-R - P
T oo = F === P R18 1
- ‘\ R21 Ry7L C5 R20 R17% C5
b PHOTOCATHODE DY12 HW{ PHOTOCATHODE DYH4n—M 0{4
g R20 Risg & - DY1 —1
DY11H——r2>3
R14 W R18 R153 C3
— R19 Rygi C3 =) Dv12>—>—w—%
DY1OHW4C2 pd R14% C2
DYORh———p i 57 o DY11H————F——
Ri1% C10—= P R13% C1
DY8H———p o3 2 DY10OH—————F—
> | PMT: Reo9t DY7H——— o3 o PMT: R1250 R12
WITH HA TREATMENT DY6 Hiﬂs 5 8 WITH HA TREATMENT DY9 Hﬁ
- ©
bYs 9 DY8H————
- SH R7 677 | R10
H | DY7Hh——7}
® MAGNETIC SHIELD DY4 H———prt MAGNETIC SHIELD R9
o CASE (t=0.8 mm) DY3H———pgc3 1 i" — CASE (t=0.8 mm) DY6 Hiﬂa
—_— h— R53 =
py2 R4 == BLACK TAPE DYsH—— 1
SOCKET ASSY Dv4 E—— o
\_HOUSING bY3
. RS
L DY2h———]
R1, R5: 240 kQ R4
R2, R10, R16: 220 kQ $74£05 DY1 Tm
R3, R9: 180 kQ .
R4, R6 to R8, R14, R18: 150 kQ
i R11, R13, R17: 300 kQ
T R12, R15: 360 kQ
LJ’ R19:51Q
R20, R21: 100 @
$70+ 1 R22: 10 kQ
C1:0.022 uF
C2:0.047 uF R4: 120 KQ
IGNAL OUTPUT
C3:0.1 uF .SB?\, ALOv R5 : 180 kQ
C4:0.22 uF : R6 to R13: 100 kQ
gS 0.47 uf R14, R15: 150 kQ
6: 470 pF He527=Flat window, Borosilicate g S0k
* MAGNETIC SHIELD IS CONNECTED R0, R20: 100
TO GND INSIDE OF THIS PRODUCT. 1 008 uE
* MAGNETIC SHIELD IS CONNECTED C2:0.047 uF
TO GND INSIDE OF THIS PRODUCT. C3:0.1 uF
C4:0.22 pF
C5:0.47 uF
C6: 470 pF

TPMHAO331EC

TPMHA0332EF
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Typical gain characteristics

® 10 mm (3/8") Dia. and TO-8 types ® 19 mm (3/4") Dia. types
® 13 mm (1/2") Dia. types
108 TPMHBO963EA 108 TPMHBO097EG
R12421
, R12421-300 .
10 ——— . 10 R1166 R1450
I /7 1
R647-01 / <~
4 A / //
108 ";/ l// 10° L A b
H—— FRS61IA-01 — A =77
V/4 VAN I V.4 4 7,
y/ 4 // \/,/ - 7
- L B¢
z NVt R1635 z
< 10° e — R2496 < 10 / L R3478
(5 I” ,I, (D I,’ Il’ V. A ,, }
y v 4y /A~ }
/1 & Ay 74 /N Ra125
V4 / R4177-06 1o /’// ) )4
e = z
y VA
V4 A
)4
10 0l / R3991A-04
===
| /
— //
10° 10 LL
500 700 1000 1500 2000 25003000 500 700 1000 1500 2000 25003000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
® 25 mm (1") Dia. types ® 28 mm (1-1/8") Dia. types
108 TPMHBO099EE 108 TPMHBO100EF
SRR -
: Ao
.
P R4998 1]
107 R8619 y ,/ NI 107 R3998-02 \, '/ A
ZEE2 | =
7/ 7 [ R3998-100-02 b
y./4 // » P
-|06 - ’/// /| - 10° ”/ A //
ERIG2MA=Z/— 7 ¢ 7 FZ =7
#Ro800 ' i
Y/ yd &7 1/ /< //
z 4 R9800-100 7 7
E 105 // ll/ <Z( 105 l// ,/ /
O] 7 z 0] 7~ Re427T
V/. V4 V4 /4 7
y/4 . /, T
/ // - ,/ “ [ ]
ot ’/ i A / < R13449
7 = R7525
a i R1288A-06 = s
10° / 10°
7
L 7/
//
107 LL 10°
500 700 1000 1500 2000 25003000 500 700 1000 1500 2000 25003000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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® 38 mm (1-1/2") Dia. types

GAIN

08 TPMHBO101EF

1

R580
7 Py,
10 R11102 .
77!?356‘?7 e e
/ ///
10° J VS PP
III Ill 7 F
v P 7T RR9420
vV / ) [TT]
10° 4 ,,/ YL/ K R9420-100
7 =
/
7/ 7
10° y/ . R13408
7
7/
1/
10°
102
500 700 1000 1500 2000 2500 3000

SUPPLY VOLTAGE (V)

® 51 mm (2") Dia. types
® 60 mm (2.5") Dia. types

GAIN

g TPMHBOBS9EB
10

R7724
7 |
10 R2154-02 =
/Y,
10° 77 R7724-100
v 4 ; 7
. V
b
74 / 4
10° |= pals
SRR S
Y v
'/ 7 R4607A-06
10* ,/ '/ A ‘/
— 7 - R13089
74 7/
Z/ /
// p4
10° = ,/
E =
/
/
102 L
500 700 1000 1500 2000 2500 3000

SUPPLY VOLTAGE (V)

® 51 mm (2") Dia. types

8 TPMHBO858EB
10

— R331-05 i
—R6041 i Al
R6041-406 !
7 A
10" = Reo41-506 === A7725 ===/ 0 Rapg o
T S A
T y 7/
/1 R1306 /
/
108 ‘\ ARV d
£ 7 i A R7723[]
-R6231/ .y dr. A
z 7/
< 10° / Vi d A8V
© [/ A R1828-01
/ V4 T
v 7/ /’\ [ 1]
- R2083
A 7 /
*7ly A\ R6231-100
y v
10° |54 A /
i
vl
/
//
10?2 L_4
500 700 1000 1500 2000 250030003500

SUPPLY VOLTAGE (V)

® 76 mm (3") Dia. types
® 80 mm Dia. types

® 90 mm (3.5") Dia. types
® 102 mm (4") Dia. types

8 TPMHBO107EF
10

—R12199 A
4
[ R10806 N 7 7]
.| R10233 J sl
10" ER6233 = 7
FR6235 /
I R6237 — N
"R10806-100 7K R1307
10° 7 L]
‘ / — = ~——R6233-100
e » 4 R10233-100
> \ [/ p. A
< 10 L/ W/
S A
7 | VA
| /
/l/
10* ,.,/,{/ :
~—7——R11410
S R11065
10°
10
500 700 1000 1500 2000 2500 3000

SUPPLY VOLTAGE (V)
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® 127 mm (5"), 204 mm (8"), 254 mm (10") and 508 mm (20") Dia. types

8 TPMHBO860EB 1010 TPMHB0657EC

10
// / 9
10 ?6594 // 10 :
3 z : R5912-20
R877 7N/ A R7081-20 | |/
R877-100 R1250 1] 108 J/
/ v
10° |- R5912 >< i/, w
= R5912-100 27 / p
z — R7081 / Z , / i
< - R7081-100 y/ 7.0 4 < 10 y
(O] / (O] 7
Y
l'
10° / % 7 / A
7 A 6 / /£
/ /T R11833-03 10 = Z
)./ R11833-100-03 / 7 R12860
Y 7
10* // . / 7
77 = 10° 7
7 /
// 7 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 TPMHBO0788EC 108 TPMHB0789EC } } } }
—— R5900U-00-L16
//
7 /l 7
10 = 10 = He711
——R7600U /- /7 =
L/ AL L H12700A
10° L L/ 10° WA/ / H13700
;4 R8520-406 AL
Vil R8520-506 /7
V4 4 PRI —— VAV /4 717 [
/ Pl [T / J A7 KN H7260
z Y/ /f [T z .
< 10 5 R7600U-00-M4 < 10°K /
o Z EESEEEEEE 1o} =
= / H12700A-10
~
10* ’ R11265 10t
7 7 H75468
L/ H8804
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

GAIN

@ Square, Rectangular shape photomultipliers

GAIN

g TPMHBO854EB

10 i i i —

1
R5900U-100-L16
R5900U-200-L16

10’
7
/] /i
7
10° A/ A/ | R7600U-100-M4
S A R7600U-200-M4
77/ R7600U-300
//// A R7600U-300-M4
/44 [ [ []
T A R11265U-200
L/ R11265U-300
/A 4
+| /4 >\ R7600U-100
=" R7600U-200
77 ]
7/ [ 11
i R11265U-100
10°
10°
500 700 1000 1500 2000 25003000
SUPPLY VOLTAGE (V)

8 TPMHBO965EA

10

10°

6232

10°

FR6237 =

R10550

L

N

R8997

500

700

1000 1500

2000 25003000

SUPPLY VOLTAGE (V)

® Fine mesh photomultipliers

GAIN

8 TPMHBO964EA

10
10’ 2
//
10° / /
,,
/| /
y4 y.d
4
10° R5924-70 VI1IA
R7761-70 2 =
/|
7/
/f
7 R5505-70
10* —
7
V4
4
// //
10° AL
IIII
V4
.4
//I
10?
500 700 1000 1500 2000 2500 3000

SUPPLY VOLTAGE (V)

® Hexagonal shape photomultipliers
® 21 shape photomultipliers

GAIN

108 TPMHBO966EA
=
R8143
4
10’ /
——R7373A-01 7 R6234
/
VTl
10° )74
Illl ,I V.
/ R6235
74 ,/
10° Wi
—
/4
./
10* ,/
7
10°
10?
500 700 1000 1500 2000 2500 3000

SUPPLY VOLTAGE (V)

55



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)rlltbau%; Nug]fber Voltage distribution ratios K: ghotocathode G: Grid F: Focusing electrode
No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 P | 3R Dy:Dynode GR: Guard ring_P: Anode
0) 1 1 1 1 1 1 1 1 1 1 10 Acc: Accelerating electrode
B 1.3 48 15 15 1 1 1 1 1 1 15.1
3 2 — 2 1 1 1 1 1 1 1 11
@ 2 2 1 1 1 1 1 1 1 1 12
® 8 3 15 15 1 1 1 1 1 1 12
® 4 — 1 15 1 1 1 1 1 1 12.5
@ 4 — 1 15 1 12 15 2 33 3 18.5
® 4 — 1 2 1 1 1 1 2 1 14
@ 4 — 15 15 A1 1 1 1 1 1 13
a0 7 — 1 15 1 1 1 1 1 1 15.5
D) 4 0 12 15 1 1 1 1 1 1 12.7
No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Acc Dy7 Dy8 P | 2R
12 8 1.3 48 12 18 1 1 1 1 05 3 25 19.1] Acc: Grid (Accelerating electrode)
No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 P | 2R
13 9 3 1 1 1 1 1 1.5 1 1 1 1 13.5
No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyi0 P | =R
) 1 — 1 1 1 1 1 1 1 1 1 05 10.5
{5 05 15 2 1 1 1 1 1 1 1 1 05 12.5
B} 1 1 1 1 1 1 1 1 1 1 1 11
a7 1 1 1 1 1 1 1 1 1 1 1 1 12 | (Note 1)
9 13 48 15 15 1 1 1 1 1 1 1 1 17.1
a9 1.3 48 12 18 1 1 1 1 1 15 3 25 21.1
@0 15 — 1 1 1 1 1 1 1 1 1 1 11.5
73) 15 — 1 1 1 1 1 1 12 18 36 33 17.4
2 15 — 15 15 1 1 1 1 1 1 1 1 12.5
@ 10 2 — 1 1 1 1 1 1 1 1 1 1 12
V) 2 — 1 1 1 1 1 12 15 22 36 3 18.5
25 2 — 1 15 1 1 1 1 1 1 1 075 12.25
@0 3 — 1 1 1 1 1 1 1 1 1 1 13
@) 3 — 1 15 1 1 1 1 1 1 1 1 13.5
@ 3 — 1 15 1 1 1 1 2 3 36 33 214
%) 3 — 15 1 1 1 1 1 1 1 1 1 13.5
30 4 — 1 15 1 1 1 1 1 1 1 1 14.5
3N 4 — 1 15 1 1 1 12 15 2 33 3 20.5
32 4 — 1 2 1 1 1 1 1 1 2 1 16

56
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Schematic diagram of voltage divider networks

(1) Cathode ground scheme (+HV)
CATHODE

R: 100 kQ — 1 MQ
C:0.01 uF — 0.1 uF

CATHODE

ANODE Cc
DY.1 DY.2'

Rd: — 1 MQ 3 VR 100k—1Ma

Cc: —0.005 pF +HV C:0.01 uF — 0.1 pF

TPMOCO0043EB

Voltage distribution ratio

(2) Anode ground scheme (-HV)

TPMOCO0044EB

Note 2: Shield should be connected to Dy5.

(}i/sct)rlitbig; Nurc’?fber Voltage distribution ratios
No. |stages| K Dyl G1 G3 G2 Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyi0 P | =R
33 10 8 018 0 0.17 085 15 1 1 1 1 1 1 1 1 18.7
34 8 018 O 0.17 085 15 1 1 1 12 15 21 3 24 23.9
No. |stages| K Dyl G Dy2 Dy3 Dy4 Dy5 Dy6 Dy7(Acc) Dy8 Dy9 Dy10 P | R
35 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
3 11 2 — 1 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 | ZR
37 1 3 12 18 1 1 1 1 15 25 36 45 86 4 35.7
3 12 28 12 18 1 1 1 1 1 1 15 15 3 25 215
39 2 — 2 2 1 1 1 1 1 1 1 1 1 1 16
40 2 — 2 2 1 1 1 1 1 1 1 1 1 12 16.2
@ 25 — 13 08 08 1 1 1 1 1 1 1 1 05 13.9
@ 12 3 — 2 2 1 1 1 1 1 1 1 1 2 5 22
@ 33 — 16 1 1 1 1 1 1 1 1 1 27 13 17.1
44 4 0 1 14 1 1 1 1 1 1 1 1 1 1 16.4| (Note 2)
@5 4 — 1 2 1 1 1 1 1 1 1 1 2 1 18
@ 4 — 15 2 1 1 1 1 1 1 1 1 2 1 18.5
@7 43 0 1 16 1 1 1 12 15 2 24 3 39 3 26.9| (Note 2)
No. |stages K Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dy10 Dyi1 Dyi2 P | R
48 12 4 15 2 1 1 1 1 1 1 1 1 2 1 18.5
No. |stages K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dy10 Dyi1 Dy12 Dy13 Dyi4 P | XR
49 14 25 75 12 18 1 1 1 1 1 1 1 1 15 15 3 25 29.5
50 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 Dy10 Dyi1 Dyi12 Dyi3 Dy1i4 P | 2R
) 10 168 0 06 O 34 5 333167 1 12 15 22 3 — — — — 24 42.2
52 14 113 0 06 O 34 5 333167 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 Dy11 Dy12 Dy13 Dy14 Dy15 Dy16 Dy17 Dy18 Dy19 P | R
63 15 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - — — — 1 17
59 19 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
No. |stages K Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dy10 Dyii1 Dyi2 GR P | 2R
55 10 2 1 1 1 1 1 1 1 1 1 - — 1 05 12.5
6 12 23 12 1 1 1 1 1 1 1 1 1 1 1 05 15
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Quick reference for PMT socket assemblies

PMT characteristics

Assembly characteristics

58

Tube type No. Refe- . Standard Maximum
Assembly | 1 e / rence |Outline v Signal rating rating
type _ No input output D @ Notes
No. diameter Voltage page for : terminal | terminal | Overall~’| Divider<| Overall
distribution PMT voltage | current | voltage
ratio feature (V) (mA) (V)
E1761-21 | 10 mm | 11635 @ 2 1] SHV BNC -1250 | 0.35 -1500
(@8 R2248 24
E1761-22 R2496 5] 20 [1] SHV BNC 1250 | 0.32 -1500
E849-90 [ . TR647-01 | 20 SHV BNC -1000 | 0.28 -1250
E849-99 (172" R12421 ] 20 AWG22 |RG-174/U| -1000 | 0.32 -1250
E849-68 R4124 o)) 20 AWG22 |RG-174/U] -1000 | 0.23 -1250
E974-17 R1166 2] 20 SHV BNC -1000 | 0.27 -1800
E974-22 |19 mm | R1450 @ | 20 SHV BNC -1500 0.37 -1800
E2253-05 | (3/4") | R3478 ] 20 [6] SHV BNC -1700 | 0.34 -1800
E974-19 R4125 o] 20 AWG22 |RG-174/U| -1500 | 0.27 -1800
E2037-02 | 25 mm | R1548-07 ] 24 B | AWG24 | AWG24 | -1250 | 0.13 -1750 |6 pA is for total of 2 anodes.
E6133-04 | (1") | R5505-70 53] 24 o] SHV BNC +2000 | 0.36 | +2300
E990-29 R3998-02 @ 20 AWG22 |RG-174/U| -1000 | 0.23 -1500
25 mm | R3998-100-02 26
2é1m)m R1924A 20
E2924-500| " o @ SHV BNC -1000 0.24 -1250
( ' R7111 20
E2624-14 [28mm [ _ - ] 20 SHV BNC 1500 | 0.32 -2000
E2624-04 |(1-1/8") G| 20 AWG22 | RG-174/U| -1500 0.37 -2000 | fiinae. taparod areat vatsue o
20 1250 | 0.32 -1750
E2183-500 R580 23| 20 SHV BNC -1000 | 0.26 -1250
38 mm | oo 20 -1000 | 0.26 -1250
(1-1/2" 20 -1500 | 0.54 -1750 .
R3886A Extended pulse linear
E2183-501 2| 20 SHV BNC | -1000 | 036 | -1250 C:aracteri:tlijcs !
20 -1000 | 0.36 -1250
E1198-07 | 51 mm | R2154-02 23] 22 AWG22 |RG-174/U] -1250 | 0.32 -1750
E2979-500 (2") | R1828-01 69| 22 SHV BNC -2500 0.58 -3000 |with shield case
1 22
E1198- @ 17 AWG22 |RG-174/U| -1000 | 0.31 -1500 |-HV type
9805 R1306 22 o P
E1198-20 R1307 ol 22 SHIELD | oo 474/0| +1000 | 031 | +1500 |+HV type
22 CABLE
51 mm
@) R6231 22
R6231-100 22 SHIELD
E1198-26 | 60 mm 19 RG-174/U| -1000 | 0.25 -1500 |-HV type
2.4y | 76292 2 | B | o yP
R6233 22
76 mm
@) R6233-100 22
90 mm | 16234 24
35 R6235 @ | 24
' R6236 24
102mm| o4 SHIELD
E1198-27 | (qm | 6237 RG-174/U| +1000 | 0.25 | +1500 |+HV type
R10233 22 CABLE
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 | T e / rence |Outline Y Signal rating rating
type . ; No input output D @ Notes
No. diameter _VO_Itag_e page tor . terminal terminal Overall Divider Overall
d'St”t:_Ut'on ; P':"T voltage | current | voltage
ratio eature
(V) (mA) (V)
R329-02 i 22 -2700 |shield case is available.
E5859 @7 SHV BNC -2000 0.5
R6091 22 & -2500 |+HV type (E5859-02) is available.
R329-02 22
51 mm . -2700 |shield case is available.
E -01 R331- @4 22 20 HV BN -1 42
985901 1 oy R:gmos | & S C 500 ) 0 2500 | +HV type (E5859-03) is available.
76 -
E5859-11 (ST)'" R7725 B| 22 | @ SHV BNC | -1750 | 0.45 | -2000
E5859-15 R7723 ® 22 20} SHV BNC -1750 0.38 -2000
R7724
E -1 32 22 HV BN -17 . -2
5859-19 R7724-100 3 [20] S C 50 0.5 000
SHIELD shield case is available.
- 21 - - . -
E1198-22 21] CABLE RG-174/U| -1250 0.32 1500 -HV type
R877 . SHIELD shield case is available.
: W) 21 - .
E1198-23 127 mm| R877-100 / 22 21] CABLE RG-174/U| +1250 0.32 +1500 +HV type
(5"
-HV t
E6316-01 SHV BNC -1250 0.32 -1500 ) ype
with rear panel connector
E7693 R1250 @9 22 SHV BNC -2000 0.68 -3000
20(4;;)1m R5912 22 Y o
E7694-02 5) SHV BNC | -1500 | 0.36 | -2000 yee,
254 mm (E7694-03) is available
R7081 22
(10")
26 MM | Be520-406 SHIELD | SHIELD
@ 2 .
E13416 square | ooroo cos 5 25 CABLE CABLE +800 0.036 +900
type
R7600U
R7600U-03 B SHIELD
E5996 R7600U-100 |22 | 24 CABLE RG-174/U| -800 0.3 -900
R7600U-200
R7600U-300
R7600U-00-M4
R7600U-100-M4| SHIELD Active base type
E7083 2| 24 27 0.8D-QEV| -800 0.3 -900
30 mm R7600U-200-M4 : ) CABLE Q (E6572) is available.
square R7600U-300-M4
? " | Rss00U-00-L16 SHIELD
E6736 yp R5900U-100-L16| (6 | 24 CABLE 0.8D-QEV | -800 0.34 -900
R5900U-200-L16
R11265U SHIELD
E11807 R11265U-100 | 41 24 [29] CABLE RG-174/U| -900 0.33 -1000
R11265U-200
R11265U SHIELD E11807 with tapered voltage
E11807-01 R11265U-100 | @1 24 29} CABLE RG-174/U| -900 0.34 -1000 driver circuit
R11265U-200 )
16 mm | R9880U-110 | SHV / BNC connector type
E10679-02 14 24 AWG22 | RG-174/U| -1000 0.29 -1100
TO-8 | R9800U-210 & E10679-03 is available
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.
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Dimensional outline and circuit diagrams

For PMT socket assemblies

il E1761-21,

E1761-22

==

50.0 + 0.5

450 + 10

e I |

é

¢10.6 + 0.2

M SOCKET: E678-11N

HOUSING
M_(INSULATOR)

SIGNAL OUTPUT
M. :RG-174/U (BLACK)

“.BNC CONNECTOR

-HV
: SHIELD CABLE (GRAY)
SHV CONNECTOR

E1761-21
(For R1635)
SOCKET
PMT PIN No. SIGNAL OUTPUT
”””””” 5) : RG-174/U (BLACK)
BNC CONNECTOR

P

R11=C3+
DY8B--
oY7ol© R10%C2T

R9C1

DY6#H- =T

o
<
o
¥?

BT

R1to R11: 330 kQ
C11to C3:10 nF

o
<
b
¥

DY2p+-
DY1br-
-HV
K- ———5) : SHIELD CABLE (GRAY)
,,,,,, SHV CONNECTOR

E849-90

@

TACCAO0075EB

E1761-22
(For R2496)

SOCKET

PMT  PIN No.

DY8p-
DY7b~
DY6 b
DY5p-
DY4 b
DY3p
DY2p-
DY1p

—®
1

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

R1to R4:510 kQ
R5 to R10: 330 kQ
C11toC3:10nF

-HV
—{0) : SHIELD CABLE (GRAY)
SHV CONNECTOR

TACCAO0076EC

x
<
s ¢‘14_o + 1‘7.3
0 D— PIN No.
s PINNo. SIGNAL OUTPUT
© O "RG-174/U (BLACK)
. BNC CONNECTOR
2 R113C3+
< DY 108+ @R S
3 10:C2= R1 to R11: 330 kQ
¢ DY9p4--®) 1 C1to C3: 10 nF
HOUSING Dveri-@ ROzCIT
(INSULATOR) R
DY7b+--@—
POTTING R7
COMPOUND DY6e- @—RG
%o DY56- ©¥
23 DY4p+ %
DY3p-+-(2—
R3
DY2p+--0)—1
! R2
DY1p-t--(D—] -
Ri -
K @] : SHIELD CABLE (RED)
,,,,,,, SHV CONNECTOR
TACCA0077ED
E849-68 E849-99
(For R4124) (For R12421)
@ pur  SQOKET SIGNAL GND paT  SOSKET
. r—— SIGNAL OUTPUT r N ————— SIGNAL OUTPUT
% | RG-174/U (BLACK) | | ®&———=——=—° o7 (BLACK)
s $14.0+03 | | 1 POWER SUPPLY GND Ip | 4}:—0 GND
@ ‘ | P | R11 =cC3 AWG22 (BLACK) | | Ri2 =C3 AWG22 (BLACK)
© | DY10 H—q{ | DY10 ﬁ@fH
° | | R10 == C2 | R ==C2
vl Ty | DYer ‘ DYB%,@
o R9 c1 R10 c1
3 | bve vt -@—— | oveh+-@——7
g \ | 3R ! L
:ﬁgjll_ﬁom | DY7 B 6 . | Y7 b .
) I ove - @ | ove - (@
POTTING ! ‘ Re RS 516 ‘ ! w Fei%e 65 6ot
- 1 510 kQ - 110 C3:0.01 pl
COMPOUND | pYs n- (4 R2, Rd to R171: 330 K& | Y5 v+ (3
o RS : | R6
o | | C11oC3: 10 nF |
H | DY4 H—‘f{:)—< e | DY4 H,‘, @ -
o
< } DYSHJ‘—@ } DY3 5- (@
R3 | R4
} DY2 H—{‘—{:% s } DY2 H—HH s
| DYi RO N " | oY1 H@ o
K .
1" T T awaerTFe \ \
- (VIOLET) | k | R1 -HV
| \Lli @*40 AWG22/TFE TACCA0210EB
- (VIOLET)




(Unit: mm)

A E974-17

SOCKET
PMT PIN No.

r—— SIGNAL OUTPUT SOCKET
| : RG-174/U (BLACK) PMT PIN No. SIGNAL OUTPUT
| BNC CONNECTOR =~~~ o gy sy 5) : RG-174/U (BLACK)
BNC CONNECTOR
| P | R11 c3 $21.0+0.3
4230+ 05 | DY10 H—- @{ b [
17420 | | R10 Z=C2 N R113C3
S DY9 h—- H o DY10p-+--®
| | Ro L = D¥or-@® R105C2
T i POM -
| pys v+ -7 ° HOUSING ROZC1= R1: 680 kQ
I | R8 g DY8b+-D - R3: 510 kQ
o | DY7 i (3 DY7E-® R2, R4 to R11: 330 kQ
i I R7 POTTING C1toC3: 10 nF
W ° DY6 B _ COMPOUND DY6B+-®)
5 g HousnG | ! R6 R2 t RFH : 2;8 Cii §e DY5p-+-3)
s e INSULATOR - oRI11: 3 br-
2 M} DY5 H—{‘ @ e R0k 8 e
| DY4 r- {9
R4
e im_ POTTING | pyg - o= —
W COMPOUND | ‘ R3
o
2 | DYz 5- Y
! | ov1 hJ R2 © : SHIELD CABLE (GRAY)
| I SHV CONNECTOR
E974-17, -18 attaches Kp R | HV
BNC and SHV connector g L _ @7 — 7(@) : SHIELD CABLE (GRAY)
at the end of cables. SHV CONNECTOR
TACCA0212EB TACCA0078EC
pur  SOCKET
SIGNAL OUTPUT
' i : RG-174/U (BLACK)
PMT__SOCKET i '
””” PINNo.  SIGNAL OUTPUT ! | s GND
- ) : RG-174/U (BLACK) ! ! ZR16 : AWG22 (BLACK)
3 f ol BNC CONNECTOR $23.0+05 | ! 2R15-C3
DYs&’@R” csT T7.4ig. 3 ! SRi4
R103 C2+ | DY10P®
o DY7B4--G I 2;: ;sngsiﬂ T SOCKET ! | 2R13
S -+ : - E678-12H '
2 HOUSING DY6p--® s R3: 560 kQ e | ! 2R12 -C2
3 INSULATOR) R4, R6 to R11: 330 kQ e ' I
o B 3 H| o
8 DYSe—- @ R5: 510 kQ @ # HOUSING I DYePr@—3 A
T C1t0C3: 10 5|2 (INSULATOR)
DY4p+-@—1 0 C3:10 nF Nls ! I ZR10
R6 < i ! —c1
DY3p-+-(D—1 ! . ZR9
. POTTING s | DY8P@D—1
3 COMPOUND DY25--® | T e
3 R4 H 1 3
g -HV | DY7TEe—3
DY1pr--@—— : AWG22 (VIOLET) ! \ =R7
— | DYBRr®— 6 R1: 499 k
I e | : 3 R2 to R7: 330 kQ
v 4 : AWG22 (BLACK) 1 DYsE® R8,R11 to R13: 390 kQ
: SHIELD CABLE (GRAY) 2 ! | R5 RS R10. 300 KO
DY4P+@—3 . R10:
—————— SHV CONNECTOR SIGNAL OUTPUT ! | R4 R14 to R16: 360 kQ
: RG-174/U (BLACK) I\ DY3pTD—3 C11t0C3:10 nF
| i R3
| DY2+ 00—
S y (L= ! ! R2
2 e DYt Pre—
o i | ZR1 HV
i \[/—;@740 : AWG22/TFE
TACCAQO79EB . mosmmms (VIOLET) TACCAO0230EB

B E2037-02 El E6133-04

SOCKET
PIN No.

pMT  SOCKET oo

r LI PINNo. cg SIGNAL OUTPUT
I i 7 SIGNAL OUTPUT2 i . — ;_lb@: RG-174/U (BLACK)
} ! - AWG24(RED) ! | T BNC CONNECTOR
| ‘7@—0 SIGNAL OUTPUT1 I ! R19 T<:7 Y
TAWG24(YELLOW) P R
} | SIGNAL (GND : 40203 ! | + —=: SHIELD CABLE (GRAY)
I
$24£05 ! ! SIONAL N rzzoz 05‘ D ovisle T ETe I05 SHV CONNECTOR
L0219 ! } POWER SUPPLY GND L] ! | _Re3 SR17 =C4
I p | Rt C3 :AWGR4(BLACK) i ar T
i N L ovio wt o | | Rop ZR16 TC3
| o ! }7 R10 c2 0 ) o8 7@ FnsIcz
10 I 3
g ”ngmom | oot @ {01 A HOUSING | DY12D7@ HMIm RI1: 10 kQ
9 i I g (INSULATOR) DY pro—3— R2 to R18: 330 kQ
E ! pvs H—‘r—T 8 | ! R13 R19: 100 k2
1 D ovz ol R | DY10Dr®——3 R20, R21: 1 MQ
POTTING | DY7 bp- ' byl R12 R22 to R24: 51 Q
I I POTTING ! 95+® C1to C5: 10 nF
COMPOUND b oy7 - COMPOUND | | At C6,C7: 4.7 nF
o | } R7 R1:2.7 MQ | DY8p+@——3 R0 h Gl 4.0
2 I R2, R4 to R11: 680 kQ SIGNAL OUTPUT ! !
DY6 Pt g Be—1
4 | . . R3: 1 MQ o RG-174/U (BLACK) | DPY7EA Ro
A I DY5 of-(D)—] C11t0C3: 10 nF W | BNC CONNECTOR U DvepG
| I R 8 +HY ! 3@ R8
2 )
| DY4 »—)—‘L@— - SHIELD CABLE (GRAY) | DY5 12 R7
|
| } | R4 SHV CONNECTOR ' DY4prB—
| DY3 h—+- i | R6
| ! R3 | DY3PH@—3
I B RS
| vz (19— | DV2Br—
} i R2 | ! R4
Lo H_\r@; HV | e R3
1K - ! |
I T ) AwazdrTFE K !
[ | | ' R21 =2R2
(VIOLET) ! I
TACCA0028EC | | TACCA0231EB
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E990-29

E2924-500

440403
350403
440+03 I
PMT  SOCKET
35.0£0.8 PMT SOCKET SIGNAL GND I U PIN No.
,,,,,,, AL QUTRUT S SIGNAL OUTPUT
- v 3 RG-174/U (BLACK)
@ 00 17400 ( ) s BNC CONNECTOR
9 Srante p POWER SUPPLY GND : R13=C3
S ALY Ri1:caL AWG22 (BLACK)
S OO OQ DY9p-+--8)
O R10:CoT
DY85--<®)
R9ZC1=T
2935 0
¢ $26.0+0.3 DY7b+--©) o
R + 428.0 +0.5
DY66-+-5— R1:1MQ ° R1 to R13: 330 kQ
R7 . < HOUSING C1t0C3: 10 nF
~ DY55+—0—] RatoRGRBI0 A11: 330 “_(INSULATOR) Ca:4.7nF
3 @_Re 1o Ga T0nE
Qo DY4p+- 0 C3: n
M R5 POTTING
DY36-+-2— \_COMPOUND
e HOUSING Ra °
¥ 28.0+ 0.5 | \(INSULATOR) ! DY2p- —% o
DY b --B— 3 HY
o R2 ¥ SHIELD CABLE (GRAY)
T POTTING G D1 SHV CONNECTOR
> COMPOUND R1 HY
Qe Kt --———— AWG22/TFE
I | (VIOLET) L
TACCA0215EC TACCAO0081EC
44.0£0.3
35.0+0.3
PMT SOCKET
PIN No. SIGNAL OUTPUT PMT_SOCKET SIGNAL GND
b @6@@@% v — - RG-174/U (BLACK) PIN No.
2 BNC CONNECTOR - SIGNAL OUTPUT
E %@g@@g 9320-08 . RG-174/U (BLACK)
S P 1 5
R14 R11FC3= $25.2 + 0. b T GND
Dy10/5+--@— R1: 1320 kQ 14 R11=C5C6 1 AWG22 (BLACK)
2985 R102C2T R3: 510 kQ t .—W/—L
$26.0+0.3 Su R2, R4 to R11: 330 kQ + Dy105-+--®
|| Ri2toR14:51Q ol ¥ R13R105C4= R1: 800 kQ
[|  clocsionF S Dy9l>-+ B R2, R4 to R6: 200 kQ
“% Ca: 4.7 nF A HOUSING R3, R8: 300 kO
3 g INSULATOR| L R7: 240 kQ
gl o ¥ Dy8- R: 400 k2
[ Dy71>- R10: 660 kQ
@ 428005 N HOUSING POTTING Dy6} >+ R11: 600 kQ
(INSULATOR) COMPOUND Dyso- R12to R14:51Q
g C1:10nF
Dy4}>- C2, C3: 22 nF
- ° C4to C6: 33 nF
o c4 o Dy3P-
3 -HV 3 Dy2}>H
- : SHIELD CABLE (GRAY) < Dy1
SHV CONNECTOR K\ry/ P -HV
: AWG22/TFE
; (VIOLET)
o
w]
TACCA0082EC TACCAO0084ED
E2183-500 E2183-501
SOCKET
PMT SIGNAL OUTPUT PMT_SOCKET
| Rowmal @ACK) T PIN No. SIGNAL OUTPUT
} BNG GONNEGTOR 5 : RG-174/U (BLACK)
| BNC CONNECTOR
I
! ] R1: 10kQ
$52.005 [P R1225C3 R2, R11, R13: 300 kQ
1DY10 - { R3 to R7, R14: 150 kQ
34003 I i R11==C2 R8: 180 kQ
gl ‘ | DYo -5 RO: 220 kQ
\ | R10==C1 R10: 330 k2
P l ™ HOUSING | ove ot - @) R12: 240 k2
S IN_(NSULATOR) } ! R9 R1:10kQ R15:510
o I DY7 - {(4) R2: 660 kQ2 C1:10nF
g | N R8 R3 to R12: 330 k@ e
DY6 K- : :
POTTING ! } 05 . Ctto gi 107";: R C4: 100 nF
COMPOUND | o Ra= C5:4.7 nF
DY5 - Dy2PH -3
| | R6 raz  CP
=] | | KDy1}5+ ’@ﬁ: [ Y
- | Dva - o) $ Ly : SHIELD CABLE (GRAY)
2 ‘ i RS R SHV CONNECTOR
2 | DY3 -
| I R4
| DY2 il (1D
I | R3
| o1 B
1K R2 -HV
[ 1@ : SHIELD CABLE (GRAY)
e SHV CONNECTOR

TACCAO0166EC

TACCAOQ086EC




(Unit: mm)

E1198-07

E2979-500

$62.0 + 0.5

SOCKET pumT  SOCKET
_PMT SN SIGNALGND e e PTQNO' SIGNAL OUTPUT
- SIGNAL OUTPUT o L BNC CONNECTOR
RG-174/U (BLACK)
T POWER SUPPLY GND e
P R11 c3 AWG22 (BLACK) - L == DY125—-- O
DY10 - H S —
R10 c2 3
© MAGNETIC DY11
DY9 b @H “\_SHILD CASE B
® R9 c1 DY105—- R1: 10 kQ
DY8 »—f.—Q .
R8 1 DY9h— R2, R5: 240 kQ
Y7 Bl (D)—] DY8— R3, R7 to R12, R18: 200 kQ
#64.0 0.3 R7 1 - DY7 R4, R6: 360 kQ
956.0 + 0.3 DY6 *<:>— R1: 680 kQ _‘ 3M2 DY6 R13 to R175 300 kQ
R6 —=c4 R2toR11:330kQ o oy R19to R21:51Q
DY5 H-(5)— C110C3: 10 nF 3 5 C1:470pF
R5 C4: 4.7 nF H DY4 C2toC8,C11: 10 nF
- o4 @] S HOUSING o C9: 22 nF
S R4 @ “(METAL) ‘ C10: 33 nF
5 Y3 -3} DYz}
@ R3 ; . DY1
2 HOUSING
(METAL) DY2 42— o i} ﬁ A8
SH I ]ﬂ[ DY1 A1) o o G;( v
K b SHV CONNECTOR
3 T AWG22/TFE
| I 7w‘ ***** (VIOLET)
The housing is internally The housing is internally
connected to the GND. SIGNAL connected to the GND.
OUTPUT
:BNC-R
TACCA0220EB TACCAO0093EB
SOCKET SIGNAL GND
_PMT _PiINNo.
SIGNAL OUTPUT - SIGNAL OUTPUT
RG-174/U (BLACK) C5 RG-174/U (BLACK)
P R10 L c3 AWG22 (BLACK) +HY
DY8 1+ - { P SHIELD CABLE (GRAY)
Ro —=C2 DY8 - H POWER SUPPLY GND
DY7 B+ - @—{ R9 c2
R8 =—Ci DY7 —(:%%
DY6 b - @*J R8 c1
R7 o6 H-@——
964.0 +0.3 DY5 HH-(5)—] 64.0 + 0.3 R7 R1 to R11: 330 kQ
R6 DY5 - ()] C110C3: 10 nF
56.0 £ 0.3 ova i@ 1 10 A10. 850 K 956.0 +0.3 [ C4,C5:4.7 nF
RS —C4 C1t0C3:10nF Y4 H-(D)—)
DY hy-(3)—] C4:4.70F RS
o R4 - DY3 Hy--(3)—]
2 Y2 -2 2 R4
H R3 H Dy2 Bl ,@_
< (S}
2 DY1 b { — P R3
3 HOUSING R2 8 HOUSING oY1 - {7)
MUMETAL) g ] N _(METAL) e
o K R1 HY 6 -
5 jﬂf T {14y AWG22/TFE 2 K Ri
i (VIOLET) iy ! 7@
2 W The housing is internally 2
connected to the GND. The housing is internally
connected to the GND.
TACCA0221EB TACCA0223EC
B E1198-26, E1198-27
SOCKET
_PMT_PIN No. SIGNAL GND oMT SP(I’,\%? R13 SIGNAL GND
7777777777777 SIGNAL OUTPUT T 4. SIGNAL OUTPUT
RG-174/U (BLACK) cs5 RG-174/U (BLACK)
+HV
P R11 C3 P SHIELD CABLE (GRAY)
DY8 b~ {:)fﬁm - DY8 tH - {:)fﬁg o POWER SUPPLY GND
DY7 - (10— H DY7 - 10—— {
R9 c R8 ¢
$64.0 + 0.3 DY6 »—y——@—J DY6 &,,@iJ
$56.0+0.3 R8 R1: 10 kQ o
— DY5 HH-(6)— R2, R3: 680 kQ DY5 - (6)—
R7 R4 to R11: 330 k R6
-(5—} C110C3: 10 nF
o R6 ® CararnF ov4 -8 ns R1 to R2: 680 ka2
© RS to R11: 330 kQ
2 DY3 -4 DY3 H-(4)— R12: 10 kQ
3 oy RS R4 R13: 1 MQ
8 HOUSING 244 e ov2 5-{3)— C110C3: 10nF
(METAL) R3 C4,C5:4.7 nF
E— R O DY1 -1
o R2
W G ---1-{19— G ---1-
: ¥ o . K R1
I | 12— - @
W \R fffff SHIELD CABLE (GRAY) 1o ®
The housing is internally POWER SUPPLY GND The housing is internally
connected to the GND. connected to the GND.
TACCA0224EB TACCA0225EB

63



Bl E5859, E5859-01, E5859-11, E5859-15, E5859-19

$58.0 + 0.5
$51.0 £ 0.4
of | L 3me
2 gi N (THREADED HOLES
+ FOR INSTALLATION
2 OF MAGNETIC
9 SHIELD CASE)
m HOUSING
(METAL)
$60.0 + 0.5
SIGNAL
OUTPUT
:BNC-R
(For R7725)
PMT  SOCKET
PIN No. SIGNAL OUTPUT
BNC-R
P
R24
Re7R2s TC°
By125 - @ ppn
R21z Lc3
R26 R20
Dy11 -
VIt @0 g lg, [ 7 casEan
R25R18
Dy1 -
v 09» @ R17
R16 R1: 10 kQ
Dy8 +--®—q; R2 to R13, R20: 220 kQ
R14 to R19,
@ R14 R21 to R24: 110 kQ
DY8 I3 R13 0R25:51 Q
Dy7 - @ R26, R27: 100 @
Dy +--— C1: 470 pF
Dy5 +--@——— C2,C3:10 nF
R10 :
Oy @ C4:22nF
Dy3 >+ ﬂDiRB
R7
Dy213+--@—p
Dyl B»—(:)iRS
R4
R3 ¢t |
K\ 5 2 I &HY
A1 SHV-R
TACCAO0359EA
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E5859 taper bleeder circuit
(For R329/R331-05/R6091)

E5859-01 standard bleeder circuit

PMT  SOCKET
PIN No. SIGNAL OUTPUT
:BNC-R
N °
R243
Ro7R23% | o8 107
Dy12+-@8
Y125 -
R21% 15
R26R20%
Dy11 5+~ 6R20
Rioz 1o,
R25R182 |
Dy105--@ A R1: 10 kQ
Ries T©° R2, R12, R16,
Dy9 >+-5 R17, R20, R21: 180 kQ
R15T 1o R3, R13, R18,

. Ri4 R19, R22 to R24: 226 kQ
Dy8I+--B—p Rd, R5, R7, R8: 121 kQ
Dy7 >+ f@? R6, R9 to R11,

Dy6 @ R14, R15: 150 kQ
Dy5 154~ R11 R25: 51 kQ
% R26, R27: 100 Q
SHI 1 R10 C1: 470 pF
P Car a7
DYy3H - qad :
VI R8 C4: 100 nF
R7 C5 to C7: 220 nF
Dy2} i T6
Dy1HA R5
G-t R4
c1
e 22 HV
K K
< R1 O shv-R

The housing is internally
connected to the GND.

TACCA0176EC

(For R7723)
PMT  SOCKET
PINNo. SIGNAL OUTPUT
b BNC-R
R24
Ro7R2s: O
Dy8 D+ --@Wpos
R21z 1cs
R26 R20:
Dy7 -6
V7R @k lg, [ casEand
R25R18
D B
VoS- @
R1G R1: 10 kQ
Dy5 2+ R2 to R9, R15, R16,
i R18, R20, R21, R23: 330 kQ
R14 R10 to R14, R17,
R13 R19, R22, R24: 0 Q
R12: R25 to Ré:: Z;OQ .
1470 pl
R1IZ C2,C3: 10 nF
R10 :
Dy4 >+ ,@7’:‘& C4:22nF
Dy3 >+ f{)iRB
R7
Dy2 >+ 7{37’:{6
Dy1 B»A(:)iRS
R4z
R3 c
K\ 3 A2 r &Y
Ry SHV-R
TACCAO360EA

(For R329/R6091)
PMT  SOCKET
PINNo. SIGNAL OUTPUT
BNC-R
P
R243
RovReat [
Dy12} 4@
y12t5+-<® -
R21z dca
R26R2
D111+ ord
Rio: |,
R25R18z ]
Dy10}>+-
y1oRr-— @y R1: 10 kQ
R16 R2to R,
Dy9 >+ *C)iﬁw R9 to R13: 220 kQ
mta R7, R8: 154 kQ
DVBB”@T R14toR21,.
3 R23, R24: 110 kQ
Dy7 @ R22:0Q
Dy6 - @——-—] R25:51Q
Dy5 4@ R26,R27: 100 Q
C1:470 pF
SH @ R0 C2,03: 10 nF
Dy4 =B Rgs C4:22nF
Dy3 >+ 7{)7%
Dy2} A7
v2L i
e -
Gt R4
c1
e 22 HV
K K
@ R Oshv-r
The housing is internally
connected to the GND.
TACCA0178EC
(For R7724)
PMT  SOCKET
PIN No. SIGNAL OUTPUT
Pf BNC-R
R24
Ro7R2s: O
DYI0 4@ E
R21z 1c3
R26 R20
Dy9 -6
YO @ ok leo 7} CASE GND
Ro5R18%
D B
V8@t
R16 R1: 10 kQ
Dy7+--®—pst R2 to R11, R20: 220 kQ
i R12,R13:0Q
-® R143 R14 to R19,
Rles R183 R21 to R24: 110 kQ
R12 R25:51 Q
Ri1k R26, R27: 100 Q
Dy5+--@———1 C1: 470 pF
~@—ho C2,C3: 10 nF
Dy4i R9Z C4:22nF
Dy3}>+ ’@7%,
R7
Dy2}>+ ’,
Dy1 B»—(:)iRS
R4z
R3z ci
K\ PG [ b
Ry SHV-R

TACCAO0361EA



(Unit: mm)

E1198-22, E1198-23

E1198-22

SOCKET

SIGNAL GND
SIGNAL OUTPUT

|

DY8 %74-‘—
|

o7 (D]

18 1B
DY4 HJ:®—<

38.0+0.5

I
DY3 >—H‘@—<
|
HOUSING b2 FH‘ @
(METAL)

450 + 10

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
o
| ove - ©—
| |
|
|
|
|
|
|
|
|
|
|
|
|
|
|

DY1 H-{1)—
\
o]

c4
—
R2 R1__

RG-174/U (BLACK)

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

* The housing is internally connected to

AY -HV
— &t SHIELD CABLE (GRAY)
POWER SUPPLY GND
the GND.
** High voltage shielded cable can be

connected to a connector for RG-174/U.

TACCAO0168EB

SOCKET
PMT__PINNo.  ce ______ SIGNAL GND
| -@ Tt -5 SIGNAL OUTPUT
| I - RG-174/U (BLACK)
\ \ R13 [e5
| | T i g:\I/ELD CABLE (GRAY
PP Riz 3 £ G4 R14 ”3[ (GRAY)
| DY10 B+ - @ POWER SUPPLY GND
| | R11=C2
| DY9 b~ @—{
| | R10==C1
I R
| ove it @
| | R9
| DY7 b -
1 Re .
| DY6 - R1 to R12: 330 ko
| | R7 R13:1 MQ
| I R14:10 kQ
} DYSH—‘[ {:) R6 C1toC4:10nF
| - Cs5, C6: 4.7 nF
| Dv4 e @
| | R5
| DY3 bH-
| | R4
| DY2 iq-{2)—
| | R3
| DYl -
| | R2
lg--—- {:>—<
| i | R1
@
* The housing is internally connected to the GND.
** High voltage shielded cable can be connected to

a connector for RG-174/U.
TACCAO169EC

E6316-01

$64.0 + 0.5

© 1

=] \

H

0

b

i ﬁ

SIGNAL
OUTPUT
:BNC-R

THREADED HOLES
FOR INSTALLATION
OF MAGNETIC
SHIELD CASE

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

HOUSING
(METAL)

PMT  SOCKET TO AL HOUSING

SIGNAL OUTPUT
:BNC-R

R1: 10 kQ

DvE- R2 to R13: 330 kQ2
Yol C1toC3: 10 nF
Dy5HH C4: 4.7 nF
Dy4>+
Dy3}>+
Dy2}>-
Dy1}=
G __
N -HV
K :SHV-R

R1

The housing is internally
connected to the GND.

Note: Magnetic shield case is available
to order separately.

TACCAO0089EB
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E7693

$74.0 0.5

0

o

W

)

S

=

HOUSING
. \UMETAL)

SIGNAL
OUTPUT
:BNC-R

PMT  SOCKET
PIN No.

SIGNAL OUTPUT
: BNC-|

SIGNAL OUTPUT

:BNC-R

R1

R2, R18

R6
R7 to R14

R15, R16:

R20, R21:

110 kQ
1240 kQ

R3: 360 kQ
R4:
R5:

390 kQ
120 kQ
1180 kQ
1100 kQ
150 kQ
300 kQ
:51Q

100 Q

122nF

147 nF

1100 nF
1220 nF
1470 nF
1 0.47 nF

The housing is internally
connected to the GND.

TACCA0227EC

$74.0 + 0.5

100.0 + 0.5

SIGNAL
OUTPUT
:BNC-R

HOUSING
. \METAL)

Ri:
R2to R4:
RS, R18:
R6, R13:
R7:

R8, R21:
R, R16:
R10, R12, R20:
Ri1:
R14,R17:
R15:

R19:

R22 to R24:
C110C3:
C4:

[ 7 CASE GND

10 kQ
510 kQ
150 kQ
33 kQ
27 kQ
240 kQ
100 kQ
300 kQ
200 kQ
120 kQ
47 kQ
220 kQ
51Q
10 nF
0.47 nF

-HV
: SHV-R

TACCA0229EB

E5996

pwr  SOCKET SIGNAL GND
30.0+0.5 j———— ~ PIN No.
0, 0 SIGNAL OUTPUT PINN SIGNAL OUTPUT
r “RG-196A/U PINNot | | [T Y e RG-174/U (BLACK)
of (WHITE) o
s
w | .
o o
R SIGNAL OUTPUT P : RG-188A/U S
% Dy10 (WHITE)
8
o HOUSING
- Dy9
LOCKTIE (INSULATOR)
Dy8
Dy7 3] R1 to R3: 330 kQ
o R, R13: 1 MQ & I Y
N Dy6 R2: 3 MO =) | R4 to R11: 220 kQ
R DIVIDER PCB 4 R31o R12: 2 MO \ Ri2to R14: 51 Q
N (GLASS EPOXY) Dy5 toR12: i .
o 4 R14 10 R16: 51 Q POTTING R15: 1 MQ
PGA SOCKET Dy4 R17, R19: 10 k@ ‘ COMPOUND C1t0oC3:10nF
27.0+05| 92:05| |\ (GLASS EPOXY) R18: 100 kQ o ;
Dy3 C1toC3: 22 nF = i
by2 C4,C5: 10 nF p i
2 |
Dy1 !
G- I
K |
Y
\ 777777 T_O SHIELD CABLE (RED)
POWER SUPPLY GND
TACCAO0356EA TACCA0234ED
SOCKET
30.0£0.5 PMT SIGNAL GND
PINNo.1 (= [ 30005 PMT SOOKET SIGNAL GND
| - P4 ‘-—»‘ PINNo. [

o | | 3 - -

g e | T SIGNAL OUTPUT - :

S 7 } } p2 : 0.8D-QEV (GRAY) © »

i I [H—======3om 3

HOUSING leap ! S Pin No.1
(INSULATOR) | P E SIGANL OUTPUT

3 | o :0.8D-QEV (GRAY)

g } @ HOUSING 5
} E S (INSULATOR) l

o

e } S L Ml = 1

ﬂ | 8 TN opRL PRI RNE

° -

2 } R1 to R3: 330 k2 t oy10 BIER11SCST | R1toR11:220 kQ
| Ré to R11: 220 kQ ! Aig A0St |R12to R14:51Q
| Ri12to R14:51 Q Dyo A moZo R15: 1 MQ

L | R15: 1 MQ Dy8 + - C110C8: 10nF
| C11t0C8: 10 nF HV oy7 B--®
R[S ‘ P3_P1 P2 :SHIELD CABLE (RED) ot DE:
y6 |
3 P3 | j R6:
POTTING | Dys + =
COMPUND \ } o7 P5] I P4 pg Dy4 | "
D N -HV | p11P2 2 W S—0rs o,
:SHIELD CABLE | P13 j P12 Dyt RS
MARK ! GUIDE MARKE Ats A1 -HV
p1 P4 } HY P15 P16 \P14
|

P1 to P4: SIGNAL OUTPUT
0.8D-QEV (GRAY)

66

7T_o: SHIELD CABLE (RED)

POWER SUPPLY GND

TACCA0162ED

P1to P16 : SIGNAL OUTPUT

0.8D-QEV (GRAY)

L - SHIELD CABLE (RED)
POWER SUPPLY GND

TACCAO158EE



(Unit: mm)

E11807, E11807-01

26005

o

p [j PIN No.1
o .

sl | b

o

(=7

& POM

P HOUSING
9 H

+H

o

w

<

9 &

j E— ORIENTATION
o BY MARKING
@

POTTING
COMPOUND

NOTE: Don't touch socket holes while
high voltage is supplied in circuit.

E11807

SOCKET
__PMT PN No.

,,,,,,,,,, SIGNAL OUTPUT
******** RG-174/U (BLACK)

R1:300 kQ

R2, R7 to R13: 200 kQ

R3, R4: 130 kQ

R5, R6: 160 kQ

R14 to R16: 100 kQ

R17:0Q

R18to R20: 51 Q
R21: 1 MQ
C1toC3:10nF

L -HV
****** SHIELD CABLE (RED)

E11807-01

SOCKET
__PMT PN No.

R1:

R2, R14, R15:
R3, R4:

R5 to R13:
R16, R17:
R18 to R20:
R21:
C1toC3:

DWW ===t HY

,,,,,,,,,, SIGNAL OUTPUT
7777777777 RG-174/U (BLACK)

300 kQ
200 kQ
120 kQ
150 kQ
100 kQ
51Q
1MQ
10 nF

,,,,,,, SHIELD CABLE (RED)

TACCAO314EA

E10679-02

+05
o ¢17.5%0
N* S,
|
*
+:.‘
~
HOUSING
\INSULATOR)
E o
+ —
=3
Q ~ -HV
: AWG22 (VIOLET)
POWER SUPPLY GND
: AWG22 (BLACK)
4 TRl
of ¥ |
B SIGNAL OUTPUT
0 . RG-174/U (BLACK)

* E10679-02 with SHV / BNC connector type (E10679-03)
is also available.

TACCA0299EA

—, SIGNAL OUTPUT
=" RG-174/U (BLACK)

“W

r%%%%ﬁ

GND

| eaian Los AWG22 (BLACK)
Y10 (6)

|~ ap3R10 TC2
DY9 H4)

| R9 =C1
DY8 Pi+(7)

! R8

R11to R10: 330 kQ 5% 1/8 W
R R11:160 kQ 5% 1/8 W
R12,R13:51Q 5% 1/8 W
C1to C3: 0.01 pF, 200 V

o)
3
N

R4

o
<
[}

R3

o
5
®

R2

R1 -HV
‘——o AWG22/TFE
(VIOLET)

35

MAXIMUM HIGH VOLTAGE =-1100 V
DIVIDER CURRENT = 318 uA

TACCCO165EA
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Dimensional outlines
For E678 series sockets

E678-11N

E678-12A, E678-12R* E678-12L
047 35
20 28.6 2-43.2
17 913 2-R4
SR\
a0’ (7 DAV ;]% g
r/\ 13 a/é,),/\l LIRS
$10.5 pay A\
= %
]
— e el
- . oo 51 [ [ I‘f} N
VERE - i ' '
s95 C 0 E
R s
TAccAoo43eA  * Gold plating type TACCAO009EB TACCAQ047EA
E678-12V || E678-13E | E678-13F
#12.4
tha7 ¢11 24
254 55 18
$6.0
0 e 29
‘ ‘ g | 8 8o | 08
.. -
] $1.83 2922
10.16 i 413
o L}
ﬁ 3 %g | ~=l= —F mi
s W : U
I § ¢11
E678-14C E678-14-03 E678-14W
$19.8
4

68

TACCAO004EA

$25.2
o
o
o | o
it o
N
n
I Hla oHolol <
U
p14
$24.5

TACCAO184EA

2 ! 17 ‘11

TACCA0200EA




(Unit: mm)

E678-15C

E678-17D

E678-19J

=

%

]\O\O

s

/gﬁ}t

oz

<
AY
~—~/ |

#40
45

|

1.5

=1 -«

2
Nege/

14

20

$40
45

TACCAOQ066EC

=
WYYl Y N N
© 423 . .
| E678-19K || E678-20B
$57.8
ATE 2.22 x 8=17.76 $52.5
POSITION 1888 | 20
8 3 | W 8 /@/ N
88 ‘ 8 g ’@'\‘
/;@© 0000 @ ! L(fef
5R15 888 |_ 11.1 \@\/ ﬁ
2.22 x 9=19.98 . @e@@
“YVTVTTINT. & 5 | U
] 5 !
|
TACCA0313EA TACCAO309EA
E678-21C E678-32B
51
919
22.86
i 20.32
= 3
O/ N e SR SERNNE §S
R5 = Q) ] & & o -
@DD% 12‘.7
[ - p—
0 T ¥ w051,
YYYYIUYY__~ | _
‘g MATERIAL: Glass Epoxy

TACCA0094ED
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Index by type No.

Type number Product Page
R329-02 ......cccceerunene 51 mm (2") dia. PMT ....ccooviiiiieeen. 22
R331-05 ....cevveerene 51 mm (2") dia. PMT ....cccveiiiiien. 22
R580 ..ccoveerreeiiernenne 38 mm (1-1/2") dia. PMT......ccecvenen. 20
R647-01 ..o 13 mm (1/2") dia. PMT .....ccoevienene 20
E678 SERIES .......... SocKet ..o 68, 69
R750 ..oeeeeeieiiieeenne 19 mm (3/4") dia. PMT .....ccceovirnene 21
R760 ..ooeveeeieeiieenenne 13 mm (1/2") dia. PMT .....coeevirnnn 21
R762 ...ccccvvievrieenene 19 mm (3/4") dia. PMT ........cccvernennn 21
E849-68 ......cccceeneen. Socket assembly .........ccoceiiiiniiennn. 58
E849-90 ....cccecvrrnenn. Socket assembly .........cccceeiieiiinnn. 58
E849-99 .....ccccevruneen. Socket assembly ........ccoceviieiiiiinnns 58
R877 oo 127 mm (5") dia. PMT ......cceviiriene 22
R877-01 oo 127 mm (5") dia. PMT ......cocevirnennn 23
R877-100 .....ccccerunnnne 127 mm (5") dia. PMT (SBA type) .... 22
R960 ...ccceerrerrieeenne 13 mm (1/2") dia. PMT ..o 21
E974-17 .oveeeeeen. Socket assembly .........ccceeiiiiiinnnn. 58
E974-19 .o, Socket assembly ........ccoceviieeiiiinnns 58
E974-22 .....ccoceveneen. Socket assembly .........cccceiiiiiiennn. 58
E990-29 .....ccccvvrunenn. Socket assembly .........ccccvevieniennn. 58
R1166 ....cocvevrveee 19 mm (3/4") dia. PMT .......cocvvrneenn 20
E1198 SERIES......... Socket assembly .........ccceeeenne 58, 59
R1250 .ccceeieiiieeene 127 mm (5") dia. PMT ......cooevvirnenn 22
R1288A-04............... 25 mm (1") dia. PMT ...coocviiiiien. 21
R1288A-06............... 25 mm (1") dia. PMT ..o, 20
R1306 ...coevveeeeenne 51 mm (2") dia. PMT ....coooviiiiieeen. 22
R1306-15 .....ccceeuene 51 mm (2") dia. PMT ...ccooviiienen. 23
R1307 oo 76 mm (3") dia. PMT ....ccocviiiiiieeen. 22
R1307-07 ....ccecoverueee 76 mm (3") dia. PMT ....coccvveiiiieen. 23
R1450 ...ccoovevrienenne 19 mm (3/4") dia. PMT ......cccouvennene 20
R1548-07 .....ccceenneen. 25 mm (1" Dual) square PMT ........... 24
R1635 ...ceeeeeeeeene 10 mm (3/8") dia. PMT .......ccccvvenennnn 20
E1761-21 ..o, Socket assembly ..........ccccooeiiiinnn. 58
E1761-22 ................. Socket assembly .........ccoceiiiiiiennn. 58
R1828-01 .....cccceeueene 51 mm (2") dia. PMT ....cooovieiiiiieeen. 22
R1924A ......coovvene. 25 mm (1") dia. PMT ..o, 20
R1924A-01 ............... 25 mm (1") dia. PMT ..o, 21
H1949-50 .......cccuuuee Hybrid assembly ........cccccocviiiiinennnen. 28
H1949-51 ..., Hybrid assembly ..........ccccooiiiiinine 28
E2037-02 .......ccc....... Socket assembly .........ccoceiiiiiiennn. 58
R2059 ....ccccovveeeene 51 mm (2") dia. PMT ....coooviiiiieeen. 23
R2076 ....ccocevrieenne 19 mm (3/4") dia. PMT ......cccovvennenn 21
R2083 .....cccoevrieeenne 51 mm (2") dia. PMT ....coooiiiiieeen. 22
R2154-02 ................. 51 mm (2") dia. PMT ....coocviiiiieen. 22
E2183-500 ............... Socket assembly .......cccoceeiiiiiiiieenns 58
E2183-501 ....cceeuueee. Socket assembly .........ccoceiiiiiiennn. 58
R2248 .......ccvevien. 10 mm (3/8") square PMT................. 24
E2253-05 .....cccvveeee. Socket assembly ........cccceeviiiiiiiieenns 58
R2256-02 ................. 51 mm (2") dia. PMT ....coooviiiiieen. 23
H2431-50 ....cceeeeunnees Hybrid assembly ..........cccoeeiiiiinnen. 28
R2496 ......cccovernene 10 mm (3/8") dia. PMT ........ccceernenn 20
E2624-04 ................. Socket assembly .........ccoceiiiiiiiennn. 58
E2624-14 ................. Socket assembly .........cccveiiiiiinnn. 58
E2924-500 ............... Socket assembly .......cccocveviieiiiiinnns 58
E2979-500 ............... Socket assembly .........ccocviiiiiiiennn. 58
R3149 ..o 51 mm (2") dia. PMT ....coocviiiiienen. 23
H3164-10 ................. Hybrid assembly .........ccccocvveiiinennnen 28
H3165-10 ..cccevvennneee. Hybrid assembly .........ccccocveeiinennnee. 28
H3177-50 ...coevieennes Hybrid assembly ..........cccocveeiinennnee. 29
H3178-51 ..o, Hybrid assembly ........cccccocveeiiinennnee. 28

70

Type number

E5859 SERIES
R5900U-00-L16
R5900U-100-L16

Product Page
51 mm (2") dia. PMT ....oooiiiiiiiieeee. 23
19 mm (3/4") dia. PMT ......coovveienn 20
19 mm (3/4") dia. PMT ....cccooeiiiiene 21
Hybrid assembly .........ccccocvverinrennnn 28
10 mm (3/8") dia. PMT ......ccoovvveeeene 21
38 mm (1-1/2") dia. PMT......cccvueenee. 20
19 mm (3/4") dia. PMT .....ccooevviienn 20
28 mm (1-1/8") dia. PMT......ccccvennee. 20
28 mm (1-1/8") dia. PMT (SBA type) .. 20
51 mm (2") dia. PMT ....oooiiiiiiiieeen. 23
13 mm (1/2") dia. PMT .....cooveiiine 20
19 mm (3/4") dia. PMT ....cccoeiiiiene 20
13 mm (1/2") dia. PMT ....ccooviiiiiene 21
13 mm (1/2") dia. PMT ......ocecvirnne 21
13 mm (1/2") dia. PMT .....cceeiiene 20
51 mm (2") dia. PMT ....ooooiiiiiiieenn. 22
25 mm (1") dia. PMT ..o, 20
51 mm (2") dia. PMT ..o, 23
25 mm (1") dia. PMT ..oooiiiiiee. 21
Fine mesh PMT ..o 24
19 mm (3/4") dia. PMT ....ccooeviiiene 21
19 mm (3/4") dia. PMT .....ccooevieienn 20
Socket assembly ......ccccceeiiiiiiiiienne 59
Metal package PMT .......cccceeviieenns 24
Metal package PMT (SBA type) ....... 24
Metal package PMT (UBA type) ....... 24
204 mm (8") dia. PMT .....ccccoveeiennn. 22
204 mm (8") dia. PMT .....cccvvvrieenen. 22
204 mm (8") dia. PMT (SBA type) .... 22
Fine mesh PMT ... 24
Socket assembly .........ccccoiiiiiiinienne 59
51 mm (2") dia. PMT ...ccociiiiiieen. 22
51 mm (2") dia. PMT ...cooiiiiiieeen. 22
51 mm (2") dia. PMT ..o, 22
76 mm (3") dia. PMT ...oooiiiiieeee. 22
Socket assembly .........cccceiiiiiiinnienne 58
Hybrid assembly .........cccocovieiiiirennnn. 28
51 mm (2") dia. PMT ...ooiiiiiieeee. 22
51 mm (2") dia. PMT ...cocoiiiiiiiieen. 23
51 mm (2") dia. PMT (SBA type) ...... 22
60 mm (2.5") dia. PMT ....cccovvveennn. 22
60 mm (2.5") dia. PMT .......cocvvernnen. 23
76 mm (3") dia. PMT ....ooooiiiiiieen. 22
76 mm (3") dia. PMT ..o, 23
76 mm (3") dia. PMT (SBA type) ...... 22
60 mm (2.5") hexagon PMT .............. 24
60 mm (2.5") hexagon PMT .............. 25
76 mm (3") hexagon PMT ................. 24
76 mm (3") hexagon PMT ................. 25
60 mm square PMT .......ccceevvvvinennne 24
60 mm square PMT .......ccccoeveeinneen. 25
76 mm (3") square PMT.........ccceene. 24
76 mm (3") square PMT.......cccceevuneee. 25
Socket assembly ........ccccceiiiiiiinnienne 59
Hybrid assembly ........ccccooeeeiiinnns 28
28 mm (1-1/8") dia. PMT......cccceueeneee. 20
Hybrid assembly ........ccccoieiiiiienis 28
Hybrid assembly .........cccccceviiiineeeen. 28
Hybrid assembly ........ccccoeviiiiinnns 28



Type number Product Page
HB533 ... Hybrid assembly ........cccccocveeiiinens 28
HB559 ....covvveieeeeen Hybrid assembly ........cccccoieiiiiinnnns 28
EB572 ..o Socket assembly .........cccceviieiiiinnnn, 59
R6594 .....ccocoveeeeaen. 127 mm (5") dia. PMT ....oooiiiiiiiee 22
HB612 .. Hybrid assembly ........cccccovieiiiinnnns 28
HB613 .o Hybrid assembly ........cccccoiiieiiiinenns 28
H6614-70 ...c.ccuuueeee. Hybrid assembly ........cccccocveeeiinenns 28
EB736 ...ccovveeeeeeen Socket assembly .......cccceeiiiiiiininenn. 59
R7056 .....ccocoeeeeenen. 28 mm (1-1/8") dia. PMT......ccveenenen. 21
R7081 .o, 254 mm (10") dia. PMT ....ccovveinennn. 22
R7081-20 .....cccoveuren. 254 mm (10") dia. PMT .....cocvveveeenn. 22
R7081-100 ............... 254 mm (10") dia. PMT (SBA type) .... 22
E7083 ...ccoeeeeeeeee Socket assembly .........cccccevciienennn. 59
R7111 i, 28 mm (1-1/8") dia. PMT.....cccevenenee. 20
H7195 e Hybrid assembly .........ccccoiieiiiinenns 28
H7260.....cccceeeieeeen. Hybrid assembly ... 26
H7260-100 ............... Hybrid assembly (SBA type) ............. 26
H7260-200 ............... Hybrid assembly (UBA type) ............. 26
R7373A-01 ............... 2n shape PMT ..o 24
H7415 i Hybrid assembly .........ccccoovieeeiiinnnns 28
R7525 ...ccoiieeeeeen. 28 mm (1-1/8") dia. PMT.....cccveenneen. 20
H7546B ......cccouueeeee. Hybrid assembly ... 26
H7546B-100.............. Hybrid assembly (SBA type) ............. 26
H7546B-200.............. Hybrid assembly (UBA type) ............. 26
H7546B-300.............. Hybrid assembly (EGBA type) .......... 26
R7600U .......ccceeenuuee. Metal package PMT .......cccccceevvieens 24
R7600U-100............. Metal package PMT (SBA type)........ 24
R7600U-200............. Metal package PMT (UBA type)........ 24
R7600U-300............. Hybrid assembly (EGBA type) .......... 24
R7600U-00-M4 ........ Metal package PMT ........ccceeviinenes 24
R7600U-100-M4 ...... Metal package PMT (SBA type)........ 24
R7600U-200-M4 ...... Metal package PMT (UBA type)........ 24
R7600U-300-M4....... Hybrid assembly (EGBA type) .......... 24
R7600U-03............... Metal package PMT ........ccceeveiinenns 25
E7693.....ccoiiieeeee Socket assembly .......occoeiiiiiiiniieenn. 59
E7694-02.................. Socket assembly .........cccceviiieiinnnnn, 59
E7694-03.........c........ Socket assembly .........cccccoviieniennnn. 59
R7723 ., 51 mm (2") dia. PMT .....cccceocvvenienen. 22
R7724 .....cccoveeenen. 51 mm (2") dia. PMT ....cccceviieieen, 22
R7724-100 ............... 51 mm (2") dia. PMT (SBA type)....... 22
R7725 ...coviiveeenen, 51 mm (2") dia. PMT .....cccceocieiienn. 22
R7761-70 .....ceeen...e. Fine mesh PMT ... 24
R7899 ...cccoviveeeen, 25 mm (1") dia. PMT ....cccovriiiienn, 21
R7899-01 .....ccvvuen. 25 mm (1") dia. PMT .....ccoeviiiiennn. 20
H8135 . Hybrid assembly ........cccccoiiiiiiinenns 28
R8143 ..o 2n shape PMT ..o 24
H8409-70 .......cc....... Hybrid assembly ........cccccoieeeiiieenns 28
R8520-406 ............... Metal package PMT .......cccceeiiinens 24
R8520-506 ............... Metal package PMT ........ccccoevinnenn. 24
R8619 ...cevrrveeeaen, 25 mm (1") dia. PMT .....cccoviviiiienen. 20
H8643 ....ceeveeeeeee Hybrid assembly .........cccccovieiiiinenns 28
H8711 (e Hybrid assembly .........cccccoovieiiinens 26
H8711-100 ............... Hybrid assembly (SBA type) ............. 26
H8711-200 ............... Hybrid assembly (UBA type) ............. 26
H8711-300 ............... Hybrid assembly (EGBA type) .......... 26
H8804 .....coeeeeeeenee Hybrid assembly .........ccccoiviiiiiiinnnns 26
H8804-100 ............... Hybrid assembly (SBA type) ............. 26
H8804-200 ............... Hybrid assembly (UBA type)............. 26
H8804-300 ............... Hybrid assembly (EGBA type) .......... 26

Type number

R9800-100 .........
R9800U-110.......
R9800U-210.......
R10233 ..............
R10233-01 .........
R10233-100 .......
H10515B-100.....
H10515B-200.....
R10550 ..............
H10580...............
E10679-02..........
R10806 ..............
R10806-100 .......
R11065 ..............
R11102 ..............
R11265U-100.....
R11265U-200.....
R11265U-300.....
R11410 ..............
E11807 ..ccceeee.
E11807-01 .........
R11833-03 .........
R11833-100-03 ..
H11934-100 .......
H11934-200 .......
H11934-300 .......
R12199 ..............
R12421 ..............
R12421-03 .........
R12421-300 .......
H12428-100 .......
H12428-200 .......
H12445-100 .......
H12445-200 .......
H12690...............
H12690-300 .......
H12700A ............
H12700A-10........
H12700A-03........
H12700B ............
H12700B-10........
R12860 ..............
R13089 ..............
H13226A-100.....
H13226A-200.....
R13408 ..............
E13416 ..............
R13435 ..............
R13449 ..............
R13478 .............
H13700 ..............
H13700A-03........

H13974-00-1616
H13974-03-1616

Product Page
38 mm (1-1/2") dia. PMT.....cccceveens 24
38 mm (1-1/2") dia. PMT.....cceeeennee. 20
38 mm (1-1/2") dia. PMT (SBA type) ... 20
25 mm (1") dia. PMT ..o 20
25 mm (1") dia. PMT (SBA type) ...... 20
Metal package PMT (SBA type) ....... 24
Metal package PMT (UBA type) ....... 24
90 mm (3.5") dia. PMT....cccocvveinen, 22
90 mm (3.5") dia. PMT.....oocvveienen. 23
90 mm (3.5") dia. PMT (SBA type) ... 22
Hybrid assembly (SBA type)............. 26
Hybrid assembly (UBA type)............. 26
38 mm (1-1/2" quadrant) square PMT .... 24
Hybrid assembly ..........ccccceeeiiniennnnn. 28
Socket assembly .........cccoeviiininnnn. 59
102 mm (4") dia. PMT ....ccovviiienen, 22
102 mm (4") dia. PMT (SBA type) .... 22
76 mm (3") dia. PMT ....ccccovviieienen, 22
38 mm (1-1/2") dia. PMT.....ccccevenne 20
Metal package PMT (SBA type) ....... 24
Metal package PMT (UBA type) ....... 24
Metal package PMT (EGBA type) .... 24
76 mm (3") dia. PMT ....ccccevviieienen, 22
Socket assembly .........cccoviiiiinnnnn. 59
Socket assembly .......ccccceiiiiiieiiiienn. 59
127 mm (5") dia. PMT ..o 22
127 mm (5") dia. PMT (SBA type) .... 22
Hybrid assembly (SBA type)............. 26
Hybrid assembly (UBA type)............. 26
Hybrid assembly (EGBA type) .......... 26
80 mmdia. PMT ...cccooiiiiiiiiiiis 22
13 mm (1/2") dia. PMT ....ccovviiieee 20
13 mm (1/2") dia. PMT ....ccovvvieeie 21
13 mm (1/2") dia. PMT (EGBA type)... 20
Hybrid assembly (SBA type)............. 26
Hybrid assembly (UBA type)............. 26
Hybrid assembly (SBA type)............. 26
Hybrid assembly (UBA type)............. 26
13 mm (1/2") dia. PMT assembly ..... 28
13 mm (1/2") dia. PMT assembly (EGBA type)... 28
Hybrid assembly ..........cccceeeiiiiinnnen. 26
Hybrid assembly .........cccoceereiiiennnen. 26
Hybrid assembly ..........cccooeeveiiiinneen. 27
Hybrid assembly ..........cccooeeriiiiinnnen. 26
Hybrid assembly ..........ccccceeeiniennnnn. 26
508 mm (20") dia. PMT ......cccceevernnnns 22
51 mm (2") dia. PMT ....cccoovieeen, 22
Hybrid assembly (SBA type)............. 26
Hybrid assembly (UBA type)............. 26
38 mm (1-1/2") dia. PMT ...cceeennnen. 20
Socket assembly..........ccoeviiiinnnn. 59
51 mm (2") dia. PMT ...cooeeiiiiiiis 22
28 mm (1-1/8") dia. PMT ....ccevueennnen. 20
25 mm (1") dia. PMT ...cocoiiiiieieen, 20
Hybrid assembly ..........cccooeeviiiiinnenn. 26
Hybrid assembly .........ccccooeeeiiniennnee. 27
Hybrid assembly ..........cccoeeriiniennnen. 26
Hybrid assembly ..........cccooeviiiiinnenn. 27
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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

@ 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

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

www.hamamatsu.com

Main Products

Electron Tubes
Photomultiplier Tubes
Photomultiplier Tube Modules
Microchannel Plates

Image Intensifiers

Xenon Lamps / Mercury Xenon Lamps
Deuterium Lamps

Light Source Applied Products
Laser Applied Products
Microfocus X-ray Sources
X-ray Imaging Devices

Opto-semiconductors

Si photodiodes

APD

Photo IC

Image sensors

PSD

Infrared detectors

LED

Optical communication devices
Automotive devices

X-ray flat panel sensors
Mini-spectrometers
Opto-semiconductor modules

Imaging and Processing Systems

Cameras / Image Processing Measuring Systems

X-ray Products
Life Science Systems
Medical Systems

Semiconductor Failure Analysis Systems
FPD / LED Characteristic Evaluation Systems
Spectroscopic and Optical Measurement Systems

Laser Products
Semiconductor lasers

Applied products of semiconductor lasers

Solid state lasers

REVISED APR. 2017 |

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

4905 Wheelock Square, 1717 Nanjing Road West,
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Telephone: (86)21-6089-7018, Fax: (86)21-6089-7017
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Main Office
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Main Office
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