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UBA

Ultra Bialkali

SBA

Super Bialkali

o

Photomultiplier Tube Series

Hamamatsu
"Bialkali Climbing Party"
Has Now Reached

"430% QE"!

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

of PMT performance will open up

all kinds of new possibilities.

INTRODUCTION

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

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

To detect radiations accurately, photomultiplier tubes may be required to have high detecting efficiency (QE & energy resolution),
wide dynamic range (pulse linearity), good time resolution (T.T.S.), high stablility & reliability, and to be operatable in high magnet-
ic field environment or at high temperature condition. In addition, a ruggedized construction is required according to circumstan-
ces. 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 con-
sisting of an input window, a photocathode, focusing electro-
des, an electron multiplier (dynodes) and an anode in a va-
cuum tube, as shown in Figure 1. When light enters the photo-
cathode, the photocathode emits photoelectrons into vacuum
by the external photoelectric effect. These photoelectrons are
directed by the potential of focusing electrode towards the elec-
tron 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 pho-
tocathode 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 photoca-
thode material on the long wavelength edge, and by the win-
dow 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 radi-
ant sensitivity drops to 1 % of the maximum sensitivity.

2.2 Quantum Efficiency and Radiant Sensitivity

Spectral response is usually expressed in term of quantum effi-
ciency 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:

2

QE = Number of Photoelectrons %100 (%)
Number of Photons

Radiant sensitivity (S) is the photoelectric current from the pho-
tocathode divided by the incident radiant power at a given wa-
velength, 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 = S“}Lﬂ «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) Synthetic silica

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 ap-
plications.

(2) High Temperature Bialkali

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



As stated above, the spectral response range is determined by
the materials of the photocathode and the window as shown in
Figure 33.

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 at-
tached.

The cathode luminous sensitivity is the photoelectric current
from the photocathode per incident light flux (10-% to 102 lu-
men) 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 en-
ergy 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. Fea-
tures 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 cage 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) Coarse mesh type

Immunity to magnetic fields, high pulse linearity, position detec-
tion possible.

(8) Metal channel type

Compact dynode construction, fast time response, position de-
tection possible.

Also hybrid dynodes combining two of the above dynodes have
been developed. These hybrid dynodes are designed to pro-
vide the merits of each dynode type.

4. ANODE

The PMT anode output is the product of photoelectric current
from the photocathode and gain. Photoelectric current is pro-
portional 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.

3



4.2 Gain (Current Amplification)

Photoelectrons emitted from a photocathode are accelerated
by an electric field so as to strike the first dynode and produce
secondary electron emissions. These secondary electrons then
impinge upon the next dynode to produce additional secondary
electron emissions. Repeating this process over successive
dynode stages (cascade process), a high gain is achieved.
Therefore a very small photoelectric current from the photoca-
thode can be observed as a large output current from the
anode of the PMT.
Gain is simply the ratio of the anode output current to the pho-
toelectric current from the photocathode. Ideally, the gain of the
PMT is defined as 6n, 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 coef-
ficient determined by the dynode material and geometric struc-
ture. 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

vV )u}n
n+1

Von = K e \yON

G==(A*EY) = {A-

An
S (n+ 1)

(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 rip-
ple, drift and temperature coefficient. Regulated high voltage
power supplies designed with this consideration are available

from Hamamatsu.
4

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 determin the lower limit of light de-
tection.

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 emit-
ted, thus resulting in relatively large output noise pulses. These
noise pulses are usually observed as afterpulses following the
primary signal pulses and may be a problem in detecting short
light pulses. Present PMT's are designed to minimize afterpul-
ses.

(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 coating:
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 low-
er 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 re-
sponse.

(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 illumin-
ated 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 out-
put 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 re-
quirements.

These parameters are affected by the dynode structure and
applied voltage. In general, PMTs of the linear focused or cir-
cular cage structure exhibit better time response than that of
the box-and-grid or venetian blind structure.

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

linear-focused type).

Figure 6: Time Response Characteristics vs. Supply
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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 oper-
ation mode. When intense light pulses are to be measured, it's
necessary to know the pulse linearity range of the PMT.

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

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

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



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 col-
lection efficiency is degraded. The collection efficiency varies
with the position on the photocathode from which the photo-
electrons are emitted, and influences the spatial uniformity 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 '37Cs source (662 keV),
and an Nal(TI) scintillator, and a multichannel pulse height ana-
lyzer 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 ini-
tially 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 uA or less is rec-
ommended.

Figure 9: Examples of Life
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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 tem-
perature 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 lon-
ger wavelength cut-off, temperature control may be required in
some applications.

Figure 10: Typical Temperature Coefficients of Anode
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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 mag-
netic 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 sensitive 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. (Ha-
mamatsu 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. It should be noted that the magnetic shielding effect de-
creases towards the edge of the shield case as shown in Fig-
ure 12. It is suggested to cover a PMT with a shield case lon-
ger 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 vol-
tage 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 pho-
tomultiplier tube anode and external circuits such as an amme-
ter, and to facilitate the connection, the generally used techni-
que for voltage divider circuits is to ground the anode and sup-
ply 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, how-
ever, the photomultiplier tube is often operated with the photo-
cathode grounded and a high positive voltage (+HV) supplied
to the anode mainly for purposes of noise reduction. This pho-
tocathode 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 sig-
nal output and is only used in pulse output applications. The re-
sistor Rp is used to give a proper potential to the anode. The
resistor RL is placed as a load resistor, but the actual load re-
sistance will be the combination of Rp and RL.

Figure 15: Photocathode Grounded Voltage Divider Circuit
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11.2 Standard Voltage Divider Circuits

Basically, the voltage divider circuits of socket assemblies lis-
ted 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 vol-
tages 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 nec-
essary to enhance the voltage gradient at the first and/or last
few stages of the voltage divider circuit, by using larger resis-
tances as shown in Figure 17. This is called a tapered voltage
divider circuit and is effective in improving various characteris-
tics. However it should be noted that the overall gain decrea-
ses 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 — small)
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 — large)
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 be-
tween 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 cur-
rent 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 dy-
nodes and four dividing resistors R1 through R4 having the
same resistance value.

Figure 19: Basic Operation of Photomultiplier Tube
and Voltage Divider Circuit

K Dy1 Dy2 Dy3 P
| I2 I3 |
1 4
—— N\ N |
Ip
Ik Ioy1 Ipy2 Ioy3 A
l R1 Rz Rs R4
~— IRt -— IR2 -—IR3 -—IR4
| ‘ 1 ‘
H

TACCCO060EA



[When light is not incident on the tube]
In dark state operation where a high voltage is supplied to a
photomultiplier tube without incident light, the current compo-
nents flowing through the voltage divider circuit will be similar
to those shown in Figure 20 (if we ignore the photomultiplier
tube dark current). The relation of current and voltage through
each component is given below
Interelectrode current of photomultiplier tube

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

Ik=Ipy1=Ipy2=lpys=Ir (= 0 A)
Voltage divider circuit current .

Ir1=IR2=IR3=IRa=ID= (HV/ X Rn)
Voltage divider circuit voltagen=1

Vi=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 con-
sidered 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 ex-
pressed 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 Alp (equal to average
interelectrode current). The current flowing through each divid-
ing resistor Rn becomes as follows:

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

' < l2' < 13" < I4'
Thus, the interstage voltage Vn' (=Irn' ® Rn) becomes smaller at
the latter stages, as follows:

Vi'> V2'> Vs' > V4!

10

Figure 21: Operation with Light Input
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Figure 22 shows changes in the interstage voltages as the inci-
dent light level varies. The interstage voltage V4' with light input
drops significantly compared to V4 in dark state operation. This
voltage loss is redistributed to the other stages, resulting an in-
creases in V1', V2' and V3' which are higher than those in dark
state operation. The interstage voltage V4' is only required to
collect the secondary electrons emitted from the last dynode to
the anode, so it has little effect on the anode current even if
dropped to 20 or 30 volts. In contrast, the increases in V1', V2'
and Vs' directly raise the secondary emission ratios (81, 62 and
d3) at the dynodes Dy1, Dy2 and Dy3, and thus boost the over-
all gain m (= o1 * 62 * &3 ). This is the cause of overlinearity in
region B in Figure 10. As the incident light level further increa-
ses 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

TACCBOO031EA

o

OUTPUT LINEARITY (%)

0.01

0.1 1 10

RATIO OF ANODE CURRENT TO VOLTAGE DIVIDER CURRENT (%)

As stated above, good output linearity can be obtained simply
by increasing the voltage divider current. However, this is ac-
companied 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.

(2)Using 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 line-
arity up to an output current equal to 60 % to 70 % of the vol-
tage 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 be-
comes 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 di-
odes.

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 vol-
tage 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 line-
arity as well as low current consumption.

Figure 26: Cockcroft-Walton Circuit
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(®Using multiple high voltage power supplies

As shown in Figure 27, this technique uses multiple power sup-
plies 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 en-
ergy physics experiments.

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 vol-
tage divider circuit to the last few stages of the photomultiplier
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 con-
necting 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 de-
coupling capacitor between the last dynode and the anode
should be at least 100 times the output charge as follows:

C>100°QV

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

Since this method directly supplies the pulse current with elec-
trical 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 equa-
tion must be increased according to the duty factor, so that the
voltage divider current is kept at least 50 times larger than the
average anode current just as with the DC output mode.

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

Figure 28: Equally Divided Voltage Divider Circuit and
Decoupling Capacitors
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(@Using tapered voltage divider circuit with decoupling
capacitors

Use of the above voltage divider circuit having decoupling ca-
pacitors is effective in improving pulse linearity. However, when
the pulse current increases further, the electron density also in-
creases, particularly in last stages. This may cause a space
charge effect which prevents interelectrode current from flow-
ing adequately and leading to output saturation. A commonly
used technique for extracting a higher pulse current is the ta-
pered voltage divider circuit in which the voltage distribution ra-
tios 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 in-
crease 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 be-
tween the last dynode and the anode may drop, causing a deg-
radation 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 po-
tential, 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 envel-
ope 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 cath-
ode potential. Then PMT is wrapped with an insulating black
cover, as shown in Figure 30. This method is called HA coating.

Figure 30: HA Coating
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13. SCINTILLATION COUNTING
13.1 General

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

In radiation particle measurement, there are two parameters
that should be measured. One is the energy of individual par-
ticle and the other is the amount of particles. When radiation
particles enter the scintillator, they produce light flashes in re-
sponse 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 ob-
tained from the PMT contain information on both the energy
and number of pulses, as shown in Figure 31.

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

13.2 Energy Resolution

For the energy spectrum measurement, it is very important to
have a distinct peak at each energy level. This characteristic is
evaluated as the pulse height resolution or the energy resolution
and is most significant in the radiation particle identification.
Figure 33 shows the definition of the energy resolution using
Nal(Tl) scintillator and '37Cs y-ray source. It is customarily sta-
ted 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 dy-
node)

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

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

Rr(E)? is described as follows:

REP = 2.35° .0
Nnee -1

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

To obtain a good energy resolution, it is important to use a
good scintillator having a high efficiency and a good intrinsic
energy resolution. It is also important to reduce a light loss be-
tween 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 emis-
sion. Figure 34 shows PMT typical spectral response vs. emis-
sion spectra of scintillators. For Nal(Tl), which is the most pop-
ular scintillator, bialkali photocathode PMTs are widely used.

Figure 34: Typical Spectral Response and Emission
Spectra of Scintillators

13.4 Features of Scintillators

Figure 35 shows typical temperature responses of various scin-
tillators. These characteristics should be considered in the ac-
tual 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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Table 1: Summary of Scintillator Characteristics
Nal(Tl) BGO CsI(TI) Pure Csl BaF2 GSO: Ce Plastic  LaBr3:Ce LSO:Ce YAP:Ce
Density (g/cm?) 3.67 7.13 4.51 4.51 4.88 6.71 1.03 5.29 7.35 5.55
Lrad (cm) 2.59 1.12 1.85 1.85 2.10 1.38 40 2.1 0.88 2.70
Refractive Index 1.85 2.15 1.80 1.80 1.58 1.85 1.58 1.9 1.82 1.97
Hygroscopic Yes No Slightly Slightly Slightly No No Yes No No
Luminescence (nm) 410 480 530 310 220/325 430 400 380 420 380
Decay time (ns) 230 300 1000 10 0.9/630 30 2.0 16 40 30
Relative Light Output 100 15 45 to 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 pho-
todetectors like PMTs. However, it is difficult to miniaturize con-
ventional PMTs with glass envelopes and sophisticated elec-
trode structures.

Accordingly, PMTs have been mainly used in high-precision
photometric systems, while semiconductor sensors have been
used in general purpose, compact and portable equip-
ments/applications. To meet the increasing needs for small
photodetectors with high sensitivity, Hamamatsu has devel-
oped subminiature PMTs (R7400 series) using a metal pack-
age in place of the traditional glass envelope. These tubes
have a size as small as semiconductor sensors, without sacri-
ficing high sensitivity, and have the high speed response of-
fered by conventional PMTs. The remarkable features of
R7400 series are: smallest size, fast time response, ability of
low light level detection and good immunity to magnetic fields.
R7400 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 de-
velopment 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 tra-
jectory 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 / R8900 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
20 mm in height. The prime features are similar to those of
R7400 series, but its effective area is 18 mm x 18 mm instead
of 8 mm diameter of R7400. The dimensional outline of
R7600U 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 R7600U
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As the metal channel dynode is a sort of an array of small line-
ar focused dynodes, secondary electrons hardly go to the adja-
cent dynode channel in a process of multiplication. It is possi-
ble to make multi-anode PMTs utilizing this feature. R7600 ser-
ies is offering 6 various types of anode shapes as well as sin-
gle channel type. These anode shapes are categorized into 3
groups. The first group is multianode in matrix. 4 (2 x 2), 16
(4 x 4) and 64 (8 x 8) matrix channels types are available. (see
Figure 38-A) Those are suitable for scintillating fiber readout as
well as RICH (Ring Image CHerenkov counter). The second
group is linear anode. 16 (1 x 16) and 32 (1 x 32) linear chan-
nels types are available. (see Figure 38-B) Those are suitable
for coupling with slit shape scintillators and ribbon-shaped scin-
tillating fiber bundle. The third one is crossed-plate anode. 6X +
6Y type is available. (see Figure 38-C) It is possible to get posi-
tion information by using a center-of-gravity method, this PMT
is suitable for compact PET and radiation imaging.

R8900 series are wider effective area and longer length com-
pare with those of R7600 series. Those are also offering matrix
channel type as well as single channel type (see Figure 38-D).
Flat panel PMT assemblies use a 52 mm square photomultipli-
er tube having an effective area ratio of 89 % and a 64-channel
or 256-channel multianode. These flat panel PMTs offer a wide
photosensitive area and come in thin, compact shape. 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 H7546B
(R7600-00-M16) (R7600-00-M64)

(B) Liner Channel Type

=

R5900U-00-L16 H7260K
(R7259K)

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

(C) Cross-plate Anode Type

Bl

R8900U-00-C12

(D) R8900 Series

H

R8900U R8900U-00-M4 R8900-00-M16

* R8900 series have wider effective area and longer length compared
with those of R7600 series.

(E) Flat Panel Type

H8500C H9500
(R10551-00-M64) (R8400-00-M256)
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List Guide for Photomultiplier Tubes

o 0 (3] O | Cathode Sensitivity Anode Sensitivity
RSpectr:al Socket Dynode (5] (6] (7] (8] (9] ® Dark
Tube | Type Raes;;o S:: Outline & Structure - Blue | .. | Anodeto e - - ?ent
Diameter|  No. nge (M) | "N, Socket / No. of u}n;lr;)us ISn%r:eSx at Peak C;Jggﬁle T;/i[l)n u_?;r;)ous urr
Curve Code Assembly Stages (CS 5-58) Typ. Voltage Typ. | Max.
(WAIm)| Typ. | (%) (V) (AMm) | (nA) | (nA)

@ 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.)

® Outline No.

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
pi DY :Dynode
U G(F) : Grid (Focusing Electrode)

ACC : Accelerating Electrode
K : Photocathode
P : Anode

Key  Fging SH :Shied

Lead : Internal Connection (Do not use)

TPMOCO0068EB

© 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.

O Dynode

<Dynode Structure>
Each mark means dynode structure as follows:

LINE : linear focused

BOX : box and grid

B +L : box and linear focused
CC :circular cage

VB :venetian blind

FM :fine mesh

CM : coarse mesh

MC : metal channel
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<No. of Stages>
The number of dynodes used.
(Refer to section 3 on page 4 for further details.)

© 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.)

® QE (Quantum Efficiency)

The ratio of the number of photoelectrons emitted from the pho-
tocathode 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.)

© Anode to Cathode Voltage

The voltage indicates a standard applied voltage used to meas-
ure characteristics. The number in circles corresponds to that of
the voltage distribution ratio on page 46 and 47.

© Gain (Current Amplification)

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

@® 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.)



(at 25 °C)

Maximum Rating@| Time Response ® @ | Stability ®

Pulse Linearity @®

Anode
to

Average| Rise |Transit| T.T.S. Typical

Anode | Time | Time | Typ.

Pulse Long | Short | £2 %

+5 % Note Type
Cathode c T T FWHM Height Term | Term |Deviation|Deviation No.
Voltage urrent/ - 1yp- yp- |l ) Resolution

(V) | (mA) | (ns) | (ns) | (ns) (%) (%) | (%) | (mA) | (mA)

® 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.)

@® Maximum Rating

<Anode to Cathode Voltage>

The maximum anode to cathode voltages are limited by the in-
ternal 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.

® 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 out-
put 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.

<C.R.T. (Coincident Resolving Time)>

This is defined as the FWHM of a coincident timing spectrum of
a pair PMT's. The scintillator used are BGO, BaF: or CsF crys-
tals.

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

® Pulse Height Resolution (P.H.R.)

The P.H.R. is measured with the combination of an Nal(Tl) scin-
tillator 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
= |P-Pil
i =1 100
Dg = - - a—

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 oper-
ated at about 10000 s-'. The photo-peak count rate is then de-
creased 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 15 % deviation points from linear proportionality).
(Refer to section 7 on page 5 and 6 for further details.)
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Photomultiplier Tubes

o o (3) O | Cathode Sensitivity Anode Sensitivity
Rse‘:);(:)(c::rl;zle . Socket Dynode (5] (6] o (8] (9] ® Dark
DTube JEES Range (nm) SUIE & Structure Luminous sBpl?]z Ol é';?ﬁg;g Gain Luminous Current
iameter No. No. Socket / No. of Typ. | Index at Peak Supply Typ. Typ.
Curve Code LRI SIEEED (CS 5-58) Typ. Voltage Typ. | Max.
(uA/Im)| Typ. | (%) (V) (A/m) | (nA) (nA)
10 mm (3/8 inch) to 38 mm (1-1/2 inch) Dia. Types
10 mm|R1635 | 300to 650/A-D| @ |E678-11N“Hl |LINE/8 | 100 | 100 | 25 | 1250 5 | 1.0x10° | 100 1 50
(3/8") |Ro496  |160t0 650/C-D| @ |E678-11N“HE |LINE/8 | 100 | 10.0 | 25 | 1250 (7 | 1.0x10° | 100 2 50
R647-01 |300t0 650/A-D| © |E678-13F*H |LINE/10| 110 | 10.0 | 25 | 1000 (7 | 1.4x10° | 150 1 2
1(? /rznr)” R4124  |300t0 650/A-D| @ |E678-13F*El |LINE/10| 100 | 10.0 | 25 | 1000 2 | 1.0x10° | 100 1 15
R4177-06|300 to 650/A-E | © |E678-13E" LINE/10| 30 | 45 | 12 | 1500 @7 | 5.0x10° 15 05 10
R1166  |300to 650/A-D| @ |E678-12L° Bl |LINE/10| 110 | 105 | 26 | 1000 @ | 1.0x10° | 110 1 5
R1450 |300to 650/A-D| @ |E678-12L* BN |LINE/10| 115 | 11.0 | 27 | 1500 2% | 1.7x10° | 200 3 50
19 mm| R3478 | 300 to 650/A-D| @ |E678-12L* @ |LINE/8 | 115 | 11.0 | 27 | 1700 @ | 1.7x10° | 200 10 | 300
(3/4) | R3991A-04/ 300 to 650/A-E| @ |E678-12R*  |LINE/10| 30 | 45 | 12 | 1500 2 | 3.3x10° 10 0.1 10
R4125 |300t0 650/A-D| @ |E678-12L* @ |LINE/10| 115 | 11.0 | 27 | 1500 2 | 87x105 | 100 10 50
R5611A-01/300 to 650/A-D| @ |E678-12A" LINE/10| 90 | 105 | 26 | 1000 28 | 5.5x 105 50 3 20
R1288A-06| 300 to 650/A-E| @ |E678-14T* LINE/10| 30 | 45 | 12 | 1500 28 | 3.3x 105 10 0.1 10
R1924A |300t0 650/A-D| @ |E678-14C*Hl |LINE/10| 90 | 105 | 26 | 1000 2 | 2.0x10° | 180 3 20
R4998  |300 to 650/A-D| @ |E678-12A* LINE/10| 70 | 90 | 22 | 2250 @ | 57x10° | 400 | 100 | 800
2E(>1T)m R5505-70|300 to 650/A-D| @ |E678-17A*El |FM/15 | 80 | 95 | 23 | 2000 6) | 5.0x10° 40 5 30
-
R7899-01|300 to 650/A-D| ® |E678-12A*  |LINE/10| 95 | 11.0 | 27 Egg ii f:g:}ge 128 2 ;g
R8619  |300t0 650/A-D| ® |E678-12A" LINE/10| 95 | 11.0 | 27 | 1000 2 | 26x10° | 250 2 15
R9800  |300to 650/A-D| ® |E678-12A" LINE/8 | 95 | 11.0 | 27 | 1300 @) | 1.x10° | 100 5 50
R3998-02|300 o 650/A-D| @ |E678-14C*  |B+L/9 | 90 | 105 | 26 | 1000 @5 | 1.3x10° | 120 2 10
og 16427 30010 650/A-D| ® |E678-14C" IBIE| g /10| 95 | 110 | 27 1288 zi g:g:}gz ‘gg 140 28000
(1-1/8")| R7111 300 to 650/A-D| @ |E678-14C*[ll |LINE/10| 90 | 105 | 26 1000 29 2.0x 108 180 3 20
R7525 30010 650/A-D| @ |E678-14C°  |LINE/8 | 95 | 110 | p7 | 1000 Z g:g:}gz = H-
G 6
RSS0  |30010650/A-D| @ |E678-124°M |LINE/10| 95 | 11.0 | 27 | 1250 ° e | S| ®
R980  |300to 650/A-D| ® |E678-12A°H |CC/10 | 100 | 115 | 28 | 1000 23 | 1.0x10° | 100 3 5
38 mm| R3886  |300t0 650/A-D| @ |E678-12A°H |CC/10 | 90 | 10.5 | 26 | 1000 23 | 5.0x10° 45 3 5
(1-1/2|R5330  |1851t0 650/B-D| @ |E678-12A* LINE/6 | 95 | 11.0 | 27 | 1250 (0 | 1.0x10¢ | 0.95 2 15
R7761-70|300 to 650/A-D| @ — FM/19 | 80 | 95 | 23 | 2000 & | 1.0x107 | 800 15 | 100
R9420 300 to 650/A-D| @ |E678-12A* LINE/8 | 95 | 11.0 | 27 | 1300 1) | 5.0x 105 47 10 | 100

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.
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(at 25 °C)

Maximum Rating @| Time Response ® @ | Stability ® |Pulse Linearity ®
Ant(c))de AR Bise Trgnsit fRE ngllgs | Long | Short | £2% | £5 % Assembly Type
Cathode é:r?:r?t 'I%r;;e 'I%r/r;)e (F.l\;\)Iall.\/I) Height | Term | Term |Deviation|Deviation Note Type No.
Voltage : : Resolution
(V) | (mA) | (ns) | (ns) | (ns) (%) (%) | (%) | (mA) | (mA)
1500 | 0.03 0.8 0.5 [23/BGO *1| 1.0 2.0 3 7 UV type (R3878) H3164-10 R1635
1500 | 0.03 0.7 0.5 [23/BGO *1| 1.0 2.0 3 7 H3695-10 R2496
1250 | 0.1 | 2.1 22 | 20 7.8 1.0 | 20 3 7 | SILICA (R760) and UV (R960) types | H3165-10 R647-01
1250 | 0.03 | 1.1 12 | 05 8.1 1.0 | 20 2 5 | UV type (R4141) R4124
1800 | 0.02 | 2.0 | 20 — 12.0 20 | 20 8 13 | Flying Lead type (R4177-04) R4177-06
1250 | 0.1 | 25 | 27 | 28 7.8 1.0 | 20 4 7 | SILICA (R762) and UV (R750) types | H6520 R1166
1800 | 0.1 1.8 19 0.76 7.8 1.0 2.0 4 8 H6524 R1450
1800 0.1 1.3 14 0.36 7.8 1.0 2.0 4 8 SILICA (R2076) and UV (R3479) types | H6612 R3478
1800 | 0.02 1.0 10 — 11.0 2.0 2.0 20 40 R3991A-04
1800 0.1 25 16 0.85 7.8 1.0 2.0 100 170 R4125
1250 | 0.1 1.3 12 0.8 8.0 1.0 2.0 10 10 | Glass Base type (R5611A) H8135 R5611A-01
1800 | 0.02 1.3 13 — 9.0 1.0 2.0 20 40 R1288A-06
1250 | 0.1 1.5 17 0.9 7.8 1.0 2.0 30 50 | Flying Lead type (R1924A-01) R1924A
2500 | 0.1 0.7 10 0.16 8.0 1.0 2.0 40 70 | SILICA type (R5320) H6533 R4998
2300 | 0.01 1.5 5.6 0.35 9.5 2.0 2.0 180 250 | For +HV operation H6152-70 R5505-70
800 | 04 | 16 | 16 | 07 | 78 | 10 | 20 | 100 | 150 | CleSe Baseiype (7750 Haods |R7ese-o1
1500 | 0.1 2.5 28 1.2 10/LSO 1.0 2.0 5 8 R8619
1500 | 0.1 1.0 11 0.27 7.8 1.0 2.0 30 50 H10580 R9800
1500 | 0.1 3.4 23 3 7.5 1.0 1.0 8 10 R3998-02
2000 | 02 | 16 | 17 | 05 | 78 | i0 | 20 | 100 | 150 |UYPe(F700) Wrats  |Reazt
1250 0.1 1.6 18 0.9 7.8 1.0 2.0 30 50 R7111
1750 | 0.2 1.3 14 — 7.8 1.0 2.0 10 30 R7525
1750 | 0.2 1.3 15 — 7.8 1.0 2.0 100 150
HREHEEARERE
1250 | 0.1 2.8 40 4.8 7.6 1.0 1.0 1 3 R980
1250 | 0.1 2.5 32 2.2 7.6 1.0 2.0 1 3 R3886
1600 | 0.1 2.5 25 — 7.7 1.0 2.0 80 120 R5330
2300 | 0.01 2.1 7.5 0.35 9.5 2.0 2.0 350 500 | For +HV operation R7761-70
1500 | 0.1 1.6 17 0.55 7.8 1.0 2.0 30 50 R9420

Note 1: This data is measured with 2Na source and BGO scintillator.
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o o (3) O | Cathode Sensitivity Anode Sensitivity
RSpectr:al Socket Dynode (5] (6] (7] (8] (9] ® Dark
Tube | Type Raesr;o s:: Outline & Structure - Blue | .. | Anodeto cal s N
Diameter|  No. nge (nm) N Socket / No. of ”;")'f;’“s ISn%f;SX at Peak ngggﬂf T;j;)” ”?;';f“s
Curve Code Assembly Stages (cs558| VP | Voltage Typ. | Max.
(WAIm)| Typ. | (%) (V) (A/lm) | (nA) (nA)
51 mm (2 inch) to 508 mm (20 inch) Dia. Types
1500 50 11x10° 100 6 40
- - - Wl 20 . =
R329-02 30010 650/A-D| @ |E678-21C'H |LINE/12| 90 | 10.5 | 26 | o0 & T 70 10 100
R331-05 |300 to 650/A-D| @ |E678-21C*HE] |LINE/12| 90 | 105 | 26 | 1500 50 1.3x 108 120 [1000s°1*2[2000 512
R1306  |300 to 650/A-D| @ |E678-14W [HIE| BOX/8 | 110 | 30 30 | 1000 3 2.7 x 105 30 2 20
R 2500 @ 20x107 | 1800 50 400
R1828-01|300t0 650/A-D| @ |E678-20A°[E |LINE/12| 90 | 105 | 26 | 220 & TSR 900 o 500
1250 23 1.7 %108 10 5 50
R1840  |300 to 650/A-D| @ |E678-14W CM/10 | 60 | 80 | 20 | 22 L 8 . 2
R2083  |300 to 650/A-D| @ |E678-19J* LINE/8 | 80 | 100 | 25 | 3000 @ 2.5 % 106 200 100 | 800
51 mm 1250 3 1.0 108 90 5 20
- A-D E678-14W [ | LINE /1 10. 2 -

o R2154-02 | 300 to 650/ @ |E678 15} /10| 90 0.5 6 InteonE FIIPRE i 3 15
R4607-06 | 300 to 650/A-E| € |E678-15C* CC/10 | 30 | 45 | 12 | 1500 @ 3.3x108 10 3 50
R5924-70|300 to 650/A-D | €@ — FM/19 | 70 | 9.0 | 22 | 2000 & 1.0 x 107 700 30 200
R6231  |300to 650/A-D| €@ |E678-14WE | B+L/8 | 110 | 12.0 | 30 | 1000 (& 2.7 x 105 30 2 20
R7723  |300to 650/A-D| € |E678-21C* LINE/8 | 90 | 105 | 26 | 1750 @ 1.0 x 108 90 3 20
R7724  |300 to 650/A-D| €@ |E678-21C* LINE/10| 90 | 105 | 26 | 1750 @ 3.3x 108 300 6 40
R7725  |300 to 650/A-D| € |E678-21C* LINE/12| 90 | 105 | 26 | 1750 Gi 6.7 x 108 600 9 60
R9779 300 to 650/A-D| €@ |E678-20A* LINE /8 95 11.0 27 1500 (4) 5.0 x 105 475 15 100

60 mm|R6232  |300 to 650/A-D| €@ |E678-14W [E |B+L/8 | 110 | 12.0 | 30 | 1000 ® 2.7 x 105 30 2 20
R1307  |300 to 650/A-D| € |E678-14W [HIE| BOX/8 | 110 | 12.0 | 30 | 1000 3 2.7 x 105 30 2 20
1250 @ 5.0 x 105 30 5 50
R2238  |300 to 650/A-D| €@ |E678-14W CM/12 | 60 | 80 | 20 | S0 AL o3 . 2
76 mm R 2500 @ 5.0 x 108 400 50 500
@) R4143  |300 to 650/A-D| € |E678-20A LINE/12| 80 | 95 | 23 | J200 ° T 45 10 5
1500 50 5.0 x 108 450 10 60
- - Wl 20 .

R6091  |30010 650/A-D| @ |E678-21C'H |LINE/12| 90 | 105 | 26 | 000 & VTR 900 3 120
R6233  |300to 650/A-D| @ |E678-14W E |B+L/8 | 110 | 120 | 30 | 1000 & 2.7 x 105 30 2 20
R877 300 to 650/A-D| @ |E678-14W BOX/10| 95 | 11.0 | 27 | 1250 8 4.2 %105 40 10 50
2000 56 14%x107 | 1000 50 300

- -20A* B 7 . 22
R1250  |300 to 650/A-D| @ |E678-20A" 8 |LINE/14| 70 | 9.0 TR sox10” | 2800 | 300 | 1800
12(75,’,7)"“ R1512  |300to 650/A-D| @ |E678-14W VB/10 | 95 | 11.0 | 27 | 1500 @8 1.1%x105 | 100 20 | 100
R1584 |1851t0650/B-D| ® |E678-20A*E |LINE/14| 70 | 90 | 22 | 2000 s 1.4%107 | 1000 50 300
. 1500 35 3.0 x 108 240 30 300
R6594  |300 to 650/A-D| @ |E678-20A B+L/10 | 80 | 100 | 25 | jlo0 IR T60 20 200
204 mm| R5912  [300to 650/A-D| @® |E678-20A*EE |B+L/10 | 80 | 10.0 | 25 | 1500 & 1.0 x 107 700 50 700
(8") | R5912-02|300 to 650/A-D| @ |E678-20A" B+L/14 | 80 | 10.0 | 25 | 1700 @0 1.0x10° | 70000 | 1000 | 5000
254 mm| R7081 300 to 650/A-D| @ |E678-20A*EE |B+L/10 | 80 | 10.0 | 25 | 1500 & 1.0 x 107 800 50 700
(10") | R7081-20|300 to 650/A-D| @ |E678-20A* B+L/14 | 80 | 10.0 | 25 | 1700 &0 1.0x10° | 80000 | 1000 | 5000
32mm R8055 300 to 650/A-D| @ |E678-20A" B+L/10 | 60 | 80 | 20 | 2000 &9 50x107 | 3000 | 200 | 1000
508 mm| R3600-02| 300 to 650/A-D| @ |E678-20A* VB/ 11 60 | 80 | 20 | 2000 ® 1.0 x 107 600 200 | 1000
(20") |R7250  |300t0 650/A-D| @ |E678-20A* B+L/10 | 60 | 80 | 20 | 2000 59 1.0 x 107 600 200 | 1000

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.
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(at 25 °C)

Maximum Rating @| Time Response ® @ | Stability ® |Pulse Linearity ®
Ant(c))de AR ste Trgnsit fRE Tgl?llg: | Long | Short | £2% | £5 % Assembly Type
Cathode é:r?:r?t 'I_;_l%e 'I%r/r;)e (F.l\;\)Iall.\/I) Height | Term | Term |Deviation|Deviation Note Type No.
Voltage : : Resolution
(V) | (mA) | (ns) | (ns) | (ns) (%) (%) | (%) | (mA) | (mA)
R e e I B o [T
2500 | 0.2 2.6 48 1.1 — — — 15 30 R331-05
1500 | 01 | 70 | 60 | — |63(85)*3| 05 | 05 1 5 | K-FREE type (R1306-15) R1306
3000 | 0.2 1.3 28 0.55 7.8 1.0 1.0 100 200 | SILICA type (R2059) H1949-50/ R1828-01
3000 | 0.2 1.7 32 0.55 7.8 1.0 1.0 250 500 | UV type (R4004) H1949-51
1500 | 0.1 5.0 15 0.7 8.5 0.5 1.0 80 200 R1840
1500 | 0.1 5.0 17 1.3 8.5 0.5 1.0 | 200 | 400
3500 | 02 | 07 | 16 | 0.37 7.8 1.0 | 2.0 | 100 | 150 | SILICA type (R3377) H2431-50 R2083
1750 | 01 | 34 | 23 | 36 | 76 | 10| 10 | 150 | a0 | Glass Basetype (R5149) R2154-02
1800 | 0.02 2.5 29 — 10.0 2.0 2.0 1 5 R4607-06
2300 | 0.1 2.5 9.5 0.44 9.5 2.0 2.0 500 700 | For +HV operation H6614-70 R5924-70
1500 | 01 | 85 | 48 | 11.7 |6.3(85)*3| 05 | 0.5 5 10 | Flying Lead type (R6231-01) R6231
2000 0.2 1.7 23 1.1 7.6 1.0 1.0 80 100 R7723
2000 0.2 21 29 1.2 7.6 1.0 1.0 60 90 R7724
2000 | 0.2 2.5 35 1.3 7.6 1.0 1.0 40 80 R7725
1750 0.1 1.8 20 0.25 7.6 1.0 1.0 50 80 H10570 R9779
1500 | 01 | 95 | 52 | 122 |6.3(85)*3| 05 | 0.5 5 10 | Flying Lead type (R6232-01) R6232
1500 | 0.1 8.0 64 — 16.3(8.5)"3| 0.5 0.5 1 5 K-FREE type (R1307-07) R1307
1500 | o1 | 55 | 21 | — | 85 | 05 | 10| 500 | e0 Rezag01  |R2zae
2000 02 | 18 | s | 06 | 78 | 10 | 1o | iso | zso | UYupe(Héces Heszs  |Ratss
2200 02 | 27 | 40 | 15| 78 | 10 | 10 | 0 | 110 Hesse |Reoet
1500 | 0.1 9.5 52 12.2 16.3(8.5)"3| 0.5 0.5 5 10 | Flying Lead type (R6233-01) R6233
1500 | 0.1 20.0 90 — 8.0 0.5 0.5 10 20 | K-FREE type (R877-01) R877
2000 02 | 25 | 53 | 12| 83 | 10| 10 | 160 | 250 Hesz7  |R12s0
2000 | 0.1 15.0 82 — 8.0 0.5 1.0 5 20 R1512
3000 | 0.2 2.5 54 1.2 — — — 100 150 H6528 R1584
2000 01 | 35 | 48 | 18| — | — | — | o0 1w Resos
2000 | 0.1 3.8 55 2.4 — — — 20 40 R5912
2000 | 0.1 4.0 68 2.8 — — — 40 70 R5912-02
2000 | 0.1 4.3 63 2.9 — — — 20 40 R7081
2000 | 0.1 4.5 78 3.3 — — — 40 70 R7081-20
2500 | 0.1 5.3 88 2.8 — — — 60 80 R8055
2500 | 0.1 10 95 5.5 — — — 20 40 R3600-06 R3600-02
2500 | 0.1 7.0 110 3.5 — — — 60 80 R7250

Note 3: This data in parenthese is measured with 5’Co.
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o o (3) O | Cathode Sensitivity Anode Sensitivity
Rse‘:);?)(c::rl;ile . Socket Dynode (5] (6] (7] (8] (9] ® Dark
DTube JEES Range (nm) SUIE & Structure Luminous SBPEES Ol ég?ﬁg;g Gain Luminous Current
iameter]  No. No. Agsgrﬁ)tly /S 't\laogie(;f Typ- [[index atTPeak Supply Typ. Typ.
Curve Code (cs558) 'YP- | Voltage Typ. | Max.
(uA/Im)| Typ. | (%) (V) (AMm) | (nA) | (nA)
Metal Package Photomultiplier and Assemblies
16 mm| R7400U | 300 to 650/A-D| @ |E678-12V MC/8 70 | 80 | 21 | 800 @ | 7.0x105 50 0.2 2
I;%f R7400U-06| 160 to 650/C-D| @ |E678-12V MC/8 70 | 80 | 21 | 800 @ 7.0 x 10° 50 0.2 2
R7600U | 300 to 650/A-D| @ |E678-32B MC/10 | 80 | 95 | 24 | 800 @ | 20x10° | 160 2 20
oo 130010 650/A-D| @ |E678-32B MC/10 | 80 | 95 | 24 | 800 2 | 1.8x10° | 140 | 0.5/ch | 5/ch
30 mm| "9P00 13000 650/A-D| @ |E678-32B MC/10 | 70 | 85 | 21 | 800 7 | 40x10¢ | 280 | 02 2
S?;;ere R8900U | 300 to 650/A-D| & |E678-32B MC/10 | 80 | 95 | 24 | 800 (6 1.0 x 108 80 2 20
RB900U-00-114| 300 to 650/A-D | @ |E678-32B MC/10 | 80 | 95 | 24 | 800 (6 1.0 x 106 80 | 1/ch | 5/ch
RA900-00-1116| 300 to 650/A-D | @ — MC/12 | 80 | 95 | 24 | 800 @ 1.0 x 106 80 | 0.8/ch | 4/ch
H8711 | 300 to 650/A-D |P56® — MC/12 | 80 | 95 | 24 | 800 @ | 35x10° | 280 | 0.8/ch | 4/ch
H7546B | 300 to 650/A-D |P56® — MC/12 | 80 | 95 | 24 | 800 @ | 063x10° | 50 | 0.2/ch | 2/ch
Assomd 18804 | 300 to 650/A-D |P56@ — MC/12 | 80 | 95 | 24 | 800 @ | 063x105 | 50 | 0.2/ch | 2/ch
blies | 17260k {300 to 650/A-D P56 — MC/10 | 70 | 85 | 21 | 800 7 | 2.0x10° | 140 | 0.2 2
H8500C | 300 to 650/A-D |P57@ — MC/12 | 60 | 95 | 24 | 1000 5 1.5x 108 90 | 0.1/ch | 10/ch
H9500 | 300 to 650/A-D |P576 — MC/12 | 60 | 95 | 24 | 1000 & 1.5x 108 90 |0.05/ch| 5/ch
Fine Mesh Photomultipliers
2’?1’1‘)"‘ R5505-70| 300 to 650/A-D| @ |E678-17A*E |FM/15 | 80 | 95 | 23 | 2000 61 | 5.0x105 40 5 30
3(5132‘3” R7761-70|300 to 650/A-D | @ — FM/19 | 80 | 95 | 23 | 2000 & 1.0x107 | 800 15 | 100
51(2r1‘)m R5924-70|300 to 650/A-D | € — FM/19 | 70 | 9.0 | 22 | 2000 & 1.0 x 107 700 30 200
Square, Rectangular Shape Photomultipliers
1(%/’;.')“ R2248  |300to 650/A-D| @ |E678-11NHl |LINE/8 | 95 | 95 | 23 | 1250 5 | 1.4x10° | 100 1 50
13/’;{)“ R2102 300 to 650/A-D| @ |E678-13F" LINE/10| 100 | 95 | 23 | 1000 @7 1.0x10° | 100 1 15
60 mm|R6236  |300to 650/A-D| @ |E678-14W B+L/8 | 110 | 120 | 30 | 1000 & | 2.7x105 30 2 20
7?31‘)’“ R6237 300 to 650/A-D| @ |E678-14W B+L/8 | 110 | 120 | 30 | 1000 & | 2.7x105 30 2 20
25}1’1;'“ R1548-07|300 to 650/A-D| @ |E678-17AHl |LINE/10| 80 | 95 | 23 | 1250 @ 25%x108 | 200 20 | 250
f’ﬁ{}‘;.’; R8997  |300 to 650/A-D| @ |E678-20A* L+VB/10| 80 | 95 | 23 | 1250 G 12x105 | 100 10 | 200
Hexagonal Shape Photomultipliers
60 mm|R1538  |300to 650/A-D| @ |E678-14W BOX/8 | 110 | 120 | 30 | 1000 3 | 2.7x105 30 2 20
60 mm|R6234 300 to 650/A-D| @ |E678-14W B+L/8 | 110 | 120 | 30 | 1000 & | 2.7x10 30 2 20
7?3’??)”‘ R6235 | 300to 650/A-D| @ |E678-14W E |B+L/8 | 110 | 120 | 30 | 1000 ® | 2.7x105 30 2 20
21 Shape Photomultipliers
25(’1’1‘)"‘ R7373A-01/300 to 650/A-D| @ |E678-12A" LINE/10| 90 | 105 | 26 | 1000 2 1.1x108 | 100 3 20
(2181%”“) R8143  |300 to 650/A-D| @ |E678-14C* BOX/11| 90 | 105 | 26 | 1000 @& | 22x106 | 200 2 10

Note: Please refer to page 18 and 19 for each item in the above list.
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(at 25 °C)

Maximum Rating @| Time Response ® @ | Stability ® |Pulse Linearity ®

Antc:)de AA/erage ste Trgnsit T.T.S. Tg&'g:' Long | Short | 2% | 5% Type

Cathode C:r?:r?t 'I_;_l%e 'I%r/r;)e (F.l\;\)Iall.\/I) Heigh_t Term | Term |Deviation|Deviation Note No.

Voltage Resolution

(V) | (mA) | (ns) | (ns) | (ns) (%) (%) | (%) | (mA) | (mA)

1000 | 0.1 0.78 | 54 | 0.28 — 1.0 2.0 15 30 | UV type (R7400U-03) is available R7400U
1000 | 0.1 0.78 5.4 0.28 — 1.0 2.0 15 30 R7400U-06
900 0.1 1.4 9.6 | 0.35 — 1.0 2.0 30 60 | UV type (R7600U-03) is available R7600U
900 | 01 | 12 | 95 | 036 — — | — | 10| 30 |= oy
900 | 01 | 060 | 74 | 018 | — — | — o8| 12 4 NRT
900 0.1 1.8 | 124 | 0.8 — — — 30 60 R8900U
900 0.1 1.4 | 114 | 095 — — — 5 10 |*4 R8900U-00-M4
1000 | 0.1 1.3 13 0.75 — — — 1.5 35 | "4 R8900-00-M16
1000 | 0.017 | 0.83 12 0.33 — — — 0.5 1 *4, Assembly with divider network H8711
1000 | 0.023 | 1.0 12 0.38 — — — 0.3 0.6 | "4, Assembly with divider network H7546B
1000 | 0.023 | 1.0 12 0.38 — — — 0.3 0.6 | “4, Assembly with divider network H8804
900 0.1 0.60 | 6.8 | 0.18 — — — 0.6 0.8 | *4, Assembly with divider network H7260K
1100 0.1 0.8 6.0 0.4 — — — 1 2 *4, Assembly with divider network H8500C
1100 | 0.1 0.8 6.0 0.4 — — — 0.2 1 *4, Assembly with divider network H9500
2300 | 0.01 1.5 56 | 0.35 9.5 2.0 2.0 180 | 250 | For +HV operation R5505-70
2300 | 0.01 21 75 | 0.35 9.5 2.0 2.0 | 350 | 500 | For +HV operation R7761-70
2300 | 0.1 2.5 9.5 0.44 9.5 2.0 2.0 500 700 | For +HV operation R5924-70
1500 | 0.03 | 0.9 9.0 0.6 |23/BGO*1| 1.0 2.0 3 7 R2248
1250 | 0.1 2.1 22 2.2 8.1 1.0 2.0 3 7 R2102
1500 | 0.1 9.5 52 122 16.3(8.5)3| 0.5 0.5 5 10 | Flying Lead type (R6236-01) is available R6236
1500 | 0.1 9.5 52 12.2 |6.3(8.5)"3| 0.5 0.5 5 10 | Flying Lead type (R6237-01) is available R6237
1750 | 0.1 1.8 20 1.0 |20/BGO*1| 1.0 2.0 10 15 | *4, Dual (2) channel R1548-07
1600 | 0.1 5.0 25 2.8 |16/BGO*1| 2.0 2.0 4 10 | "4, Quadrant (4) channel R8997
1500 | 0.1 8.0 60 — 16.3(85)3| 0.5 0.5 1 5 Flying Lead type (R1538-01) is available R1538
1500 | 0.1 9.5 52 12.2 | 6.3(8.5)'3| 0.5 0.5 5 10 | Flying Lead type (R6234-01) is available R6234
1500 | 0.1 9.5 52 12.2 | 6.3(8.5)'3| 0.5 0.5 5 10 | Flying Lead type (R6235-01) is available R6235
1250 | 0.1 2 19 1.1 7.8 1.0 2.0 15 30 R7373A-01
1250 | 0.1 25 72 — 8 1.0 2.0 0.2 0.5 R8143

Note 1: This data is measured with 22Na source and BGO scintillator.
Note 3: This data in parenthese is measured with 5’Co.
Note 4: Dark current, time response and pulse linearity data is typical value for channel.
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Q| O (3) O Cathode Sensitivity Anode Sensitivity

Rsezef)t:\asle , Socket Dynode (5] (6] o o © Dark Current
DTube fES Rangr:a (nm) Sl & Bty Luminous SBQ:,I-L#; oL é’;?ﬁg;g Gain Ltﬁmni(:iis (After 30 min)

iameter No. No. AS:;:;ebtly /S lt\lac;ecg Type lindsx atTPeak Supply Typ. [Sensitivity
Curve Code (cS558)| 'YP- | Voltage Typ. Typ. | Max.
(WA/Im)| Typ. | (%) (V) (AMm) | (nA) | (nA)

UBA (Ultra Biallali), SBA (Super Bialkali) Photomultipliers

R5900U-100-L16| 300t0 650 /F | @ |E678-32B MC/10| 105 | 135 | 35 |800 (7 |3.0x105| 320 | 0.2/ch | 2/ch
R5900U-200-L16 | 300 t0 650/ G | @ |E678-32B MC/10| 135 | 1565 | 43 [800 (7 |3.0x106| 400 | 0.2/ch | 2/ch
R7600U-100 300t0 650/ F | @ |E678-32B MC/10| 105 | 135 | 35 [800 22 |1.0x10¢| 105 2 20
Metal | R7600U-200 30010650 /G | @ |E678-32B MC/10| 135 | 155 | 43 [800 22 |1.0x108| 135 2 20
P?f,\'jl""Tge R7600U-100-M4 | 30010 650 /F | @ |E678-32B MC/10| 105 | 135 | 35 [800 22 |1.3x106| 140 | 0.5/ch | 5/ch
ggurgrrg R7600U-200-M4 | 300t0 650/ G | @ |E678-32B MC/10| 135 | 1565 | 43 [800 22 |1.3x106| 175 | 0.5/ch | 5/ch
YPe | Rg900U-100 30010650 /F | @ |E678-32B MC/10| 105 | 135 | 35 |800 (6 |1.0x10%| 105 2 20
R8900U-100-M4 | 300t0 650 /F | @ |E678-32B MC/10| 105 | 135 | 35 |800 @6 |1.0x10°| 105 | 1/ch | 5/ch
R8900-100-M16 | 300t0 650/ F | @ — MC/12| 105 | 135 | 35 |800 @ |1.0x10°| 105 | 0.8/ch | 8/ch
R8900U-100-C12| 300 to 650 / F |P44@) E678-32B MC/11| 105 | 135 | 35 [800 @7 |5.4x105| 70 2 20
H8711-100 300 to 650 / F |P56%) — MC/12| 105 | 135 | 35 [800 @ |2.0x106| 210 | 0.8/ch | 4/ch
H8711-200 300 to 650 / G |P56% — MC/12| 135 | 155 | 43 [800 @ |2.0x106| 270 | 0.8/ch | 4/ch
Pglcl:?(?glje H7546B-100 300 to 650 / F P56 — MC/12| 105 | 135 | 35 [800 @ |3.0x105| 30 | 0.2/ch | 2/ch
asPs'_\gL- H7546B-200 300 to 650 / G |P56% — MC/12| 135 | 1565 | 43 [800 @ |3.0x10°| 40 | 0.2/ch | 2/ch
blies H7260K-100 300 to 650 / F |P566) — MC/10| 105 | 135 | 35 [800 @7 |2.0x106| 210 | 0.2/ch | 2/ch
H7260K-200 300 to 650 / G |P564) — MC/10| 135 | 155 | 43 |800 (7 |2.0x10°| 270 | 0.2/ch | 2/ch
1(%/"‘3{)“ R3998-100-02 | 300t0650/F | @ |E678-14C M |B+L/9 | 130 | 135 | 35 | 1000 15 |1.0x105| 130 5 25
(9.’1?1’}“2?.’) R9420-100 30010650 /F | @ |E678-12A L/8 | 130 | 135 | 85 |1300 1 |3.7x105| 48 10 | 100
51(2?)m R6231-100 30010650 /F | @ |E678-14W [E |B+L/8 | 130 | 135 | 35 |1000 & |2.3x105| 30 10 30
7?3'1‘)’“ R6233-100 300t0 650 /F | @ |E678-14W IE |B+L/8 | 130 | 135 | 35 | 1000 6 |2.3x105| 30 10 30
12(75.’.‘;m R877-100 300t0 650/ F | @ |E678-14W B/10 | 130 | 135 | 35 |[1250 (8 |3.1x105| 40 20 100

Notes: Please refer to page 18 and 19 for each item in the above list.
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(at 25 °C)
Maximum Rating @| Time Response ® @ | Stability @ |Pulse Linearity @
Antc:)de AA/erage Bise Trgnsit T.T.S. Tgsliggl Long | Short | 2% | 5%
Cathode CLTr?gr?t 'I_;_l;lr;e 'I%r;;e (F-l\;\)IlIEJIII\II) Heigh_t Term | Term |Deviation|Deviation Note I N
Voltage Resolution
V) (A | (09) | (0s) | (ns) | () | (%) | (%) | (mA) | (mA)
900 0.1 0.6 7.4 0.18 — — — | 0.8/ch | 1.2/ch | SBA type R5900U-100-L16
900 0.1 0.6 7.4 0.18 — — — | 0.8/ch | 1.2/ch| UBA type R5900U-200-L16
900 0.1 1.4 9.6 0.35 — — — 30 60 | SBA type R7600U-100
900 0.1 1.4 96 | 0.35 — — — 30 60 | UBA type R7600U-200
900 0.1 1.2 9.5 0.36 — — — 10/ch | 30/ch | SBA type R7600U-100-M4
900 0.1 1.2 9.5 0.36 — — — 10/ch | 30/ch | UBA type R7600U-200-M4
900 0.1 1.8 12.4 0.8 — — — 30 60 | SBA type R8900U-100
900 0.1 1.4 11.4 | 0.95 — — — 5/ch | 10/ch | SBA type R8900U-100-M4
1000 | 0.1 1.3 13 0.75 — — — — 3.5 | SBA type R8900-100-M16
1000 0.1 2.2 11.9 | 0.75 — — e 2 15 SBA type R8900U-100-C12
-1000 | 0.017 | 0.83 12 0.33 — — — |0.5/ch| 1/ch | SBA type H8711-100
-1000 | 0.017 | 0.83 12 0.33 — — — 10.5/ch| 1/ch | UBA type H8711-200
-1000 | 0.023 | 1.0 12 0.38 — — — | 0.3/ch | 0.6/ch | SBA type H7546B-100
-1000 | 0.023 | 1.0 12 0.38 — — — 1 0.3/ch | 0.6/ch | UBA type H7546B-200
-900 0.1 0.6 6.8 0.18 — — — | 0.6/ch | 0.8/ch | SBA type H7260K-100
-900 0.1 0.6 6.8 0.18 — — — | 0.6/ch | 0.8/ch | UBA type H7260K-200
1500 | 0.1 3.4 23 3 7.0 1.0 1.0 8 10 | SBA type R3998-100-02
1500 | 0.1 1.6 17 0.55 7.0 1.0 2.0 30 50 | SBA type R9420-100
1500 | 0.1 8.5 48 1.7 6.1 0.5 0.5 5 10 | SBAtype R6231-100
1500 | 0.1 9.5 52 12.2 6.2 0.5 0.5 5 10 | SBA type R6233-100
1500 | 0.1 20 90 — 7.6 0.5 0.5 10 20 | SBA type R877-100

27



Dimensional Outline and Basing Diagrams
For Photomultiplier Tubes
@ R1635, R2496 @ R4124
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(Unit: mm)
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(Unit: mm)
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@ R1306 @ R1828-01
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(Unit: mm)
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€@ R2238 @ R4143
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(Unit: mm)
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igglE’\éBASE 20 PIN BASE
No. B20-102 JEDEC No. B20-102
$52.5 MAX.
TPMHA0018EC TPMHAO0187ED
@ R6594 @ R5912, R5912-02
9128+2
) $202+5
2110 MIN.
INPUT WINDOW 6190 MIN.
e (® TEMPORARY BASE REMOVED —
™ N
o N
v N
+ \
©, \
&
LS PHOTOCATHODE
PHOTOCATHODE
b
® ) [t}
7% K it (Bottom View)
= & %
0
52 | & (® BOTTOM VIEW = R5912-02
&
SEMIFLEXIBLE
LEADS
%
g =z
20 PIN BASE HIE
JEDEC No. B20-102 22
b 20-PIN BASE (Bottom View)
JEDEC No. B20-102 IC: Internal Connection
$52.5 MAX, | (Do not use)
$52.5 MAX.
TPMHA0373ED TPMHAO500EA
@ R7081, R7081-20 @ R8055
INPUT WINDOW
. $253+5 . $332+5
| 4220 MIN. R7081 INPUT 312 MIN.
NN
N
N
N
AY
\\
PHOTOCATHODE EHOTOCATHODE
DY K (Bottom View)
" IC: Internal Connection
L-?I (Bottom View) @ % (Do not use)
g gz
- R7081-20 “l g
s g
2 p IC DY14
8
3
$202+3
£2.0
EIUIN
[ 1
3 \‘ /
DY1 K N
(Bottom View) 'MWW\
IC: Internal Connection 20-PIN BASE 2.5 A
20-PIN BASE m u JJ p 1} (Do not use) JEDEC No. B20-102_ METAL STEM FLANGE
9213+3
JEDEC No. B20-102
$52.5 MAX,
TPMHAO502EA

TPMHAO501EA
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@® R3600-02

@® R7250

$508 + 10
$508 + 10
$430 MIN.
9460 MIN.
DY10IC pyg ic P 1 pyig
S N T T TS DY9_ {0, Ic
NN D ov7 &F <@, pve
N N DY5 Yig OY6
ETEENEEEE N PHOTOCATHODE Y3 6} ®DY4
ic GA 1 py2
FOCUSs3
DY1 e FOCus2
Focust K
1C:Internal Gonnection IC: Internal Connection
(Do not use) (Do not use)
2 o
x| x
E pE:
5 o o g
3 o g
+10
$82+2
20PIN BASE 20PIN BASE
JEDEC No.B20-102 JEDEC No.B20-102
TPMHAQ092EE TPMHAQ475ED
INSULATION COVER (Polyoxymethylene) INSULATION COVER (Polyoxymethylene)
11.5+0.4 4.0+03 128405 40403
05+02 5+ 03+02] 5+1
‘ 5] GUIDE MARK SHORT PIN ‘ = GUIDE MARK SHORT PIN
3
4 s 7 3 12:90.45
< =< ! <z <f =T < A1 $
=] S S| 3o BV Th X
7189 A 3+ \81 e
o o o d :
223 i N R ~J P aNEs ST
- L R Ll
PHOTOCATHODE PHOTOCATHODE 5@/
#8 MIN. $8MIN, 10.16
Side View Bottom View Side View Bottom View
SHORTPIN DY3 g SHORT PIN DY3
DY5
1© 7y ) (IC) @
K DY7 K DY7
DY1 5P DY1 Ol
DY2 SHORT PIN DY2 SHORT PIN
(1) (IC)
DY4
DY6 IC: Internal Connection Dv4 DY6 8 IC: Internal Connection
(Do not use) (Do not use)
TPMHA0411EC TPMHA0410EC
@ R7600U, R7600U-100/-200 @ R7600U-00-M4, R7600U-100-M4/-200-M4
s S
[130.0£05 = 3 [130.0+0.5
2 caexSs
[1257+05 22.0+0.5 v QORFFFOD [125.7+05 220405, 4407 20.32
18 MIN 06+04 | 2.54 PITCH [ LH8 MIN, 1.0.6+0.4 0| 254PITCH | |
‘ +H
T o R TT 2 ’- CUT (IC) —CUT (I0)
t - = ! P1—| P2
i A i M o * “j" ouT (I0) | - cut o)
1 At S -1 t 2 ¢LJ¢ CUT (IC) —CuT (IC)
i f ! & T (IC) | I-cuT (¢
N : T PHOTO- |} \ H et | o [ Soria
& s CATHODE Y : I s
— .4 MAX. ; : CUT (Ic) H—CcuT (IC)
/ Y 4MAX.  15-9045
PHOTOCATHODE 29-#045 / L
EFFECTIVE AREA INSULATION PHOTOCATHODE
COVER 2l | P2ioP1 INSULATION COVER
s
TOP VIEW SIDE VIEW BOTTOM VIEW 2] Pt opa SIDE VIEW BOTTOM VIEW
K :Photocathode K Photocathode
Dy :Dynode 18 MIN. Dy :Dynode
P :Anode P _:Anode
CUT : Short Pin CUT : Short Pin
IC  : Internal Connection TOP VIEW IC : Internal Connection
(Don't Use) (Do not Use)
Basing Diagram BASING DIAGRAM
TPMHA0278EI TPMHA0297EI
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(Unit: mm)

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

@ R8900U, R8900U-100

[]30.0+0.5
1257405 24MAX. | 4.4%07 . 2082 _
15.8 1MAX.| 2.54 PITCH, T
********** L 1
: — o + *ﬁ& Dy2—]
+ o @ e lo Dy4—|
PHOTO- ; & s N v
CATHODE i 4+ 4
= N P15—]
A P16—
| |4 MAX. P14—
30-60.45 Dy10—}
PHOTOCATHODE
INSULATION COVER
SIDE VIEW BOTTOM VIEW
BASING DIAGRAM
K : Photocathode
TOP VIEW Dy :Dynode
P :Anode
CUT : Short Pin
IC  :Internal Connection
(Do not Use)

TPMHA0298EG

030.0£0.5
[126.2£0.5 200405 | | 44407 2032
| 0235 | 06404 254 PITCH ‘
T & L i
gl i AT
Rl | 00
LS } )
g
PHOTOCATHODE amax | | g 29-40.45
PHOTOCATHODE
INSULATION COVER
TOP VIEW SIDE VIEW BOTTOM VIEW

BASING DIAGRAM

G :Grid

K : Photocathode

Dy :Dynode

P :Anode

CUT : Short Pin

IC  :Internal Connection
(Do not Use)

TPMHAQ529EA

@ R8900U-00-M4, R8900U-100-M4

@ R8900-00-M16, R8900-100-M16

130.0+£0.5
[126.2+0.5 29.0+0.5 44+07 20.32
0235 0.6+0.4 254 PITCH T
T CuT (1) | —CcuT (ic)
b Leepres P1 P2
o ﬁ cuT (1) | H—CUT (IC)
@ ) CUT (IC) | —CUT (IC)
& LJ cur (ic) | —CuT (IC)
I 2 P4 —| —P3
s cur (ic) | —CuT (Ic)
aMAX | | Q 16-$0.45,
PHOTOCATHODE
INSULATION COVER
P2 | P1
0
[
o
P3 | P4 SIDE VIEW BOTTOM VIEW BASING DIAGRAM
235 G :Grid
K : Photocathode
TOP VIEW Ey : Er{ggge
CUT : Short Pin
IC  :Internal Connection
(Do not Use)
TPMHAO530EA

23.5

. 2032
030%%s 272+05 7.0£05 6 MAX.
023.5 .08 2.54 PITCH
2 I
4 32 1 3 : E g s g
: =_ i 3 - §
i = P o
[ = N B
16 15 1413 § = o <«
i PHOTO- l'.. 1.2 MAX. EPOXY  30-40.45 5.08
{ [CATHODE | /oor0. 2.5 MAX. 15.24
” py| ([-CATHODE 12.5 MAX.
SIDE VIEW BOTTOM VIEW BASING DIAGRAM
G :Grid
P16 P13 K :Photocathode
Dy :Dynode
23.5 P :Anode
CUT : Short Pin
TOP VIEW IC  :Internal Connection
(Don't Use)

TPMHA0S31EB
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@ R2248

@ R2102

0
<~ I=]
., © +H
Z| + [}
Sl @ o
o @ -
——=
)
.8+0.4 135+05
FACEPLATE ‘ 8 MIN. FACEPLATE . [10MIN.
PHOTOCATHODE [ o PHOTOCATHODE/
[| &
i o o
‘ ﬁ +H
‘ [
I c ok
; SHORT PIN
% SHORT PIN
11 PINBASE =
=3
2
13PINBASE =
TPMHAQ098EC TPMHAQ096EA
e
zZ| - ;| R
S|+ Z| =
| @ |4
59.5+1.0
FACEPLATE
TACERLATE 54 MIN.
4\ ‘ FACEPLATE ——
PHOTO- SO DY6 IC
CATHODE PHOTO-
—— CATHODE
[
| % )
S| < + ¢
951515 HES 451515 K
@ -
14 PIN BASE & =
JEDEC 14 PIN BASE &
No. B14-38 JEDEC
No. B14-38
4565+ 0.5
$56.5+ 05
TPMHA0392EB TPMHAO0393EB
33 MIN.
8MIN. 8 MIN.
~f 3
z
e
28
FACE PLATE 039% ,
240405
FACEPLATE ‘ e (® Temporary Base Removed
/ -t P2 DY10 pys
PHOTOCATHODE
- PHOTOCATHODE,
o
38.1 MAX. i
3
o
+
3
Ic
IC T K SEMIFLEXIBLE
LEADS §
SHORT PIN N 7 T
= i L\ —
1 %
12 PIN BASE 3|
JEDEC o|
No. B20-102
17 PIN BASE g
2 L
TPMHAO511EA $51.0+ 0.5 TPMHAO0552EB
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(Unit: mm)

@ R1538 & R6234

©
g i| 2|
+ H E :,I
© IS
©
505405 . 59.5+0.5
FACEPLATE
FACEPLATE 55 MIN. ‘ FACEPLATE 55 MIN. ‘
——— = byr.bys ... [l )
pHoTo- CATHODE
CATHODE
x
HE
° 9519215 | 2 z
[Te] ~—
+
#51.5+15 [ & 14 PIN BASE
DY1 K JEDEC
No. B14-38
14 PIN BASE LJ
JEDEC
56.5+ 0.5
No. B14-38 MLJ\UJW 2 (2
$56.5+ 0.5
TPMHA0512EA TPMHA0390EB
HIER $25.4£0.5 (® TEMPORARY BASE REMOVED
HEIR- Ri8£1. FACEPLATE
|
78
J
5 L 0
v PHOTOCATHODE o
— .2
3 e
760415 g
FACEPLATE ®
{%.‘ SEMIFLEXIBLE =
LEADS \
PHOTO- 2 B |
CATHODE 4
— 12 PIN BASE s
o JEDEC 2
H| > No.B12-43 -
$51.5+15 8|
: oW
14 PIN BASE
JEDEC b #37.3
No. B14-38 WW
9565+ 0.5
TPMHA0391EB TPMHA0460EA
$28.5+0.5
FACE PLATE J’\._“’—.% MIN.
= ;
) ! z
PHOTOCATHODE || 0 2
| | «
S
Ic t ovi
o SHORT PIN
$29.0+0.7 +
o
HA COATING
14 PIN BASE/ |
%
<
=
@

TPMHAO507EA
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® 10 mm (3/8") Dia. and TO-8 Types

GAIN

g TPMHBOO9SEE

10
10’
/ 7
1 06 ’/ l//
——— R7400U 7 7
y4 /
V4
%
R1635
10° = / R2248
> + R2496
/ p 4
/ //
10 ,/ ,/
/
/
10° ,/
10°
300 500 700 1000 1500 2000

SUPPLY VOLTAGE (V)

® 19 mm (3/4") Dia. Types

40

GAIN

108 TPMHBO097EF
107 R1166 R1450
/
</
VR
10° L A/ pali
FRS61MIA01 T—A A f 7
I /| 'L ,I
A
10° ,/1//, /L R3478
II II V4 {
L/ ,//If 7 7/ |
/ / 7/ /T ~R4125
T /A,
YT
y4 />
// 4
0 A / R3991A-04
I,l I’
/
/
/’
102 LL
500 700 1000 1500 2000 25003000

SUPPLY VOLTAGE (V)

® 13 mm (1/2") Dia. Types

GAIN

TPMHBO096EC

108

| R647-01

[R2102_| _/ /

™

N
NN
\§\\~

R4177-06

R4124

™N

7
v
y 4
/
/

700

1000 1500 2000 25003000

SUPPLY VOLTAGE (V)

® 25 mm (1") Dia. Types

GAIN

8 TPMHBO099ED

10 — EESSSEs
— R7899-0111
R1548-07 e
| L1y
] == / /1 R4998
10 + a2 =
A/ Rosoo A ]
——R7373A-01 1 %/ /
/4y ap=aniy
10° & / ,/ /
ER1924A=—ZAL /7 /
7 /W 4 7/
yAaV/. 4 .4
,/ // pd ,{
10° /"I\R5505-70 | ||
a4 /- 7
y/ARV 4 AII
y/ V4 /. 7/
V. 4 /;
10* ,’( o
7 H I
4 vy R1288A-06
)4 ;; /|
10° /Y
7—
V4 y 4
/ V4
4 l'
10?
500 700 1000 1500 2000 25003000

SUPPLY VOLTAGE (V)



® 28 mm (1-1/8") Dia. Types ® 38 mm (1-1/2") Dia. Types

TPMHBO100EE 8 TPMHBO101ED

108 — 10
—
R7111
’ R580
107 retasi e LA/ 10’ ey =7
V4 Ilfl = Xl R i /
7 7/ 3886
}; /7 R3998-02 = 7 / /
10° /8D B 10° Resor L LY A |/
‘l I’ 7 I{’ l’ Il
V4 ,I ™ 77 L/
> S S R7525 = /7744
z e ”/// ’/ ’/ 2 5 ’/ /a8 ‘R7761-70
7/ 7 (O] f Vi t
© 7/ /S S 562 7/ R9420
VoI 4 7/ /
7/ / // /
10* ”/// 10* 44 P
’llllll Il I’ III’ >
4 /
4 A R5330
10° 10° —7 ——
7z I’
,/ 7
10° 10 L/
500 700 1000 1500 2000 2500 3000 500 700 1000 1500 2000 25003000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
® 51 mm (2") Dia. Types ® 51 mm (2") Dia. Types
108 TPMHBO0791EA — 108 TPMHB0792EA
R331-05
[ 1/
‘ 4
[
107 R7725 £ 10 R7723
—
7 R1306
//, /’ ’r’
10° W/ 10° > 94 d
/=7~ R329-02 7
A /7 4 O W MW AW ARARTRHAY A 8 4 P 4 M R A RRRRAR AT
z Z; / z / /‘7
g 10 ,{ ,‘/ R =) / = =
/7 / R1828-01 / 7 R2083
7}'/ / /’
10* 10t LA AL
/ "4
7 / R9779
10° 10° /
7
10? 10?
500 700 1000 1500 2000 250030003500 500 700 1000 1500 2000 250030003500

SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)



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

TPMHBO793EA g TPMHBO105ED

108 1 10
HH
R5924-70
10’ R2154-02 107
R1538
/ / b78 R6232
10° L 10° y4 R6234
R7724=——HF S R6236
v/ /
z /V N z /
< 10 /e R4607-06 < 10° /
o 7, © 7
// / II
,/ / // /
10* S/ / / 10* LZ
/77
/ / R1840
/// ///
10° /{/ 10°
IIII
7/
7
//
10 L4 10°
500 700 1000 1500 2000 250030003500 500 700 1000 1500 2000 25003000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
® 76 mm (3") Dia. Types ® 127 mm (5") Dia. Types
105 TPMHBO107EE 109 TPMHBO108EC
R1250
V. R1584 1A
/
o Re091 | | | / Y, 108 b
A ¥ 4
/
/7 R1307 B /f
1o /i 4 o R6524 R1512
7 > | =
I 1 AT N I I . [ N LT
[ / / R877| A A
P R6233 7 4 /l =z y
< 10° [=R6235— A < 10° S/
© —R6237 A/ / o A7
a4 ~ /l/// 7
/ R4143 7/
4 / /94
|
10' LALL L Rooss /. 10° Wy /48
II /II II y 4 i a
VA4 / V.4 7/
/ / ,//
10° / 10* S /
7/ & ya
V4 /4 /
J /
102 10° /
500 700 1000 1500 2000 25003000 500 700 1000 1500 2000 25003000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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® 204 mm (8"), 254 mm (10") and 508 mm (20") Dia. Types

GAIN

9 TPMHBO109EB
10

108
/l
107 f
R5912 / 4
R7081
'4
10° v ,/
II /7
/I
R3600-02
. R7250
10 y, J
y 4 Il
y4
/ /
/ /
N 4
II Ill
V4 V4
/ 4
10°
500 700 1000 1500 2000 25003000

SUPPLY VOLTAGE (V)

® Metal Package Types

GAIN

g TPMHBO788EA

10
R8900-00-M16
107 <7
ll
7/
R7600U v/
. R7600U-00-M4 | /7
10 LY
77/ R8900U-00-C12
J J7
10° ./
e
VAW A
/ R8900U
" R8900U-00-M4
10 ~
II
y4
/
//
10°
10°
300 500 700 1000 1500

SUPPLY VOLTAGE (V)

2000

GAIN

1010 TPMHBO0657EB
10°
R5912-02
R7081-20 / )
108 /] /
V4
/
/
107 4 >
7
/ R8055
10° ,./,,/
l” z
y4
v/
10° ,/
77
/ /
4
10*
500 700 1000 1500 2000 25003000

SUPPLY VOLTAGE (V)

@ Metal Package Types and Assembly Type

GAIN

8 TPMHBO789EA

2000

10 —
H8711
/
10" ==R5900U-00-L16 7
/4
y/4V:4 //
10° ,{ ,/ %’ H7260K
Y —
— // /f resc ]
// H9500
10° 7 //
III I’
/7 // /A
Va/Ammy 4
10* ,/, / ./
777 /

7/ 7/ y 4

// /
10° '/

7 /== H7546B

/ //—~Heso4

/
10 //
300 500 700 1000 1500

SUPPLY VOLTAGE (V)
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Position Sensitive Photomultiplier Tubes

(1) (2] Anode Sensitivity (3] (4] Cathode Sensitivity
RSeZ?:c:)t:\asle Socket Dynode (5 60 o
Tube Type Outline ) Anode & Structure| . Blue | Q.E.
Diameter No. Range (nm) No. Efzzt;ve Num(t;(ra;v?:eIZIates Pitch Socket / No. of Lu_rrn;:)ous ﬁ-.edrl;.sx at Peak
Curve Code RS DEEES (CS 5-58) Typ.
(mm) (mm) (WAIm) | Typ. | (%)
Position Sensitive Photomultiplier Tubes with Metal Channel Dynodes
30 mm | R8900U
Square |-00.C12 300t0650/A-D| @ 23.5%x 235 | 6(X)+6(Y)Plates| 4.0 |E678-32B MC/11| 85 100 | 25
Position Sensitive Photomultiplier Tubes
roﬁ; 4 |R2486-02 | 30010 650/A-D | @ #50 16(X) + 16(Y) Wires| ~ 3.75 — CM/12| 80 9.0 23
roﬁ; 4 |R3292:02 | 30010 650/A-D | © #100  |28(X) + 28(Y) Wires| 4.0 — CM/12| 80 9.0 | 23
Note: Please refer to page 18 and 19 for each item in the above list.
‘ @ R8900U-00-C12, R8900U-100-C12
030.0+ 0.5
[126.2+0.5 29.0+0.5 . 44£07 20.32
0235 ,1.06+04 2.54 PITCH
ol I's D) K—
= rreete Dy2 —]
BV =
s 4 ¢ Dy6 —
S B: L] Q Dy8 —|
D Dy10 —
= 4 & § et cur o)
PHOTO-  / a3
CATHODE /! 4 MAX. ~ 25-¢0.45
/ PHOTOCATHODE

44

PX1

o INSULATION COVER
0 PX3
& PX4
PX5
PX6 SIDE VIEW BOTTOM VIEW
—ANM S W0 Y
>3 > > > >
aooooon
235
TOP VIEW

BASING DIAGRAM

G :Grid

K : Photocathode

Dy :Dynode

P :Anode (PX1-PX6)
(PY1-PY6)

CUT : Short Pin

IC  :Internal Connection

(Do not Use)

TPMHA0524EB




Anode Sensitivity Maximum Rating @ |Typical Time Response ®
0 o © Anode . .
Anode to Dark o Average | Rise (Transit|T.T.S. Type
Cathode Gain Luminous Current Anode | Time | Time | Typ. Note
Cathode No.
Supply Typ. Typ. Volt Current | Typ. | Typ. |(FWHM)
Voltage Typ. | Max. | voltage
(A/Im) (nA) (nA) V) (mA) (ns) | (ns) | (ns)
w3 R8900-00-C12, without cover type, is |[R8900U
87 . 5 . . . . . ’ ’
800 & 7.0x10 60 2 10 1000 0.1 22 | 119 | 0.75 available. -00-C12
P No suffix number: PMT alone
1250 @1 5.0x 105 40 20 50 1300 0.06 5.5 17 — | -01: PMT + Voltage Divider R2486-02
-02: -01 + Resistor Chain
P No suffix number: PMT + HA
1250 @) 1.3x10° 10 40 150 1300 0.06 6.0 20 — | -01: PMT + HA +Voltage Divider R3292-02
-02: -01 + Resistor Chain
976+ 1 crnevwe
#50 MIN PSS S S
] —
PHOTO- 2 X S ENT
CATHODE Xa DY11 B T IR K
% 7 P W R
° §§ DY1o0 B a @{ }_]
© X7 DYs H—=—= =2RC2
+ X8 2R =
P £ bYs b 1R: 180 kQ 1/2 W
© X10 J :
X DY7 B—p2 =2 2R:360kQ12W
§1§ DYs B = C1:0.002 uF/2 kV
Xia 4 C2:0.01 uF/500 V
=L e Lis gf H’ w2 TR Cs:0.01 uF/500 V
4
M’ = DYs B2 = 2R
DY2 b r jj
-HV SIGNAL OUTPUT DY+ = 2R=—Ci
: RG-174/U Y : 0.8D COAXIAL CABLES == = = Foculg 1R = 10 kQ RG-174/U
EACH n Hv
RESISTOR: 1 kQ IN
XA XB Yc Yo
TPMHAO160ED TPMHCO086EE
#132+3
‘ 100 MIN. SEOSE e SEESE
: : X
r ~ . : §; Cya—{g
PHOTO- : : 3 R
CATHODE / ,,,,,,, - X Dyt $2R 2R
S ! 1 1 : 2R3 M
1 ] o
o : : : 3 DYs h_2R%
B P R S B it RARECEELEEE. -4-1-1-1- Xoa 8t =2R
@ 9 : : X5 DY7 h—p2 .
| @ : : X26 DYs + F 1R : 180 kQ
/ 2 : : Xo7 DYs b | T2R 2R : 360 kQ
‘ ‘ Xa8 DYs h_2R% C1:0.002 uF/2 kV
HA COATING ! ! 40 22R C2:0.01 uF/500 V
3 3 T Ca:0.01 pF/500 V
R ‘ PAUREET-F 7 f@
T 3 T EACH hd T T & HV
RESISTOR: 1 kQ 10KQ 7 IN
SIGNAL OUTPUT H RG-174U
:0.8D COAXIAL CABLES = &
-HV
:RG-174/U Xa X8 Yo Yo

TPMHAO162EE

TPMHCO088EE
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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 re-
quires decoupling (charge-storage) capacitors connected to the
last few stages of dynodes in order to maintain the dynode vol-

Voltage Distribution Ratio

tage 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 pro-
vides a variety of socket assemblies which enable sufficient
performance to be derived from PMT's by making simple con-
nections only.

<Symbols>
Voltage Number Voltage Distribution Ratios K: Photocathode G: Grid F: Focusing Electrode
Distribution of Dy: Dynode GR: Guard Ring P: Anode

No. stages K Dyl Dy2 Dy3 Dy4 Dy5 Dy6 P Acc: Accelerating Electrode
) 6 2 1 1 1 2 4 2
No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8
) 1 — 1 1 1 1 1 1 1 05
©) 1 1 1 1 1 1 1 1 1 1
4 1.3 48 15 15 1 1 1 1 1 1
G 2 — 2 1 1 1 1 1 1 1
® 2 2 1 1 1 1 1 1 1 1
@ 8 3 — 15 15 A1 1 1 1 1 1
® 4 — 1 15 1 1 1 1 1 1
©) 4 — 1 15 1 12 15 2 33 3
) 4 — 1 2 1 1 1
an 4 — 15 15 A1 1 1 1 1 1
(2 7  — 1 15 1 1 1 1 1 1
No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Acc Dy7 Dy8 P
(E} 8 13 48 12 1.8 1 1 1 1 0.5 3 2.5 Acc: Grid (Accelerating Electrode)
No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 P
9 9 3 — 1 1 1 1 1.5 1 1 1 1
() 3 1 1 1 1 1 1.5 1 1 1 1
No. |stages| K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyi0 P
16 05 15 2 1 1 1 1 1 1 1 1 05
@ 1 — 1 1 1 1 1 1 1 1 1
(E] 1 1 1 1 1 1 1 1 1 1 1 1
a9 1.3 48 12 18 1 1 1 1 1 15 3 25 (Note 1)
) 15 — 1 1 1 1 1 1 1 1 1 1
@n 1.5 — 1 1 1 1 1 1 12 18 36 33
2 15 — 15 15 1 1 1 1 1 1 1 1
@ 2 — 1 1 1 1 1 1 1 1 1 1
@ 2 — 1 1 1 1 1 1 12 15 18 2
@ 10 2 — 1 1 1 1 1 12 15 22 36 3
20 2 — 1 15 1 1 1 1 1 1 1 075
@) 26 — 12 12 1 1 1 1 1 1 1 1
29 3 — 1 1 1 1 1 1 1 1 1 1
@ 3 — 1 15 1 1 11 11 11
30 3 — 1 15 1 1 1 1 2 3 36 33
€1} 3 — 15 1 1 1 1 1 1 1 1

4 — 1 15 1 1 1 1 1 1 1 1

4 — 1 15 1 1 1 12 15 2 33 3

4 — 1 2 1 1 1 1 1 1 2 1
No. |stages| K Dy1 F1 F3 F2 Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyi10 P
35 10 8 018 0 0.17 085 15 1 1 1 1 1 1 1 1
30 8 018 0 0.17 085 15 1 1 1 12 15 18 3 24

Note 1: Acc should be connected to Dy7 except R4998.
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Schematic Diagram of Voltage Divider Networks
(1) Cathode Ground Scheme (+HV)

CATHODE

R : 100kQ — 1MQ
C:0.01uF— 0.1uF

Rd: —

Cc : —0.005uF

(2) Anode Ground Scheme (-HV)

CATHODE

ANODE Cc
DY.1 DY.2-

VR 100k—1MQ

C:0.01uF — 0.1uF

1MQ

TPMOCO0043EB

Voltage Distribution Ratio

Voltage [Number
Distribution| ~ of

Voltage Distribution Ratios

ANODE

TPMOCO0044EB

No. | stages K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyi10 Dyi1 P

37 11 05 15 2 1 1 1 1 1 1 1 1 1 0.5

39 2 — 1 1 1 1 1 1 1 1 1 1 1

No. |stages| K F2 F1 F3 Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dy10 Dyi1 P

39 11 5 1 2 0.02 3 1 1 1 1 1 1 1 1 1 1

No. | stages K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dy10 Dyii1 Dy1i2 P

@ 06 — 18 24 1 1 1 1 1 1 1 1 1 1

@ 1 — 1 1 1 1 1 1 1 1 1 1 1 1

@) 1 3 12 18 1 1 1 1 1 1 15 15 3 25

@3 1 3 12 18 1 1 1 1 15 25 36 45 86 4

@ 12 28 12 18 1 1 1 1 1 1 15 15 3 25

@ 12 28 12 18 1 1 12 15 2 28 4 57 8 5

@ 12 2 — 1 1 1 1 1 1 1 1 1 1 1

@7) 2 — 1 1 1 1 1 1 1 1 12 15 18 2

@ 2 — 2 2 1 1 1 1 1 1 1 1 1 1

@ 3 — 2 2 1 1 1 1 1 1 1 1 2 5

50 4 0 1 14 1 1 1 1 1 1 1 1 1 1 (Note 2)

5D 4 — 1 2 1 1 1 1 1 1 1 1 2 1

52 43 0 1 16 1 1 1 1 1 1 16 2 33 2 (Note 2)

53 43 0 1 1.6 1 1 1 12 15 2 24 3 39 3 (Note 2)

No. |stages| K Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyi10 Dyi1 Dyi2 GR P

54 12 1 1 1 1 1 1 1 1 1 1 1 1 1 05

55 1 1 1 1 1 1 1 1 1 1 1 1 09 0.1

No. |stages K G Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dy10 Dy11 Dy12 Dy13 Dy14 P

56 14 25 75 12 18 1 1 1 1 1 1 1 1 15 15 3 25

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

No. |stages| K Dyl F2 F1 F3 Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dy10 Dyi11 Dyi2 Dy13 Dyi4 P
58 10 113 0 06 0 34 5 333167 1 1 1 1 1 —_ - - — 1
69 185 0 06 0O 34 5 33 17 A1 1 1 2 3 - — — — 4
60 14 113 0 06 0 34 5 333167 1 1 1 1 1 12 15 22 3 24
No. stages K Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dy10 Dy11 Dy12 Dy13 Dy14 Dy15 Dy16 Dy17 Dy18 Dy19 P
) 15 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 —_ = = - 1
62 19 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Note 2: Shield should be connected to Dy5.
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Quick Reference for PMT Hybrid Assemblies

PMT Characteristics Assembly Characteristics
- . Standard Maximum
Assembly | L 1L T}/pe AEh | REID , H.V Signal Rating Rating
Type Tube rence |Outline Input Output o 2 o
No. |Piameter Voltage Page for| No. | Terminal | Terminal | Overall | Divider~| Overall Ta'” Notes
Distribution PMT Voltage | Current | Voltage yp-
Ratio Feature
(V) (mA) (V)
SHIELD
H3164-1 R1 ® 1 RG-174 -12 34 -1 1.0 x 108
3164-10 | o 635 5 6 (1) CABLE* G-174/U 50 | 0.3 500 0x 10
hasos-10 | @8 | Roage @ 16 (2] SHIELD | oo 4740 | 1250 | 0.31 -1500 | 1.0 x 108
CABLE*
13 mm SHIELD
H3165-10 R647-01 W 16 RG-174/U | -1000 | 0.27 -1250 | 1.4 x 108
(1/2" : © | caBLer x
_ SHIELD
H652 20 - - . - . 6
6520 R1166 2 16 (4] CABLE* RG-174/U | -1000 | 0.26 1250 | 1.0x 10
‘ SHIELD
H6524 R14 20 1 RG-174 -1 . -1 1.7 x 108
50 2 6 (5] cABLE+ | RG-174U 500 | 0.36 800 x 10
19 mm - SHIELD
H6613 R2076 @ 17 RG-174/U | -1700 | 0.33 -1800 | 1.0 x 108
(3/4") © | caper x
SHIELD
12 - - . - . 6
H6612 R3478 2 16 (7] CABLE* RG-174/U | -1700 | 0.33 1800 | 1.0x 10
_ SHIELD
H81 2 - - . - . 5
8135 R5611A 2 17 0 CABLE* RG-174/U | -1000 | 0.23 1250 | 5.5x% 10
. SHIELD
H6533 R4998 ) 16 (9] CABLE" RG-174/U | -2250 | 0.32 -2500 | 5.7 x 108 | H6610 (R5320)
H6152-70 R5505-70 | 61 16 (1) SHIELD | o 1740 | +2000 | 036 | +2300 | 5.0 x 105 | +HV
25 mm CABLE* ' '
H8643 (1| R7g99-01 30 16 ® SHIELD RG-174/U | -1500 | 0.35 -1800 | 1.7 x 108
CABLE*
SHIELD
H10580 R9800 @ 16 RG-174/U | -1300 | 0.33 -1500 | 1.1 x 108
- ® | Capler X
2 HIELD
H7415 (1278':’) R6427 2| 16 ® 2 BLE- | RG-174/U | 1500 | 0.31 | -2000 | 2.0 10°| H7416 (R7056)
H3178-51 38 mm R580 @ 16 ® SHV BNC -1500 | 0.54 -1750 | 7.9 x 105
H8409-70 (1-1/2) R7761-70 | € 16 ® (S%H\IBELLE? RG-174/U | +2000 | 0.29 | +2300 | 1.0x 107 |+HV

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.

* mark: It's possible to attach an SHV connector to the shield cable.
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PMT Characteristics Assembly Characteristics
. . Standard Maximum
Assembly | L L1 T)/pe OGS outl H.V Signal Rating Rating
e Tube rence |Outline| ot Output o) % Gai Not
No. |Diameter Voltage Page forl No. | Terminal | Terminal | Overall | Divider~| Overall Ta'" otes
Distribution PMT Voltage | Current | Voltage yp-
Ratio Feature
(V) (mA) (V)
H6521 (R2256-02)
- 63 HV BN -2 A4 -27 . 106
H6410 R329-02 0 18 (16) S C 000 0.49 00 |3.0x10 HB522 (R5113-02)
H7195 R329-02 62 18 ® SHV BNC x 3** | -2000 0.91 -2700 |3.0x 108
H3177-50 (R2059)
- - @5 \Y BN ** -2 1.1 - 1. 107
H1949-50 R1828-01 4 18 ® SH Cx3 500 5 3000 0x10 H4022-50 (R4004)
51 mm H3177-51 (R2059)
H1949-51 R1828-01 @4 18 SHV BNC -2500 0.58 -3000 | 1.0x 107
2" ) ® H4022-51 (R4004)
H2431-50 R2083 a3 18 (20] SHV BNC -3000 0.52 -3500 | 2.5 x 106 |H3378-50 (R3377)
SHIELD -
H6614-70 R5924-70 62 18 21] CABLE* RG-174/U | +2000 0.29 +2300 | 1.0x 107 |+HV
H10570 R9779 @ 18 @ SHV BNC -1500 0.33 -1750 |5.0x 108
R2238-01 R2238 @ 18 ® SHIELD RG-174/U | -1250 0.37 -1500 |5.0x 10°
CABLE*
76 mm — 6
H6525 @" R4143 @2 18 (24] SHV BNC -2500 0.58 -3000 | 5.0 x 106 |H6526 (R4885)
H6559 R6091 63 18 (25) SHV BNC -2000 0.49 -2500 | 1.0x 107
H6527 R1250 66 18 D SHV BNC -2000 0.68 -3000 | 1.4x107
127 mm
H6528 " R1584 66 18 D SHV BNC -2000 0.68 -3000 | 1.4x107
. HYBRID CABLE
R3600-06 | 02 er R3600-02 | 39 18 27] H.V=SINGLE WIRE +2000 | 0.35 | +2500 |1.0x 107
(20") SIGNAL=RG-58C/U
Py TERMINAL | TERMINAL (14 pA is total anode
H8711 16ch (4 x4)| 48 20 -800 0.28 -1000 | 3.5x 108
8 oh (4x4) ® PIN PIN TP current of 16 ch.)
TERMINAL | TERMINAL (18 nA is total anode
H7546B 4 ch @9 2 -800 0.36 -1000 |6.3x 105
240 64ch (8x8)| « 0| ® PIN PIN 17 current of 64 ch.)
8 uA is total d
H8804 Metal |64ch@x8)| @ | 20 | @ |ERMINALITERMINALT o0 | 036 | -1000 |6.3x 105 | (18 HATS total anode
Package PIN PIN current of 64 ch.)
. TERMINAL| TERMINAL (100 pA is total anode
H7260K PMT 2 ch (1x32)| 17 2 -800 0.33 -900 2.0x 108
o0 S2ch (1x32)) © 0| 9 PIN PIN 17 current of 32 ch.)
is total d
H8500C 64ch(8x8) 6 | 20 | @ sHy | TERMINAL | 500 | 046 | -1100 | 1.5x 106 |(100 HA S total anode
PIN current of 64 ch.)
. TERMINAL (100 pA is total anode
h (16 x 16)| 55 2 HV -1 A -11 1. 106
H9500 256 ch (16 x 16)| (& 0 (33} S PIN 000 0.16 00 5x10 current of 256 ch.)
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.

* mark: It's possible to attach an SHV connector to the shield cable.

**mark: It has 2 anode outputs and 1 dynode output.
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Dimensional Outlines and Circuit Diagrams
For PMT Hybrid Assemblies

@ H3164-10

@ H3695-10

4105+ 06
48 MIN.

PHOTOCATHODE

PMT: R1635
WITH HA COATING

450+1.5

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

95.0+2.5

POTTING
COMPOUND

1500 MIN.

-HV
: SHIELD CABLE (RED

SIGNAL OUTPUT
: RG-174/U (BLACK

— SIGNAL OUTPUT
= TRG-174/U (BLACK)

*MAGNETIC SHIELD
o g o g
< X < X
S 3 3 >
T T i

L

R1to R11: 330 kQ
C11t0C3:0.01 uF

-H.V
: SHIELD CABLE (RED)

* MAGNETIC SHIELD IS CONNECTED
TO -H.V INSIDE OF THIS PRODUCT.
THE H3164-11 IS A VARIANT OF H3164-10
WITH A TERMINAL RESISTOR (509).

#11.3+0.7,
#8 MIN.
- =o SIGNAL OUTPUT
RG-174/U (BLACK)
ol
@ , [\PHOTOCATHODE Copl !
o \ R10 cs_rl
o | DY8 =l
I PMT: R2496 Ro% C2
~ WITH HA COATING ‘ DY7 I
| ' R8Z Ct
[=] '
] MAGNETIC g ove H—’——T
H SHIELD (t=0.2 mm) i R7
2 WITH HEAT w‘ DY5H———1
& SHRINKABLE TUBE %) R6
[ Dv4 =
5‘ DY3 =
I
2| DY2h
R3E
" DY1H——7
\ R2E
j o et o
L : SHIELD CABLE (RED)
Z Ri to R4 : 510 kQ
s R5 to R10 : 330 kQ
5| C110C3:0.01 pF
8 HV
2 : SHIELD CABLE (RED
* MAGNETIC SHIELD IS CONNECTED
SIGNAL OUTPUT TO -H.V INSIDE OF THIS PRODUCT.

: RG-174/U (BLACK)

THE H3695-11 IS A VARIANT OF H3695-10
WITH A TERMINAL RESISTOR (50Q).

TPMHAO309EC TPMHAO310EB
$235£05
$14.3+06 $19.307]
10 MIN. msz
4 I
==== S
| |\PHOTOCATHODE SIGNAL OUTPUT - I \PHOTOCATHODE '
- RG-174/U (BLACK) R
PMT: R647-01 .
N WITH HA COATING ‘ P ‘ o ATING J_
H ' DY WITH HA COATING
IS ' | MAGNETIC 1 R11z C3:
SHIELD (t=0.2 mm) ‘ DY: b DY10H——3—F
= WITH HEAT ' R10Z C2
o SHRINKABLE TUBE ‘ DY8H——— MAGNETIC SHIELD DY9OH—r4
b ol R8 2 CASE (t=0.5 mm) ovs R9Z C1
g ‘ g ok S ‘
5 3 o g
O el P 2
%‘ R5
&' DY4H+— ]
K | R4
B DYa»—'—
: R3
‘ DY2h-——f
R2
' DY1H+——]
‘ Kp | R —_ HV
. ==": SHIELD CABLE (RED) I Y
e 1 POTTING —3———": SHIELD CABLE (RED)
= R1to R11 : 330 k2 COMPOUND
H \ CitoC3:0.01 uF R1:510kQ —*TOMAGNETIC
3| IELD CABLE (RED) | R2to R11 : 330 kQ SHIELD CASE
e * MAGNETIC SHIELD IS CONNECTED S HY C110C3:0.01uF
-S&%Nf#a?uugaﬁzk TO -H.V INSIDE OF THIS PRODUCT. 3 : SHIELD CABLE (RED
— THE H3165-11 IS A VARIANT OF H3165-10 2 * MAGNETIC SHIELD IS CONNECTED
WITH A TERMINAL RESISTOR (500). TO GND INSIDE OF THIS PRODUCT.
THE H6520-01 IS A VARIANT OF H6520
WITH A TERMINAL RESISTOR (500).
SIGNAL OUTPUT
- RG-174/U (BLACK)
TPMHAO311EC TPMHA0312EB
$235+05 $235:05
$19.3+07 618.74 1,
15 MIN. #15 MIN|
S i
] I SIGNAL OUTPUT %
B = SIGN g =0 SIGNAL OUTPUT
= 1 PHOTOCATHODE +RG-174/U (BLACK) = ! PHOTOGATHODE “RG-174/U (BLACK)
P o
PMT: R1450 p PMT: R2076
I\WITH HA COATING . 9 WITH HA COATING
& 1 R11Z C3 1
H DY10h——F—— T
3 R10Z C2 c2
MAGNETIC SHIELD pvon—1 ﬂ:‘ MAGNETIC SHIELD —T
2 CASE (t=0.5 mm) ove T 3 NCASE (t=0.5 mm) R9Z Ci
s | R8 + I oven—1 —J
S DY7H——1 2 DYsH——]
i R7. @ R7
over— 1 DY4—]
] ovsh— van—3
Rs
pyan—r1 pv2n—
pvan—1 DY1Hh—
DY2H——] R
DY1H———} Rz
K R1
e - —HV K R1 _l__ v
1 B CAD - ~ : SHIELD CABLE (RED) 1 =T ——: SHIELD CABLE (RED)
R1:680kQ — *TO MAGNETIC R1:1MQ L *TO MAGNETIC
. R3:510 ko SHIELD CASE :
H v R2, R4 to R11 : 330 kQ 4 22 : 228 ES SHIELD CASE
\ C110C3:0.01 uF s R4, R6 to R11 : 330 kQ
B SHIELD CABLE (RED o v : :
3 8 HIELD CABLE (RED) R5 :510 kQ
= ) C110C3:0.01 F
* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
i THE H6524-01 IS A VARIANT OF H6524 * MAGNETIC SHIELD IS CONNECTED
SIGNAL OUTPUT WITH A TERMINAL RESISTOR (506)). R — SIGNAL OUTPUT TO GND INSIDE OF THIS PRODUCT.
: RG-174/U (BLACK /U/U RG-174/U (BLACK) THE H6613-01 IS A VARIANT OF H6613
TPMHAOS1GEB e e WITH A TERMINAL RESISTOR (500). TPMHAGS14EA
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(Unit: mm)

@ H6612

O H8135

9235405
919.3+07
$15 MIN.

\
.

1 MAX.

PHOTOCATHODE

S PMT: R3478
ol I\WITH HA COATING

MAGNETIC SHIELD
NCASE (t=0.5 mm)

130.0+0.8

-HV
: SHIELD CABLE (RED)

SIGNAL OUTPUT
RG-174/U (BLACK)

1500 MIN.

===0 SIGNAL OUTPUT
 RG-174/U (BLACK)

==-HV
: SHIELD CABLE (RED)

— * TO MAGNETIC
SHIELD CASE

R1:1MQ
R2 : 750 k
R3 : 560
R4, R6 to R11: 330 kQ
R5:510 kQ
C110C3:0.01 uF

* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
THE H6612-01 IS A VARIANT OF H6612
WITH A TERMINAL RESISTOR (500).

TPMHAO0315EA

1 MAX.

60.0+0.8

1500 MIN.

PHOTOCATHODE

MAGNETIC SHIELD
CASE

PMT: R5611A
WITH HA COATING

SIGNAL OUTPUT
: RG-174/U (BLACK)

SIGNAL OUTPUT
RG-174/U (BLACK)

Q
Y

R1:1MQ
R2 to R11: 330 kQ
C110C3:0.01 uF

L -HV
= — : SHIELD CABLE (RED)

— * TO MAGNETIC
SHIELD CASE

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

TPMHA0513EB

© H6533

@ H6152-70

©31.0:05 =0 SIGNAL OUTPUT $31.0£05
52621 *RG-174/U (BLACK) 258207
$20 MIN =0 SIGNAL OUTPUT
R19Z ., #17.5 MIN. “RG-174/U (BLACK)
4 | R22 R18. ‘ R23
== pYios—w— 1
X - 7 K RN L L
2 %] (3 c7
H PHOTOCATHODE Ri63 C3% K PHOTOCATHODE . R22 I R24_| Ty
. 1 - R21 R17% C5 7 . SHIELD CABLE (RED)
: o= S O ol o
= WITH HA COATING R4 WITH HA COATING DY14 T
R20 R13 R19 Ri5% C3
2 I DY! Dws»-)—wﬁ%
S Ri2 R14% C2
3 MAGNETIC SHIELD Y7 oo bv12 Ares o1 1 )
g CASE (t=0.8 mm) DY 2 DY11 T F&g: gg : .;33'3 Qm
R10 R12 , R23 :
L DY hy DY10H———3 R19to R21:51Q
e : iy
= DY9H—— :
o R8 \POM CASE R10 C11t0C5:0.01 uF
P pYe— C6, C7 : 0.0047 yF
9
Re DY7H——1}
bv2 R8
Rs DY6H———
POTTING oY1 — R7
COMPOUND R4, \POTTING COMPOUND  DYSH——1
6
R3 DY4h—-——}
acc n— z RS
R2 = e}
2 Fo(— 2 +H.V pvs R4
E K R1 " 8 : SHIELD CABLE (RED) pY2H— 3
8| + SHIELD CABLE (RED) - oY1 R3
i SIGNAL OUTPUT S thee SIGNAL OUTPUT R
R1,R3,R19:430ke  SHIELD CASE
:RG174/U (BLACK)  Rp, R7to R12, R15 1o R17: 330 kQ : RG-174/U (BLACK) K R18 R1
R4: 820 k.
RS, R18: 390 k
R6, R14: 270 k2
R13: 220 kQ
* MAGNETIC SHIELD ISCONNECTED 210 F22:81 2 W
TO GND INSIDE OF THIS PRODUCT. C4:0.033 1F
TPMHA0317EB TPMHAQ470EB
$31.0405 431505
4261 9254305
422 MIN, % 22 MIN, ANODE OUTPUT
F—' s ‘ : RG-174/U (BLACK)
} = =5 ANODE OUTPUT " i
% -7 oL 1RG-174U = < . il
2 (BLACK) &
= R16 e
- 1 PHOTOCATHODE c4 \PHOTOCATHODE B
R19 R15’ w
- DY10h——} o
3| R14 =
g K [e< pYs B_W'—P g
o A8 R13 g
E ] PMT: R7899-01 Y DY7 B—AN.—P w
\ Ri2 MAGNETIC Y
B WITH HA COATING co 3 \ SHIELD CASE £
E R17 R11 & DYe B_W'—L,
R10 8§ DYsp— 4
| MAGNETIC SHIELD Ro "
— "
CASE (=08mm) 27 e o4 p
pve R7 oysb———
DYsh————} R6
R6
pyan——H] RS
RS ovep——3
DYsh——} ~
POTTING pv2 P Ra
COMPOUND ov1 X oY1
z L ——
R2 S -
z K R1 HV 8| ANODE OUTPUT L
s T~ e = SHIELD s SRG-T74U (BLACK) Ky RIZ v
3 v CABLE (RED) WITH BNC = SHIELD CABLE (RED)
k= .
T HIELD CABLE (RED) T e e HV R1:1MQ L— *TO MAGNETIC
R1, R2, R4, R11, R12: 300 kQ SHIELD CABLE (RED) R2: 200 kQ SHIELD CASE
ANODE OUTPUT R3, RS to R10: 200 k WITH SHV. RS, R5: 150 K2
. 3 R4, R6 to R8: 300 kQ
: RG-174/U (BLACK) S
AJ /U C110C3: 0.01 pF
3:
VOLTAGE DIVIDER CURRENT
C4:0.083 uF =383 uA /1500 V INPUT
* MAGNETIC SHIELD IS CONNECTED * MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT. TPMHAO514EA TO GND INSIDE OF THIS PRODUCT. TPMHAOS54EA
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® H7415

® H3178-51

5330405
(880205, == SIGNAL OUTPUT
$29.0+0.7 :RG-1 é4/u
BLACK
425 MIN, ¢ )
4_.‘ .
} ‘
% T~
3 T PHOTOCATHODE DY10s—_ e A18% C I
- ! R15 R12Z C2
PMT: R6427 (H7415) pyon-w 41
o R7056 (H7416) o T
P ‘ WITH HA COATING R10 R1,R2: 430 kQ
® DY7H———1 R3: 470 kQ
2 R9 R5 510 kQ
# DYé Hiﬂs R4,R6 to R13 : 330 kQ
2 ) MAGNETIC SHIELD R14to R16:51 Q
8 E (i=1. DYsH - C11t0C3:0.01 uF
DY4H—— ]
R6
w DY3H———]
RS
DY2H—— ]
R4
‘ DY1H———]
R3
POTTING Ro
COMPOUND
K R1 HV
z HV s =====0: SHIELD
2 : SHIELD CABLE (RED) CABLE (RED)
8 L+ TO MAGNETIC
= SHIELD CASE
SIGNAL OUTPUT

: RG-174/U (BLACK)

* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
THE H7415-01 IS A VARIANT OF H7415
WITH A TERMINAL RESISTOR (509).

TPMHAO318EC

$47.0+0.5
$39+1
% 34 MIN.
= ‘
- I
1 b
‘ ™
1
@
=}
+
o
o
©

PHOTOCATHODE

PMT: R580
WITH HA COATING

MAGNETIC SHIELD

"_CASE (t=0.8 mm)

K

DY10

R13
R14 R12
R11

Cc3
R10
DY9H———F
R9Z C2
DY8H——TF—7
R8Z Ci
DY7H———F—T
R7
DY6H———
R6
DY5H——}
RS
DY4———}
R4
DY3H——— 1}
R3
DY2H—— ]}
R2

DY1h——
R1

C5

[zl

15

=0

R1, R10, R12 : 300 kQ
R2 to R6, R13 : 150 kQ
R7 : 180 kQ
R8 : 220 kQ
R9 : 330 kQ
R11:240 kQ
R14:51Q
110 kQ
:0.01 uF
:0.022 uF
:0.047 uF
1 0.1 uF
: 4700 pF

*TO MAGNETIC
SHIELD CASE
SIGNAL OUTPUT
:BNC-R

-H.V
: SHV-R

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

TPMHA0320EB

® H8409-70

® H6410

$45.0+0.5
$39+1
27 MIN

]

1 MAX.

1
|
J—

80.0+0.8

1500 MIN.

52

PHOTOCATHODE

PMT: R7761-70
WITH HA COATING

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

. POM CASE

POTTING COMPOUND
+H.V
: SHIELD CABLE (RED

SIGNAL OUTPUT
: RG-174/U (BLACK]

+H.V
: SHIELD CABLE
(RED)

R1 to R21 : 330 kQ
R22, R28 : 1 MQ
R23 to R25 : 51 Q
R26 : 10 kQ
R27 : 100 kQ
C110C5:0.01 uF
C6, C7 : 0.0047 uF

TPMHA0476EB

N _PHOTOCATHODE

PMT: R329-02 (H6410)
R2256-02 (H6521)
R5113-02 (H6522)

WITH HA COATING

MAGNETIC SHIELD
I\ _CASE (t=0.8 mm)

$60.0+0.5
$53.0+1.5
% 46 MIN.
CIl| /.
T |
— ____[__\i’
]
1
o !
=
+ ‘
o
o
<3 ]
4
]

i —
DY2H7R4'
DY1 THS 3 o
G R2
K/ R1 R2;
R1, R5 : 240 kQ
R2, R10, R16 : 220 kQ
R3, R9 : 180 kQ

R4, R6 to R8, R14, R18 : 150 kQ
R11, R13, R17 : 300 kQ
R12, R15 : 360 kQ
R19:51Q
R20, R21
R22

:100 Q
110 kQ
C1:0.022 uF
C2:0.047 uF
C3:0.1uF
C4:0.22 uF
C5:0.47 uF
C6 : 470 pF

* TO MAGNETIC
SHIELD CASE

SIGNAL OUTPUT
:BNC-R

H.V
: SHV-R

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

TPMHA0324EC



(Unit: mm)

® H7195

® H1949-50

$60.0+0.5
$53.0+1.5
é 946 MIN.
=
s | S |
T i
= —T — \
)
PHOTOCATHODE
PMT: R329-02
1 WITH HA COATING
‘ MAGNETIC SHIELD
1 \CASE (t=0.8 mm;
i
wn
&
DYNODE
OUTPUT

*TO MAGNETIC

$60.0%0.5
SHIELD CASE
ANODE OUTPUT 2 653015
_ % 546 MIN.
X s ‘
DYNODE OUTPUT j SS=1 I
Fz5 9 'BNC-R T ~
P 21 !
C7 Roappo L C6
by R19
R182 C5
R23R17 !
DY 11— 3
R22 C4
ovion—wT o ‘
Dyor Ri3% Cow ‘
DY8H——pg153
py7 R11 10
bve R10 <
DY5 7 !
SH RO @ |
. B |
DY4 o |
DY3H———ho3 [
DY2H——03
DY1
’ RS
G- rat O :
R3
K~ R2z | R -H.V
—© sHvR ‘
R1,R25 : 10 kQ rﬁ%
R2 to R4, R17 to R19 : 110 k@ o, :
R5, R6, R8 to R13, R15 —
R16, R20, R21 : 100 kQ % @
DYNODE
OUTPUT

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

PHOTOCATHODE

PMT: R1828-01 (H1949-50)
R2059 (H3177-50)
R4004 (H4022-50)

WITH HA COATING

MAGNETIC SHIELD
\.CASE (t=0.8 mm)

TPMHA0323EC

— * TO MAGNETIC
SHIELD CASE
ANODE
OUTPUT 2
“BNC-R
ANODE
OUTPUT 1
:BNC-R
DYNODE
OUTPUT
P 7 :BNC-R
C11 T pogpigl 7T C10
DY12 +—— o2
Dy115L RIOR15ZC6= Co= i
R18R143C5- C8~ '
pv10 R132 C4=
bvo Ri2iCaz
Y8y Riiicex
DY7 R0
DY6 o
DY5 R8
DY4 Ry
DY3 6
DY2 RS
DY1 R4 c1
AccV—— R 1
G-
K> R2 R1._ L .HV
=0 'SHv-R
R1, R21 : 10 kQ
R2, R5 : 120 kQ
R3, R7 to R12, R16 : 100 kQ
R4, R6 : 180 kQ
R13, R14, R17 : 150 kQ
R15 : 300 kQ
R18to R20 : 51 Q
C1:470 pF
C2to C4,C10:0.01 uF
C5,C6 : 0.022 uF
C7:0.033 uF
, C9 : 4700 pF
C11,C12:0.01 pF

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

TPMHA0325EC

® H1949-51

@ H2431-50

$60.0 £0.5
¢53.0+ 1.5
§ 46 MIN.
=
hp |
L "’T‘*\‘\
1 Iy
)
I
3 ‘
5]
+ 1
<
g \
@
b !
L
|
| r‘?%‘w
N S E
SIGNAL
OUTPUT

PHOTOCATHODE

PMT: R1828-01 (H1949-51)
R2059 (H3177-51)
R4004 (H4022-51)

WITH HA COATING

MAGNETIC SHIELD
CASE (t=0.8 mm)

* TO MAGNETIC

040,
SHIELD CASE —2000£05
—— ~ %) SIGNAL OUTPUT ) 958.0£1.5
L :BNC-R % 946 MIN.
P R17 2
coTco = ‘ \ F F183 8L coctomont
R20 R16 e pe—
Y128 o3 - j | ghrRsz CTOTTTT
R15 H
C5=C8== (4o | PHOTOCATHODE R4z lml
R19 R14 e 6 c13
DY11 H Riox T T f
R18 R132 C4==C7 DY7 1
0 —M— ] ‘ A2z lc 1
R123 C3 bcaz=cs
pyor————F—7 PMT: R2083 (H2431-50 g T c12
R113 C2 R3377 (H3378-50) DY6 caL 1
DY8 Hﬁﬁ 1 WITHHA COATING v R10 T
DY7 T H ‘ Roz[ce
Ro 3 DY4
DY6 & | R 01#
R8 w DY3!
DY5 MAGNETIC SHIELD R7
R7 CASE (t=0.8 mm) Y2h——Ho
DY4 R6
6 DY1H———]
DY3 RS
RS
DY2 N
R4 AcC(} - c1
DY1 1
Re Ko R FL
cn ___
R2 — T —0
R1: 33 k2
R1 R21 oY R2, R15: 390 kQ
-+~ :SHV-R R3, R4, R13: 470 kQ
R1, R4 : 240 kQ R5: 499 kO
R2, R5 : 360 kQ R6, R1
R3, R6 to R11, R17 * 200 kQ
R121t0 R16 : 300 kQ RS to R1
R18 10 R20 : 51 Q R
R21 1 10 kQ (GNAL R
C110G7:0.01 pF SoNAL HY R
C8 :0.022 uF BNG.R : c1,c
C9:0.033 uF C31t0 C1
C10:0.01 pF c12, Gt p
C11 1470 pF C14: 2200 pF

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

TPMHA0326EC

*TO MAGNETIC
SHIELD CASE

SIGNAL OUTPUT
:BNC-R

-H.V
: SHV-R

TPMHA0327EB

53



@ H6614-70

@ H10570

$60.0£0.5 = SIGNAL OUTPUT
“RG-174/U $60.0+0.5
$52+1 R29 (BLACK)
) 952.0+1.5 I
% 1 ; =5 ANODE OUTPUT
< 7= ce z 46 MIN. :BNC-R
= R28 T |Rer S
pE T == +HV = P o«
PHOTOCATHODE oran 28 R21Z C5 TSHIELD | | i
19 Toomte=nd =]
_ 20t oa CABLE (RED) s
PMT: R5924-70 DY18 = 5
% WITH HA COATING oy 24 192 C3 PHOTOCATHODE R1o C3¢ |@
3 ——
R23 R18% C2 DY =
BLACK COATING Y16 W——g—7 Ro C2T |2
R17Z C1 oy71 Tz
I _POM CASE DY15——F— ‘ ; Z
R16 rg Ct1 T =
AL PANEL pY14— DY6} v 2
o 1<
— S
SHIELD CABLE (RED e R14 R toR21:330 k2 H DY5}
z - (RED) DY12 R22, R29 : 1 MQ 2 S
S5 R13 R23to R26 : 51 Q < DY4}
S DY11H———1 R27 : 10 kQ !
3 R12 R28 - 100 kQ MAGNETIC R6
- DY10H———] C1t0 08 . 0.01 uF SHIELD CASE DY3!
SIGNAL OUTPUT DY: R11 C6° P 0'00‘{‘7 F R5 S
- RG-174/U (BLACK! ° R10 i D2
— DY8H——— R4
R9 DY1}
DY7H—— L g
R8 ZRM1 R3
DY6H——— L
R8 e Ace (1— R2
oys———+3 | T g Ge-—-e- ]
R6 [l N Y
DY4H————3 K R1
R5 - SHV-R
DY3H—— - SHV-
R4
DY2 HiRs R1 to R7: 300 kQ
R8 to R10: 51 Q
pYi—— 1 R11: 1 MQ
ANODE C11to0C3::0.022 uF
K R22 A -H.V INPUT
: SHV-R VOLTAGE DIVIDER CURRENT
=383 pA /1750 V (MAX.) INPUT
TPMHA0472EB TPMHAO555EA
@® R2238-01 @ He6525, H6526
*TO MAGNETIC
$84.5+05 SHIELD CASE
97741 ) #77.0£1.5 SIGNAL
$70 MIN. % . $65 MIN. QUTP}JT
= ‘ P R17 (BNC-R
| - SIGNAL OUTPUT ™ , c6==C9
—————— ‘—““— R16 : RG-174/U (BLACK) L,_-—r—-_‘\\ H fi20 R16
] N
' R152C3 [T\PHOTOCATHODE R15
+ PHOTOCATHODE DYi2 Ey . ate Ria C5I2C8T o0
by . 4zC2 DY11 H
B PMT: R2238 DY11H—1—F Ri8 R13% C4==C7
2 ! WITH HA COATING 3zc1 . bY10
: AND HEAT SHRINKABLE DY10 h——— S /\ R12E C3
T
L 3 [ PMT: Ra143 (Hes25) DYOR———TF—1
R11 8 ~ R4885 (H6526) R11E C2
1 DY8H—3 & ! N_WITH HA COATING ~ DY8 Himocﬂ
R10 T
DY75—] b ‘ MAGNETIC SHIELD Y7 R9
ove R9 0 CASE (t=0.8 mm) DY6
— 23 =
= HV R8 & + ‘ T bvs R8
E] : SHIELD CABLE (RED) DY5 H? = T IR R7
= — DY4
8 I
8 SIGNAL OUTPUT Y4 £ s H- R6
- || \_: RG-174/U (BLACK) DY3H—1 02 DY3 s
R5 c4 c4 Dy2
DY2Hh—] I~ e R4
R4 Qc ! DY1
DY1H—] 3T
/w\ K R3 Re | -HV s oo R3 on
=%20: SHIELD CABLE a2
R1_ (RED) Ed . | Acef - R2 —
L W——oHA COATING K R1 R21_ | v
——9 :'SHV-R
R1: 10 MQ R3, R4 : 240 kQ
R2: 1?@ $67.0+0.5 R2, R5 : 360 kQ
R3 : 480 kQ R1,R6 to R11, R17 : 200 kQ
R4 to R15 : 240 kQ R12 to R16 : 300 kQ
R16 : 51 kQ R18to R20 : 51 Q
C1:0.01 uF R21: 10 kQ
C2:0.02 uF C11t0C7:0.01 uF
C3:0.03 puF C8:0.022 uF
C4 : 0.0047 uF C9:0.033 uF
SIGNAL €10:0.01 uF
OUTPUT C11: 470 pF

54

TPMHAO151EA

MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.

TPMHAO330EB



(Unit: mm)

@ H6559

@ H6527, H6528

PHOTOCATHODE

~ PMT: R6091
WITH HA COATING

83+ 1
¢77.0+1.5
% __#65MIN.
? |
) |
L—"’"F“~ T
M
5 ]
) j‘
1
1
o ‘
2 1
N \EW
T
]
. T
i
¢70+1
SIGNAL
OUTPUT

MAGNETIC SHIELD
. CASE (t=0.8 mm)

9508 + 10

9460 MIN.

SIGNAL/HV GND
SIGNAL OUTPUT

PHOTOCATHODE

: RG-58C/U (BLACK)

610 + 20

695 TYP.

(85)

PMT: R3600-02

HEAT
SHRINKABLE
TUBE

L
TC3 Ri8

Tc2
F

T T

H.V
: SINGLE WIRE

$0.001 pF
14700 pF

* HYBRID CABLE CONTAINS A SIGNAL CABLE
AND HV WIRE WITH ADDITIONAL COVER.

TPMHA0156EC

* TO MAGNETIC

61420408 SHIELD CASE
* TO MAGNETIC 613142 SIGNAL OUTPUT
SHIELD CASE {BNC-R
% P
SIGNALOUTPUT < 120 MIN. ——
{BNC-R = R20 R17% C5
o ) DY14 —1
o1 F18T cs L,_..T_\\w R19 R16% C4
R17 M DY13 —
Y125V gig N prorocatone Ri8 R15% C3
R20 Rysi C4 ] DY12 7
DY11 H—;Wﬁ b i1 R14% C2
R13 ] R13Z C1 I
DY10 H——po 402 = ! DY10W——F—
3@ ) R11: Cl= iy ij R12
DY7H—R103 3 — PMT: R1250 (H6527) A a——
DY§H—— 193 o N o \ R1584 (H6528) DY8H— 3
DYs R8 + 8 | WITH HA COATING R10
3 1 DY7TH——3
SH R7 @ R9
277, DY6H————1
DY4 gt T R8
Dy3h— P63 MAGNETIC SHIELD DYsH——]
RS =i = »
S CASE (t=0.8 mm) R7
S DY4n——F
== T BLACK TAPE Ya—o3
SOCKET ASSY RS
474 HOUSING R a—
R3
R2, R10, R1 G2.___ c6
R3, R2E
R4, R6 to R8, R14, R1 L ——.
11, R13, R1 K R1 R2 “HV
R12, R1 £ . SHV-R
R1
Reo. B2 R1, R17: 240 kQ C1:0.022 yF
09 uF R2: 360 kQ C2:0.047 yF
047 iF R3: 390 kQ C3:0.1 uF
R4: 120 kQ C4:0.22 uF
R5: 180 kQ C5: 0.47 uF
C! l R6 to R13: 100 kQ C6: 470 pF
C6 : 470 pF R14, R15: 150 kQ
R16: 300 kQ
* MAGNETIC SHIELD IS CONNECTED R18:51Q
TO GND INSIDE OF THIS PRODUCT. HB527=Flat window, Borosilicate R19, R20: 100 Q
H6528=Curved window, UV glass R21: 10 kQ
* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
TPMHAO0331EB TPMHAO0332ED
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@ H8711, H8711-100, H8711

-200

@® H7546B, H7546B-100, H7546B-200

0257 Qaxte o o L
‘ .m 29 g v =] e ! X 4-90.3 GUIDE MARKS
fg 4-90.3 19 9 @ 9 & g ﬂ P ——————o ANODET OUTPUT
o] |§ 3 ‘§ GUIDE MARKS I - o o 4 & P2 ——— 0 ANODE2OUTPUT | 254 PITCH
gl @ - 5|5/ 515 Al 0o ~Sal Ik [ : : (4084)
ol o |§ 11 I ElElE] & Dl o 8 ® LI TR~ i - 8x8
5 SN 4 o 55| 5la 5 g2 ol | ol g R == P63—————————o ANODE63 OUTPUT | 8x
18 2 o Z25|8| 8125 SJE 2k D | >l° LI P4 ——————o ANODE64 OUTPUT
= SolarelSear 23| e T | Dy12 OUTPUT
a ! = | 1
< alal al'T o 'z L 4903\ /
TOP VIEW 25|18 g[8 z 8 ! 2|2 s TERMINAL PIN (50.64)
I ~ MARKS ——o
PMT: R Fal b 030.0 £ 0.5, SRR R20 AT BANAL PIN
1300405, R7600-00-M16 (H8711) oy ‘F 7T7} EL‘F ~ wiey A
‘ R7600-100-M16 (H8711-100) | [ I SOFT TAPE l =R16
1 R7600-200-M16 (H8711-200) R34 I~ C4 C3 1
y % PMT: Ri9 | SRi15
2 INSULATING o 2 R7600-00-M64 (H7546B) Dyt2)
o 2 TAPE sl 3 R7600-100-M64 (H7546B-100) oo SR
S| @ R7600-200-M64 (H7546B-200) 3
q e Pl P2--P8 P9 --PI5P16 | Rig Q : { ) Ris | =R13
2 % POM CASE Ay Dyt
< 4 =3t | R17C1 =2R12
DIVIDER G, 182 08 Dyto—Wi—1.
ASSEMBLY by12 L i POM CASE SRt
R16 R12= C2 of o Dyob———
] Dy 11 —W—3 6l 2.54 ZR10
o R15 R11= C1 ~ 3
o SIDE VIEW Dyﬂ”—/\N\/?O:i;r 2560=1778 D3 ZR9 R, R5 to R14: 100 k2
Dye < 4-SCREWS (M2) _HV INPUT Dyf———1  R2toR4, R15:200k0
254 508, _2.54 RO= TERMINAL PINS =R8 R16: 300 kQ
. w2 Dye———3 (o064 Dys—————3 R1710 R19: 51 Q
y = g Zr7 R20: 10 kQ
4-SCREWS Dy12 OUTPUT oy 3 g ANODE OUTPUT Dys——— R21: 1 MQ
(M2) \ TERMINAL PIN bys = ¢ TERMINAL PINS (50.64) =Re C110C3: 0.022 yF
© X 5 (90.46) R6= 2 254 PITCH8 x 8 Dys—— C4:0.01 pF
= 50 [0 8 DysS————3% =R5
=g o & % 3 E
PO -1 L 1 ZI o4 R6= Dy12 OUTPUT ' Dy3t——
3 Tleorael Bl — 4 Ra TERMINAL PIN GND TERMINAL b2 =R4
o
[} -HV INPUT Dy3 = (0.64) PIN (40.64) | E—
ANODE OUTPUT JERMINAL PINS Dy2———=
TERMINAL PIN ($0.46) | R2=
(9046, R1 to R3: 360 k 4 I
254 PITCH 8 x 4) RAtORI3: 180kQ  F ___ RIS Al PN
BOTTOM VIEW R14:1MQ K R14 ($0.64)
R15to R17:51Q :
R18: 10 kQ
C11to C4:0.01 uF
TPMHA0487ED TPMHAO0506EC TPMHCO0223EB
€ H8804 €D H7260K, H7260K-100, H7260K-200
8x 2 LINE z
2-935 52.0+0.5 2.54 PITCH 2
-HV TERMINAL PINS (¢0.64)
4003 \ D2, ASP-23882-A-1, SAMTEC 4506228 318 E e z £
GUIDE\\ 93 || PMT: 254 55 22 & 2 &
MARKS R7600-M64 SERIES ~ POM CASE EE 552 EN
S r
b % / DIVIDER ASSEMBLY AANODE OUTPUT TERMINAL PINS 9 | [Se} ’"g g 5 = z
. _(¢0.64,254PITCH, 8x8) B N Qg nd 28 O Bz
ol v 1) ¥ TD-108-T-A-1, SAMTEC x 4 PCS o AT 858 88 ¢ a = 5
ol o bl | | X j 2z zz > zZ T O
a H P i = &, | <% Tz 0 c T Z
ol o 3 I 3 \_GND TERMINAL PIN (0.64) T [e] o
g ¥ a |l At TS-101-T-A-1, SAMTEC ANODE /ANODE g
v | WINDOW #32 WINDOW #1 g
f ‘ DY12 OUTPUT _— <
ﬁ} TERMINAL PIN (¢0.64) a I
30195 42 i TS-101-T-A-1, SAMTEC = %
025.7 4-SCREWS (M2) <
\ 5%° 5.2 : © s
TOPVIEW  _3--~_ 450408 BOTTOM VIEW _ P1P2 P31 P3 2
\:}',‘T"ED % D_};\ SIDE VIEW ey ) 3
INSULATOR " l D”‘ éiﬁg;: : (PINS CONNECTION: BOTTOM VIEW) : 0 ©
\ MARKS! ! P1|P9 [Pt 1|P49|P57| | ° <
\ 095 ) | | H c4 E
N || ong) b Ro| [E &
S s 5 3
iR | @ HOUSING (POM) DY10 3 H
! (GND| ! n i - C2== 1§ i
! ! 1 T T R8 | |& il
! ! o 127],254x15=381 || 254 DYa UARRE c
i
2
! m! ovs—I—E 3
< o
» [pelp | DY7——4 8
| *A:THROUGH HOLE (NO CONNECTION) | R7Z >
——————————————————— DY6F—1 a
R6S w
3 [0}
K~ F pve R53 £
P64 P63+ P2 P1 DY4——F §
R4S
=R20 DY3——3
3 DY10 OUTPUT R3S
DY2——
ANODE #31  PIN (¢0.5) GND TERMINAL Rz
j ANODE #1 PIN ($0.5) Y1 ———
R1Z
> =
o y G-
T eEE
-HV INPUT R1, RS to R14: 100 k2 E <gR-53 ﬁ Br0ea 000 25058800t K | Rio
TERMINAL PIN R2to R4, R15: 200 kQ 2 52 33 55 s a7 R M
(00.64) R16: 300 k2 gm 2899 ©0 ANODE #32 > i e B 8 o
R1710 R19:51Q EYES 88 Yo ANODE #32 ; @l @ R1 to R7: 220 k
R20: 10 kQ 33588 88 ANODE #2 R8, R9: 51 Q
R21:1MQ 23z 232 -HV INPUT R10:1MQ
C110.C3: 0.022 uF SaF =< <9 ANODE #1 to #32 OUTPUT ($0.46) \ TERMINAL (50.5) R11: 10 kQ
C4:0.01 uF 254 PITCH (16 PIN x 2 LINE 2.54 PITCH) C110C4:0.01 uF
(90.64)8x8 e
TPMHAO0550EA TPMHAO0455ED
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(Unit: mm)

€ H8500C

327+1.0
274509 12 3-36 CONNECTION FOR SIGNAL CONNECTORS
START MARK |16:4£05, (BOTTOM VIEW)

NN GND[ P7 | [GND GND] P3 | [GND] P1

- H = GND| P8 | |GND GND| P4 | |GND| P2

g p1| P2 |P3|palps|pe |P7 |P8 z | Wils GND| P15 [GND GND| P11| [GND| P9
-1 1 GND| P16 |GND |GND[ P12]
P9 |P10|P11|P12[P13|P14[P15 P16 o ! ‘ = GND| P23 | [GND GND| P19
o P17|P18|P19|P20{P21 |P22 P23 [P24 5 | == GND| P24 ] |GND| [GND| P20 |
b o o [ LE 32 GND| P31 ]| |GND GND| P27
3 P28|P29|P30 P31 |P32 i kel 1 ilael= adlal g GND| P32 |GND| GND| P28
S leaslpse 8 |P39 [Pa0 g &g [E E 853 GND| P39 | [GND) GND| P35
g m ] | E—1~0 GND| P40] [GND GND| P36
P41 P45 P46 |P47 |P48 £ | ‘ ™ j GND| P47] |GND GND| P43
P52|P53|P54 P55 P56 8 | P [GND| [GND| P44
o 5 | L GND GND| P51
d 1|P62|P63 [P64. T 7‘ | [E GND)| GND| P52
— T GND) GND| P59
‘6 26| 6.08 x 6=36.48 6, ge‘ INSULATING TAPE} gl M3 DEPTH 2.5 GND| GND| P60
H GND) *_|GND|

PLASTIC BASE! 3| TGNDI [GND|
PC BOARD M 4-SIGNAL OUTPUT CONNECTOR *& e w Gﬂw Gﬂw
] TMM-118-03-G-D, mig. SAMTEC sig4 SIG3 SIG2 siG1
TOP VIEW SIDE VIEW

IV: SHV-P,
(SHIELD CABLE, RED)

NOTE *A: Polarized positon of omited pin

Suitable sockets for the signal connectors will be attached.
The equivalent socket is SQT-118-01-L-D (SAMTEC).
As it doesn't have a polarized position marker,

it can be used at any positions,

P8 P64
P7 P63
P6 P62
P5 P61
P4 | P60

BOTTOM VIEW f<nw DY2 DY3 DY4 DY5 DY6 DY7 DY8 DY DY10 DY11 DY12 GR | py P57
R20
Rt | R2 |R3 [Ra | RS | R6 | A7 | A8 | RY
A WA ACTIVE VOLTAGE
o8 DIVIDER
oo
[ e | s @
R22 -4
g8
Rt o 2
g 3
[t = =
i 14 ...
i oL 90 0000000000999 9009
i TEeRea ] S: csgzgess BBPEEE8E
! R161to R18: 51 Q o a e et
By | RiotoRie i S E EEcceccere CEcccces
| Ri9: 1 23 55555555 55555555
HY 1 Rao:1 M ' 6« EEEEREEERE EEEEREREERE
o | R21,R22:4.99k2 | 2 ¢ 55555555 55555555
| Cii001gF ' 5 c8o0oc00030 3538005000
(SHIELD CABLE, RED) i I G L wow LW Wm W ow W owww
1 €2:0.022 pF ! IR = N =J=N= = N= =] [ R = W= W= W= W= W=
| C3:0.033 uF ! 2222228228 22¢ggg2¢g¢
! C7:0.0047 uF | T2z 32 ERE I
| C8,C9:00015uF K X
! DIVIDER CURRENT | 4-(DOUBLE-ROW 2 mm Pitch) CONNECTOR
1173 A G100V !
i
- TPMHAQS44EA

€@ H9500

START MARK

4624

2
b IREEEZEEEEERE@EWFIWE

SEPARATION MARK
ON FOCUSING ELECTRODE

nnnlnnlunmmlmmm
[a0[2 28 [ sl ol 22|

3.04x 144256
[=PT

TOP VIEW

3.04 x 14=42.56

INSULATING TAPE
Y

CCONNECTION FOR SIGNAL CONNECTORS
(BOTTOM VIEW)

Oas

siG4 sia3 siG2 SiG1
s GND||[GND] [GND][GND] [GND][[GND] [GND J[GND
A D GNDIfGND] [GND[fGND| [GNDIf[GND| [GND |l GND
(SHIELD GABLE, FED) GND][[GND| [GND]f'GND| [GNDf[GND]| [GND [[GND
GNo|[[GND| [GND]fGND| [GND[GND] [GND JIGND
. 5 |[Pia | [Prilf po | [P7 |l P5 | [P3 [Pt
GAP HOUSING (POM) _ 6 [prz|iPi0] [P8 | P I
226 MAX. 1 P27 |[ P25
<l 728 |[ P26
BASE (POM) 3l Pag |[ Pt
2 pad [ Paz
si64 5iG3 siG2 SIGH Feea lesr |
P60 | PsB
i Y 9of 1 [ers]lers |
i H il P76 |[ P74
| P91
f [Pot]
i
i
‘ i —©)
i
i
i
i
i
i
i

PHOTOCATHODE (EFFECTIVE AREA)

Rl R3

R4

s

K_DY1 D2 DY3 DY4 DY5 DY DY7 DY8 DY DY¥10 DYi1 DYi2

GR

6 | A7 | A8 | RY

5]

(MATES WITH

CABLE ASSEMBLY (SUPPLIED)

[¢]

QrE-04
FDA)

0-03

508

86, 2365\ 86
4SIGNAL CONNECTOR M3 DEPTH: 4
333:09 )40-03-F-D-A, SAMTEC
36400 {0.8 mm PITCH. DOUBLE ROW
WITH INTEGRAL GND PLATE)
SIDE VIEW BOTTOM VIEW
\ \\ | (MATES WITH
2\ E Rl
FoA)

14.08

i

RIBBONIZED COAXIAL CABLE

(50 2 IMPEDANCE)

METAL PLATE (GND)

17045

15.72

NOTE: 4 SETS OF SOCKET AND CABLE ASSEMBLY WILL BE ATTACHED.
(SOCKET: QSE-040-01-F-D-A, SAMTEC / CABLE ASSEMBLY: EQCD-040-06, 00-SEU-TEU-1, SAMTEC)

AGTIVE VOLTAGE
DIVIDER

SHV-P
(SHIELD CABLE, RED)

Ri 1o RY: 470 kad (35 %, 0.125 W)

RI16 1o R18: 51 0 (45 %, 0.125 W)

R0 304 (45 % 0125 W)

R20: 1MQ (25 %, 0.125 W)

R21, R22: 4.99 KO (45 %, 0.125 W)
C1,C7: 001 uF (200 V)

C2: 0.022 F (200 V)

C3:0.033 4F (200 V)

C8:0.0047 F (2 kV)

DIVIDER CURRENT =180 A at -1100 V

P16

|P256

|P2ss

P15
F

P2
Pt

(P17 to P32)
(Po2510 P240)

[ [ ge
gy E e E e EE
55 55 55 55
22 28 28 22
EE..ooun EE.enns EE .oovee EE
55 55 55 55
33 33 33 33
2@ 2w 2 2w
g4 g8 g8 28
88 88 88 88
eg 2 2 ge
B R £z ]
408 mm PITCH HEADER
(PN QTE-040-03-F-D-A, SAMTEC)
TPMHAOS04EB
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Quick Reference for PMT Socket Assemblies

PMT Characteristics Assembly Characteristics
Tube Type No. Refe- . Standard Maximum
Assembly | L. / rence |Outline| -V =l Rating Rating
Type Diamet Volt P ¢ No Input Output o 2 Notes
No. lameter HeliEgl= age for| : Terminal | Terminal | Overall~| Divider Overall
D'Sg'btm'on FP'\:IT Voltage | Current | Voltage
atio eature
(V) (mA) (V)
E1761-21 |10 mm 2;222 ® 22 1] SHV BNC -1250 0.35 -1500
3/8" _
E1761-22 (3/8") R2496 @] 20 [ 1] SHV BNC -1250 0.32 -1500
E849-90 |13 mm R647-01 W) 20 SHV BNC -1000 0.28 -1250
(172" R2102 24
E849-68 R4124 29| 20 AWG22 | RG-174/U| -1000 0.23 -1250
E974-17 R1166 20| 20 SHV BNC -1000 0.27 -1800
E974-22 | 19 mm | R1450 2| 20 SHV BNC -1500 0.37 -1800
E2253-05 | (3/4") | R3478 2] 20 SHV BNC -1700 0.34 -1800
E974-19 R4125 2| 20 6] AWG22 | RG-174/U| -1500 0.27 -1800
E2037-02 R1548-07 ®2 24 AWG24 AWG24 -1250 0.13 -1750 |6 uAis for total of 2 anodes.
E6133-04 25 mm R5505-70 60| 20 H SHV BNC +2000 0.36 +2300 |E6133-03 (-HV) is available.
E2924-11 (" R7899 2| 21 9] AWG22 |RG-174/U| -1250 0.28 -1800 |For R7899 (Glass Base Type)
R3998-02 20
E -2 14 10 AWG22 RG-174 -1 2 -1
990-29 R3998-100-02 | 26 [10] G G /U 000 0.23 500
251Tm R1924A 20
E2924-500 (1) @8 SHV BNC -1000 0.24 -1250
28 mm
R7111 20
(1-1/8")
E2624-14 | 28 mm R6427 3| 20 SHV BNC -1500 0.32 -2000
E2624-04 |(1-1/8") 33| 20 AWG22 | RG-174/U| -1500 0.37 -2000
20 -1250 0.32 -1750
E2183-500 R580 2| 20 SHV BNC -1000 0.26 -1250
38 mm R980 20 -1000 0.26 -1250
(1-1/2") R3886 20 -1500 0.54 -1750
E2183-501 2| 20 SHV BNC -1000 0.36 -1250
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 | 22 SHV BNC -2500 0.58 -3000 |with shield case
22
E1198-05 R1306 3| 24 AWG22 | RG-174/U| -1000 0.31 -1500
R1538 22
R1307 HIELD
E1198-20 80 3| 24 S RG-174/U| +1000 0.28 +1500
51 mm o0 CABLE
o
6(() m)m R6231 22
(2.4") R6231-100 26 . SHIELD
E1198-26 : 19 RG-174/U| -1000 0.25 -1500
76 mm | 16232 22 CABLE
3" R6233 22
R6233-100 ® | 26
R6234 24
SHIELD
E1198-27 R6235 24 RG-174/U| +1000 | 025 | +1500
R6236 24 CABLE
R6237 24
E5859 51 mm R329-02 I3 22 SHY BNG -2000 05 -2700 |shield case is avallab'le. .
" R6091 22 -2500 |+HV type (E5859-02) is available.
R329-02 22
76 mm _ -2700 |shield case is available.
E -01 - €0 20 - .
9859-0 (3" 223;105 ) 22 Z SHY BNC 1500 0.42 -2500 |+HV type (E5859-03) 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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PMT Characteristics Assembly Characteristics
Tube Type No. Refe- . Standard Maximum
Assembly | L o / rence |Outline H.V el Rating Rating
Type Diamet Vot Page f No Input Output o 2 Notes
No. lameter VoliEgE age tor : Terminal | Terminal | Overall~| Divider Overall
D'Sg'btf‘t'on FPI\:IT Voltage | Current | Voltage
atio eature
(V) (mA) (V)
-1250 0.32 -1500
HIELD
E1198-22 S RG-174/U | -1250 0.32 -1500
CABLE
-1500 0.38 -2000
R877 22 +1250 0.32 +1500
SHIELD . .
E1198-23 127 mm R877-100 | 26 CABLE RG-174/U| +1250 0.32 +1500 |shield case is available.
) R1512 22 +1500 | 0.38 +2000
-1250 0.32 -1500
E6316-01 SHV BNC -1250 0.32 -1500
-1500 0.38 -2000
R1250 - 22
E7 6 23 HV BN -2 . -
693 R1584 o 20 23] S C 000 0.68 3000
20(‘:3?)1 " Reo12 22 +HV type (E7694-01) is
E7694 % SHV BNC | -1500 | 0.32 | -1800 $ P
254 mm available.
R7081 22
(10")
. 24
E5770 16 mm @ PIN PIN -800 0.29 -1000 |on-board type
TO-8 R7400U 24
R7400U-06 | | 24
E5780 Type 2) o4 AWG22 | RG-174/U| -800 0.29 -1000 |cable type
R7600U 24
R7600U-03 - 24 SHIELD
@ 26 - - . -
E5996 R7600U-100 22 o4 26] CABLE RG-174/U 800 0.3 900
R7600U-200 24
R7600U-00-M4 B 24 SHIELD
E7083 R7600U-100-M4| 22 24 CABLE 0.8D-QEV| -800 0.3 -900
30 mm R7600U-200-M4 24
R5900U-00-L16 24
Square . SHIELD Active base type
E6736 duaTe | pegoou-100-L16| 17 | 24 0.8D-QEV| -800 | 034 | -900 ve base yp
Type CABLE (E6572) is available.
R5900U-200-L16 24
HIELD
E7514 R8900U-00-C12| 37 44 S 0.8D-QEV| -800 0.27 -1000
CABLE
R8900U 24 SHIELD
E10411 () 30 RG-174/U| -800 0.3 -1000
R8900U-100 | 24 H CABLE
R8900-00-M16| 24
E934 @0 31 PIN PIN - 2 -1
9349 R8900-100-M16| 24 . 800 0.28 000

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

E1761-21, E1761-22

SOCKET SOCKET
#10640.2 PMT PIN No. SIGNAL OUTPUT PMT  PIN No. SIGNAL OUTPUT
e e 5:RG-174/U (BLACK) T RO — 5 : RG-174/U (BLACK)
44?: A SOGKET: E678-41N BNC CONNECTOR BNC CONNECTOR
P — P
Q HOUSING R112caL R10£C3=
b M_(INSULATOR) DY8b+-D) ot DY8B+4-<D) rotoal
3 ‘ DY7p+-B) motord DY7p+4-5) Reict
| siaNALouTPUT DY65+--@) - DY6p- ,J
E - RG-174/U (BLACK) R1 to R4: 510 kQ
“\.BNC CONNfECTOR) DY5p- @T7 DY5p~ ’@TS R5 «oomo: 330 kQ
® R1 to R11: 330 kQ -® C110C3: 10 nF
HY Dyab R6 C1toC3: 10 nF DY4s- R5
-H. DY3p4--@——] DY3b+-@—
° A\ : SHIELD CABLE (RED) R5 R4
2 T \SHV CONNECTOR DY2p % DY2b- 7®F
R3 DY1p- —@Tz
pYiv-@— R1 HV
o HV : SHIELD CABLE (RED)
E K'—t-@—1—""—75) : SHIELD CABLE (RED) SHV CONNECTOR

SHV CONNECTOR

TACCAO0075EB

TACCA0076EC

E849-90

E849-68

@

SIGNAL GND
SIGNAL OUTPUT

% % ‘ ‘ ) RG-174/U (BLACK)
<
o TEE S qeee EORPRE Tt
o B SIGNAL OUTPUT bt}
To : RG-174/U (BLACK) . = | pY10 v- (8)—
° BNC CONNECTOR | \ RI0 =C2
o ] : oot @1 T
g R112C3— 0 ‘ H—‘ R9 Cc1
2 DY105-+-<2) < I bye v -@ T
2 DY9&7©F“0 C27 R1 to R11: 330 kQ S | | R8
< HOUSING oves® RoLicd C1t0oC3: 10 nF Q HOUSING | pvz H—{‘f : -
(INSULATOR) R8 (INSULATOR) } DY6 -
— DY7p+4-(@— 1 R6 R1:1 MQ
POTTING R73 POTTING I oys - (@ R3: 510 ka2
COMPOUND DY6b+--9— COMPOUND R2, R4 to R11: 330 kQ
R6 ‘ ‘ RS C110C3: 10nF
S oYsh1-@ 1 ° | DY4 h- (1D
H H R4
8 DY4¢ ﬁm § } DY3 H
- R3
DYer- @y | ove wt-@]
DY25-4--G—] | | R2
DY1>}7@R—2 i | oY1 -
R1 v L @] il H
KB - SHIELD CABLE (RED) e AWG22 (VIOLET)
,,,,,, SHV CONNECTOR
TACCAO0077ED TACCAO0210EB
E974-17, E974-22
E974-17 E974-22
SOCKET
PMT SN, PMT  PIN No. SIGNAL OUTPUT
-—— SIGNAL OUTPUT RGAT74/U(BLACK
‘ - : RG-174/U (BLACK) —®T,@ 1 RG-174, ( )
| | BNC CONNECTOR BNC CONNECTOR
230+05 } P H_“ A1 ZCs b
17.4¢0.2‘ | | R10 c2 DY10p~
pYe -4 %{
| bYer re Lo DY9B-
| bvs HJ‘ -O+— DYeo. R1: 680 kQ
- | R8 R3: 510 kQ
2| v | o7 - (3 R2, R4 to R11: 330 kQ
o208 | P pY78; e C110C3: 10 nF
5 g :ﬁéﬁﬁon) | o¥e 7 ® 6 R1:510 kQ DY6b+--®—]
— | pys HJ@_‘ R2 to R11: 330 kQ R6z
| | RS C11t0C3: 10 nF DYS&»f@F_
2 ﬂﬂ \ POTTING | ovand-© Ra DY4&——@—R44.
2 | L
f COMPOUND } ovs - (D] DY35L-(D
< R3 R3z
! — | pv2 H—“ DY2p+-—
=iy | R2 R2z
E974-17, -18 attaches BNG | DY1 P12 o " DY ’3""@?‘14; iy
K [ S bi .
naotcanen L J {1)——————(0) : SHIELD CABLE (RED) K- O—3 Sﬁ?/lglz)DN(ﬁlé?:lrl%gED)
—— — = — — SHV CONNECTOR
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(Unit: mm)

B E2253-05

A E974-19

SOCKET
PMT
****** (PIN No SIGNAL OUTPUT
' ' : RG-174/U (BLACK)
EMI"SOCKET i |
No. SIGNAL OUTPUT ! ' GND
: RG-174/U (BLACK) ! ' 2R16 : AWG22 (BLACK)
R f BNC CONNECTOR ¢230403 ' ! ZR15TC3
R113 C3+ !
7 DY8b+-7) g74:02 ! | ZR14
i
R10% Cot ‘ 1 DY10EH®
oS DY75+--@3) R1: 1 MQ —1 SOCKET | H 2ZRI13
@ R9F C1== R2: 750 kQ : E678-12H | '
H HOUSING DY65+--®) s R3: 560 kQ = . ! 2R12 C2
5 (INSULATOR) R4, R6 to R11: 330 kQ = ! |
8 DY56+--@ R5: 510 kQ a5 HOUSING ' ! =RU1
R7 N ' DYOP®
DY4p-+-(@— C1t0C3:10nF <& INSULATOR! | ) R10
r Q 1 ]
R6 < ' ! —c1
° POTTING DY3o+-(D—1 ! ' R9
e R5 1 DY8O——3
T COMPOUND DY251--@® ! i R8
2 R4 HY | DY7PHe—3
DY1b~ ’@Ts : AWG22 (VIOLET ! | R7
7 R2 . DY R6 R1: 499 kQ
EX I : R2 to R7: 330 kQ
< R H 3 : AWG22 (BLACK) | DYsp@—3 R8,R11 to R13: 390 kQ
Kt --— : SHIELD CABLE (RED) 2 ! ' RS R9, R10: 300 kQ
777777 SHV CONNECTOR | DY4PeO—3 , R10:
SIGNAL OUTPUT ' i R4 R14 to R16: 360 kQ
:RG-174/U (BLACK) |, DY3P+D——3 C11t0 C3: 10 nF
i | R3
D2
R2
B AJ j L DYIDT@—]
Yy |
0] ) | 2R1 HV
i : L o:AWG22
TACCAQO79EB . momoms (VIOLET) TACCAO0230EB
SOCKET
PMT Sp?ﬁEET - PMT_ BINNo. os e SIGNAL OUTPUT
,,,,, | 0. | — }—Lﬁ : RG-174/U (BLACK)
_ | —«.—- o SIGNAL OUTPUT2 | ! BNC CONNECTOR
} |  AWG24(RED) I ! R19 hv
-® o | | M
| ‘ ls;(\sﬂ;ué&%ugﬁ%m) $240+05 WP ' LT ~=%: SHIELD CABLE (RED)
} | ©220£05 : ovis | __R24 2R18 =C5 SHV CONNECTOR
| } AWGZ4(BLACK) ¥ ! > ! ® o3 SR17 IC‘;
} | POWER SUPPLY GND of | DY14 Wﬁcs
P I Rt c3  :AWG24(BLACK) I
| B“.‘«Mﬁ%
| DY10 »—M@—{ 9 ) ore R15 TC2
o | [ c2 # HOUSING ! DYQW%
2 HOUSING I byg >—>—¢— @ { Q INSULATOR I ! ZR14 C1 R1: 10 kQ
+ (INSULATOR) } c1 8 \(NSULATOR) Loy Po—3— R2 to R18: 330 k
B R13 R19: 100 kQ
8 } Dy ")_L . J ' DY10 1B o R20, R21: 1 MQ
1 | I ! R22 to R24: 51 Q
POTTING | bY7 H_' @ POTTING : DY9 Bw«@—‘ 11 C11to C5: 10 nF
COMPOUND } oY7 »—)—l @_ COMPOUND | pYsp+-@— ©6, C7: 4.7 nF
i
ol | R1:2.7 MQ SIGNAL OUTPUT oY PHe—3 o
bt I DY6 ,.)_, @_ R2, R4 to R11: 680 k ° :RG-174/U (BLACK) 1 , ZR9
8 | c 23: e M I BNCCOMNECTOR | DYSEH@—3
1 H o 7
2 | DYs H—t {2 )— 10C3:10n 2 +HY ' DYsPH@—
| : SHIELD CABLE (RED) | I R7
} DY4 H—[ @— SHV CONNECTOR | DY4BT@7 .
o | |
| DY3 »—)—‘ @— ! V3O RS
| DY2 BJ-( —
I DY2 »—F .— | ! R4
| ‘ 1 DY13e—3
| ovi b= K | R3
™ R1 N R2
I @ o HV I ! B2
R : AWG24(VIOLET) [R— !
TACCA0028EC TACCA0231EB
440403 pur  SOCKET 440+03
. _ _PINNo. SIGNAL GND
350403 - - ___
i H®—§: SIGNAL OUTPUT 35.0£03 PMT SOCKET SIGNAL GND
| P | C-——Y Retrau@eAck || || PIN No. SIGNAL QUTPUT
2 00% ! ! Lol oo AAGEE (BLAGK) o0 - ~ %S 5& i RG-174/U (BLACK)
b Oy IDY10 5 -G 5 ISR P POWER SUPPLY GND
H Q
2 %\3/69 I | R12T C2 3 =g R11LcaLl AWG22 (BLACK)
B 0 | ove »—:r@ﬁm S QY oYor-@
R102 C2=
2- ¢35 I DY8 - O— DY8p-+-<®)
$26.0 £0.3 | | R10 2435 R9=C1Z
| pY7 H—:@* . $26.0£0.3 DY7e-@—
9
~] } DY6 n+- 2] R1to R4, R6 to R13: 330 kQ DY6p--5—1 R1:1Ma
0| @ I R8 R5:510 k@ ~ R7 R2 to R6,R8 to R11: 330 kQ
2 . DY5p-+- ,
° gl } DYsH—‘L@— ar C11t0C3: 10 nF o % or 2;:?(1)0;;9
3 B o C3: 10 nl
2 HOUSING I b4 -3 sl ° pYapi-®
< 0280 + 0.5 \(INSULATOR) ! [ R6 H DY3h-
! | DYs H—‘t@— as @ HOUSING R4z
28.0 05 | \(INSULATOR) | DY2p4--@—1}
2 POTTING | ove - @ 228 R3
o COMPOUND | R4 DY1p--@
3 DY1 -2 o R2
AL } | R3 5 mu POTTING -—-D—]
| } p COMPOUND R1 I
| | R2 <) ~® AWG22 (VIOLET)
| X |
K | R1
L,T/T,J DtV

AWG22 (VIOLET)

TACCA0032EC

TACCA0215EC
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[ E2924-500

E2624-14

440403 440203
35.0+0.3 50205
PMT SOCKET
2 @% PNT_SockeT PIN No. SIGNAL OUTPUT
i %QL - SIGNAL OUTPUT 2 K% === : H(é-é 73/u (E:I:.AC()DK)
3 2.435 RG-174/U (BLACK) - BN NNECTOR
8A& BNC CONNECTOR 9 & @ .
8
R1a R11FC3
926.0+0.3 Dy 1015+ --@®—H R1: 1320 kQ
A’—ri 2935 RizR10ZC2T R3: 510 kQ
~ £26.0£03 Dy9PH--G— R2, R4 to R11: 330 kQ
} } Ro=C14 R12to R14: 51 Q
o = Ri12 "UTHIT C1to C3: 10 nF
g $28.0 +0.5 ~ Dy8>---@—# ReZ C4: 4.7 nF
o = R1 to R13: 330 k o Dy7RH--@—1
e HOUSING C1to C3: 10 nF 9 3 Dys} R73
“\(INSULATOR) C4: 47 nF bt . Re:
3 HOUSING R R5=
el 28.0+0.5 - I
PoTNG ¥ (INSULATOR) DyAR-O—— 1
COMPOUND Dy3P+--@ 3
o Dy2l R3=
W ° H' POTTING KOYIBH-@ R2=
3 H o COMPOUND c4
M SHIELD CABLE (RED) 2 \T miz M HY
L SHV CONNECTOR < ~="%) : SHIELD CABLE (RED)
SHV CONNECTOR
[l
(I
TACCAOQ081EC TACCA0082EC
SOCKET
SIGNAL GND SIGNAL OUTPUT
PMT_SOCKET } - :RG-174/U (BLACK)
. SIGNAL OUTPUT [ BNC CONNECTOR
$32.0405  RG-174/U (BLACK) |
25.2 + 0.5 I 1
F L 952005 _ [P R1222C3
i | DY10 kA - {
J Dy10P+- . ‘234,0:0.3‘ | ! R11LCc2
N I DY9 b -
0 @, (:)
s Dy9pH---®— ik R2, R4 to R6: 200 kQ l | I R10==C1
o HOUSING R3, Eef 300 tn 0 B HousiNG | ovanl-(@) T
ES \(INSULATOR) Dy8P- 7: 240 kQ b N_(INSULATOR) | I R9 R1:10kQ
R9: 400 kQ s | DY7 - (@) R2: 660 KQ
Dy7b+ R10: 660 kQ E; | ! Re :
POTTING Dy} R11: 600 kQ | Dve -
COMPOUND Dysi R12to R14:51 Q POTTING I | R7
¥ C1:10nF COMPOUND | I
Dy4p- €2, C3: 22 nF | DYs Hq‘ -3 o
° C4to C6: 33 nF e I
% Bva 5 | DY4 i-10-]
3 Dy2{H 2 } | R5
N KDy1P+ HY v | Y3 - (2
~ AWG22/TFE D ove ol e
(VIOLET) 1 ! | R3
1 | D1 -0
o
=] K I R2 -HV
o 1T @] - SHIELD CABLE(RED)
- SHV CONNECTOR
TACCA0084ED TACCA0166EC
PMT SOCKET
PIN No. SIGNAL OUTPUT
SIGNAL GND 5 : RG-174/U (BLACK)
. BNC CONNECTOR
| SIGNAL OUTPUT
} RG-174/U (BLACK) R1: 10 kQ
! T POWER SUPPLY GND R2, R11, R13: 300 kQ
ted | A1 cs AWG22 (BLACK) R3to R7, R14: 150 kQ
. R8: 180 kQ
| DY10 - (10—3 %
| } R10 c2 R9: 220 kQ
| Dyo w@f% R10: 330 kQ
} I R9 c1 R12: 240 kQ
| D8 Hi‘.— T R15:51Q
| | R8 C1:10nF
$64.0+03 | DY7 e 0 C2:22nF
| | R7 C3:47 nF
$56.0+0.3 | pve ﬂ—& o R1: 680 kQ C4: 100 nF
| | —=C4 R2toR11:330kQ C5:4.7 nF
} Y5 15— . C1to C3: 10 nF
| 5 C4:47nF -H.V
| 3 )
2 | Dvam {9 e W—=- : SHIELD CABLE (RED)
| | R1
A ! ova @ SHV CONNECTOR
3 HOUSING | | R3
(METAL) } DY2 tH-
| } R2 TACCA0086EC
e | DY1 b=
H I K | R1
o K | K
% W L —=® AWG22 (VIOLET)

62

The housing is internally
connected to the GND.

TACCA0220EB




(Unit: mm)

E2979-500

E1198-05

$62.0£05 SOCKET
PMT SOCKET
”””””” SIGNAL OUTPUT
L BNC CONNECTOR SIGNAL OUTPUT
P RG-174/U (BLACK)
0
S
— DY125— AWG22 (BLACK)
e
5
© MAGNETIC Y11
SHILD CASE | 1oy
R1: 10 kQ
0 oY R2, R5: 240 kQ
DYs} R3, R7 to R12, R18: 200 kQ
J‘ - DY7} R4, R6: 360 kQ
Dvel R13 to R17: 300 k .
=i 3-M2 i R19 to R21. 51 Q R1 to R10: 330 k2
9 DY5} C1: 470 pF C1to C3: 10 nF
o HOUSING DY4 C21to C8, C11: 10 nF C4:4.7nF
q | C9: 22 nF w
3 (METAL) Dvai ©10: 33 nF 2
DY2P- o
m ; DY1} g 8 HOUSING
G2----
@ A%Cf = IM(METAL) a----- "
1
-HV e (K 1 HY
K SHV CONNECTOR s [I— @ AWG22
" L (VIOLET)
2 w‘ The housing is internally ( )
The housing is internally connected to the GND.
SIGNAL connected to the GND.
OUTPUT
:BNC-R
TACCA0093EB TACCA0221EB
SOCKET SIGNAL GND
. ,’1""1,‘ PIN No.
i -1 SIGNAL OUTPUT
| } c5 RG-174/U (BLACK)
|
| | R11 ca
| | +H)
} P | SHIELD CABLE (RED)
|
| ovs "H‘ - *I POWER SUPPLY GND
R9 c2
| Dv7ei- @**I
I | R8 c
| DY6 1 —@—4-‘
} | R7 R1 to R11: 330 k2
DY5 M—{)— C1to C3: 10 nF
| I R6 C4, C5: 4.7 nF
| DY4 -]
! I R5
| -
m_ | ovami O
S | | R4
b | DY2 Hy-
3 I | R3
a3 HOUSING | pyy -
I(METAL) } | R2
I o
W K I R1
| -
8 e
The housing is internally
connected to the GND.
TACCA0223EC
E1198-26, E1198-27
SOCKET
SIGNAL GND T SP?,\?':‘ET R13 SIGNAL GND
SIGNAL OUTPUT i } - — SIGNAL OUTPUT
RG-174/U (BLACK) | | c5 l” ~77 7 RG-174/U (BLACK)
| | R11 C4
| | —p +Hv
1P | SHIELD CABLE (RED)
| Dve "H‘ - o 1 o POWER SUPPLY GND
|
DY7 B '—%
| | © R8 c1
964.0£0.3 I DY6 h (7 T
56.0+0.3 R1: 10 kQ | ! -
29602 0. R2, R3: 680 kQ | ovs b ®
| | R6
| pé RO ms R1to R2: 680 kQ
0 ! R3to R11: 330 kQ
b | Dvemi-(O— e R12: 10 k2
o | | R13:1MQ
3 HOUSING } Y2 -3 — C110C3: 10 nF
R3 4,C5:4.7 nF
M(METAL) | | c4,
DY1 iH--(1)—
J ! " R2
e | |
+| |G -
°
3 Ik | R1
g : T @
SHIELD CABLE (RED) L
The housing is internally POWER SUPPLY GND The housing is internally
connected to the GND. connected to the GND.
TACCA0224EB TACCA0225EB
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E5859, E5859-01

E5859

E5859-01

PMT  SOCKET PMT  SOCKET
 PIN No. SIGNAL OUTPUT _PINNo. SIGNAL OUTPUT
:BNC-R BNG-R
P P
Ro4: 1 R24:
porreas 10 %7 RovRost TO°
Dy1224- Dy12PH--@
V12O V12 @
R21 c5 R21 C3
R26R20: R26R20:
#58.0+05 Dy11} 1o Dy11 =@ o
$51.0£0.4 . rosrist 704 oviol Rosrisl TC?
F—T y10k iz ] R1:10 kQ VIOt R17 R1:10kQ
R2, R12, R16, R17, R20, R21: 180 k@ :
R16: . R12, R16, R17, R20, R16: R2 to R6,RY to R13: 220 ka2
o of L L 3m2 Dy9 3H--B RS R3, R13, R18, R19, R22 to R24: 226 k2 DYQ}%*@TS R7,R8: 154 kQ
3 & (THREADED HOLES c2 R4, R5, R7, R8: 121 kQ R14 to R21,R23.R24" 110 k.
& FOR INSTALLATION Dyal R14: R6, R9 to R11, R14, R15: 150 k@ Dy8} R14: R22:0Q
3 OF MAGNETIC | R13 R25: 51 kQ i R13] R25:51Q
K N_SHIELD CASE DV7?’PH12 R26, R27: 100 Q DY7?’PR12 R26,R27+ 100 ©
Dy6} C1:470 pF Dy6} C1: 470 pF
i r-’qmoEtJTTIr:JG Dy5 13- R11 C2:22nF Dys - @11 €2,C3:10 nF
( ) C3: 47 nF © C4:22nF
SH Ao C4: 100 nF SH Rio
| 2600£05 | Dy4EH-B gt C5 0 G7: 220 nF Dy4EH-@Rod
Dy3-®@ ggl Dy3P1-®@ gl
oyl R7 byl R7:
f f
oy1 eaé]«gg oyt %@—2?
G- R4 Go-—- R4
SIGNAL R3 il R3 G
s oot Ly dow e P
: A1 SHV-R R1 SHV-R
The housing is interally The housing is internally
connected to the GND. TACCA0176EC connected to the GND. TACCA0178EC
E1198-22, E1198-23
SOCKET SOCKET
_PmT SIGNAL GND PMT__PINNo. o8 SIGNAL GND
I SIGNAL OUTPUT | - @— |—§: SIGNAL OUTPUT
! RG-174/U (BLACK) I R13 1 RG-174/U (BLACK)
| ! | 5 +HV
|
I Z SHIELD CABLE (RED)
| P R127= C3 == C4 R14 (RED)
! I

P
3
+H
S
& HOUSING
METAL)
9|
+H
3
8
2

! e R1: 10 kQ
R2 to R13: 330 kQ
DYs "’J"{% C1toC3: 10 nF
| R7 C4:4.7nF

e
K
+

I
?

SHIELD CABLE (RED)
POWER SUPPLY GND

* The housing is internally connected to
the GND.
** High voltage shielded cable can be

connected to a connector for RG-174/U. TACCAO168EB

I

DY10 »—H{—T POWER SUPPLY GND
I

oYe #-(D—
I

DY8 »—H——T
I

DY7 »—H@#
! R1 to R12: 330 kQ

DY6 H- {(6)—4 :

FH‘ R13: 1 MQ
R14: 10 kQ
DYs - (5)—3

" C1to C4: 10nF
DY4 ")‘}@_‘ C5,C6: 4.7 nF

I
DY3 »—H‘@~

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

TACCA0169EC

$64.0+0.5
— THREADED HOLES
o T FOR INSTALLATION
S OF MAGNETIC
b SHIELD CASE
- (e. g; E989-60 FOR R877
b E989-61 FOR R878)
iy L L
{1F HOUSING
' (METAL)
SIGNAL
OUTPUT
:BNC-R

64

PMT SOCKET TO AL HOUSING

PNNo. SIGNAL OUTPUT

:BNC-R

R1: 10 kQ
R2 to R13: 330 kQ
C1t0C3: 10 nF
C4: 4.7 nF

-H.V
R1 : SHV-R

The housing is internally
connected to the GND.

Note: Magnetic shield case is available
to order separately.

TACCA0089EB




(Unit: mm)

PMT  SOCKET
5 SIGNAL OUTPUT J 5 SIGNAL OUTPUT
:BNC-R b :BNC-R
Dy10-4
74.0+0.5
: R Dy9p-+
@ Dys}
DytB-1-@ :=n14 n Dy7|>--
Dy10D-1@—% s Dy6t R1:10kQ
Dyl S R2, R3, R7: 750 kQ
b Dysl 3 12 Dy5b-- R4, RY: 200 k2
S y ZRit RS: 91 k
2 Dy7P-1-®—1 Dyl R6: 510 k2
= Dy B—F 0 . R8: 300 ko
£ R9 R10: 100 k@
oysR-+@—3 DyaP-1 R11 to R17: 150 k@
HOUSING Dy4D-1-@—3 18 Dy2i- ! R181t0 R20: 51 Q
. \(METAL) oyal TR7 4 C110C8: 10nF
i =R C4: 4.7 nF
Dy215-+-@ £Rs Dy1p—+
Dy1P1-@—F F3---—1
8 =R4 >
- =R3 Foot
N 1 K Bl & HY
K $h2 H S SHV-R
FSHV-R The housing is internally
SIGNAL The housing is internally connected to the GND.
OUTPUT connected to the GND.
:BNC-R
TACCA0227EC TACCA0229EB
SIGNAL OUT
=—t—n 1= GND or +HV SOCKET
! I R9 c3 i iRG-174/U
I pys p—3+
} IR8 T C2 GND (BLACK)
| bv7 HJ—R7 1 o c3
Top View | T
| DY6 9{;7 c2
|
$1740.2 | DY5 )—)]‘—< $17+£0.2 c1
I | R5
I DY4 p—7 ;
w0 | | R4 I
3 | DY3 pi—} ! R1 to R8: 330 kQ
& | I R3 0 ‘ :
e DY2 B S R9: 160 kQ
! R2 H I HOUSING C1t0C3:10nF
~ H $0.45 \KD‘” p—1 - - \ \(INSULATOR)
[LA N Y
=7 . Hvoran
Side View
R1 to R8 : 330 kQ SIGNAL OUTPUT
: I R1
R9 : 160 kQ “RG- S il
10.16 C110C3: 10 nF/ 200V FRG-174U_ == hv(vioLen
=\

\) SIGNAL OUT

—q

[ I
b3 1 /
« | 3 For +HV, it will be necessary to use a
~ coupling capacitor between the output
5.08 GND and the customer's signal processing
circuit.
Bottom View
TACCAOQ057EF
500205 PMT SOCKET J—O SIGNAL GND
B 7o SIGNAL OUTPUT
O
PINNot | I [ ¥ = RG-174/U (BLACK)
0
=1
bt 4n
2 L]
3
HOUSING
(INSULATOR)
o—
B R1 to R3: 330 kQ
oy R4 to R11: 220 kQ
I R12to R14:51 Q
i POTTING R15: 1 MQ
‘ COMPOUND C1t0C3:10nF
=) I
+ |
3 |
~ i
|
’ |

-HV
T_: SHIELD CABLE (RED)
POWER SUPPLY GND

TACCA0234ED

450

-HV
N\ AWG22 (VIOLET)

GND
: AWG22 (BLACK)

TACCAOQ060EE
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E7083

E6736

SOCKET
0005, ~___PMT__ PIN No. O SIGNAL GND SOCKET
PINNo.1 - ! 1 O opa ‘_M,‘ ,,,,,,,,,, L PINNo. [~ SIGNAL GND
) | P16
% Vi } i P3 siGNAL ouTPUT — :
g (T | | —3 0 p2 : 0.8D-QEV (GRAY) o
® } | P1 +
b
HOUSING | pa P5 8 {.Pin No.1
(INSULATOR) | ps SIGANL OUTPUT
8 ‘ } pa— + :0.8D-QEV (GRAY)
s .
3 | & HOUSING .
| © (INSULATOR) :
I ° ] :
o [ - o
+ } §
2
Q2 | R1 to R3: 330 kQ 3 Dyt0 @ Ri4 R11 R1to R11:220 kQ
| R4 to R11: 220 kQ \ ' R13 A10 Ri2to R14:51 Q
| e y cer:cir = AL
rt H 0 N ni
| C110C3: 10nF -HV oy7 4 e
| P3 P1 P2 :SHIELD CABLE (RED) oy [
pOTTING P2 ke ‘ s oyst me
COMPUND ! P5 ! P: Oy =
b | P ' I !
ol | v I puPe g SFees, ot =
: SHIELD CABLE | P13 ! 12 oy2 A3
GUIDE {_(RED) N ! R2
MARK ol | GUIDE MARKE g o ~CT |
P1 P4 | K\'/ “HV P15 P16 P14 : SHIELD CABLE (RED)
I
P1to P16 : SIGNAL OUTPUT POWER SUPPLY GND
P1 to P4: SIGNAL OUTPUT (R b A S T  SHIELD GABLE (RED) 7 CD-QEV (GRAY)
0.8D-QEV (GRAY) POWER SUPPLY GND
TACCA0162ED TACCAO158EE
PMT SOCKET SIGNAL GND
25405 i
PIN No. 1 ! ‘
| |
0 foooobooC 2 : PY6 : I
o Q !
3 - 1] 2 : PX5
8 LJ Q |
LI 1PYs_[C
I
| PX4
|
HOUSING ! PY4
| PY4 : SIGNAL OUTPUT
0 (INSULATOR) . :0.8D-QEV (GRAY)
o 1 PX3
o] 1  PX3
o |
2 I PY3 oPYs
I -
'pxe PX2
|
rPv2_[C ©oPY2
(=]
)| 1 -
[ i I PX1
| PY1 PY1
|
i R18 R14=C3
t ' oyn
gg& |
UUD : DY10
I
: DY9
| Dv8
PX2 PY1 PX4 ! R, Rt 1ok
PX1 PX5 v Dbv7 .
| R3 to R13: 220 kQ
H.V PX6 | DY6 R15: 1 MQ
SHIELD : SHIELD CABLE (RED) ! R16to R18: 51 Q
“‘” pY2 ! C110C3 10 nF
POTTING - PY3 ! DY ’
g | 5
COMPOUND Pva |
(o S |
I~ L pys . DY4
LJ PY6 ‘
GUIDE MARK ! DY3
| Dv2
PX1 to PX6 .
PY1 to PY6: SIGNAL OUTPUT |
0.8D-QEV (GRAY) !
. DY1
I
: K
AN H.V
o SHIELD CABLE (RED)
POWER
SUPPLY GND
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(Unit: mm)
E10411
PINNod  [<234%£05 PMT SIGNAL GND
P > o SIGNAL OUTPUT
o 300000K } I =~ RG-174/U (BLACK)
> Q Q P
5 BLLJS | Dpyio
00O
} DY9
} DY8
- HOUSING |
c (INSULATOR)
ha L } pY7 R1, R12:110 kQ
0 | R2: 330 kQ
- | DYe R3: 430 kQ
| R4 to R11: 220 kQ
| DY5 R13to R15: 51 Q
\ R16: 1 MQ
° } DY4 C1to C3:10 nF
)
= [
| DY3
\
| ov2
[
| DYi
\
[
} K
| ~’ —n oHV
L WV L) SHIELD CABLE (RED)
POWER SUPPLY GND
TACCAO0298EA
E9349
ANODE OUTPUT =
(125405 o E
PIN No.1 ‘ %3
[© o
@ @ e
© o
(oo] @( ® GQ
0 of, o | R0 °GND
ole ' oGND
i 4——R19 R15=C3
I
! |
| R1g R14=C2
> HOUSING ! &
o INSULATOR ‘ w R17 R1I3ZC1
hy | DY10 5+
hd : | @ R12
oy DY9
T | ! RI1
! @
25.08 ‘ 5.08 i Dvs | 0 R10
‘ ! VT ® R1, R4: 110 kQ
2,54 x 3=7.62 ! ; R9 R2, R3: 330 kQ
| R5 to R15: 180 kQ
DY6 19 .
ANODE OUTPUT 1 ! R8 R16: 1 MQ
4-M2  PIN (40.64) ! DY5 ®@ R17 to R19: 51 Q
N\ GND 1 | R7 R20: 10 kQ
GND H DY4 ! @ C1to C4: 10 nF
! I
T — 0 ‘ ! R6
"3# o | DY3 &
: | R5:
3 \ DY2 -
0 w ‘ R4
-HV ! |
I
DY12 OUTPUT ! oY1 @ R3
l ! R2
: G----- \@
! K i Ri6 R1
| ‘ -HV
I -
******************* SOCKET
PMT PIN No.

TACCA0297EB
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Dimensional Outline
For E678 Series Sockets
E678-11N E678-12A, E678-12R* E678-12L

947 ! 35
40 28.6 2-93.2

17 913 2-R4
oh
\ \
)
=

¢
(23.6)

- LI
] =

L ot #2
2- 3.2 1]

-
hr
o
o
ran)
A

11

10.5

9.5
ﬁ?l
h:
]
jj

2

=3
©
o
co
5
Q0
o0
©od
[
5
15
®)
<
w

18
TACCA0043EA  * Gold plating type TACCAO009EB TACCA0047EA
E678-12V E678-13E E678-13F
$12.4
¢11 24
$5.5 18

) AT
O 8 o S
%o‘oo &OO
i 913
ﬂ%;’- e

TACCA0164EC TACCAO0013EB TACCAOQ005EA

E678-14C E678-14T E678-14W

44 $27.5
35 19.1

A G 5oy
O TN AN - 1N\
-9 ® O
o\ I 5 o\ /&
Za | Nahe
2-¢3.5 )
$26 9252 ¢ 62
& 56
| LS~ o - |
R i0R atit . > o J | Sy
m L 40H0-010 © ‘ ~ 8
2 ¢14 ﬂ L,
0245 i (o]
TACCAO004EA TACCAO0184EA TACCAO0200EA
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(Unit: mm)
E678-15C E678-17A
60
50
< ol o
| | <
— N
S ©
=
921.9
5
‘ o g g g
1
hﬁ_gi 4120
YUY Y
| ) ¢$22.8
940
TACCA0201EA TACCA0046EB
E678-19J E678-20A
60
50
ofa
g jw! o
%\35/ % |
. OD m #58
T $52.5
©
|
$40 i— ___J____l -
‘ 2
N [T 1 \
= o = r———t—= &
e B A e [
‘ 9 52
$56
TACCA0203EA TACCAO0003EA
E678-21C E678-32B
951
$19
22.86
i — 20.32
N
003 COO g@@@?@@@
O/ Nl e gs B 13,
RS Lé éj Q 8 | g ‘ @ —
koo\\/ooj Sepebesed)
L2 27
[ \ =
[ ] e o
I I I I I I I I = g’ MATERIAL: Glass Epoxy
TACCAO0066EC TACCAO0094ED
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Index by Type No.

Type Number Product Page
R329-02 ......cccvvnnenne 51mm (2") dia. PMT ..o, 22
R331-05 ...ocvveveenenne 51mm (2") dia. PMT ..o, 22
R580 ...cccveiereieenenne 38mm (1-1/2") dia. PMT ......cccoeenee. 20
R647-01 ..covvvveieennne 13mm (1/2") dia. PMT ...cooviiiiiiene 20
E678 SERIES .......... SOCKEL ..o 68, 69
R750 ..oeeceeieieieenenne 19mm (3/4") dia. PMT ...cooovveiiiiiene 21
R760 ..ccoveeieieieenenne 13mm (1/2") dia. PMT ...cooovviiiiene 21
R762 ...cccovvveveeenene 19mm (3/4") dia. PMT ...cooovviiiiiiene 21
E849-68 ......cccvvueen. Socket Assembly .........ccceeiiiiiiinnienne 58
E849-90 ....cccovvuieen. Socket Assembly ........ccoceeviiiiiiiieene 58
R877 e 127mm (5") dia. PMT ..o 22
R877-01 oo 127mm (5") dia. PMT ..o 23
R877-100 .....ccccevunen. 127mm (5") dia. PMT SBA Type ...... 26
R960 ....cceverevereenenne 13mm (1/2") dia. PMT ...cocoviiiiene 21
E974-17 v, Socket Assembly .........cccceiiiiiiinninnne 58
E974-19 ... Socket Assembly ........ccocveviiiiiiiieenn. 58
E974-22 .....ccccueenneen. Socket Assembly ........cccceviiiiieiiieenn. 58
R980 ...ccceveieieieenne 38mm (1-1/2") dia. PMT ......ccccenee. 20
E990-29 ....ccovveen. Socket Assembly ........cccveviiiiiiiieenn. 58
R1166 ...cooevveveeenne 19mm (3/4") dia. PMT ...cocovviiiiiene 20
E1198-05 ....cccvveneee. Socket Assembly .........ccceiiiiiienninnne 58
E1198-07 ..cccoeuueeeeen. Socket Assembly .......cccocveiiiiiiiiieenn. 58
E1198-20 .....cceeennueen. Socket Assembly ........ccccevviiiieiiieenn. 58
E1198-22 ................. Socket Assembly .........ccceiiiiiiinninnne 59
E1198-23 ... Socket Assembly ........ccocveviiiiiiiieenne 59
E1198-26 ................. Socket Assembly ........cccceeviiiieiiieenn. 58
E1198-27 ..cccvveeneen. Socket Assembly .........ccceiiiiiiiininnne 58
R1250 ..ccoovviieieenenne 127mm (5") dia. PMT ..o 22
R1288A-06 ............... 25mm (1") dia. PMT ..o, 20
R1306 ....ccoveveieennne 51mm (2") dia. PMT ..o, 22
R1306-15 ......ccceeunen. 51mm (2") dia. PMT ..o, 23
R1307 oo 76mm (3") dia. PMT ..o, 22
R1307-07 ....ceevveennenne 76mm (3") dia. PMT ..o, 23
R1450 ...ccoovvveieenenne 19mm (3/4") dia. PMT ...coovviiiiiene 20
R1512 e 127mm (5") dia. PMT ..o 22
R1538 ..o, 60mm (2.5") Hexagon PMT .............. 24
R1538-01 ....cceouneeeee. 60mm (2.5") Hexagon PMT .............. 25
R1548-07 ................. 25mm (1" Dual) Square PMT ........... 24
R1584 ..o 127mm (5") dia. PMT ..o 22
R1635 ...ceevvieieenenne 10mm (3/8") dia. PMT ....ccoevvvieiene 20
E1761-21 ..ccceeeneee. Socket Assembly ........cccevviiiieiiienn. 58
E1761-22 ................. Socket Assembly .........cccceiiiiiiiininnne 58
R1828-01 .....cccevunene 51mm (2") dia. PMT ..o, 22
R1840 ...ccovvvveieenne 51mm (2") dia. PMT ..o, 22
R1924A ......coeeenn. 25mm (1") dia. PMT ..o, 20
R1924A-01 ............... 25mm (1") dia. PMT ..o, 21
H1949-50 ................. Hybrid Assembly .........ccccceviiiiinneen. 49
H1949-51 ................ Hybrid Assembly ........ccccoveeeiiiiennns 49
E2037-02 ......cccuvevee. Socket Assembly ........ccceviiiiiiiieene 58
R2059 ....ccccoveveenenne 51mm (2") dia. PMT ...ccoooiiiiiieene. 23
R2076 ....cceoeveveennne 19mm (3/4") dia. PMT ...coovviiiene 21
R2083 .....cccvveieeenne 51mm (2") dia. PMT ..o, 22
R2102 ..o, 13mm (1/2") Square PMT ................ 24
R2154-02 .......ccccu..... 51mm (2") dia. PMT ..o, 22
E2183-500 ............... Socket Assembly ........ccoveviiiiiiiieenne 58
E2183-501 ............... Socket Assembly ........cccceviiiieiieenne 58
R2238 .....cccceveieenenne 76mm (3") dia. PMT ..o, 22

Type Number Product Page
R2238-01 ......cccuveeee. Hybrid Assembly ........ccccovveiiiiiennns 49
R2248 ......ccoeeeveennen. 10mm (3/8") Square PMT ................. 24
E2253-05 ....ccveeeneee. Socket Assembly .........cccoeiiiiiieninnn. 58
R2256-02 .........cc...... 51mm (2") dia. PMT ..coooieiiiiiieee 23
H2431-50 ......ccueeeee. Hybrid Assembly ..........ccccveniiinnenn. 49
R2486-02 ................. Position Sensitive PMT ..........cccc.... 44
R2496 ......ccoveveennne 10mm (3/8") dia. PMT ...ccccvveviiiene 20
E2624-04 ................. Socket Assembly .........cccvevieeiiieenn. 58
E2624-14 ................. Socket Assembly .........cccceiiiiiinnnnn. 58
E2924-11 ..o, Socket Assembly ........cccoeviiiiiiiiieenn. 58
E2924-500 ............... Socket Assembly .........ccoveviiieiiieenn. 58
E2979-500 ............... Socket Assembly .........cccoeviiiiiennnn. 58
R3149 ..o 51mm (2") dia. PMT ...coooeeiiiiiieee 23
H3164-10 .....ccuueee. Hybrid Assembly .........ccccoveniiiinneen. 48
H3165-10 ....cevenneeee. Hybrid Assembly ........ccccovcveeiiiiienns 48
H3177-50 ......cuueeee. Hybrid Assembly ........ccccvieeiiieenns 49
H3177-51 oo Hybrid Assembly ..........cccoviiiiiinenn. 49
H3178-51 oo Hybrid Assembly ........ccccovvveeiiiienns 48
R3292-02 ................. Position Sensitive PMT ..........ccccc.. 44
R3377 oo 51mm (2") dia. PMT ....oooiiiiiiienee 23
H3378-50 ....cccveeneee. Hybrid Assembly ........ccccovceeeiiiiienns 49
R3478 ..o 19mm (3/4") dia. PMT ...ccoovveiiiene 20
R3479 ..o 19mm (3/4") dia. PMT ....coovviiiiiene 21
R3600-02 ................. 508mm (20") dia. PMT ....cccovvvieene 22
R3600-06 ................. Hybrid Assembly ........ccccvveeiiieenns 49
H3695-10 ....cccuueeee. Hybrid Assembly ..........cccoeeniiiieenn. 48
R3878 ..o 10mm (3/8") dia. PMT ....cccvvvviiiene 21
R3886 .....cccvveeeennnn 38mm (1-1/2") dia. PMT ....cceevieennee 20
R3991A-04 .............. 19mm (3/4") dia. PMT ....cocvveviiiiene 20
R3998-02 .........ccue... 28mm (1-1/8") dia. PMT ........cceene. 20
R3998-100-02 .......... 28mm (1-1/8") dia. PMT SBA Type... 26
R4004 .....cccvveveenne 51mm (2") dia. PMT ....oociiiiiiiienene 23
H4022-50 ........c........ Hybrid Assembly ........ccccovvveeiiiiienns 49
H4022-51 ......cceeeeee. Hybrid Assembly ........ccccveeeiiiienns 49
R4124 ..o 13mm (1/2") dia. PMT ...ococviiiiiiene 20
R4125 ..o 19mm (3/4") dia. PMT ...cooovveviiiene 20
R4141 i 13mm (1/2") dia. PMT ...coooviiiiiene 21
R4143 ..o 76mm (3") dia. PMT ....oocieiiiiiienne 22
R4177-04 .........cc...... 13mm (1/2") dia. PMT ..o 21
R4177-06 ......ccceennee.. 13mm (1/2") dia. PMT ...cooovveiiiiene 20
R4607-06 ................. 51mm (2") dia. PMT ...oociiiiiiiienene 22
R4885 .....ccceveeeennne 76mm (3") dia. PMT ....ooceiiiiiieeee 23
R4998 .....cccoveveennn 25mm (1") dia. PMT ..o, 20
R5113-02 ......ccceenee. 51mm (2") dia. PMT ....cocviiiiiiiinee 23
R5320 ...cccevvveieennne 25mm (1") dia. PMT ..o, 21
R5330 ..cccevrvieieenennn 38mm (1-1/2") dia. PMT ....cceveieennn. 20
R5505-70 .....cccovennenn. 25mm (1") dia. PMT ..o, 20
R5505-70 ....ccvveernneen. Fine Mesh PMT ..o 24
R5611A ..o 19mm (3/4") dia. PMT ...cooovveviiene 21
R5611A-01 ............... 19mm (3/4") dia. PMT ...cooovveiiiiene 20
E5770 oo, Socket Assembly .........cccceviiiiiiennnn. 59
E5780 ..ccovveeeeeen, Socket Assembly .........ccceviiiiiiiieen. 59
E5859 ..cccovvveeeeeen, Socket Assembly .........ccceiviieeiiieenn. 58
E5859-01 .coveeveeneee. Socket Assembly .........cccceiiiiiiennnnne 58
E5859-02 ......cccuveeee. Socket Assembly .......ccccoeviiiiiiiiieenn. 58
E5859-03 .....ccevneen. Socket Assembly .........ccceeviieiiieenn. 58
R5900U-00-L16 ....... Metal Package PMT ........ccoceviiiennns 24




Type Number Product Page
R5900U-100-L16....... Metal Package PMT SBA Type ........ 26
R5900U-200-L16....... Metal Package PMT UBA Type......... 26
R5912 i 204mm (8") dia. PMT .....cccocvevienen. 22
R5912-02 .....ccccevuennne 204mm (8") dia. PMT .....cccovvvevienen. 22
R5924-70 .....ccocevunene 51mm (2") dia. PMT ..o, 22
R5924-70 .....ccceenee. Fine Mesh PMT ......cocooiiiiiiiiee 24
E5996 ...ccccevviieen Socket Assembly .......ccceeiiiiieiiieenns 59
RB09T ....evriieeere 76mm (3") dia. PMT oo, 22
E6133-03 ....cceevrneeee. Socket Assembly ........cccoeeviiieieennnn, 58
E6133-04 .............c... Socket Assembly .......ccccvvviiiieiiinenns 58
H6152-70 ..............c.. Hybrid Assembly ..........ccccceeiiiiineen. 48
RB231 ..o 51mm (2") dia. PMT ..o, 22
R6231-01 ....ccccevruenne 51mm (2") dia. PMT ..o, 23
R6231-100 ............... 51mm (2") dia. PMT SBA Type ........ 26
RB232 ..o 60mm (2.5") dia. PMT ....cccocverienen, 22
R6232-01 .....cccevvuenene 60mm (2.5") dia. PMT ....ccocvvreenen, 23
R6233 ..o 76mm (3") dia. PMT ..o, 22
R6233-01 .....ccceevuenee 76mm (3") dia. PMT ..o, 23
R6233-100 ............... 76mm (3") dia. PMT SBA Type ........ 26
R6234 .....cccveeeeeee. 60mm (2.5") Hexagon PMT .............. 24
R6234-01 .....cceveueee. 60mm (2.5") Hexagon PMT .............. 25
R6235 .....cceeveeieen 76mm (3") Hexagon PMT ................. 24
R6235-01 ................. 76mm (3") Hexagon PMT ................. 25
R6236 ....ccoeveeeeenenn. 60mm Square PMT ......cccocveveennnen. 24
R6236-01 ..........eee.. 60mm Square PMT ......cccccoviveeiinnenn. 25
R6237 ...ccvvveeeeineen 76mm (3") Square PMT .................... 24
R6237-01 ....eeeenee. 76mm (3") Square PMT .......cccccenee. 25
E6316-01 ..o Socket Assembly .......ccccviiiiieiiieenns 59
HB6410 .o Hybrid Assembly ..........ccooeeviiinnnnen. 49
RB427 ..o 28mm (1-1/8") dia. PMT ......cccccvenen. 20
HB520 .....ccoeeveeeeen. Hybrid Assembly .......cccccocvieiiniennen. 48
HB521 .. Hybrid Assembly ..........cccoeeiiiinnnen. 49
HB522 .....ccoevveeeee Hybrid Assembly .......ccccoiiveiiniennen. 49
HB524 .......cevveeen Hybrid Assembly .......cccccociveiiiiinnen. 48
HB525 ... Hybrid Assembly ..........ccooeeeiiiiinnen. 49
HB526 .....cevveeeeenee Hybrid Assembly .......ccccoovviiinnennen. 49
HB527 ... Hybrid Assembly .......ccccooiieiiiiinnnn 49
HB528 .....cceeveeieen Hybrid Assembly ..........cccoeeiiiiiinnnen. 49
HB533 ..o Hybrid Assembly .......ccccooviiiiiiennne. 48
HB559 ....ccvvreeien Hybrid Assembly .......ccccoooiviiiiiinnen. 49
EB572 ..o Socket Assembly .......cccveiiieeeiiinenns 59
R6594 .....cocveveeenne 127mm (5") dia. PMT ..o 22
HB610 . Hybrid Assembly .......ccccoooeiiiiiiinnnen. 48
HB612 ... Hybrid Assembly ..........ccooeeeiiiinneen. 48
HB613 .o Hybrid Assembly .......ccccoovviiiincnnne. 48
H6614-70 .....ccc.ueee. Hybrid Assembly .......ccccoooeveiiniinnen. 49
E6736 ..ccceveeeeeenn. Socket Assembly .......ccceviiiiieiiieenns 59
R7056 ....cocoveveeernnne 28mm (1-1/8") dia. PMT ......ccccceenen. 21
R7081 ..ovriieeerine 254mm (10") dia. PMT ...coovveienen, 22
R7081-20 ......cccevuenene 254mm (10") dia. PMT ...coocvieiienen, 22
E7083 ..ccciieeeeeeene Socket Assembly .........ccceeviiieninnnen, 59
R7111 e 28mm (1-1/8") dia. PMT ......cccceenneen. 20
H7195 .. Hybrid Assembly ..........ccooeeiiiinneen. 49
R7250 ....covevieeenenne 508mm (20") dia. PMT .....cocvevienen. 22
H7260K ......coevrreneen. Hybrid Assembly ........ccccccvennnen. 24,49
H7260K-100.............. Hybrid Assembly SBA Type ............. 26
H7260K-200.............. Hybrid Assembly UBA Type ............. 26

Type Number Product Page
R7373A-01 ....ccceue.. 21 Shape PMT ..o, 24
R7400U.......cccceeuen. Metal Package PMT ..........cccccceennne 24
R7400U-03 .............. Metal Package PMT .......ccccccoeviinnen. 25
R7400U-06 .............. Metal Package PMT ........ccccoevvvennen 24
H7415 i Hybrid Assembly .......ccccoociveniiiennnn. 48
H7416 ..o Hybrid Assembly ..........cccoeeeiniinnen. 48
E7514 .. Socket Assembly .........cccoeeviieniennen, 59
R7525 ...ooviieeenienne 28mm (1-1/8") dia. PMT ......cccccuenneen. 20
H7546B ......cccceeueneen. Hybrid Assembly ..........ccccceenen. 24,49
H7546B-100............. Hybrid Assembly SBA Type ............. 26
H7546B-200.............. Hybrid Assembly UBA Type ............. 26
R7600U .....c.cccuueeee. Metal Package PMT .......ccccccoeiiinnen. 24
R7600U-100............. Metal Package PMT SBA Type ........ 26
R7600U-200............. Metal Package PMT UBA Type......... 26
R7600U-00-M4 ........ Metal Package PMT .......ccccccoevninnen. 24
R7600U-100-M4 ...... Metal Package PMT SBA Type ........ 26
R7600U-200-M4 ...... Metal Package PMT UBA Type......... 26
R7600U-03 .............. Metal Package PMT .......ccccccoeiiinnen. 25
E7693 ...ccvireeeeen. Socket Assembly .........cccceeviieiiennn. 59
E7694 ....ccoreiiien Socket Assembly .......ccoceeiiiiiiiiienns 59
E7694-01......ccceeennenn. Socket Assembly .......ccccoeiiiieiiiennns 59
R7723 .. 51mm (2") dia. PMT ..o, 22
R7724 .....cccovveeenne 51mm (2") dia. PMT ..o, 22
R7725 ..o 51mm (2") dia. PMT ..o, 22
R7761-70 ....cccceenene 38mm (1-1/2") dia. PMT .....cccceeenen. 20
R7761-70 ....ccoeuuueen. Fine Mesh PMT .......ccccviiiiiiiiece 24
R7899 ....cocieieerne 25mm (1") dia. PMT ..o, 21
R7899-01 .....ccceeeuene 25mm (1") dia. PMT ..o, 20
R8055 ....coocvvveerienne 332mm (13") dia. PMT ..o, 22
H8135 .. Hybrid Assembly .........cccoeeeiiiinnn. 48
R8143 ...cceveeeeeee. 21 Shape PMT ..o, 24
H8409-70 ................. Hybrid Assembly .......cccccoovviiiiiennne. 48
H8500C .....ccccccveennee. Hybrid Assembly ........cccccceeennee. 24,49
R8619 ..o 25mm (1") dia. PMT ..o, 20
H8643 ... Hybrid Assembly .......cccccooiveniiiinnnn. 48
H8711 (i Hybrid Assembly .........ccccceeene 24,49
H8711-100 ............... Hybrid Assembly SBA type............... 26
H8711-200 ............... Hybrid Assembly UBA type............... 26
H8804 ......cceeerneee Hybrid Assembly ...........ccccceeeeee 24,49
R8900U .......cceeeennee. Metal Package PMT ........cccceevvvenen 24
R8900U-100............. Metal Package PMT SBA Type ........ 26
R8900U-00-M4 ........ Metal Package PMT .......ccccccoeiniinen. 24
R8900U-100-M4 ...... Metal Package PMT SBA ype .......... 26
R8900-00-M16.......... Metal Package PMT ..........ccccccieinnne 24
R8900-100-M16 ....... Metal Package PMT SBA ype .......... 26
R8900U-00-C12....... Position Sensitive PMT .........ccccce.. 44
R8900U-100-C12..... Metal Package PMT SBA ype .......... 26
R8997 ...evrieeerne 38mm (1-1/2") dia. PMT .....ccccccvenen. 24
E9349 ..o, Socket Assembly .........cccceeviieniennen, 59
R9420 ....ccccovvveerine 38mm (1-1/2") dia. PMT .....cceeeenen. 20
R9420-100 ............... 38mm (1-1/2") dia. PMT SBA Type... 26
HI500 ...ccevereeeeenee Hybrid Assembly .......c.ccccvvvrnen. 24,49
RI779 i 51mm (2") dia. PMT ..o, 22
R9800 ....ccocveveernene 25mm (1") dia. PMT ..o, 20
E104171 v Socket Assembly .........cccceeviieniennn, 59
H10570..c.ccceciieeeennee Hybrid Assembly .......cccccoovviniiiinnne. 49
H10580......ccccuveeeennnee Hybrid Assembly .........cccocveeeiiiinnn. 48




CAUTIONS AND WARRANTY
/\ WARNING

/N

VOLTAGE

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-

HIGH

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 R7400 series,
R5900 series and R7600 series are connected to the photo-
cathode (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. Al-
lowing 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 be-
come soiled, wipe it clean using alcohol.

® Do not expose to strong light

Direct sunlight and other strong illumination may cause dam-
age 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 cir-
cuit, 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 sec-
tion 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 through silica bulb

Helium will permeate through the silica bulb, leading to an in-
crease in noise. Avoid operating or storing tubes in an envir-
onment where helium is present.

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

All Hamamatsu photomultiplier tubes and related products
are warranted to the original purchaser for a period of 12
months following the date of shipment. The warranty is lim-
ited to repair or replacement of any defective material due to
defects in workmanship or materials used in manufacture.

A: Any claim for damage of shipment must be made directly
to the delivering carrier within five days.

B: Customers must inspect and test all detectors within 30
days after shipment. Failure to accomplish said incoming
inspection shall limit all claims to 75 % of invoice value.

C: No credit will be issued for broken detectors unless in the
opinion of Hamamatsu the damage is due to a bulb crack
or a crack in a graded seal traceable to a manufacturing
defect.

D: No credit will be issued for any detector which in the judg-
ment of Hamamatsu has been damaged, abused, modified
or whose serial number or type number have been obliter-
ated or defaced.

E: No detectors will be accepted for return unless permission
has been obtained from Hamamatsu in writing, the ship-
ment has been returned prepaid and insured, the detec-
tors are packed in their original box and accompanied by
the original data sheet furnished to the customer with the
tube, and a full written explanation of the reason for rejec-
tion of each detector.

F: When products are used at a condition which exceeds the
specified maximum ratings or which could hardly be antici-
pated, Hamamatsu will not be the guarantor of the prod-
ucts.
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Typical Photocathode Spectral Response
and Emission Spectrum of Scintillators

TPMHBO0342ED

100
S
> 10
©)
Z
L
O
L
LL
L
=
D —
=) S
Z 1 A X N
< >
) | | =
c “ 1)
\ =z
4 L
AMA NN £
" / 1 Il \\ \ 20 E
! 2 I"' n \ \\ =
! [} R " " =
1 o .
0.1 p oA My S
0 100 200 300 400 500 600 700 %

WAVELENGTH (nm)

®): Borosilicate Glass

®: UV Glass

©: Synthetic Silica

(D: Bialkali Photocathode

(®): High Temp. Bialkali Photocathode
(®): Super Bialkali

©): Ultra Bialkali
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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
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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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Asia:

HAMAMATSU PHOTONICS K.K.

325-6, Sunayama-cho, Naka-ku,

Hamamatsu City, 430-8587, Japan

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

USA.:

HAMAMATSU CORPORATION

Main Office

360 Foothill Road, P.O. BOX 6910,

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

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

Western U.S.A. Office:

Suite 200, 2875 Moorpark Avenue

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

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

United Kingdom:

HAMAMATSU PHOTONICS UK LIMITED

Main Office

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

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

South Africa Office:

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

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

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

Telephone: (33)1 69 53 71 00

Fax: (33)1 695371 10

E-mail: infos @ hamamatsu.fr

Swiss Office:

Dornacherplatz 7

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

E-mail: swiss@hamamatsu.ch

Belgian Office:

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

Fax: (32)10 45 63 67

E-mail: epirson@hamamatsu.com

Spanish Office:

C. Argenters, 4 edif 2

Parque Tecnoldgico del Vallés

E-08290 Cerdanyola, (Barcelona) Spain
Phone: +34 93 582 44 30

Fax: +34 93 582 44 31

e-mail infospain @hamamatsu.es

Quality, technology, and service are part of every product.

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

Arzbergerstr. 10,

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

Danish Office:
Please contact Hamamatsu Photonics Deutschland GmbH.

The Netherlands Office:

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

Poland Office:

ul. sw. A. Boboli 8,

02-525 Warszawa, Poland

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

North Europe and CIS:

HAMAMATSU PHOTONICS NORDEN AB

Main Office

Smidesvagen 12,

SE-171 41 Solna, Sweden

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

Russian Office:

Vyatskaya St. 27, bld. 15

RU-127015, Moscow, Russia

Phone: +7-(495)-258-85-18, Fax: +7-(495)-258-85-19
E-mail: info@hamamatsu.ru

ltaly:

HAMAMATSU PHOTONICS ITALIA S.R.L.

Main Office

Strada della Moia, 1/E

20020 Arese (Milano), Italy

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

Rome Office:

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