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Product range and data

Choosing a PMT.
Product customisation
13 mm ('/,”) tubes
19 mm (%,”) tubes
25 mm (17) tubes
29 mm (1'8”) tubes
39 mm (1"2”) tubes
51 mm(2”) tubes
60 mm (2'2”) tubes
76 mm (3”) tubes
90 mm (3"2”) tubes
130 mm (5”) tubes
Hexagonal faceplate tubes
Square, single-channel tubes
Multipixel tubes
Large hemispherical tubes




Choosing a PMT

Searching with the Type list

If you already know the type number, the main characteristics
or applications, please refer to the Part 1 - Type list and
selection guide.

Type numbers ending in "B’ are plastic based. All-glass and
based versions are however available for most types.

Searching the data tables

The published minimum, typical and maximum values are
derived from measurements of tubes taken from production
over a long period (up to several years for some tubes).

Other values are derived from sampling measurements.

... mm (") tubes XP...
Key features

b.l.: box and linear
c.c.: circular cage

Dynode structure / number of stages

Cathode luminous

sensitivity (uA/lm) yp.
Cathode blue sensitivity ~ min
(LA/ImF)
typ.
Cathode radiant 85 mA/W
sensitivity (mA/W) m
typ.at (nm) Radiant sensititvity at wavelength of peak res-
ponse (420 nm), except when stated otherwise
for red sensitive photocathodes.
Gain { Published gain curves and gain values are given
Y. for type A dividers unless stated otherwise.
Supply voltage typ.
min. (V)
max. (V)
Anode dark current typ. (nA)
max. (nA)
Anode dark counts typ. (cps) Anode dark counts above 0.2 photoelectron
max. (cps) threshold.

Max. anode pulse current for linearity 2% Maximum anode pulse current for which the
(mA) relationship between the input illumination and
output current is linear to within 2%.
Linearity performances are reached with a
progressive B type divider.

Time response rise (ns)
Voltage division other than indicated in the
Full Width at Half ~ *Voltage dividers' table may be required to reach
Maximum the specified values.
FWHM (ns) \
Pulse uHeight Resolution Energy resolution highly depends on both crystal
PHR (%) quality and packaging.
Maximum ratings supply voltage (V)  Maximum ambient temperature range:
-30 °C to +50 °C; maximum average anode
gain current: 0.2 mA.
Accessories These voltage dividers optimize linearity and
Voltage divider time response. Voltage division is different to that
indicated in the ‘Voltage dividers’ table.
Socket
See Accessories Part.
Metal-shields

The tubes listed are organised by tube diameter for historical
reasons. Maintenance tubes, prototype tubes, and customer
specific tubes are not listed.

For each tube, general data are given and the key features of
the tube are described with the relevant measurements.
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/~Number of stages )

General-purpose tubes usually have eight or ten stages and a
gain of 10° to 107 at an applied voltage of 600-1800 V. Lowering
the voltage impairs fast response and linearity, so if lower gain is
required, choose a tube with fewer stages. For gain higher than
107, choose one with more stages; the additional stages enable
interdynode voltages to be kept moderate and so prevent dark
current from becoming excessive. A tube with twelve stages will
safely give a gain of 108 a higher gain limits the output current
pulse range and is seldom justified. A fast-response tube operating
at a gain of 10° with a type A voltage distribution (for maximum gain)
approaches its linearity limit even with single-electron pulses.

. A

Cathode radiant sensitity (mA/W)

Spectral upper limit photocathode
55 va/W - material dependent:

“"PHOTONIS
K<:M—-a3w.3$wa;u

270 420 650 650nm: Bialkali

700nm: GEBA (green extended bialkali)
850nm: Multialkali (red sensitive)
900nm: ERMA (extended red multialkali)

1050nm: AgOCs (infrared sensitive)

Wavelength of
mesure
Spectral lower limit, glass dependent:

160nm: Fused silica (quartz window)
190nm: UV-glass

270nm: Borosilicate glass

290nm: Lime glass

radiant sensitivity

published line which passes through the plotted point.

Gain
The gain curves are typical for each tube type. To determine the
actual gain curve for an individual tube, plot the gain stated on the
test ticket at the indicated supply voltage, and shift the published
gain curve vertically (up or down) so that it passes through the
plotted point. In other words, simply draw a line parallel to the

Linearity

For applications demanding a high dynamic range, the anode
charge linearity or the anode pulse peak current becomes an
important parameter. Linear-focused multipliers then provide the
best choice.

/ Response speed )

If the rise time required is less than 2 ns, or the required bandwidth
more than about 100 MHz, choose a fast- response tube. Such
tubes also have the best time resolution.

If the rise time required is a few nanoseconds, or the required
bandwidth between 50 and 100 MHz, a standard tube with linear-
focusing dynodes is a good choice. Tubes with venetian-blind or foil
dynodes are comparatively slow and not suitable for bandwidths of
@ore than about 10 MHz. J
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Photocathode spectral sensitivity and size

If the light to be detected is monochromatic, choose a PMT
whose maximum sensitivity is as close as possible to the
same wavelength. If it is not monochromatic, look for the best
match between sensitivity and spectral distribution. Keep in
mind that the greater the sensitivity in the red, the greater
the thermionic emission. And that variations of sensitivity
from tube to tube or with temperature are largest close to the
photoemission threshold.

The choice of photocathode diameter depends mainly on
the size of the incident light beam or source: beam or source
size determines the minimum practical diameter but not the
maximum. If the equipment or installation does not impose
strict constraints on size or weight, tubes with large-diameter
cathodes are often preferable to smaller ones (up to about 2”
or 51 mm). They are generally more stable and have higher
permissible anode currents, and dark current does not vary in
strict proportion with cathode diameter.

Drawing keys

Dn: the final dynode of each tube.

K: photocathode.

A: anode(s).

G: accelerating/focusing electrodes.

D: dynodes.

i.c.: internally connected, do not use.

n.c.: not connected, do not use.

s.p.: short pin.

ct: coating means the glass envelope is covered
with a conductive coating connected to the cathode.
The black paint on top of this coating is neither
guaranteed to be light-tight nor insulating.

For a better legibility, drawings are not to scale.
Please, refer to dimensions figures.

Product customisation

As part of a commitment to build ever-stronger partnerships
with customers, PHOTONIS is opening up its development
capability and production facilities. Starting  from  your
product definition, our team of experts welcomes enquiries
to co-design and manufacture fully optimised and integrated
custom products.

Of course, this catalogue can only give an indication of
our products and capabilities. We therefore look forward to
discussing specific requirements with you.

Technical interface

To optimally serve our customers, we employ product
specialists dedicated to each major market segment and
familiar with its particular requirements. You can access them
directly by phone or e-mail (details on this catalogue back
cover) or on www.photonis.com.

Product range

A broad range of variants can be made by composing with
photocathode, window, glass, dynode materials, number of
stages or configuration and pin connection scheme.

Please contact us
requirements.

to discuss any specific product

Selection and product optimisation

One way of obtaining a specific requirement is to select
on one or more parameters from the production parameter
spread for a standard tube. Although probably the easiest way
to meet a requirement, there are drawbacks. The main ones
are cost and delivery time (set by our production schedule
for standard tubes). A better approach is to incorporate your
specific requirement into our manufacturing processes. The
advantages are lower cost and more flexible delivery times.

Product data

Continuous technical advances mean that product data
changes quickly. We deliver test tickets or data listing and
can provide electronic files when needed.

Quality

Quality plays a key role in all our business operations. Being
ISO9001 certified, we are regularly audited which helps us to
improve what we do and how we do it. Moreover, because we
believe quality can be shared and improved by synergy, we
welcome customer audits of our operations.

Tel: +33 (0)5 55 86 37 00
Fax: +33 (0)5 55 86 37 74
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13 mm (*/,”) tubes

Key features

Dynode structure / number of stages

Cathode luminous sensitivity typ.
(pA/lm)

Cathode blue sensitivity (uA/ImF) min

typ.

Cathode radiant sensitivity typ. at (nm)
(mAIW)

Gain typ.

Supply voltage typ.

min. (V)

max. (V)

Anode dark current typ. (nA)

max. (nA)

Anode dark counts typ. (cps)

max. (cps)

Max. anode pulse current for linearity 2% (mA)

Time response rise (ns)
FWHM (ns)

PHR (%)
Maximum ratings supply voltage (V)
gain
Accessories Voltage divider
Socket
Metal-shields

XP1302

linear focused/10
105

9
10
85 mA/W

XP1308

UV sensitive, quartz
window

linear focused/10
105

9
10
85 mA/W
v

270 420 650

1.4x10°
1000
700
1100

1

15

50
200

20

25
3.5

16
1250
1.4x107

FE3113

L
160 420 650

1.4x10°
1000
700
1100

1

15

50
200

20

25

3.5

16
1250
1.4x107

FE3113

PHR: for radiation source ??Na (511 keV); BGO square scintillator, 13.5 mm x 13.5 mm, h30 mm.

Typical spectral characteristics

Ske (mMA/W)
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f\(P130>

1 | | |
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i
100 200 300 400 500 600 700 800 900
Wavelength (nm)
Typical gain curves
Gain
107
XP1308
10° b4
10°
104
500 800 1000 1500

supply voltage (V)
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Dimensions and pinning
XP1302, XP1308

2 14 max

@ 10 min l___
~Hk

712

@ 5 max
A D10
D9, N\ J D8
5 9/ D6
10+ D4
& )11= D2
1312\pi.c
K
13-pin aII glass
Voltage dividers
Tube A divider type voltage ratios (for maximum gain)
K| D1| 02|03 04|05 D6 | 07| D8 | D9 Dt0|A
XP1302,
XP1308 1 1 1 1 1 1 1 1 1 1 1

Tel: +33 (0)5 55 86 37 00
Fax: +33 (0)5 55 86 37 74




19 mm (3/,”") tubes

Key features

Dynode structure / number of stages

Cathode luminous typ.
sensitivity (MA/Im)

Cathode blue sensitivity min
(PA/ImF)

typ.

Cathode radiant sensitivity typ. at (nm)

(mAIW) L

Gain typ.

Supply voltage typ.

min. (V)

max. (V)

Anode dark current typ. (nA)

max. (nA)

Anode dark counts typ. (cps)

max. (cps)

Max. anode pulse current for linearity 2% (mA)

Time response rise (ns)
FWHM (ns)

PHR (%)
Maximum ratings supply voltage
V)
gain
Accessories Voltage divider
Socket
Metal-shields

XP1117 XP1901 XP1910 XP1911 XP1911/UV XP1912
ruggedized red- green-sensitive low-voltage UV-sensitive low-voltage
sensitive
focused/9 focused/10 focused/10 focused/10 focused/10 focused/10
140 115 100 100 90 100
(90 min)
9 9 9 9
1.5 11.5 1 1" 10.5 1
13 mﬁ/W 90 mA/W | 85 va/W | 85 va/W | 80 va/W | 85 va/W
270 700 850 290 420 700 270 420 650 290 420 650 190 420 650 290 420 650

2.1x10° 8.7x10° 9.0x10° 9.5x10° 9.0x10° 9.0x10°
1100 1200 1100 1200 1200 1200
900 1000 920 1000 1000 920
1400 1350 1280 1350 1350 1280
1 5 5 2 2 5
10 50 20 10 20
- - 2000

- - - 5000
30 80 60 80 80 60
3.5 2.3 2.3 23 23 23
6 35 35 S5 315 3B
75 75 16 75 75 16
1900 1900 1700 1900 1900 1700
4x10° 1x10° X107 1x107 X107 1x107

FE1004, FE3112
MS178

VD108, VD308
FE1004, FE3112
MS178

VD108, VD308

FE1004, FE3
MS

112
178

VD108, VD308
FE1004, FE3112

MS178

VD108, VD308
FE1004, FE3112
MS178

VD108, VD308
FE1004, FE3112
MS178

PHR: for radiation source *Cs, Nal Tl scintillator, @ 12mm, h25 mm; for XP1910 & XP1912 radiation source #Na, B.G.O. square scintillator, 19 mm x 19 mm, h30 mm.
XP1117 minimum radiant sensitivity at 700nm: 9mA/W

Typical spectral characteristics

Ske (MA/W)

100
=
XP1 1-1/UJ\
P1911/UN
Y/ P1117
/ N
B =
I |ni \
I 8l \
/ |
-l -
XP1S)10, \
1 i A <
P19111 XP1901
P1912
100 200 300 400 500 600 700 800 900
Wavelength (nm)
Typical gain curves
Gain
107
1901
108 P191
e P1o11/0U\
P1912
XP1117
10
104
108
600 700 800 900 1000 1200 1400 1600 1800

Tel: +33 (0)5 55 86 37 00
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supply voltage (V)

&

Dimensions and pinning

XP1117

%]

18.6+£0.6

@15
min

871

N

N

shrink
sleeve

cathode
flying lead

12-pin all glass

Voltage dividers

XP1901, XP1910, XP1911,
XP1911/UV, XP1912
218.6x0.6

215
min

N

13 max

12-pin all glass

Tube

A divider type voltage ratios (for maximum gain)

K‘D1‘D2‘D3‘D4‘ ‘Dn‘A

XP1117, XP1901, XP1910,
XP1911, XP1911/UV, XP1912

2 10151 1|1 1
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19 mm (3/,”") tubes XP1918 XP1921 XP1981 XP2802
Key features UV-sensitive green-sensitive green-sensitive low-noise
Dynode structure / number of stages focused/10 focused/6 focused/8 focused/10
Cathode luminous sensitivity typ. 90 15 15 80
(pA/Im) (90 min) (90 min)
Cathode blue sensitivity (MA/ImF) min 85 = 9
typ. 10.5 1.5 1.5 10.5
Cathode radiant sensitivity typ. at (nm) 80 mA/W 90 mA/W 90 mA/W 80 mA/W
(mA/W) 160 420 650 290 420 700 290 420 700 270 420 650
Gain typ. 1.0x10° 3.8x10° 8.7x10* 9.0x10°
Supply voltage typ. 1150 800 1100 900
min. (V) 1000 650 900 700
max. (V) 1350 1000 1300 1110
Anode dark current typ. (nA) 3 2 2 0.3
max. (nA) 25 20 20 3
Anode dark counts typ. (cps) = 50
max. (cps) 200
Max. anode pulse current for linearity 2% (mA) 80 80 80
Time response rise (ns) 2.3 2 2 2.2
FWHM (ns) 35 32 3.2 5
PHR (%) 75 75 72 8
Maximum ratings ~ supply voltage (V) 1900 1500 1800 1700
gain 1x107 5x10* 1x10° 1x107
Accessories Voltage divider VD108, VD308 VD108, VD308 VD1A8
Socket FE1004, FE3112 FE1004, FE3112 FE1004, FE3112 FE1004, FE3112
Metal-shields MS178 MS178 MS178
PHR: for radiation source **Cs, Nal Tl scintillator, @ 12mm, h25 mm;
Typical spectral characteristics Dimensions and pinning
Ske (MAMW) XP1918, XP2802 XP1981 XP1921
218.6+0.6
100
XPTOTS =~ @15 @18.6+0.6 @18.6+0.6
>/ A \ - @15 @15
N\ O\ _ B RN min min
/ ‘\ XP1981 K — —
10 f i =X N N
| I \ K K
I Ini N\
[ [f \
[l A\ H -
| \ XpP2802 B H H
I \ ) ©
1 H —\
13 max
13maxm”m 13maxUJUUJ
100 200 300 400 500 600 700 800 900
Wavelength (nm)

Typical gain curves

Gain
107
P2802 XP1918
105 y
12-pin all glass 12-pin all glass 12-pin all glass
AFTYO
10%
vy Voltage dividers
10 Tube A divider type voltage ratios (for maximum gain)
= SEREIEES | on | A
100 &1 XP1918, XP1921, 2 10 15 | 1 I 1
600 700 800 900 1000 1200 1400 1600 1800 XP1981
supply voltage (V) XP2802 2 R 1

Tel: +33 (0)5 55 86 37 00
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19 mm (3/,”") tubes

Key features

Dynode structure / number of stages

Cathode luminous sensitivity typ.
(pA/Im)

Cathode blue sensitivity (WA/ImF) min

typ.

Cathode radiant sensitivity typ. at (nm)
(mAIW)

Gain typ.

Supply voltage typ.

min. (V)

max. (V)

Anode dark current typ. (nA)

max. (nA)

Anode dark counts typ. (cps)

max. (cps)

Max. anode pulse current for linearity 2% (mA)

Time response rise (ns)
FWHM (ns)

PHR (%)
Maximum ratings ~ supply voltage (V)
gain
Accessories Voltage divider
Socket
Metal-shields

XP2803 XP2806 XP2812 XP2822 XP2832
red-sensitive high-temperature tube fast, low noise low noise low-profile, fast (small
transit time spread),
low noise
focused/10 focused/10 focused/10 focused/10 focused/10
180 40 80 80 80
- 4 10,5 10,5 10,5
- 6 9 9 9

20mA/W 50mA/W 80 mA/W 80 mA/W 80 mA/W

270 700 850 270 400 650 270 400 650 270 400 650 270 400 650
3x10° 2.5x10° 9.0x10° 9.0x10° 9.0x10°
1300 1300 900 900 900
1000 1000 700 700 700
1600 1600 1100 1100 1100
1 1 0.5 0.5 0.5
10 10 5 5 5
- - 100 100
- - 250 250

- - - 50
2.2 2.2 18 2.2 18
5 5 3 5 3.0
7 - 75 8 75
1700 1700 1700 1700 1700
3x10° 2x10° X107 1x107 1x10°
VD1A8 VD1A8 VD1A8 VD1A8 VD108, VD308
FE1004, FE3112 FE1004, FE3112 FE1004, FE3112 FE1004, FE3112 FE1004, FE3112
MS178

PHR: for radiation source ’Cs, Nal Tl scintillator, @ 12mm, h25 mm.
Maximum ratings: maximum ambient temperature range for XP2806 -85°C to +130°C.
XP2803 minimum radiant sensitivity at 700nm: 10mA/W

Typical spectral characteristics Dimensions and pinning
Ske (MA/W)
XP2803, XP2806, XP2812 XP2832
100 XP2822
218.6+0.6
AN
218.60.6
}' \ 218.6+0.6 215
\ @15 —_— 4
10 / W\ »XFP2803 min AN
I A\ m— K SN
| \ N K
\. K
0 Xeetz 1\ E ;
1 N\ Xp2s3 \ X & 5
P2806 \\\‘ ©
100 200 300 400 500 600 700 800 900 13 max
Wavelenath (nm) 13 max 13 max
Typical gain curves @5.5 max @5.5 max
Gain
107 . 7%
R 5a5s XP2806—
N
100
/K
XP2803 . . .
10° 12-pin all glass 12-pin all glass  12-pin all glass
Voltage dividers
10¢
Tube A divider type voltage ratios (for maximum gain)
k| ot|p2|p3|pa| .. [on|A
10° XP2803, XP2806, XP2812, 2 [ ]
600 700 800 900 1000 1200 1400 1600 1800 XP2822, XP2832

supply voltage (V)

Tel: +33 (0)5 55 86 37 00
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25 mm (1"") tubes xpP3100 XP3102 XP3106 XP3108 XP3112 XP3132
Key features fast, UV-sensitive fast low- profile, fast, UV-sensitive low-| prof ile, low noise
high-temperature, low noise
ruggedized
Dynode structure / number of stages focused/10 focused/10 c.c./10 focused/10 c.c./10 focused/10
Cathode luminous typ. 90 90 40 90 90 90
sensitivity (pA/lm)
Cathode blue sensitivity min 9 9 4 9 9 9
(WA/ImF)
typ. 1 1 6 1 1 1
Cathode radiant sensitivity typ. at (nm) 85 va/W 85 va/W 50 va/W 85 va/W 85 va/W 85 va/W
(mAIW) 270 400 650 270 400 650 270 400 650 160 400 650 270 400 650 270 420 650
Gain typ. 9.1x10° 9.1x10° 2.5x10° 9.1x10° 9.1x10° 9.1x10°
Supply voltage typ. 1100 1100 1450 1100 1000 1100
min. (V) 900 900 1300 900 800 900
max. (V) 1300 1300 1600 1300 1200 1300
Anode dark current typ. (nA) 1 1 1 1 1 1
max. (nA) 5 5 10 5 5 5
Max. anode pulse current for linearity 2% (mA) 30 30 30 30 30 30
Time response rise (ns) 2 2 18 2 2 2
FWHM (ns) 31 31 B15) 31 31 31
PHR (%) 77 77 - 77 77 77
Maximum ratings supply voltage 1800 1800 1800 1800 1800 1800
V)
gain 1x107 1x107 3x108 1x107 1x107 1x107
Accessories Voltage divider VD101T/A VD101T/A VD101T/A VD1A1T/A VD101T/A
Socket FE3214/W, FE3214/W, FE3214/W, FE3214/W, FE3214/W, FE3214/W,
FE3214/PC FE3214/PC FE3214/PC FE3214/PC FE3214/PC FE3214/PC
PHR: for radiation source "*’Cs, Nal Tl scintillator, @ 25 mm, h25 mm;
Maximum ratings: maximum ambient temperature range for XP3106 -85°C to +130°C.
Typical spectral characteristics Dimensions and pinning
XP3100, XP3102 XP3106, XP3112 XP3132
Ske (AW XP3108
@25.4+0.5
100
@25.4+0.5 @21min
@21min
\ — !
[/ [/ xp3102 \ T~ \
10 = /[ XP3112 \ \
— If — — K ©25.4+0.5
lI II ’ \\ @21min
| [*xp3100 \| XP3106 |__—| pe
1 S \ H P
3108 \ & © \
H K
<
100 200 300 400 500 600 700 800 900
Wavelength (nm)
13 max I" "II II]—
14 max -'7 14 max
@7.5max
@7.5max @7.5max
Typical gain curves
Gain
107
P3112
14-pin all glass 14-pin all glass 14-pin all glass
100
< -
L P3106 Voltage dividers
10° X
Eo tace Tube A divider type voltage ratios (for maximum gain)
P3108 k| Dt | 02|03 04| [ on | A
. P3132
10 XP3100, XP3102, XP3132 2 1 115 1 11001 1
800 900 1000 1200 1400 1600 1800 XP3106, XP3112 3 1 L T O O B | 1
supply voltage (V)

|Z<'PHOTONIS Tel: +33 (0)5 55 86 37 00
8 - Product range and data AaBing SeuSoRS Fax: +33 (0)5 55 86 37 74



25 mm (1") tubes

Key features

Dynode structure / number of stages

Cathode luminous sensitivity typ.
(HA/Im)

Cathode blue sensitivity min
(MAIImF)

typ.

Cathode radiant sensitivity typ. at (nm)
(mAIW)

Gain typ.

Supply voltage typ.

min. (V)

max. (V)

Anode dark current typ. (nA)

max. (nA)

Max. anode pulse current for linearity 2% (mA)

Time response rise (ns)
FWHM (ns)

Maximum ratings supply voltage (V)
gain

Accessories Socket

XP3162 XP3182
focused/6 focused/8
90 90
9 9
1 1
85 mA/W 85 mA/W
270 400 650 270 400 650
9.1x10° 5x10*
700 870
600 700
800 1100
1 0.2
5 1
10 40
2.9 2.9
45 45
1200 1200
10° 10°
FE3214 FE3214

PHR: for radiation source "¥’Cs, Nal Tl scintillator, @ 25 mm, h25 mm;

Typical spectral characteristics

Ske (MA/W)
100

\ XP3162
\{/\I’J [e74

\\
\
\

200 300 400 500 600 700 800
Wavelength (nm)

Typical gain curves

Gain
107
10¢
XP3182
D)
10%
A
XP3162
104
103
500 1000 1500 2000
Vht(V)

Tel: +33 (0)5 55 86 37 00
Fax: +33 (0)5 55 86 37 74

Dimensions and pinning
XP3162 XP3182
©25.410.5 ©25.4+0.5
@21min @21min
L/\\' ‘//\\\J
K K
5 3
o] ~
14 max
14 max
@7.5max
D7
Dét45
D3 A
14-pin all glass 14-pin all glass
Voltage dividers
Tube Voltage divider ratios
kK| ot | b2 | o3 [ b4 | b5 [ D6 |a
XP3162 (typeA) 2 ‘ 1 ‘ 15 ‘ 1 ‘ 1 ‘ 1 ‘ 1
k| ot [ o2 [ o3 | o4 | 05 | 06| o7 [ b8 |a
XP3182 (typeB) | 3 ‘ 1 ‘ 15 ‘ 1 ‘ 15 ‘ 2 ‘ 25 ‘ 5 ‘ 25

K<: PHOTONIS
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25 mm (1"") tubes

Key features

Dynode structure / number of stages

Cathode luminous sensitivity typ.
(uA/Im)

Cathode blue sensitivity min
(HA/ImF)

typ.

Cathode radiant sensitivity typ. at (nm)
(mAIW)

Gain typ.

Supply voltage typ.

min. (V)

max. (V)

Anode dark current typ. (nA)

max. (nA)

Anode dark counts typ. (cps)

max. (cps)

Max. anode pulse current for linearity 2% (mA)

Time response rise (ns)
Width FWHM (ns)

Maximum ratings supply voltage (V)
gain

Accessories Voltage divider
Socket

Typical spectral characteristics

Sk (MA/W)

XP31T2

100

XP31S2

—-/ o

10 /

\
\
\

\
A}

200 300 400 500 600 700 800

Wavelength (nm)

Typical gain curves

Gain
107
108
AN
XP31S2
105 XP31T2
104
500 600 700 800 1000 1250 1500
Vht(V)

10 - Product range and data

XP31S2 XP31T2
fast, low profile, fast,
2m hemispherical 2m hemispherical
focused/10 focused/10

90 100

9 12

1 1

| 85 va/W | 95 va/W
270 420 650 270 420 650

9.1x10° 9.1x10°

850 850

650 650

1050 1050

0.3 0.3

1 1

100 120

250 300

10 10

2 2

34 34

1500 1500

1x107 1x107

VD1AMT/A VDIAT/A
FE3214 FE3214

XP31S2

@25.4+0.5
@22min

Pl

LY

@7 .5max

14-pin all glass

Voltage dividers

Dimensions and pinning

XP31T2

@25.4+0.5
@22min

+1.5

10 max [lﬂ]%.ﬂlr

@7.5max

14-pin all glass

Tube A divider type voltage ratios (for maximum gain)
K‘D1‘D2‘D3‘D4‘... ‘Dn‘A
XP3152, XP31T2 3 ‘1 ‘1 ‘1 ‘1 “1 ‘1

K(' PHOTONIS
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29 mm (1%'/8"") tubes

XP2900 XP2901 XP2920 XP2930 XP2940 XP2950

Key features low-voltage, fast low-voltage, fast low-voltage, low-voltage, low-noise low-voltage,
green-extended low-noise low-noise, low-noise
low-profi e
Dynode structure / number of stages focused/10 focused/10 focused/11 focused/11 focused/11 focused/11
Cathode luminous sensitivity typ. 85 115 80 80 80 80
(uA/Im) (90min)
Cathode blue sensitivity (MA/ImF) min 9 9 9 9 9
typ. 1 1.5 1" 1 1" 1"
Cathode radiant serzrslitll\\lr‘l’tv]; typ. at (nm) | 85 va/W | 90 va/W | 85 va/W | 85 va/W . 85 va/W . 85 va/W
270 400 650 270 400 700 270 400 650 270 400 650 270 400 650 270 400 650
Gain typ. 9.1x10° 8.7x10° 2.7x10° 2.7x10° 2.7x10° 2.7x10°
Supply voltage typ. 1100 1100 1000 1000 1000 1000
min. (V) 900 900 850 850 850 850
max. (V) 1300 1300 1100 1100 1100 1100
Anode dark current typ. (nA) 1 2 0.5 0.5 0.5 0.5
max. (nA) 5 20 5 5 5 5
Anode dark counts typ. (cps) - 100 100 100 100
max. (cps) - 250 250 250 250
Max. anode pulse current for linearity 2% (mA) 80 80
Time response rise (ns) 1.9 1.9 34 34 34 34
FWHM (ns) 3 3 5 5 5 5
PHR (%) 77 75 77 77 77 77
Maximum ratings ~ supply voltage (V) 1800 1800 1600 1600 1600 1600
gain 1x107 1x107 5x107 5x107 5x107 5x107
Accessories Voltage divider VD109 VD109 VD1A9 VD1A9 VD1A9 VD1A9
Socket FE1114, FE3114 FE1114, FE3114 FE1114, FE3114 FE1114, FE3114 FE1114, FE3114 FE1114, FE3114
Metal-shields MS179 MS179 MS179

PHR: for radiation source *'Cs, Nal Tl scintillator, @ 25 mm, h25 mm;

Typical spectral characteristics

Ske (MA/W)

100

10 \

XP2920 \ \<
XP2930

/

I

| \
| XFP2900 |\
|

100 200 300 400 500 600

Typical gain curves

700 800 900
Wavelength (nm)

Gain

108

XE2920 ’KXP2 900

XP2
107

XE5540

s
P2901
106 — ==
105 P
104
103
800 900 1000 1200 1400 1600 1800 2000

Tel: +33 (0)5 55 86 37 00
Fax: +33 (0)5 55 86 37 74

supply voltage (V)

Dimensions and pinning
XP2900, XP2901 XP2920, XP2940 XP2930, XP2950

328.5+0. 328.5+0.
@23 mir 23 mlr

. — T ©28.5:0.
\ \ |®23 min|
K Qo K T~
33 vl |\
— O WON
N
N Q8 oo «
2 R 23
@ oo N
XX oo
XX
14 ma - —
14 ma 14 maJ" 0l
7.5 max
@7.5 max @7.5 max

14-pin all glass 14-pin all glass 14-pin all glass

Voltage dividers

Tube A divider type voltage ratios (for maximum gain)

K | ot [ o2 |08 |oa| [.] [on]
XP2900, XP2901 2 1 1.5 1 1 1 1
XP2920, XP2930, 2 1 1 1 1 1 1
XP2940, XP2950

|I<' PHOTONIS
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29 mm (11/8") tubes XP2960 XP2961 XP2962 XP2963 XP2970
Key features fast, low-voltage fast, green-extended fast fast, red-sensitive fast, low voltage, UV-
sensitive
Dynode structure / number of stages focused/8 focused/8 focused/8 focused/8 focused/10
Cathode luminous sensitivity typ. 85 115 90 200 85
(WA/Im) (90min)
Cathode blue sensitivity (uA/ImF) min 9 9 - 9
typ. 1 1.5 1 - 1
Cathode radiant sensitivity (mA/W) typ. at (nm) | 85 va/W | 90 va/W | 85 va/W | 20 mﬁ/W | 85 va/W
270 400 650 290 400 700 290 400 650 270 700 850 190 420 650
Gain typ. 9.1x10° 9.0x10* 9.0x10* 3.0x10* 9.1x10°
Supply voltage typ. 1350 1100 1100 1100 1100
min. (V) 1100 900 900 900 900
max. (V) 1500 1350 1350 1350 1300
Anode dark current typ. (nA) 2 2 1 5 1
max. (nA) 10 10 5 20 5
Max. anode pulse current for linearity 2% (mA) 80 80 80 80 80
Time response rise (ns) 1.9 1.8 1.8 1.8 1.9
FWHM (ns) 3 2.8 28 2.8 3
PHR (%) 77 75 77 77 77
Maximum ratings supply voltage (V) 1600 1600 1600 1600 1800
gain 1x10° 1x10° 1x10° 6x10° 1x107
Accessories Voltage divider VD189 VD189 VD189 VD189 VD1B9
Socket FE1114, FE3114 FE1114, FE3114 FE1114, FE3114 FE1114, FE3114 FE1114, FE3114
Metal-shields MS179 MS179 MS179 MS179 MS179
PHR: for radiation source *Cs, Nal Tl scintillator, @ 25 mm, h25 mm;
XP2963 minimum radiant sensitivity at 700nm: 10mA/W
Typical spectral characteristics Dimensions and pinning
Ske (MA/W) XP2960, XP2961, XP2970
XP2962, XP2963
100 ~— \$928.5+0. @28.5+0.
7 AN @23 mi @23 mi
y/d AN |———‘ ||__.|
XpP2970 / N\ T~ T—
N XP2961 \ - \
10 \/ / /' XP2962 \ XPgoes
f 1 A\
—1 X K K
| ] A\
[ \ o\
N N
: I WR\EAN 3 2
XP2960
100 200 300 400 500 600 700 800 900
Wavelength (nm)
Typical gain curves
Gain
108
107 XP2970_
XP2 960 . ]
V4 XP29 14-pin all glass 14-pin all glass
10° — s/ Xp?ﬁ
For XP2960, pin 2 is not
connected to D1. Use pin 14.
10° T N XP2963
Voltage dividers
10* e
Tube A divider type voltage ratios (for maximum gain)
K| ot | 02| 03| b4 | ERE
108
800 900 1000 1200 1400 1600 1800 2000 XP2960, XP2961, XP2962, 2 1 1.5 1 1 1 1

12 - Product range and data

supply voltage (V)

&

XP2963, XP2970
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29 mm (11/8") tubes XP2971 XP2972 XP2978 XP2982 XP2990
Key features fast, green-extended fast fast, low voltage, fast low voltage,
UV-sensitive low noise, good PHR
Dynode structure / number of stages focused/10 focused/10 focused/10 focused/11 focused/9
Cathode luminous sensitivity typ. 15 90 85 90 100
(WA/Im) (90 min)
Cathode blue sensitivity (WA/ImF) min 9 9 9 9
typ. 1.5 1 1" 1 1"
Cathode radiant sensitivity (mA/W) typ. at (nm) 90 mA/W 85 mA/W 85 mA/W 85 mA/W 85 mA/W
290 420 700 290 420 650 160 420 650 290 420 650 270 420 650
Gain typ. 8.7x10° 9.3x10° 9.3x10° 2.8x108 6.8x10°
Supply voltage typ. 1300 1300 1200 1350 1100
min. (V) 1000 1000 900 1000 1000
max. (V) 1500 1500 1300 1600 1300
Anode dark current typ. (nA) 3 5 1 3 2
max. (nA) 30 20 5 30 10
Max. anode pulse current for linearity 2% (mA) 80 80 80 80 80
Time response rise (ns) 1.9 1.9 1.9 1.9 3.0
FWHM (ns) 3 3 3 3.3 5.2
PHR (%) 75 77 77 77 73
Maximum ratings supply voltage (V) 1800 1800 1800 1900 1700
gain 1x107 1x107 1x107 5x107 5x10°
Accessories Voltage divider VD109 VD109 VD109 VD119
Socket FE1114, FE3114 FE1114, FE3114 FE1114, FE3114 FE1114, FE3114 FE1114, FE3114
Metal-shields MS179 MS179 MS179 MS179

PHR: for radiation source ¥’Cs, Nal Tl scintillator, @ 25 mm, h25 mm;

Typical spectral characteristics

Ske (MA/W)

100
P2978
/
/
10 / | / \ XP2971
I | \
f ,' \
| | \
| [ N\
| [ A\
] I\
, H ‘
H P2972
XP2990 L
£ XP2982

100 200 300 400 500 600 700 800 900
Wavelength (nm)

Typical gain curves

Dimensions and pinning

XP2971, XP2972, XP2982 XP2990
XP2978
o8 550 I?MT 328.5£0.5
.5+0. |®23 mii] f
| 223 mir T .//—\\. _ m
N K N\
K K
N
3
1:1:a 14 ma

SIiN
D9 _ 6 4
Gain °
D $
108 L"é1
v
et
P2982 i.C.
107 S.p.
XP2971
10° XP2972 14-pin all glass 14-pin all glass 14-pin all glass
XP2990
10° Voltage dividers
Tube A divider type voltage ratios (for maximum gain)
104 K‘D1‘D2‘D3‘D4‘ ‘Dn‘A
800 900 1000 1200 1400 1600 1800 2000
supply voltage (V) XP2971, XP2972, XP2978,

Tel: +33 (0)5 55 86 37 00
Fax: +33 (0)5 55 86 37 74

&

2 1015011 . |1 1
XP2982, XP2990

TPHOTONIS
- AMRAGnG SeuSorRS

Product range and data - 13



39 mm (1'/2"') tubes XP2012B XP2013B XP2015B XP2016 XP2017B XP2018B
Key features red-sensitive infrared-sensitive high-temperature extended-red- UV-sensitive
sensitive
Dynode structure / number of stages focused/10 focused/10 focused/10 focused/10 focused/10 focused/10
Cathode luminous sensitivity typ. 85 200 20 40 210 85
(MA/Im)
Cathode blue sensitivity min 9 - 4 9
(MA/ImF)
typ. 1 = - 7 - 1"
Cathode radiant sensitivity typ. at (nm) | 85 va/W | 20 mA/W 012 mA/W | 50 va/W | 6,5 QA/W | 85 va/W
(mAIW) 290 420 650 270 700 850 270 1050 1050 270 400 650 270 860 950 160 420 650
Gain typ. 6.5x10° 3.0x10° 5.0x10° 2.1x10° 2.9x10° 8x10°
Supply voltage typ. 1250 1250 1200 1300 1200 1350
min. (V) 1050 1000 1000 1000 1000 1150
max. (V) 1450 1600 1500 1600 1500 1600
Anode dark current typ. (nA) 1 2 2000 1 2 5
max. (nA) 10 50 10000 10 20 20
Max. anode pulse current for linearity 2% (mA) 200 200 200 200 200 200
Time response rise (ns) 25 2.5 3 35 25 25
FWHM (ns) 6 6 4 7 6 6
PHR (%) 75 75
Maximum ratings supply voltage (V) 1800 1800 1600 1700 1800 1800
gain 1x107 5x10° 5x100 2x10° 5x10° 1x107
Accessories Voltage divider VD200K VD200K VD200K VD200K VD200K
Socket FE1012 FE1012 FE1012 FE1012 FE1012
Metal-shields MS170 MS170 MS170 MS170 MS170 MS170
PHR: for radiation source 'Cs, Nal Tl scintillator, @ 32 mm, h25 mm; Maximum ratings : maximum average anode current 0.02 mA for XP2015B;
Maximum ambient temperature range -85°C to +130°C for XP2016.
XP2013B, minimum radiant sensitivity at 700nm: 10mA/W. XP2017B minimum radiant sensitivity at 860nm: 1.5mA/W.
Typical spectral characteristics Dimensions and pinning
Ske (MA/W) XP2012B, XP2013B, XP2015B XP2016
‘ XP2018B XP2017B
100 B
e ‘ S ~ 238.8+0.7
D
7 N\ 238.8+0.7 @34min
4 \ XP2017B G3amin |/' — '\l 538,840 7
i V4 N\ A Y —C \ LEET
f H 1\ XP201 3B\ N K —_—
i f A\ \ N
\ \\ Ko«
[ % o o
i\ o o el & K
; \ W AN £l 3 3| 8 o £
BN — — Q - N
i “\\ XP2012B |\ | T @ ©
,' AFz0U70 !
| A\
l XP20158B \ i —
100 200 300 400 500 600 700 800 900 1000
Wavelength (nm)

Typical gain curves

Gf(')? XF20178
XP20 g‘
108
Plastic JEDEC Plastic JEDEC 14-pin all glass
XP2013B B12-43 B12-43
108
X u‘lzb\/
Voltage dividers
10*
Tube A divider type voltage ratios (for maximum gain)
W
 PB2016 K‘G/D1‘D2‘D3‘D4‘ ‘Dn‘A
10° XP2012B, XP2013B, XP2015B,
600 700 800 900 1000 1200 1400 1600 1800 XP2016B. XP2017B. XP2018B 2 L I O I B 11

14 - Product range and data

supply voltage (V)
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XP2016 has a separate focusing electrode
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39 mm (1Y/2"") tubes  XP2042B XP2060B XP2062 XP2070B XP2072B XP2081B

Key features low-voltage, low-voltage, low-noise, low-noise, good PHR green-sensitive
good PHR good PHR low-voltage, low-voltage
good PHR
Dynode structure / number of stages focused/10 focused/10 focused/10 focused/10 focused/10 focused/10
Cathode luminous sensitivity typ. 90 90 100 80 85 115
(pA/Im) (90 min)
Cathode blue sensitivity (uA/ImF) min 9 1.5 12 9 9
typ. 1" 10 10 10.5 1" 1.5
Cathode radiant sensitivity typ. at (nm) 90 mA/W 90 mA/W 100 mA/W 85 mA/W 85 mA/W 90 mA/W

(mA/W) : 290 450 650 : 290 4;0 650 : 290 42vO 650 : 270 4;0 650 : 290 4;0 650 : 290 4;0 700
Gain typ. 6.5x10° 6.5x10° 6.5x10° 6.5x10° 6.5x10° 6.5x10°
Supply voltage typ. 800 750 750 750 1100 1100
min. (V) 700 600 600 600 900 900
max. (V) 950 900 900 900 1250 1250
Anode dark current typ. (nA) 2 2 0.1 0.1 2 5
max. (nA) 10 10 3 3 10 30
Anode dark counts typ. (cps) 300 300

max. (cps) 500 500

Max. anode pulse current for linearity 2% (mA) 80 80 80 80 150 150
Time response rise (ns) 3 3 3 3 28 2.8
FWHM (ns) 6 6 7 7 7 6
PHR (%) 75 75 75 77 72 72
Maximum ratings ~ supply voltage (V) 1400 1400 1400 1400 1600 1600
gain 1x107 1x107 1x107 1x107 1x107 1x107
Accessories Voltage divider VD200K VD200K VD200K VD200K VD200K
Socket FE1012 FE1012 FE3114 FE1012 FE1012 FE1012
Metal-shields MS170 MS170 MS170 MS170 MS170

PHR: for radiation source *’Cs, Nal Tl scintillator, @ 32 mm, h25 mm;

Typical spectral characteristics Dimensions and pinning
XP2042B, XP2060B XP2062 XP2070B, XP2072B,
Ske (MA/W) XP2081B
100 XP2062B @38.8+0.7
&> ©34min 238+0.7
7 — @34min 238.8+0.7
/  mi— .
XP2070B /| \ == |_®34ml_ﬂ|
0 > A K N BN
! S & o £ « N K
I A\ 5| % 8 X
‘ {')\(P204ZB \ - @ N| g N
1 In XP2060B \ < g
[ =><P20728 N o=

P2081B

100 200 300 400 500 600 700 800 900
Wavelength (nm)

Typical gain curves

Gain X
107 KP2000k
P2070
108 Plastic JEDEC 14-pin all glass Plastic JEDEC
B12-43 B12-43
1o 2T Voltage dividers
Tube A divider type voltage ratios (for maximum gain)
< K|ot|o2|o3[pe] . | on |A
XP2072B
10¢ xP20818 XP20428 2 2 ] 1
XP2060B, XP20628B, XP20708 2 [ 11| 1 1
600 700 800 900 1000 1200 1400 1600 ! ' !
supply voltage (V) XP2072B, XP2081B
Tel: +33 (0)5 55 86 37 00 |I<:PHOTON]$
Fax: +33 (0)5 55 86 37 74 - AAGMG SewSorS Product range and data - 15



39 mm (1%/?2"") tubes

Key features

Dynode structure / number of stages

Cathode luminous sensitivity
(pA/Im)

8Cathode blue sensitivity
(PA/ImF)

Cathode radiant sensitivity
(mAIW)

Gain

Supply voltage

Anode dark current

Anode dark counts

typ.
min
typ.
typ. at (nm)

typ.

typ.

min. (V)
max. (V)
typ. (nA)
max. (nA)
typ. (cps)

max. (cps)

Max. anode pulse current for linearity 2% (mA)

Time response rise (ns)
FWHM (ns)

PHR (%)
Maximum ratings ~ supply voltage (V)
gain
Accessories Voltage divider
Socket
Metal-shields

XP2090B XP20A2 XP20B2 XP6042
fast low profile, low profile, low profile,
low noise, high PHR low noise, high PHR high PHR
focused/10 focused/10 focused/10 focused/10
90 100 100 100
10 10 10 10
1.5 12 12 1
90 mA/W | 100 gwA/W | 100 @A/W | 80 va/W
270 420 650 270 420 650 270 420 650 270 420 650
6.5x10° 6.5x10° 6.3x10° 2.7x10°
850 800 1250 900
700 700 1050 700
950 900 1450 1100
2 0.1 1 2
10 3 5 10
- 300 300
80 80 200
29 3 25 4
6.0 12) 6 6
75 75 75 7
1500 1400 1800 1500
1x107 X107 5x10° 5x10°
VD200K
FE1012 FE1114, FE3114 FE1114, FE3114 FE1112
MS170

PHR: for radiation source *"Cs, Nal Tl scintillator, @ 32 mm, h25 mm; Transit time spread at 1250V for XP2090B: 2 ns.

Typical spectral characteristics

Ske (MA/W)

100 XP2090B _ XP20A2
P20
/. 2
[ xPeoa2
/ \
10 / \
\
[ \
[ \
- \.
| \
I

Dimensions and pinning

XP2090B

238.8+0.7

J34min
By

124max
10942

TN\

XP20A2, XP20B2 XP6042
|®38.8t0.7|
T ]
\/
K
X @38.8+0.7
K 2 |_®i4min_|
BN

12.7 max ""!“9"” L

7 max

100 200 300 400 500 600 700 800 900

Wavelength (nm) -

Typical gain curves

Gain 12\ D2 D5—>32
107 AL XP2090B .
Plastic JEDEC 14-pin all glass 14-pin all glass
10° B12-43
Voltage dividers
108 =
Tube A divider type voltage ratios (for maximum gain)
1
S k| ot | o2 | 03 | oa|.[oDna
XP2090B, XP20A2, 2 1 1 1 1
10¢ XP20B2, XP6042
- XP6042 15 | 15 1 1 1
600 700 800 900 1000 1200 1400 1600

supply voltage (V)
|I<'PHOTONIS Tel: +33 (0)5 55 86 37 00
/w»agmg SeuSors
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51 mm(2’") tubes

Key features

Dynode structure / number of stages

Cathode luminous typ.
sensitivity (MA/Im)
Cathode blue sensitivity min
(WA/ImF) typ.
Cathode radiant sensiti- typ. at (nm)
vity (mA/W) L
Gain typ.
Supply voltage typ.
min. (V)
max. (V)
Anode dark current typ. (nA)
max. (nA)
Anode dark counts typ. (cps)
max. (cps)
Max. anode pulse current for linearity 2%
(mA)
Time response rise (ns)
FWHM (ns)
PHR (%)
Maximum ratings supply voltage
(V)
gain
Accessories  Voltage divider
Socket
Metal-shields

PHR: for radiation source '’Cs, Nal Tl scintillator, @ 51 mm, h51 mm; XP20Y0 and XP20D0: FWHM with *’Co at 1.33 MeV, LaCl ,

XP2020 XP2020/Q XP2020/UR XP2020/URQ XP20D0B XP20YOB
very fast, high gain,  very fast, high gain, ultra fast, ultra fast, high gain, very fast, very fast,
low noise UV sensitive high gain UV sensitive high PHR high PHR
focused/12 focused/12 focused/12 focused/12 focused/8 focused/8

70 70 70 70 80 80

75 75 75 75 10 10

10 10 10 10 125 12.5

80 mA/W 80 mA/W 80 mA/W 80 mA/W 100 mA/W 100 mA/W

270 420 650 160 420 650 270 420 650 160 420 650 270 420 650 270 420 650
3x107 3x107 3x107 X107 2.4x10° 2.4x10°
2000 2000 3000 3000 1000 1000
1750 1750 2200 2200 800 800
2600 2600 3200 3200 1200 1200

10 10 20 20 1 1
100 100 100 100 20 20
900 900 15000 15000

2500 2500 25000 25000 -

280 280 70 70 - =
1.5 15 14 14 2.5 25
24 24 23 23 6 6
72 72 72 7.2 3 3
3000 3000 3300 3300 1500 1500
2x10° 2x10° 1x10° 1x10°8 5x10° 5x10°
VD124K/T VD124K/T VD127KIT VD127K/T
FE1120 FE1120 FE1120 FE1120 FE1120 FE1120
MS172 MS172 MS172 MS172 MS172 MS172

scintillator, @ 25 mm, h25 mm.

XP2020 (Q): center-edge transit time difference 0.25 ns; transit-time spread o 0.25 ns (type C divider, 2500 V supply). Both valués are down to 0.2 ns for XP2020/UR (Q).

Typical spectral characteristics Dimensions and pinning
XP2020, XP2020/Q XP20D0B XP20Y0B
XP2020/UR,
Ske (MA/W) XP2020/URQ
100  XP20D0B @ 53.5max @ 53.5max @ 53.5max
XP2020/0RQ S XP=20ireB @ 44min @ 44mi 44mi
/ PopRo ] \\\ N AN AN
K K K
1o { \
J |
! I
| | \
— \ 8o 8o gl q
i ] i 1 i’
1 .’ " \ ) 8 coating 3 ,’Q_ coating S "c\,_ coating
100 200 300 400 500 600 700 800 900 - -
Wavelength (nm) B W B W
A
"ﬁ\ 1 /0_12 Ai\ 08
) ) D11 D10 06
Typical gain curves N X g Eﬂ\\ Ry
GZ_D\~6 14<— D6 e 6 1?4 nc.
5.5 15, D4 ne. s -~ D4
CRIATE TR
Gain D3 72019 b2 D3 TTe A D2
D1_/4/ 1 \_Kn.c_ _0 i\\&nc
202 i.c. G1
i XP2020Q K.t
10 bt A1: Anode 5|gna| - A2: Grid
Plastic JEDEC Plastic JEDEC Plastic JEDEC
107 P20D0 B20-102 B20-102 B20-102
P20Y0
100 Voltage dividers
XP2020/UR o ) . .
o > XPo0oolURG Tube A divider type voltage ratios (for maximum gain)
K | ot | b2 | D3 | EERE
XP2020, XP20DO0, 1.2 28 1.2 1.8 1 1 1
100 XP2020/Q,
XP20Y0
800 1000 1500 2000 2500 3000
supply voltage (V) XP2020/UR, 2 8 2 1.5 1 1 1
XP2020/URQ
XP2020 family: two non-inductive resistors of 51 Q are wired in series with D11 and D12 in the plastic base.

Tel: +33 (0)5 55 86 37 00
Fax: +33 (0)5 55 86 37 74
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51 mm(2") tubes XP2201B XP2202B XP2203B XP2206 XP2220 XP2228
Key features green-sensitive red-sensitive high temperature low-noise, fast, low-noise, fast,
high gain high gain,
UV-sensitive
Dynode structure / number of stages focused/10 focused/10 focused/10 focused/10 focused/12 focused/12
Cathode luminous sensitivity typ. 120 70 165 40 70 70
(vA/lm) (90 min)
Cathode blue sensitivity (uA/ImF) min 9 5 9 9
typ. 12.5 10 7 1" 1
Cathode radiant sensitivity typ. at (nm) 95 mA/W 75 mA/W 16 mA/W 50 mA/W 90 mA/W 90 mA/W
(mAIW) L v v v v v v
290 440 700 290 400 650 270 700 850 270 400 650 270 400 650 160 400 650
Gain typ. 8x10° 10x108 3x10° 2.1x10° X107 3x107
Supply voltage typ. 1250 1250 1350 1300 1700 1700
min. (V) 1100 1100 1100 1000 1400 1400
max. (V) 1500 1500 1500 1600 2300 2300
Anode dark current typ. (nA) 10 3 3 1 5 5
max. (nA) 50 20 50 10
Anode dark counts typ. (cps) 300 300
max. (cps) 1000 1000
Max. anode pulse current for linearity 2% (mA) 200 200 200 200 100
Time response rise (ns) 4 4 4 4 3 3
FWHM (ns) 8 8 8 8 5 5
PHR (%) 75 75 85
Maximum ratings supply voltage 1800 1800 1800 1700 2500 2500
(V)
gain 8x10° 8x107 4x10° 2x10° 2x10° 2x10°
Accessories  Voltage divider VD202K VD202K VD202K
Socket FE1014 FE1014 FE1014 FE2019 FE2021 FE2021
Metal-shields MS152 MS152 MS152 MS152 MS152 MS152
PHR: for radiation source “’Cs, Nal Tl scintillator, @51 mm, h51 mm.
XP2203 minimum radiant sensitivity at 700nm: 10mA/W
Typical spectral characteristics Dimensions and pinning
e (mA) XP2201B, XP2202B, XP2206 XP2220, XP2228
XP2203B
100 | xp o P=z2028  XFP2201B @ 51.5max @ 53.5max
XP22 ;%7? X | 0 44min | 0 52.5max @ 46min
> y PN e N 2ami F—
/ 4 / e \\ \ \ I———ig mn
K K
o = N
| | N\ é 2 N coating
| O\ sl3 &
| \ O\ S N
: ! VA
] i I] [I i 13max
@ 58max
100 200 300 400 500 600 700 800 900
Wavelength (nm)
nc. |c D10

Typical gain curves

D12‘c\9 1011121/ DG
~D4

Gain
108 /<
107 %‘ Plastic JEDEC 19-pin aII glass 21-pin all glass
B14-38
100 [sXP22038 Voltage dividers
Tube Adivider type voltage ratios (for maximum gain)
5
10 K‘ ‘DZ‘DB‘ ‘Dn‘A
N XP2201B, XP2202B, 2 1 1 1 1 1
10¢ X 1 XP2203B, XP2206
supply voltage (V)
XP2201B has no grid

18 - Product range and data
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51 mm(2") tubes XP2233B XP2237B XP2242B XP2243B XP2248B XP2254B
Key features fast, red sensitive, extended red fast fast, red sensitive fast, UV sensitive very fast,
high gain sensitive UV to red sensitive
Dynode structure / number of stages focused/12 focused/12 focused/6 focused/6 focused/6 focused/12
Cathode luminous sensitivity typ. 150 160 90 160 90 160
(pA/lm)
Cathode blue sensitivity (uA/ImF) min 8 9 8
typ. = 10.5 15 10.5
Cathode radiant sensitivity typ. at (nm) 15 mA/W 8 mA/W 80 mA/W 15 mA/W 80 mA/W 15 mA/W
(mAIW) L Y L Y 1 A4 1 ~ | v
270 700 850 270 853 900 290 420 650 270 700 850 16() 420 650 150 700 850
Gain typ. 3x107 3x107 1x104 1x104 1x104 3x107
Supply voltage typ. 2050 2050 1100 1200 1100 2200
min. (V) 1600 1600 800 1000 800 1750
max. (V) 2500 2500 1400 1600 1400 2700
Anode dark current typ. (nA) 60 500 1 2 1 60
max. (nA) 1500 5000 5 10 5 1500
Max. anode pulse current for linearity 2% (mA) 250 250 350 250 350 280
Time response rise (ns) 2 2 1.6 1.3 1.3 1.5
FWHM (ns) 3.2 3.2 24 19 1.9 24
PHR (%) 72 72
Maximum ratings supply voltage 2500 2500 2200 2200 2500 3000
(V)
gain 2x108 2x108 2x10° 2x10° 2x10° 2x10°
Accessories  Voltage divider VD122K VD122K VD162K VD162K VD162K VD124KIT
Socket FE1120 FE1120 FE1120 FE1120 FE1120 FE1120
Metal-shields MS172 MS172 MS152 MS152 MS152 MS172
PHR: for radiation source Co, Nal Tl scintillator, @ 51 mm, h51 mm;
XP2233B minimum radiant sensitivity at 700nm: 10mA/W ; XP2237B minimum radiant sensitivity at 860nm: 5mA/W
XP2243B minimum radiant sensitivity at 700nm: 10mA/W ; XP2254B minimum radiant sensitivity at 700nm: 10mA/W
Typical spectral characteristics Dimensions and pinning
XP2233B, XP2242B, XP2243B, XP2254B
XP2237B XP2248B 5535
Ske (MA/W) 044. max
@ 52.5 min
100 XP2233B a4 r_nax @ 52.5max l‘/,,,\ﬂ
22438 min - .
FobEAE —= — o — @ 44min \
A = - X — K
i N\ ~~ = X
[ 7 A\ \\ K K
o AN\ . !
{ |" ;’(' P2242 A ‘\ \\ gla % £ 3 coatin,
: \ \ O\ Ak £ 3|8 ?
| posase’) \ = coating ISEY ) =
\ \ - coating
1 \ = |
r \ \
XP2237B 1 1 T 1
100 200 300 400 500 600 700 800 900 1000
Wavelength (nm)
o1y 25 5* o W e o1 25 5* D12
B\ 101112,—010 ne. N9 07, =, D9~ N\ 91041, 01%8
D7 N7 3= n.c. 7 13— D7 7 3=
- - ™6 14_JE D?s 14—=-D6 =5 14— D8
Typical gain curves P55 D4 S5 504 G2D5s 1504
nc. 4 116‘_[)4 n_(;_i:j3 1176‘_21 n.c_./43 176&
D3 18 ~—D2 D3 2 18 D2 16 ~—D2
Gain [ﬂ/ / 2*019\_\P nc. [ﬂ/ / 2*019\_\~ n.c. D3D_1/2 1 2019\_ ne.
[ T j ] ] —F—F—r— ic ne. ic. e @/ f Mo
\ — — \ \ \ — Kt Kot 2 Kt
10° % ; ; ;
; Plastic JEDEC Plastic JEDEC Plastic JEDEC
T
‘ B20-108 B20-108 B20-108
. Voltage dividers
" XP22338 Tube A divider type voltage ratios (for maximum gain)
5 XP2237B _—
10 = T k|G| | o2 | »3 | | on | oA
P2242B RE5543E
o¢ > XP2233B, XP2237B 3 0.9 11 1 1 1
XP2242B, XP2243B, 3 1 1 1 1 1
XP2248B
10°
800 1000 1500 2000 2500 3000 XP2254B 1.2 ‘ 28 1.2 1.8 1 1 1
supply voltage (V)
XP2233B, XP2237B, XP2254B: two non-inductive resistors of 51 Q are wired in series with Dn-1 and Dn
in the plastic base. XP2242B, XP2243B :Both anode contacts must be connected to prevent ringing of the
anode pulse signal. Only XP2254B has a grid
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51 mm(2") tubes XP2262B XP2268B XP2272B XP2282B XP22KO0
Key features fast high gain fast high gain, semi-fast hlgh galn fast very low noise,
UV sensitive high P! high gain
Dynode structure / number of stages focused/12 focused/12 focused/12 focused/8 focused/12
Cathode luminous sensitivity typ. 70 70 70 90 70
(pA/lm)
Cathode blue sensitivity (uA/ImF) min 9 9 9 9 9
typ. 1 1" 1 1" 11
Cathode radiant sensitivity typ. at (nm) 90 mA/W 90 mA/W 90 mA/W 90 mA/W 90 mA/W
(mAIW) L Y L Y [ A4 1 A2 I v
290 400 650 290 400 650 290 400 650 290 400 650 290 400 650
Gain typ. 2x10° 2x10° 2x10° 5x10° 3x107
Supply voltage typ. 1800 1800 1800 1900 1700
min. (V) 1500 1500 1500 1600 1400
max. (V) 2400 2400 2400 2200 2300
Anode dark current typ. (nA) 10 10 10 10 5
max. (nA) 20
Anode dark counts typ. (cps) 1000 1000 1000 300
max. (cps) 6000 6000 6000 1000
Max. anode pulse current for linearity 2% (mA) 250 250 250 180 50
Time response rise (ns) 2 2 27 1.5 3
FWHM (ns) 3 3 4 22 5
Maximum ratings supply voltage 2500 2500 2500 3000 2500
V)
gain 2x10° 2x10° 2x10° 5x10° 2x10°
Accessories Voltage divider VD122K VD122K VD122K VD182K
Socket FE1120 FE1120 FE1120 FE1120 FE2021
Metal-shields MS172 MS172 MS172 MS172 MS152
PHR: for radiation source Co, Nal Tl scintillator, @ 51 mm, h51 mm; Center to edge time difference (type C divider, 2500V supply): 0,5 ns.
Typical spectral characteristics Dimensions and pinning
XP2262B, XP2268B, XP2282B XP22KO0
XP2272B
Ske (MA/W)
@ 51.5max @ 51.5max
XP2268B O 44min @ 44min @ 53.5max
100 5P
X B = = @ 46min
/ N N N
/ AN\ T
[ XP22628 \ K K —~ N
XP2272
10 / XP22KO0 \ % K
\\ | g \ |2 3‘1 coating
\ - coating ™ coating N
1 \
__I]]]]q @ FU]]] __I]]]]q @ FU]]] 13max
100 200 300 400 500 600 700 800 900 1000
Wavelength (nm)
. . ne. ‘-\* D12 ne. ’5* ne. e i& D10
Typical gain curves o1 21_110 ! 2/1_/—[)6
/_
Gain
f f f f f f f f f f —
I | - | | | | N
100 P22
107 o s Plastic JEDEC Plastic JEDEC 21-pin all glass
Xp22e88 B20-108 B20-108
108 > XP2282B: both anode contacts
must be connected to prevent
ringing of the anode pulse signal.
10 Voltage dividers
10° Tube Adivider type voltage ratios (for maximum gain)
K ‘ ‘ D2 ‘ D3 ‘ ‘ Dn ‘ A
10° XP2262B, XP2268B 4 141 0.9 1 1 1
800 1000 1500 2000 2500 3000
supply voltage (V) XP2272B, XP22K0 4 2 0.9 1 1 1
XP2282B 3 1 1 1 1 1

Except XP22K0: two non-inductive resistors of 51 Q are wired in series with Dn-1 and Dn in the plastic base.
|I<'PHOTON[S Tel: +33 (0)5 55 86 37 00
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51 mm(2") tubes XP3212B XP3230B XP32KO0

Key features high PHR high PHR, low noise very low noise, high PHR
Dynode structure / number of stages b.l./8 b.l./10 b.l./10
Cathode luminous sensitivity typ. 100 75 75
(HA/Im)
Cathode blue sensitivity (uA/ImF) min 10 9 9
typ. 12.5 1 1
Cathode radiant sensitivity typ. at (nm) 100 mA/W 85 mA/W 85 mA/W
(mA/W) 580220 650 570420 650 370420 650
Gain typ. 2.5x10° 7x10° 7x10°
Supply voltage typ. 1000 900 900
min. (V) 800 700 700
max. (V) 1200 1100 1100
Anode dark current typ. (nA) 1 0.5 0.5
max. (nA) 20 2 2
Anode dark counts typ. (cps) 300 300
max. (cps) 1000 1000
Max. anode pulse current for linearity 2% (mA) 15 15 15
Time response rise (ns) 5 5 5
FWHM (ns) 1" 1 1
PHR (%) 8.6 75 75
Maximum ratings supply volta(%s; 1500 1500 1500
gain 3x10° 1x107 1x107
Accessories Voltage divider VD182K/B VD202K
Socket FE1120 FE1014 FE2019
Metal-shields M8152 MS152 MS152
PHR: for radiation source **Cs, Nal Tl scintillator, @ 51 mm, h51 mm; ¥’Co for XP3212.
Typical spectral characteristics Dimensions and pinning
XP3212B XP3230B XP32K0
Ske (MA/W)
@ 51.5max @ 51.5max
100 @ 44min_| 0 44min - 51'5”‘]“
Y N - 1 | — 1 @ 48min
N\ N N N
1o | XP32128 | / \ K K ‘
f x
1 }'“Xf\?? 308 \ a ul -

i e
100 200 300 400 500 600 700 800 900 @ 58max @ 58max
Wavelength (nm)

Typical gain curves

Gain
107
XP3230
XP32KO0
10° Plastic JEDEC Plastic JEDEC 19-pin all glass
B14-38 B14-38
S
% P3212B Lo
108 Voltage dividers
Tube A divider type voltage ratios (for maximum gain)
k| ot | o2 [ o3| o4 | . | o [a
104
XP3212B 2 15 1.5 15 1 1 0.5
700 800 900 1000 1500 2000 XP3230B, XP32K0 2 1 1 1 1 1 1
supply voltage (V)
Tel: +33 (0)5 55 86 37 00 K<:PHOTONI$
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51 mm(2"”) tubes

XP5242B

XP52Y2B

XP6202B

Key features low profile, high PHR fast, Iovlvgprof I?:{ low profile, high PHR
Dynode structure / number of stages b.l./9 b.l./8 foil/10
Cathode luminous sensitivity typ. 100 100 100
(pA/lm)
Cathode blue sensitivity (uA/ImF) min 10 10 10
typ. 12 12 12
Cathode radiant sensitivity typ. at (nm) 95 mA/W 100 mA/W 90 mA/W
(mA/W) : 290 4;0 650 : 290 4;0 650 : 290 450 650
Gain typ. 2.5x10° 2.5x10° 2.5x10°
Supply voltage typ. 1000 1000 900
min. (V) 800 800 700
max. (V) 1200 1200 1050
Anode dark current typ. (nA) 1 1 2
max. (nA) 20 20 20
Max. anode pulse current for linearity 2% (mA) 10
Time response rise (ns) 5.5 2 5
FWHM (ns) 13 3 1
PHR (%) 8.7 9.5 8.8
Maximum ratings supply volta(%e; 1500 1500 1500
gain 3x108 3x108 3x10°
Accessories Voltage divider VD202K/01 VD202K
Socket FE1014 FE2019 FE1014
Metal-shields MS132 MS132 MS132

PHR: for radiation source Co, Nal Tl scintillator, @ 51 mm, h51 mm.

Typical spectral characteristics

Dimensions and pinning

XP5242B XP52Y2B XP6202B
Ske (MA/W)
@ 51.5max @ 51.5max @ 51.5max
XP6202B - :
100 Z XP52Y2B | _Q 46min_, | @ 48min | | @ 46min |
[ 1
N | T — @ T T
/ <p5oas
[ xPs2428°\ N AN N
/ \\ K K K
10 \
\ x = >
! \ gl ke dE
| \ = 2|8 a8
| \ = = =
AR \
|
@ 58max @ 58max @ 58max
100 200 300 400 500 600 700 800 900

Typical gain curves

Wavelength (nm)

Gain 7 \@2 e
107 D_/ } \ Gt D_/ $ \ic.
k62025 Plastic JEDEC Plastic JEDEC Plastic JEDEC
108 B14-38 B14-38 B14-38
Voltage dividers
10° Tube A divider type voltage ratios (for maximum gain)
“xP52428 klot] & | ot | D2 | [ o [ A
P52Y2B
XP5242B 2 2 1 1 1 1
1 XP52Y2B 015 | 185 | 2 1 1 1 1
700 800 900 1000 1500 2000 XP6202B 2 1 1 1 1
supply voltage (V)
XP5242B has only one grid.
XP6202B has no grid.
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60 mm (2 v/?"") tubes XP3612B XP5612B

Key features high PHR high PHR, low-profile
Dynode structure / number of stages b.l./8 b.l./9
Cathode luminous sensitivity (uA/lm) typ. 100 100
Cathode blue sensitivity (HA/ImF) min 10 10
typ. 12 12
Cathode radiant sensitivity (mA/W) typ. at (nm) 100 mA/W 100 mA/W
250 420" 650 260 420 650
Gain typ. 2.4x10° 2.4x10°
Supply voltage typ. 1000 1000
min. (V) 800 800
max. (V) 1200 1200
Anode dark current typ. (nA) 1 1
max. (nA) 20 20
Max. anode pulse current for linearity 2% (mA) 10 10
Time response rise (ns) 5 55
FWHM (ns) 1 13
PHR (%) 8.5 8.5
Maximum ratings supply voltage (V) 1500 1500
gain 3x10° 3x108
Accessories Voltage divider VD202K VD202K/01
Socket FE1014 FE1014

PHR: for radiation source ¥’Co, Nal Tl scintillator, @ 51 mm, h51 mm;

Typical spectral characteristics Dimensions and pinning
Ske (MA/W) XP3612B XP5612B
100 0595205 ©59.5:0.5
- S i @ 56 min @56 min
// \\ ”""’\’i | |
10 / \ Nk \\
K
l’ \\ < x
I (]
l"/\r'oo‘l 2B \\ g E LE g
1 ; XP56(12B \ 5 = = (=2}
100 200 300 400 500 600 700 800 900
Wavelength (nm) @ 58max @ 58max

Typical gain curves

Gain
107
XP5612B
)
108 i X
i Plastic JEDEC B14-38 Plastic JEDEC B14-38
XP3612B
10° et P
Voltage dividers
Tube A divider type voltage ratios (for maximum gain)
10°¢ K [e] ot [ o2 o3 [o4os] . | on [
XP3612B 2 1.5 15 1.5 1 1. 1 0.5
XP56128 'E 1 1 1 I 1
103
700 800 900 1000 1200 1400 1600 1800 XP3612B has no grid
supply voltage (V)
Tel: +33 (0)5 55 86 37 00 |I<'PHOTON]$
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76 mm (3"') tubes

Key features

Dynode structure / number of stages

Cathode luminous sensitivity (uA/Im) typ.
Cathode blue sensitivity (LA/ImF) min
typ.

Cathode radiant sensitivity (mA/W) typ. at (nm)
Gain typ.

Supply voltage typ.

min. (V)

max. (V)

Anode dark current typ. (nA)

max. (nA)

Anode dark counts typ. (cps)

max. (cps)

Max. anode pulse current for linearity 2% (mA)

Time response rise (ns)
FWHM (ns)

PHR (%)
Maximum ratings supply voltage (V)
gain
Accessories Voltage divider
Socket
Metal-shields

XP3312B XP333

oB XP33KO0

high PHR high PHR, low-noise high PHR, very low-noise
b.l./8 b../10 b../10
100 75 75
1 9 9

13 1 1"

100 va/W | 80 mé/W 80 mé/W

290 420 650 270 420 650 270 420 650
2,4x10° 7.0x10° 7.0x10°
1000 900 900
800 700 700
1200 1100 1100
1 0.5 0.5
20 5 2
500 500 500
2000 2000 2000
15 15 15
5 6.5 6.5
1 16 16
8.6 75 75
1500 1500 1500
3x10° X107 X107
VD282K VD202K
FE1014 FE1014 FE2019
MS$153 MS153 MS132

PHR: for radiation source *’Cs, Nal Tl scintillator, @76 mm, h76 mm; ¥"Co for XP33128B.

Typical spectral characteristics

XP3312B
Ske (MA/W)
100 XP3312B_ @ 76£0.8
S @72 min
/ N .
| )\ A A A I Y T J N
10 \

k4
XPSSSOB’

145 max
11343

1 P33KO

T

100 200 300 400 500 600 700 800 900
Wavelength (nm)

Typical gain curves

Gain

108

107

10¢

XP3312B
10°

104

700 800 900 1000

24 - Product range and data

2000

15
supply voltage (V)

@ 58 max

Plastic JEDEC
B14-38

Dimensions and pinning

XP3330B

2 76+0.8

@ 72 min

157 max

135£3

Voltage dividers

D2 o

Plastic JEDEC

@ 58 max

B14-38

XP33K0

2 76+0.8
L 272min _,

127.5 max

17@

19-pin all glass

Tube Adivider

K‘m‘m‘m‘m‘os ‘Dn‘A
XP33128 2 [ 15 | 15 | 15 | f 1 1 05
XP33308, 2 1 1 1 1 1 1 1
XP33K0
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76 mm (3") tubes XP3461B XP3462B XP3468B XP4312B XP4318B XP4372B XP4392B

Key features fast, fast fast, fast, high gain fast, high gain fast,lime glass fast, high PHR
green-sensitive UV-sensitive UV-sensitive
Dynode structure / number of stages focused/8 focused/8 focused/8 focused/12 focused/12 focused/8 focused/10
Cathode luminous sensitivity typ. 140 100 80 100 100 100 100
(pA/Im) (100 min)
Cathode blue sensitivity min 9 9 9 9 9 9
(HA/ImF)
typ. 14 12 10 1 1 1 1
Cathode radiant sensitivity typ. at (nm) 105 mA/W 95 mA/W 80 mA/W 90 mA/W 90 mA/W 90 mA/W 90 mA/W
(mA/W) L ¥ L Y L A4 L 4 L v L v
290 420 700 290 420 650 160 420 650 290 420 650 160 420 650 290 420 650 290 420 650
Gain typ. 1x108 1x10° 1x108 3x107 3x107 3x10° 3x10°
Supply voltage typ. 1350 1350 1350 2200 2200 1900 2000
min. (V) 1150 1150 1150 2000 2000 1700 1800
max. (V) 1600 1600 1600 2700 2700 2200 2500
Anode dark current typ. (nA) 10 2 2 60 60 60 60
max. (nA) 40 20 20 250 250 250 250
Anode dark counts typ. (cps) 5000 5000 5000
max. (cps) 20000 10000 10000
Max. anode pulse current for linearity 2% (mA) 200 200 200 150 150 150 150
Time response rise (ns) 3 3 3 22 22 22 22
FWHM (ns) 4 4 4 IS BI5 BI5 BI5
Maximum ratings ~ supply voltage (V) 2000 2000 2000 3000 3000 2800 2800
gain 3x10° 3x10° 3x108 2x10° 2x10° 2x10° 2x10°
Accessories Voltage divider VD183K VD183K VD183K VD123K VD123K VD123K VD123K
Socket FE1014 FE1120 FE1120 FE1120 FE1120 FE1120 FE1120
Metal-shields MS153 MS153 MS153 MS153 MS153 MS153 MS153
Typical spectral characteristics Dimensions and pinning
XP3461B, XP3462B, XP4312B, XP4318B, XP4372B, XP4392B
Ske (MA/W) XP3468B
100 J76+1.5 27615
@ 68 min @ 68 min
7 S 276415 = . =|: i_ <<<<< _i
@ 68 min - NS T NG
1/ N Ae— M\ M
10 - 1 - m AN
! f K
T I Y
’! \
N x
, ‘! /\ I xPade1B 5l o &l g g 3
i P46 A ti Yatil
XP3IA68R XPA3TZ 3 > coating § e coating § = coating
P43188 XPA37Z T
XP43928
100 200 300 400 500 600 700 800 900 A T -
Wavelength (nm)
@ 51.5 max @ 51.5 max @ 51.5 max
nc D8
- : D5D7_\_\9 1011 -5
Typical gain curves RSy G
= D2
Nl 5 15.qn.c.
Gai n.c. 116\ n.c.
ain
i I "-&{/2 I e
\ \ o _/ 2' i—m ne
108 Jﬁi G2 K, ct
XP43 S
107 ) .
Plastic JEDEC Plastic JEDEC
B14-38 B20-108
6
10 —
XP3461B
XP3462B
108 N XP4372B
PA 9?”’
AF4 |=] - -
104 ‘ Voltage dividers Xp43ozB
700 800 900 1000 1500 2000 2500
supply voltage (V) Tube A divider for XP34xx. B divider for XP45xx
K| 6t [62 [t [o2]ps] . [onaf[on3][on2[oni] n A
XPA3xx have only 1 grid. ;Eg:g;% XP3462B, | 0.12 ‘ 0.7 ‘ 23 | 15 1 1 ] 1 1 1 1 1 1
Their grid voltage has to be adjusted for maximum output with full cathode illumination.
Two non-inductive resistors of 51 Q are wired in series with Dn-1 and Dn in plastic base. XP4312B, XP4318B, 2 ~8 2 1 1 1 15 2 25 3 25
XP4372B, XP4392B,
Tel: +33 (0)5 55 86 37 00 K<'PHOTON]$
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76 mm (3") tubes XP5312B XP53Y2B XP6302B
Key features low-profile, high PHR fast, high PHR low-profile, high PHR
Dynode structure / number of stages b.l./9 b.l./8 b.l./110
Cathode luminous sensitivity typ. 100 100 100
pA/Im)
Cathode blue sensitivity (A/ImF) min 1 1 1
typ. 125 125 12.5
Cathode radiant semx\ll% typ. at (nm) | 100 rnvA/W | 100 QA/W . 100 nlA/W
290 420 650 290 420 650 290 420 650
Gain typ. 2.4x10° 2.4x10° 2.4x10°
Supply voltage typ. 1000 1000 900
min. (V) 800 800 700
max. (V) 1200 1200 1050
Anode dark current typ. (nA) 1 1 2
max. (nA) 20 20 20
Max. anode pulse current for linearity 2% (mA) 10 10 10
Time response rise (ns) 6 3 7
FWHM (ns) 16 4 15
PHR (%) 86 8.7
Maximum ratings ~ supply voltage (V) 1500 1500 900
gain 3x10° 3x10° 2x10°
Accessories Voltage divider VD202K/01 VD202K
Socket FE1014 FE1014 FE1014
Metal-shields MS133 MS133 MS133

PHR: for radiation source *’Co, Nal Tl scintillator, @76 mm, h76 mm.
XP6302B has a focused first dynode.

Typical spectral characteristics

Dimensions and pinning

XP5312B XP53Y2B XP6302B
Ske (MA/W)
100 276108
// 2 760.8 2 760.8 . @ 72min
@72 min @ 72 min — L
/ \ : : - : N
10 / N - N .
K S| o
| H
| 8w 8| o S| |
I \ El g NER =
t XP5312 \ SIS gf e
1 | XP53Y2 \ -
| xPe302 \ T
258 @ 58 max
max @ 58 max
100 200 300 400 500 600 700 800 900

Typical gain curves

Wavelength (nm)

Gain D_/ +
108
Plastic JEDEC Plastic JEDEC Plastic JEDEC
B14-38 B14-38 B14-38
107
P53Y2B
XP63 AI:S\ o
100 s \XP5312B Voltage dividers
Tube A divider type voltage ratios (for maximum gain)
105 AEREIERERE EXEIR
XP5312B 2 2 1 1 1 1 1 1
XP53Y2B 015 1.85‘ 2 1 1 1 1 1 1
104
XP6302B 2 2 1 1 1 1 1
700 800 900 1000 1500 2000

XP5312B has only 1 grid.

supply voltage (V) XP6302B has no grid.

|I<'PHOTONIS Tel: +33 (0)5 55 86 37 00
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144
90 mm (3 1/2 ) tubes XP3712B XP3730B XP3732B XP37KO0
Key features high PHR high PHR, low noise high PHR high PHR, very low noise
Dynode structure / number of stages b.l./8 b.l./110 b.l.110 b.l.110
Cathode luminous sensitivity typ. 100 75 100 75
(HA/Im)
Cathode blue sensitivity min 1 9 1 9
(HA/ImF)
typ. 13 1 13 1
Cathode radiant sensitivity typ. at (nm) 100 mA/W 85 mA/W 100 mA/W 85 mA/W
(mAIW L A4 L A4 L v
290 420 650 270 420 650 290 420 650 270 420 650
Gain typ. 2.3x10° 7x10° 7x10° 7x10°
Supply voltage typ. 1000 1000 1000 1000
min. (V) 800 800 800 800
max. (V) 1200 1200 1200 1200
Anode dark current typ. (nA) 1 15 2 15
max. (nA) 20 6 20 6
Anode dark counts typ. (cps) - 1000 1000
max. (cps) - 3000 3000
Max. anode pulse current for linearity 2% (mA) 10 70 70 70
Time response rise (ns) 5 5 5 5
FWHM (ns) 1 1 1 1
PHR (%) 7 7 7 7
Maximum ratings supply voltage (V) 1500 1500 1500 1500
gain 1x10° 1x107 1x107 1x107
Accessories Voltage divider VD282K VD202K/01 VD202K/01 -
Socket FE1014 FE1014 FE1014 FE2019
PHR: for radiation source *'Cs, Nal Tl scintillator, @76 mm, h76 mm; @51 mm, h51 mm for XP3730B, XP37KO0.
Typical spectral characteristics Dimensions and pinning
XP3712B XP3730B, XP3732B XP37K0
Ske (MA/W) 0892408
XP3712B 2892408 — @ 89.2+0.8
100 XP3732B '..—..1® 61 min @ 81 min
I[/ & @8tmn | _____ U | I-——-I
i N\ \ 7777777777777
/! N | T T x( \
10 \ /\ K
XP37KO / K
XP3730B | \ &
N \ . £l g
@ 3 ® DQ
€| 9 L - ~
! i \ 3| 8 8
i ~ ~
wjupw
100 200 300 400 500 600 700 800 900 mUIU”UIU[ﬂ @ 58 max 19 max
Wavelength (nm) *
@ 58 max

Typical gain curves

19-pin all glass

Gain

107

Plastic JEDEC Plastic JEDEC
108 XP37soB B14-38 B14-38
AP ST \i /\‘
Pa/12B
10° |
Voltage dividers
Tube A divider type voltage ratios (for maximum gain)
10
K‘ ‘DZ‘DS‘ ‘Dn‘A
700 800 900 1000 1200 1400 1600 XP3712B, XP3732B 4 1 1 1 1 1
supply voltage (V) XP3730, XP37KO

Tel: +33 (0)5 55 86 37 00
Fax: +33 (0)5 55 86 37 74

K<'PHOTON]$

ARGiMG SeuSorS

Product range and data - 27



130 mm (5’') tubes

Key features

Dynode structure / number of stages

Cathode luminous sensitivity typ.
(HA/Im)

Cathode blue sensitivity min
(PA/ImF)

typ.

Cathode radiant sensitivity typ. at (nm)
(mAIW)

Gain typ.

Supply voltage typ.

min. (V)

max. (V)

Anode dark current typ. (nA)

max. (nA)

Anode dark counts typ. (cps)

max. (cps)

Max. anode pulse current for linearity 2% (mA)

Time response rise (ns)
FWHM (ns)

PHR (%)
Maximum ratings supply voltage (V)
gain
Accessories Voltage divider
Socket

XP3530B XP3540B XP3550B XP35K0
high PHR, low-noise, high PHR, low-noise, high PHR, low-noise, high PHR, very low-noise,
high gain high gain
b.1./10 b.1.110 b.1./10 b.1.110
90 90 90 90
9 9 9 9
1.5 1.5 1.5 1.5
| 90 mé/W | 90 mé/W | 90 mAv/W | 90 mé/W
270 420 650 270 420 650 270 420 650 270 420 650
6.5x10° 6.5x10° 6.5x10° 6.5x10°
900 900 1250 900
700 700 900 700
1100 1100 1500 1100
1 1 1 1
5 5 5 5
1200 1200 1200 1200
5000 5000 5000 5000
50 50 100 50
95 95 95 95
23 23 23 28]
6.7 6.7 6.7 6.7
1700 1700 1700 1700
1x107 1x107 1x107 1x107
VD202K/01 VD202K/01 VD202K/01
FE1014 FE1014 FE1014 FE2019

PHR: for radiation source *'Cs, Nal Tl scintillator, @76 mm, h76 mm.

Typical spectral characteristics Dimensions and pinning

Ske (MA/W) XP3530B, XP35408B, XP35K0
XP3550B
100
@ 128+2 @ 128+2
XP3540B . '
\ XP35508 @ 118 min @ 118 min
\ emgrmm | qr——
10 / \
] \
|
| ™ xP35308 N K «
| |\ XP3540B
AFS500UE
’ XP35K0
1 f; ) E
I
gl @ g
o |~
S| =
100 200 300 400 500 600 700 800 900
Wavelength (nm) 17 max

@ 58 max

Typical gain curves

Gain

P3530B
107 XP3540B

XP35K0—

XP3550B
108
Plastic JEDEC B14-38 19-pin all glass
108
Voltage dividers
104 Tube Adivider type voltage ratios (for maximum gain)
K‘D1‘D2‘DS‘D4‘D5‘ ‘Dn‘A
700 800 900 1000 1300 1600 1900 2200 XP35308, XP3540B, 4 ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 “ 1 ‘ 1
supply voltage (V) XP35508, XP35K0

Tel: +33 (0)5 55 86 37 00
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144
130 mm (5”) tubes XP4500B  XP4508B  XP4512B  XP4572B  XP4592B
Key features fast, with concave-convex fast, UV-sensitive fast semi-fast, high PHR fast
UV-transmitting window
Dynode structure / number of stages focused/10 focused/10 focused/10 b.l.110 focused/8
Cathode luminous sensitivity (uA/Im) typ. 70 65 70 70 70
Cathode blue sensitivity (uA/ImF) min 9 8 8 8 8
typ. 105 10 10 10 10
Cathode radiant sensitivity (mA/W) typ. at (nm) 80 mA/W 80 mA/W 80 mA/W 80 mA/W 80 mA/W
L hd L hd L v L v
190 420 650 160 420 650 270 420 650 270 420 650 270 420 650
Gain typ. 2.0x107 2.0x107 2.0x107 2.0x107 5.0x10°
Supply voltage typ. 2100 2100 2100 2100 1500
min. (V) 1800 1450 1450 1450 1100
max. (V) 2500 2500 2500 2600 2000
Anode dark current typ. (nA) 90 30 90 90 5
max. (nA) 400 600 400 400 20
Max. anode pulse current for linearity 2% (mA) 80 80 80 80 80
Time response rise (ns) 25 21 25 43 25
FWHM (ns) 38 &) 38 515 38
Maximum ratings supply voltage (V) 2700 2700 2700 2700 2300
gain 1x10° 1x10° 1x10° 1x10° 1x107
Accessories Voltage divider VD105K, VD305K VD105K, VD305K VD105K, VD305K VD105K, VD305K VD105K/02
Socket FE1120 FE1120 FE1120 FE1120 FE1120
Metal-shields MS175 MS175 MS175 MS175 MS175
Typical spectral characteristics Dimensions and pinning
XP4500B XP4508B, XP4512B, XP4592B
XP4572B
Ske (MA/W)
@ 130£2 21302 1302
"
@ 110 mi i =
100 - ——— 2 110 min
P45088B Iﬂ L7 m \
K K
o /4 .
T 7 T \
- f \
1 [ x
[ | \ 8 o 3 =
pel £| 9 3l
I ‘[ igjg ;gg \\ S \ coating$S| & coating § & \ coating
1 | | xXPa592B \ A
7 | \
XP45008"
100 200 300 400 500 600 700 800 900 -
Wavelength (nm) 2 51.5 max @515 max ©51.5 max
G2 D10 G2 D8
D9 D7
. . D7 _\\89 101112»'ﬁ D5 _\\89 1011 D6D4
Typical gain curves ne N7 134‘431 ne =
bs 15— n.c. ﬁ— 5 15_n.c.
D5_,4 16~ D4 15‘ D4
18 \—DZ D_/ 13 \_ D2
/ 1 zowi\_nc 1 iow e,
Gain J _/ G
ne/ g ot N/ K ot
108
baE7oh Plastic JEDEC Plastic JEDEC Plastic JEDEC
o XP4512B B20-108 B20-108 B20-108
XP45008B
> R
. XPa592B Voltage dividers
Tube A divider type voltage ratios
k[ 6 [ o1 [ 2] [ on4 [ Dn3 [ Dn2 [ Ont | Do [A
10° XP4500B, XP4508B, ~4 7 2 1 1 15 2 25 3 25
XP4512B, XP4572B,
XP4592B
104
900 1000 1500 2000 2500 3000 Grid voltage has to be adjusted for maximum output with full cathode illumination
supply voltage (V) XP4592B : G2 to be connected to D5.

XP4500B, XP4508B, XP4512B, XP45728B: G2 to be connected to D6.

Tel: +33 (0)5 55 86 37 00
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Hexagonal faceplate tubes XP3062B

Dynode structure / number of stages

Cathode luminous sensitivity (WA/Im)

Cathode blue sensitivity (WA/ImF)

Cathode radiant sensitivity (mA/W)

Gain

Supply voltage

Anode dark current

Max. anode pulse current for linearity 2% (mA)

Time response

PHR (%)

Maximum ratings

Accessories

Typical spectral characteristics

XP3372B

XP3672B

Key features 40 mm, cosmic-ray air 76 mm, high PHR 60mm, high PHR
shower telescope PMT

focused/8 b.l./8 b.l./8

typ. 90 100 100

min 9 1" 1

typ. 1.5 13 12

typ. at (nm) 90 mA/W 100 mAIW 100 mA/W

290 420 650 290 420 650 290 420 650

typ. 2.6x10° 2.3x10° 2.3x10°

typ. 1100 1000 1000

min. (V) 900 800 800
max. (V) 1300 1200 1200

typ. (nA) 1 1 1
max. (nA) 20 20 20

80 15 15

rise (ns) 3 5 5
FWHM (ns) 45 1 1
12 8.5 8.5

supply voltage (V) 1600 1500 1500
gain 2x10° 3x10° 3x108
Voltage divider VD282K VD282K
Socket FE1113 FE1014 FE1014

PHR: for radiation source ¥’Co, Nal Tl scintillator, @51 mm, h51 mm; @76 mm, h76 mm for XP3372B.

Dimensions and pinning

XP3062B XP3372B XP3672B
Ske (MA/W)
44.5 max
XP3372B
100 Y xp3s72B 88 max 68 max |
haoca U\L? NI
[Promes « T
K
10 / \ g o 5 @ K
g & g & 5 £
\ - g & @
I \ 2
| \ =
! I \ T |
: uu—”” mESS max | 058 max |
@ 38 max
2l e o g 1
100 200 300 400 500 600 700 800 900 JE & ,S 3
Wavelength (nm) 1 ©
Typical gain curves o
Gain D3 .3
D2 -~
107
1 XP3372B
XP3672B
10° Plastic JEDEC Plastic JEDEC Plastic JEDEC
B12-43 B14-38 B14-38
10°
Voltage dividers
AN
100 “XP3062E Tube A divider type voltage ratios (for maximum gain)
k| 6 | ot [ b2 | 03| pe | D5 Dn | A
XP3062B 0.05 ‘ 3 1 1 1 1 1 1 1
10° XP33728, 2 1.5 15 15 1 1 11 05
600 700 800 900 1000 1200 1400 1600 1800 XP3672B
supply voltage (V)
Only XP3062B has a grid

30 - Product range and data
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Square,
single-channel tubes
Key features

Dynode structure / number of stages

Cathode luminous sensitivity typ.
(MA/Im)

Cathode blue sensitivity (WA/ImF) min

typ.

Cathode radiant sensitivity typ. at (nm)
(mAIW)

Gain typ.

Supply voltage typ.

min. (V)

max. (V)

Anode dark current typ. (nA)

max. (nA)

Max. anode pulse current for linearity 2% (mA)

Time response rise (ns)
FWHM (ns)

PHR (%)
Maximum ratings ~ supply voltage (V)
gain
Accessories Voltage divider
Socket

XP3292B

51 mm, high PHR

XP3392B

76 mm, high PHR

XP3692B

60 mm, high PHR

b.l./8 b.l./8 b.l./8
100 100 100
1" " 1
13 13 13
100 mA/W | 100 QA/W | 100 QA/W
290 420 650 290 420 650 290 420 650
2.3x10° 2.3x10° 2.3x10°
1000 1000 1000
800 800 800
1200 1200 1200
1 1 1
20 20 20
15 15 15
4 5 4.5
8 1" 10
8.6 8.5 8.6
1500 1500 1500
2x10° 2x10° 2x10°
VD282K VD282K VD282K
FE1014 FE1014 FE1014

PHR: for radiation source “Co, Nal Tl scintillator, @51 mm, h51 mm; @76 mm, h76 mm for XP3392B.

Typical spectral characteristics

Ske (MA/W)

100
/
/
/ \
0 / A
\
! \
| \
3 \
XP3292B
( XP3392B \
1 [ XP36928 \
100 200 300 400 500 600 700 800 900

Wavelength (nm)

Typical gain curves

Gain
107
108
L§

XP3292B

P3392B

105 VDQQO%!B
104
10°

600 700 800 900 1000 1200 1400 1600 1800

Tel: +33 (0)5 55 86 37 00
Fax: +33 (0)5 55 86 37 74

supply voltage (V)

&

Dimensions and pinning
XP3292B

XP3392B

D

XP3692B

LT

143 max
121 £8

152 max
130 43

145 max

[

@58 max

iy

123 3

T

@58 max

51105
48 mi

@58 max

72 min

76.5+0.8

59.5 +0.8
54 min

D3 D3
92~ D2~
Plastic JEDEC Plastic JEDEC Plastic JEDEC
B14-38 B14-38 B14-38
Voltage dividers
Tube A divider type voltage ratios (for maximum gain)
K| ot [ b2 | 03[ D4 | D5 | | Dn [A

XP3292B, XP3392B, 2 15 | 15 | 15 | 1 1 || 1 05
XP3692B

"TPHOTONIS
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Square, single-channel tubes XP3990 XP5292B

Key features 29 mm 51 mm, low-profile
Dynode structure / number of stages focused/9 b.l./9
Cathode luminous sensitivity (WA/Im) typ. 85 100
Cathode blue sensitivity (uA/ImF) min 9 1
typ. 1" 13
Cathode radiant sensitivity (mA/W) typ. at (nm) | 85 va/W | 100 @A/W
270 420 650 290 420 650
Gain typ. 6.8x10° 2.3x10°
Supply voltage typ. 1100 1000
min. (V) 1000 800
max. (V) 1300 1200
Anode dark current typ. (nA) 2 1
max. (nA) 10 20
Max. anode pulse current for linearity 2% (mA) 20 30
Time response rise (ns) 3 6
FWHM (ns) 52 14
PHR (%) 73 8.6
Maximum ratings supply volta(%(; 1700 1500
gain 6x10° 2x10°
Accessories Voltage divider VD202K/01
Socket FE1114, FE3114 FE1014

PHR XP5292B: for radiation source ¥’Co, Nal Tl scintillator, @51 mm, h51 mm; @25 mm, h25 mm for XP3990B.
PHR XP3990: for radiation source **’Cs, Nal Tl scintillator, @25 mm, h25 mm

Typical spectral characteristics Dimensions and pinning
Ske (MA/W) XP3990 XP5292B
100 TN
a K
xP3990 // N
/ \ 2 )
10 / \ K
H g .o
| \ 14 max E =
” XP52902B \ =l &
1 " IJ \ @7.5 max
9 <
i c% @58 max
% —
100 200 300 400 500 600 700 800 900 —— g £ | |
Wavelength (nm) o A c% | |
| | = < I |
L__J Bk )

Typical gain curves

Gain
107
(P3990
108
N
. XP5292E 14-pin all glass Plastic JEDEC
B14-38
o Voltage dividers
Tube A divider type voltage ratios (for maximum gain)
K| 6 [ ot [p2|p3s[Ds[Ds | .. [onja
10°
600 700 800 900 1000 1200 1400 1600 1800 XP3990 2 1 1 1 1 L I 1
supply voltage (V) XP5292B 2 ‘ 2 1 1 1 1 1 1 1
Only XP5292B has a grid

|I<:PHOTONIS Tel: +33 (0)5 55 86 37 00
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Multipixel tubes

Key features

Dynode structure / number of stages

Cathode luminous sensitivity
(pA/Im)

Cathode blue sensitivity (uA/ImF)

Cathode radiant sensitivity (mA/W)

Gain

Supply voltage

Anode dark current

Channel characteristics gain ratio

between channel

Channel characteristics cross-talk

Time response

PHR per channel (%)

Maximum ratings

Accessories

XP1422

25 mm, square, 2-channel

XP1432

32mm, square, 4-channel,

XP1452

38 mm, 4-channel, square,
with individual channel gain

adjustment

foil/11 foil 11 foil/11
typ. 100 90 100
(80min) (70min) (70min)
min 10 10 10

typ. 1" 1 1"

typ. at (nm) 100 mA/W 100 mA/W 100 mAIW

290 420 650 270 420 650 270 420 650
typ. 1.5x10° 1.5x10° 1.5x108
typ. 1150 1150 1150
min. (V) 900 900 900
max. (V) 1450 1450 1450
typ. (nA) 5 30 30
max. (nA) 40 100 100
typ. 1.3
max. 2
typ. (%) 15 5 5
(10max) (10max)
rise (ns) 4 4.5 4.5
FWHM (ns) 6 6 6
17 - 19
supply voltage (V) 1550 1550 1550
gain 2x107 - 2x107
Socket FE3117 - FE3123

PHR: for radiation source511 keV Gamma Ray (#Na); B.G.O. scintillator. XP1422: 2-pixel crystal of w13, 124.5, h30 mm;
XP1432: 4-pixel of w16, 116, h30 mm; XP1452, XP1462: 4-pixel of w20, 120, h30 mm.

Typical spectral characteristics

Ske (MA/W)

100
7
A
/ xXP1422
10 :
/
I
1 \
A \
xXP1432 || \
XP1452H \
1 | XP1462 ||

100 200 300 400 500 600 700 800 900

Typical gain curves

Wavelength (nm)

Gain
107
XPi1422
XP1432
108 XP145,
10°
104
700 800 900 1000 1200 1400 1600 1800

Supply voltage (V)

XP1452 et XP1452: the channel gain adjustment is operated as follows.
The G1, G2, G3 and G4 electrodes voltages are set to D6 dynode voltage. A parallel
light beam illuminates the whole photocathode area, resulting in 4 different anode

currents flowing through the 4 anodes.

The lowest anode current is taken as a reference. The 3 other gain electrode voltages

are adjusted so that the 4 anode currents are equal.

Tel: +33 (0)5 55 86 37 00
Fax: +33 (0)5 55 86 37 74

Dimensions and pinning

XP1462

38 mm, 4-channel, square,
low profile tube with individual
channel gain adjustment
foil/11

100
(70min)

10
1"
100 mA/W

270 420 650
1.5x10°

1150

900

1450

30

100

19
1550
2x107

FE3123

XP1422 XP1432 XP1452, XP1462
S —
K T \ K
\ 0
© K by
— <~
+ ©©
R 38
8 B8
13 max ) |
1 KBiiEs 1At
13 max
@5.5 max @5 max
@5 max - E
H 16 min— —=f— ©
14 min—— = s I
—‘ |—8.5 min i ©
q| £
~ e ol £ HIE| k===
SEll L s TR '
3 S B R i -
At A2 ps
po, \ T A4
DaD@ Dg . N\ 1 120011
8 = 13
B Bl 0
G2 7 G2 T ge°°%°e 15" p7
N6 e o | 16
s Gl O ¢ =%
Dir4 DA,“ o | 18qcs
3 3 000® 19‘£5
A b3 2
Jza 2% k st 222
TMMﬂ K4 K1, K2, K3, K4
17-pin all glass 23-pin all glass 23-pin all glass

Voltage dividers

- ) ’ ) G1 to G4 individual channel
[Tube A divider type voltage ratios (for maximum gain) qain adjustement
D6to | D6to | D6to | D6 to
K ‘ D1 ‘ D2 ‘ ‘ Dn ‘ AtoA G G2 | 3 | Gé
P1422 1 25
P1432, XP1452,
P1462 3 2 1 1 1 ‘Oto 0.3‘0 to O.S‘Oto 0.3‘0 0 0.3
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Multipixel tubes
Key features

Dynode structure / number of stages

Cathode luminous sensitivity typ.
(HA/Im)

Cathode blue sensitivity (uA/ImF) min

typ.

Cathode radiant sensitivity (mA/W) typ. at (nm)

Gain typ.

Supply voltage typ.

min. (V)

max. (V)

Anode dark current typ. (nA)

max. (nA)

Channel characteristics gain ratio typ.
between channel

max.

Channel characteristics cross-talk typ. (%)

Time response rise (ns)

FWHM (ns)
PHR per channel(%)

Maximum ratings supply voltage (V)

gain

Accessories Socket

Typical spectral characteristics

100

/ \( P1472
10

|

200 300 400 500 600 700 800
Wavelength (nm)

Typical gain curves

Gain
107
‘)< P1472
108
10°
104
600 800 1000 1250 1500

Vht(V)

34 - Product range and data

XP1472

57mm, 9 channel, square
foil/11
90 (70 min)

10
"

100 mAIW
270 420 650

1.5x108
1150
900

A parallel light beam illuminates fully one of the photocathode elements. The

1250 currents at the corresponding anode and the other elements are recorded.

The cross-talk is calculated as the ratio for each adjacent anode between the

30 current at this anode and the current to the illuminated anode. This is made by
illuminating each of the photocathode elements one after the other.

100
25 PHR: for radiation source511 keV Gamma Ray (#Na); B.G.O. scintillator.
4 XP1472: 9-pixel crystal of w19, 119, h30 mm.
10
45
6
20 max
1550
2x107
FE3139

Dimensions and pinning

XP1472

1
|
|

51 min_.,

—57+0.6—n

RN

8411.5

[LLLA AL LLLL
19 max

@ 9.5 max

VR A6

sesscssans

O

aic
3.
|c /4 K'
/ 3938373 \
/ ‘ |c
40-pin all glass
Voltage dividers
[Tube A divider type voltage ratios (for maximum gain)
K] ot | p2 | D3 | D4 | | Dn [ A
XP1472 3 2 1 1 1 . 1 2
|I<'PHOTONIS Tel: +33 (0)5 55 86 37 00
S AGIng Seusoes Fax: +33 (0)5 55 86 37 74



Hemispherical tubes
Key features

Dynode structure / number of stages

Cathode luminous sensitivity (uA/Im) typ.
Cathode blue sensitivity (WA/ImF) min
typ.

Cathode radiant sensitivity (mA/W) typ. at (nm)
Gain typ.

Supply voltage typ.

min. (V)

max. (V)

Anode dark current typ. (nA)

max. (nA)

Anode dark counts typ. (cps)

max. (cps)

Single electron spectrum ~ Peak to valley ratio (typ)

Max. anode pulse current for linearity 2% (mA)

Time response rise (ns)
Width FWHM (ns)

TTS ® FWHM (ns)

Maximum ratings supply voltage (V)
gain

Accessories Socket

XP1802
230 mm (9”), fast

focused/11
60

9

10

75 mA/W

270 420 650

1x10”
2000
1700
2500
10

50
2000
10000
1.5
120

3

6

3.3
3000
1x10°8
FE2021

XP1803
130 mm (5”), fast

focused/11
60

8

10

80 mA/W

270 420 650

1x10”
1600
1300
2100
30
100
1000
5000
2.3
150
5

7

2.4
2300
1x10°8
FE2019

Peak to valley ratio is defined as the single electron peak value divided by the

minimum value to the left of the peak.

Typical spectral characteristics

Dimensions and pinning

XP1802 XP1803
@ 228 +3
Ske (MA/W) @ 216 min
100 _XP1803 @131 +2
A @ 115 min
10 / 7 \\
i <
l' \ © K
| \ «
1 | \
I : R
+l
8
N
100 200 300 400 500 600 700 800 900
Wavelength (nm)
15 max |
. . @ 7 max
Typical gain curves * ~
@ 63 max

. 10 D 6
Gain D9_ N\ o1 /D4
\{ D2
100 “ e
~1C
10 \V/ 2"1{&0'
, L
%/ P
XP1803
o 21-pin all glass 19-pin all glass
o XP1802 Voltage dividers
Tube Voltage divider ratios
1o k|6t | ot | 62 |o2| 03| . [o7|08|D9|Dw0|DM]| A
1000 1500 2000 2500 3000
supply voltage (V) XP1802 10 1 3 1 1 1 1 1 1 1 1
(Type A divider)
XP1803 20 | 0070025 | 4 4 1 1 15 2 |25 3 25
(Type B divider)

Tel: +33 (0)5 55 86 37 00
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Hemispherical tubes
Key features

Dynode structure / number of stages

Cathode luminous sensitivity typ.
(HA/Im)

Cathode blue sensitivity min
(MA/ImF)

typ.

Cathode radiant sensitivity typ. at (nm)
(mAIW)

Gain typ.

Supply voltage typ.

min. (V)

max. (V)

Anode dark current typ. (nA)

max. (nA)

Anode dark counts typ. (cps)

max. (cps)

Single electron spectrum ~ Peak to valley ratio (typ)

Max. anode pulse current for linearity 2% (mA)

Time response rise (ns)
Width FWHM (ns)

TTS ® FWHM (ns)

Maximum ratings supply voltage (V)
gain

Accessories Socket

XP1804 XP1805
270 mm (10.6”), fast 230 mm (9”), fast
focused/11 focused/11

60 60

8 9

10 10

80 mA/W 75 mA/W

270 420 650 270 420 650
1x107 1x10°

1600 1600

1300 1300

2100 1950

30 15

100 50

3000 2000

15000 10000

2.3 14

150 60

5 -

7

2.4

2300 2000
1x108 3x10°

FE2019 FE2019

Peak to valley ratio is defined as the single electron peak value divided by the
minimum value to the left of the peak.

Typical spectral characteristics Dimensions and pinning
XP1804 XP1805
Ske (MA/W)
@228 +3 |
100 XP1804 @216 min
~XP1805 @ 269 +3
© 247 min //
10 1
!
| \
| \ by
\ 8 \
1 | \ kY N
100 200 300 400 500 600 700 800 900
Wavelength (nm)
15 max
Typical gain curves i -2 7 max
— @9 max @ 63 max
@ 85 max
Gain
108
107
XP1804
10° >
o8 XP1805
104 19-pin all glass 19-pin all glass
1000 1500 2000 2500 3000
supply voltage (V) Voltage dividers

36 - Product range and data

Tube Voltage divider ratios

k|6t | D | G [p2] D3 |04 05| D6 |07 08| DO |Dt0]DM A
xpigos | 20 [oor [oozs | 4 [ 4 [0 [ 1] 1 [1]15] 2 |25] 3 [ 25
XP1805 | 10 | 02 | 1 | 3 | 125|125 |15 |225|25| 3 275

“TPHOTONIS
|I<:M3mgsweu
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Hemispherical tubes
Key features

Dynode structure / number of stages

Cathode luminous sensitivity typ.
(HA/Im)

Cathode blue sensitivity min
(MA/ImF)

typ.

Cathode radiant sensitivity typ. at (nm)
(mAIW)

Gain typ.

Supply voltage typ.

min. (V)

max. (V)

Anode dark current typ. (nA)

max. (nA)

Anode dark counts typ. (cps)

max. (cps)

Single electron spectrum ~ Peak to valley ratio (typ)

Max. anode pulse current for linearity 2% (mA)

Time response rise (ns)
Width FWHM (ns)

TTS ® FWHM (ns)

Maximum ratings supply voltage (V)
gain

Accessories Socket

XP1806
203 mm (8”), fast
focused/11

60

8
10
80 mA/W

XP1807
300 mm (12”), fast
focused/11

60

8
10
80 mA/W

270 420 650

1x10°
1600
1300
2100
30
100
1600
10000
23
150

5

7

24
2300
1x10°
FE2019

270 420 650

1x107
1600
1300
2100
30
100
3500
15000
23
150

5

7

24
2300
1x10°
FE2019

Peak to valley ratio is defined as the single electron peak value divided by the
minimum value to the left of the peak.

Typical spectral characteristics
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Dimensions and pinning

XP1807
@ 30043

3105

| @7 max

K‘G1‘D1‘ G2 ‘DZ‘DB‘M‘DS‘DG‘D?‘DB‘D9‘D10‘D11‘A

4

4

1

1

101|152 |25 3 2.5

Product range and data - 37






