HAMAMATSU

PHOTON IS OUR BUSINESS

LINEAR ARRAY MULTIANODE
PMT ASSEMBLY AND MODULE

Photomultiplier Tube with Active Divider Circuit
Linear Array Multianode PMT Assembly, 8-Channel(H9530 series) /
16-Channel(H10515B series) / 32-Channel(H7260 series)

YFEATURES

® High Cathode Sensitivity
Luminous 500 pA/Im Typ. (-20 Type)
@ Effective Area per Channel

H9530 Series............. 2.0 mm x 2.5 mm x 8 Anodes
H10515B Series ........ 0.8 mm x 16 mm x 16 Anodes
H7260 Series............. 0.8 mm x 7 mm x 32 Anodes

® High Speed Response:
H9530 Series Rise Time 0.7 ns Typ.

H10515B Series, H7260 Series Rise Time 0.6 ns Typ.

® Good Anode Uniformity (H9530 Series)
1:1.1 Typ. (at -1000 V and peak wavelength)
® Low Cross-talk (H9530 Series)
0.1 % Typ. (each channel)
Black slit faceplate used
@ Built In Preamplifier and High Voltage Power Supply
Circuit (Module Types)

¥ APPLICATIONS

@ Biomedical Fluorescence Detection
@ Laser Scanning Detection

@ Spectroscopy

® Environmental Monitoring

Figure 1: Typical Spectral Response

Assembly Types: H9530 Series, H10515B Series, H7260 Series

Module Types: H11451, H11452, H11459, H11460
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LINEAR ARRAY MULTIANODE
PMT ASSEMBLY AND MODULE

¥ SPECIFICATIONS OF ASSEMBLY TYPES

®
. Dynode .
Type No. Anode Type Dirgir:ﬁ;ri%nal ,Efrf:: t;I)Veer Ct;?tgﬂel S/t;\l:g_ngfe Weight Inéﬂ:;?n
Channel Stages Material
(mm) (mm) (9)
H9530 SERIES 8-Channel Linear Array See Fig.6 2.0x25 2.8 MC/12 25.5 P.O.M.
H10515B SERIES 16-Channel Linear Array See Fig.7 0.8x 16 1 MC/10 49.0 P.O.M.
H7260 SERIES 32-Channel Linear Array See Fig.8 0.8x7 1 MC/10 62.0 P.O.M.
Notes: ® MC: Metal Channel
P.O.M.: Polyoxymethylene
* Operating ambient temperature: 0 °C to +50 °C
Storage temperature: -15 °C to +50 °C
Spectral Response © ® Cathode Characteristics
. WIS oy A | mart | Sobats
Type No. Range Wasglael:ngth Ph(lz}l(:t:::ig?de :\//lv'ar:gﬁ:: ( C'g%‘f’é 8) (Ee_‘gg) Radiant
Min. Typ. Typ. Typ. Typ.
(nm) (nm) (LA/Im) (LA/Im) (mA/W) (V dc)
H9530-01 300 to 880 420 MA B 150 250 — 0.3 65 -1000
H9530-20 300 to 920 630 MA B 350 500 — 0.45 78 -1000
H10515B 300 to 650 420 BA B 50 70 8.5 — 72 -800
H10515B-01 300 to 880 420 MA B 150 250 — 0.3 65 -800
H10515B-03 185 to 650 420 BA U 50 70 8.5 — 72 -800
H10515B-04 185 to 880 420 MA U 150 250 — 0.3 65 -800
H10515B-20 300 to 920 630 MA B 350 500 — 0.45 78 -800
H10515B-100 300 to 650 400 SBA B 90 105 13.5 — 110 -800
H10515B-200 300 to 650 400 UBA B 110 135 15.5 — 130 -800
H7260 300 to 650 420 BA B 50 70 8.5 — 72 -800
H7260-01 300 to 880 420 MA B 150 250 — 0.3 65 -800
H7260-03 185 to 650 420 BA U 50 70 8.5 — 72 -800
H7260-04 185 to 880 420 MA U 150 250 — 0.3 65 -800
H7260-20 300 to 920 630 MA B 350 500 — 0.45 78 -800
H7260-100 300 to 650 400 SBA B 90 105 13.5 — 110 -800
H7260-200 300 to 650 400 UBA B 110 135 15.5 — 130 -800

Notes: © BA: Bialkali MA: Multialkali SBA: Super Bialkali UBA: Ultra Bialkal
) B: Borosilicate glass  U: UV glass
(D Measured at the peak wavelength
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(at 25 °C)
© Maximum Ratings ©
® Average
Total Voltage
Socket Supply | A verage | Anode Divider Type No.
Voltage 9 Current
Anode per Current
Current | Channel
(V dc) (uA) (uA) (mA)
SD-106-T-22 -1200 80 10 0.42® | H9530 SERIES
D-108-T-22
SD-108 -900 100 10 0.37® |H10515B SERIES
ASP24307-02
SD-108-T-22
-900 100 6 0.37® | H7260 SERIES
X 2 pcs

Notes: © Supplied

(® The maximum ambient temperature range
(B) Averaged over any interval of 30 seconds maximum.
(® Measured with the maximum supply voltage.

(at 25 °C)
Anode Chalscteristics @) : Pulse Uniformity
Luminous - pgﬁl‘cﬁgﬁglt : T|m'e Response | Linearity Betv;eer; Each
Gain (After 30 min.) | Rise Time Trgbsrlégg‘e Ch%iLeI Cross-talk noce Type No.
(FWHM) | (#2%
Min. Typ. Typ. Typ. Max. Typ. Typ. deviation) Typ. Typ. Max.
(A/Im) (A/Im) (nA) (nA) (ns) (ns) (mA) (%)

75 750 3x108 0.5 5 0.7 0.25 0.9 0.1 — 1:11 H9530-01
175 1500 3x108 1 10 0.7 0.25 0.9 0.1 — 1:1.1 H9530-20
50 280 4 %108 0.2 2 0.6 0.18 0.8 3 1:15 1:2 H10515B
75 250 1x108 0.5 5 0.6 0.18 0.8 3 1:1.7 1:2.5 |H10515B-01
50 280 4 %108 0.2 2 0.6 0.18 0.8 3 1:15 1:2 H10515B-03
75 250 1x 108 0.5 5 0.6 0.18 0.8 3 1:1.7 1:25 H10515B-04
175 500 1x10°8 1 10 0.6 0.18 0.8 3 1:1.7 1:25 H10515B-20
90 315 3x108 0.2 2 0.6 0.18 0.8 3 1:1.5 1:2 H10515B-100
110 405 3x108 0.2 2 0.6 0.18 0.8 3 1:15 1:2 H10515B-200
50 140 2x108 0.2 2 0.6 0.18 0.6 3 1:15 1:2 H7260
75 250 1x108 0.5 5 0.6 0.18 0.6 3 1:1.7 1:2.5 |H7260-01
50 140 2x108 0.2 2 0.6 0.18 0.6 3 1:15 1:2 H7260-03
75 250 1x10°8 0.5 5 0.6 0.18 0.6 3 1:1.7 1:2.5 H7260-04
175 500 1x10°8 1 10 0.6 0.18 0.6 3 1:1.7 1:25 H7260-20
90 210 2x108 0.2 2 0.6 0.18 0.6 3 1:15 1:2 H7260-100
110 270 2x108 0.2 2 0.6 0.18 0.6 3 1:1.5 1:2 H7260-200

Notes: (O Anode characteristics are measured with the supply voltage.



LINEAR ARRAY MULTIANODE
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Figure 2: Typical Gain Characteristics
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Figure 3: Cross-Talk (Example)
H9530 Series | H10515B Series |

SPATIAL RESOLUTION SPATIAL RESOLUTION

AND CROSS-TALK SCAN AND CROSS-TALK SCAN
< 100 ‘ ‘ ‘ ‘ 5 100 SCAN POSITION
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= B A SUPPLY VOLTAGE: -1000 V '5 B A
E 20 v LIGHT SOURCE  : TUNGSTEN LAMP o 20 SUPPLY VOLTAGE: -800 V
~ A SPOT DIAMETER : 100 um [ 1 LIGHT SOURCE : TUNGSTEN LAMP
D 0 N SCAN PITCH 150 um 8 0 - SPOT DIAMETER : 100 um

. SCAN PITCH :
° 2 3 4 5 6 7 1 2 3 4 5 6 7 2opm
POEITION (channel) POSITION (channel)
A

CROSS-TALK RATIO (%) CROSS-TALK RATIO (%)

CH 1 2 3 4 5 6] 7 8 CH 1 2 3] 4] 5| 6 7| 8 9| 10| 11] 12| 13| 14| 15| 16
1/100{0.04{0.01 1(100f( 29| 06]02({ 01| —|—|—|—|—|—|—|—|—|—|—
2(0.08 100(0.05/0.01 2/ 29|100( 31j05(02|01| — | — | —|—[—|—|—|—|— | —
3/0.01/0.07| 100{0.04[0.01 3/ 0.8 28[100{ 28[{06|/02{01| — | —|—[—|—|—|—|—|—
4 0.01/0.10| 100/0.04(0.01 4| 03| 0.8] 2.7|100| 32| 06| 02|01| — | —|—|—|—|—|—| —
5 0.01{0.11] 100/0.08(0.01 5/ 0.1] 03|08 29]|100| 38.1|06[/02[({01| —|—|—|—|—|—|—
6 0.01]0.11] 100(0.05/0.01 ARE:S?igg:;KXmO 6| —|01/03]/08]|27|100f30[/06[02|01| —|—|—|—|—]|—
7 0.01/0.08] 100/0.06: 7\ —|—]01/03]|08]| 27100 3.0/ 06]{02|01| —| —|— | — | —
8 0.01]0.07| 100 8/ —| —[—]0.1[/03]|08]|29|100f 29| 06[{02[{01| —| —| — | —

9 —| —[—| —101]03]{08]|29[100| 29[ 06[02{ 01| —| — | —
0 —| —|—|—|—101/03[/08]3.1|100| 2.7/ 0.6/ 02| 0.1| — | —
11| 0.1/ 04| 08| 3.3/100| 3.8/ 0.6] 0.2| 0.1| —
12] CROSS-TALK — | 0.1] 0.4 0.9] 3.2[100] 2.8] 0.6] 0.2] 0.1
13| 4/ AREAB/AREAAXx100 ||l —| —[0.1/04]0.8]3.1|100| 2.8]| 0.6| 0.3
14| —|—|—[01][04]|08]|31[100| 2.7| 0.6
5 L — [ —[=[—=]0.1]0.4[0.9] 3.2[100] 2.9
16 — [ —| =] =[=]=1=[=1—=1—=[=10.1]04[0.9]3.1[100

TPMHBO817EA

* H7260 series is equivalent to H10515B series.

TPMHBO705EA
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Figure 4: Typical Time Response

H9530 Series
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FALL TIME =950 (ps)
LOAD RESISTANCE= 50 (Q)

LIGHT AREA =2.0 mm x 2.5 mm
| | | | | | |

2 (ns/div.)

Light is irradiated to only one channel at this measurement.

Figure 5: Typical Transit Time Spread Characteristics
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[ H10515B Series |

5 (mV/div.)

TPMHBO0320EB
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Light is irradiated to only one channel at this measurement.

* H7260 series is equivalent to H10515B series.
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RELATIVE COUNTS
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Light is irradiated to only one channel at this measurement.

* H7260 series is equivalent to H10515B series.
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Figure 6: Dimensional Outline (Unit: mm)

H9530 Series
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GAIN ADJUSTMENT
CIRCUIT *

* Gain on each channel is preset at the factory.
It is prohibited to adjust gain with this circuit at user side

ACTIVE VOLTAGE
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S
HV' RitoRs, RY: 220 kQ
R7: 1 kQ
R8: 200 kQ
R10 to R12: 51 Q
C1to C4:0.01 uF

TPMHA0508EC

Figure 7: Dimensional Outline (Unit: mm)

| H10515B Series |
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TOP VIEW SIDE VIEW BOTTOM VIEW

K G‘ P1 b—————0 ANODE1 OUTPUT
| P2 b——— 0 ANODE2 OUTPUT
I I I

1 1 1

| i |
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DIVIDER
-HV INPUT GND
TERMINAL PIN R1 to R7: 220 kQ TERMINAL PIN
R8: 1 MQ

R9to R11:51 Q
DIVIDER CURRENT: 0.37 mA (at -900 V)
TPMHAO534EB

SOCKET: SD-106-T-22 (Supplied)

15.24 )

TACCAO0257EA

SOCKET: SD-108-T-22 (Supplied)

20.32 )

2.54 TYP

X 2pcs

$0.51

TACCA0204EA

SOCKET: ASP24307-02 (Supplied)

| |
1 @0©

2.54

7.62

2.54
2
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Figure 8: Dimensional Outline and Circuit Diagram (Unit:

mm)

SHIELD SHIELD
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R1 to R7: 220 kQ
R8, R9: 51 Q
R10: 1 MQ
R11:10 kQ

C11to C4:0.01 uF

DIVIDER CURRENT: 0.37 mA (at -900 V)

H7260A | -HV input cable type is available
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/RELATED PRODUCTS for H9530 / H10515B / H7260 SERIES/

TACCAO0204EA

AMongq
BATE: 2008.55
AL 14 Japay
=
’ I

-
VS sy por—ty
——

C4900, C4900-01

C10673, C10673-01

HIGH VOLTAGE POWER SUPPLY UNIT

Max. Output| Output | Input
Type No. Voltage | Current | Voltage | Dimensions | Weight
W) (mA) | (mA) (mm) (C)]
C4900 0.6 +15
C4900-01 0.5 +12
C10673 -1250 06 15 46 x 24 x 12 31
C10673-01 0.5 +12

*C10673, C10673-01: UL recognized




LINEAR ARRAY MULTIANODE
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¥ SPECIFICATIONS OF MODULE TYPES

Maximum Ratings
Eftecti ® | Output Signal Voltage
. . ective
Dimensional Channel Input Control ®0
Type No. Anode Type Outline éLea peT Pitch Voltage Voltage | DC Output | Pulse Output
anne per Channel |per Channel
(mm) (mm) V) V) (V) (V)
8-Ch I
H11451 SERIES |  ~anne See Fig.10 | 20x25 | 28 +16 +4.8 + +10
Linear Array
8-Ch |
H11452 SERIES . anne See Fig.11 | 2.0x2.5 2.8 +16 +4.8 +1 +10
Linear Array
16-Channel
p— B serorz|oocn| 1 | sme | sas | w | e
Linear Array
32-Channel
H11460 SERIES : [ (AT 1 See Fig.13 | 0.8x7 1 +16 +3.6 +1 +10
Linear Array
Notes: ® Input impedance = 400 kQ
Load resistance = 10 kQ
© Pulse width = 10 us, Duty ratio = 1/100
* Operating ambient temperature: +5 °C to +45 °C
Storage temperature: -15 °C to +45 °C
Spectral Response ® ® Cathode Characteristics
Luminous Blue Red ©)
Peak Photocathode | Window Sensitivity | /White Radiant
Type No. Range . ” Ind Rati adian
Wavelength Material ndex atio
aveleng Material (CS 5-58) (R-68)
Min. Typ. Typ. Typ. Typ.
(nm) (nm) (LA/Im) (LA/Im) (mA/W)
H11451-01 300 to 880 420 MA B 150 250 — 0.3 65
H11451-20 300 to 920 630 MA B 350 500 — 0.45 78
H11452-01 300 to 880 420 MA B 150 250 — 0.3 65
H11452-20 300 to 920 630 MA B 350 500 — 0.45 78
H11459 300 to 650 420 BA B 50 70 8.5 — 72
H11459-01 300 to 880 420 MA B 150 250 — 0.3 65
H11459-03 185 to 650 420 BA U 50 70 8.5 — 72
H11459-04 185 to 880 420 MA U 150 250 — 0.3 65
H11459-20 300 to 920 630 MA B 350 500 — 0.45 78
H11459-100 300 to 650 400 SBA B 90 105 13.5 — 110
H11459-200 300 to 650 400 UBA B 110 135 15.5 — 130
H11460 300 to 650 420 BA B 50 70 8.5 — 72
H11460-01 300 to 880 420 MA B 150 250 — 0.3 65
H11460-03 185 to 650 420 BA U 50 70 8.5 — 72
H11460-04 185 to 880 420 MA u 150 250 — 0.3 65
H11460-20 300 to 920 630 MA B 350 500 — 0.45 78
H11460-100 300 to 650 400 SBA B 90 105 13.5 — 110
H11460-200 300 to 650 400 UBA B 110 135 15.5 — 130

Notes: ® BA: Bialkali MA: Multialkali SBA: Super Bialkali UBA: Ultra Bialkal
() B: Borosilicate glass  U: UV glass
© Measured at the peak wavelength



HAMAMATSU

PHOTON IS OUR BUSINESS
(at 25 °C)
© ®
Current- Recommended
to-Voltage | Frequency Input Input Control Voltage
Conversuon| Bandwith Voltage Current Adjustment Weight Features Type No.
Factory T Range
(V/uA) (V) (mA) (V) (9)
0.1 DCto1MHz | +115t0+155 | +26/-18 | +0.51t0+4.6 101 \'jgfasgoevsécvzrre:urgg:gier andhigh | 111451 SERIES
0.1 DCto1MHz | £11.5t0o+15.5 +32/-18 +0.5t0 +4.6 155 H11451 with gain control function | H11452 SERIES
0.1 DCto1MHz | +115t0+155 | +46/-42 | +0.5t0+3.4 154 ;;ﬂf’\:o?gg‘gtg O%Z?r:fgggr and | 111450 SERIES
0.1 DCto1MHz | +115t0+155 | +127/-83 | +0.5t0+3.4 154 \'j;faesgoe";ig;vgrre:ungg:gier andhigh | 111460 SERIES
Notes: @ At +15 V input voltage
(at 25 °C)
Anode Characteristics ©) Uniformity
' Voltage Output ® Ot Ripple Betv)\{“eer:j Each
wmoss | oomvgntur | O | WL | crasiak | doee
Min. Typ. Typ. Max. Max. Typ. Typ. Typ. Max.
(V/Im) (V/Im) (mV) (mV) (mV) (mV) (%)
7.5 %108 7.5x 107 0.05 0.5 +2 1 0.2 — 1:11 H11451-01
1.75 x 107 1.5x 108 0.1 1 +2 1 0.2 — 1:141 H11451-20
7.5x 108 7.5x 107 0.05 0.5 +2 1 0.2 1:1.7 1:25 H11452-01
1.75x 107 1.5x 108 0.1 1 12 1 0.2 1:1.7 1:25 H11452-20
5.0 x 108 2.8 x 107 0.02 0.2 +2 1 3 1:15 1:2 H11459
7.5 %108 2.5x107 0.05 0.5 +2 1 3 1:1.7 1:25 H11459-01
5.0 x 108 2.8 x107 0.02 0.2 +2 1 3 1:15 1:2 H11459-03
7.5 %108 2.5x107 0.05 0.5 +2 1 3 1:1.7 1:25 H11459-04
1.75 x 107 5.0 x 107 0.1 1 +2 1 3 1:1.7 1:25 H11459-20
9.0 x 108 3.15x 107 0.02 0.2 +2 1 3 1:1.5 1:2 H11459-100
1.1 x107 4.05x 107 0.02 0.2 12 1 3 1:1.5 1:2 H11459-200
5.0 x 108 1.4x107 0.02 0.2 +2 1 3 1:1.5 1:2 H11460
7.5%x 108 2.5x107 0.05 0.5 +2 1 3 1:1.7 1:25 H11460-01
5.0 x 108 1.4 x107 0.02 0.2 +2 1 3 1:15 1:2 H11460-03
7.5 x 108 2.5x107 0.05 0.5 +2 1 3 1:1.7 1:25 H11460-04
1.75 x 107 5.0 x 107 0.1 1 +2 1 3 1:1.7 1:25 H11460-20
9.0 x 108 2.1 x 107 0.02 0.2 +2 1 3 1:1.5 1:2 H11460-100
1.1 x107 2.7 x107 0.02 0.2 +2 1 3 1:1.5 1:2 H11460-200

Notes: ) Control Voltage = H11451 Series / H11452 Series: +4 V

H11459 Series / H11460 Series: +3.2 V
(D After 30 minutes storage in darkness
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Figure 9: Sensitivity Adjustment Method
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Figure 10: Dimensional Outline (Unit: mm)
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: When using a potentiometer to

adjust sensitivity, monitor the
control voltage so it does not
exceed +4.8 V.

: When using a potentiometer to

adjust sensitivity, monitor the
control voltage so it does not
exceed +3.6 V.
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Figure 11: Dimensional Outline (Unit: mm)
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Figure 12: Dimensional Outline (Unit: mm)
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Figure 13: Dimensional Outline (Unit: mm)
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/\ WARNING -~ High Voltage ~

The product is operated at high voltage potential. Further, the metal housing of the product is connected to the photocathode

(potential) so that it becomes a high voltage potential when the product is operated at a negative high voltage (anode grounded).
Accordingly, extreme safety care must be taken for the electrical shock hazard to the operator or the damage to the other instruments.

* PATENT: USA Pat. No. 5410211 PATENT PENDING: JAPAN 12, USA 8, EUROPE 9
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