NEW COMPACT TYPE
HAMAMATSU | -

New Electro-Optical Design
13mm (1/2 Inch) Diameter, 9-stage, Side-on Type

Our new electro-optic construction allows Hamamatsu to introduce
an improved line of compact side-on PMTs. The X-axis anode uni-
formity full width half maximum (FWHM) is greater than existing
models. This wider "sweet" spot increases detection efficiency and
can make optical alignment easier.

The R6357 is a unique addition, it is the new meshless multialkali
compact PMT having over 100mA/W photocathode radiant sensitiv-

ity.

A | eft: Quartz window Center: UV window
Right: Meshless type (R6357)

APPLICATIONS
B Emission Spectroscopy (ICP, Direct Reader)
B Environmental Monitoring (NOx, SOz, etc.)
B Fluorescence Immunoassay
B Chemiluminescence Immunoassay
B Hygiene Monitor (Bio Luminescence)
B X-ray Phototimer
B Fluorometer
B Microscope (Laser Scanning Microscope)

___________________________________________________________________________________________________________________________________

Information furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for possible inaccuracies or omissions. Specifications are
subject to change without notice. No patent rights are granted to any of the circuits described herein. © 1998 Hamamatsu Photonics K.K.



NEW COMPACT TYPE PMT SERIES

Side-On New Compact Type Photomultiplier Tubes
()

Spectral Response 0 [C) Maximum @[Cathode Sensitivity
Peak | Phot SDynode ook Ratings Luminous
eal oto- |, . . tructure ocket
Type No. Remarks Range | Wave- cathodeW'ndQV‘f Outline Anode to Averagge _
length |Material Material) - No. No. of Socket Cathode | Anode | Min. | Typ.
Stages | Assembly | \oltage |Current
(nm) (nm) (vdc) | (mA) |(HA/Im)|(LA/Im)
Re350 | ForUVitovisiblerange, |1g5 15650 340 |Sb-Cs| U | 1 | CC/O |E678-11U/@|1250 | 0.01 | 20 | 40
general purpose.
Synthetic silica . )
R6351 window type of R6350 160to 650| 340 |Sb-Cs| Q 2 CC/9 |E678-11U/@| 1250 | 0.01 20 40
High sensitivity ~
R6352 variant of R6350 185t0 750| 420 | BA U 1 CC/9 |E678-11U/@| 1250 | 0.01 80 120
Low dark current
R6353 bialkali photocathode 1851t0 680| 400 | LBA U 1 CC/9 |E678-11U/@| 1250 | 0.01 | 30 70
R6354 | For UV range 160to 320| 230 |Cs-Te| Q 2 CC/9 |E678-11U/@| 1250 | 0.01 — —
For UV to near IR range, )
R6355 general purpose 185t0 850| 530 | MA U 1 CC/9 |E678-11U/@| 1250 | 0.01 80 150
High sensitivity -
R6356 variant of R6355 185t0 900| 600 | MA U 1 CC/9 |E678-11U/@| 1250 | 0.01 | 140 | 250
High sensitivity
R6357 * | variant of R6356, 185t0900| 450 | MA U 1 CC/9 |E678-11U/@| 1250 | 0.01 | 350 | 500
Meshless type
Low dark current
R6358 variant of R6356 18510 830| 530 | LMA U 1 CC/9 |E678-11U/@| 1250 | 0.01 | 140 | 200

* Achieved the higher photocathode sensitivity by eliminating the mesh in front of the photocathode.
It also features no output variation, disturbed by the mesh, when the incident light spot to the photocathode is small.
NOTE @ Photocathode materials

BA: Bialkali

LBA: Low dark current bialkali

MA: Multialkali

LMA: Low dark current multialkali

@ Dynode structure

CC: Circular-cage

® Window materials
Q: Synthetic silica
U: UV glass

@ See optional accessories

© Averaged over any interval of 30 seconds maximum.

Figure 1: Typical Spectral Response of Cs-Te
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@ Outline No.

See Fig. 9

range is -80 to +50°C.

@ The maximum ambient temperature

Figure 2: Typical Spectral Response of BA, LBA, Sh-Cs

CATHODE RADIANT SENSITIVITY (mA/W)
QUANTUM EFFICIENCY (%)

TPMSBO114EA

100 ;
N T
— NC_—R6352
A~ - AN
S B AN\
AR EE R\
SRNINENNN
4 N SEN
= SN NA N
R6350, ] AT
R6351 LV W
R6353 SN
AN
N ERLYA
' \
1 (i En e
R6351 W W —
) B WY \
I L VAN
i A
)
H1R
0.1 2 i
[ A
At
i [
| —— RADIANT SENSITIVITY ‘:, :
- —-QUANTUM EFFICIENCY '
0.01 | | | | Al
100 200 300 400 500 600 700 800

WAVELENGTH (nm)



Cathode Sensitivity ()] Anode Characteristics@
] R (1] %n?ﬁedto Anode Sensitivity c t Ané)de D?rk Time Response
ue e . athode [ _uminous ©| Curren urrent < |Elect
(558) | White Radiant| gypp)y Radiant | Amplifi- |(After 30 min.) $_'Se Transit Notes Type No.
Typ. F_zratio TP | Voltage | Min. | Typ. | Typ. c;uion Typ. | Max. T';;e TTi;r;)e
(uA/Im-b) yp- (mMAW)| (vdc) [ (Alm) | (A/lm) | (nm) yP- (nA) | (nA) | (ns) | (ns)
_ 5 6 Photon counting type:
5 48 1000 50 | 300 [3.6x105 | 7.5x108| 0.5 5 14 15 R6350P: 10CpS Typ. R6350
5 — 48 1000 50 300 [3.6x105| 75%x108| 0.5 5 1.4 15 R6351
10 — 90 1000 100 | 700 |5.2x10°5 | 58x108| 1 10 14 15 R6352
— 5 6 Photon counting type:
6.5 65 1000 100 | 400 |3.7x10° | 5.7x108| 0.1 2 14 15 | Re353P: 10ps Typ. R6353
0
— — 62 1000 — — ]1.8x105 3 x 106 0.5 5 1.4 15 R6354
6 0.15 | 45 1000 100 | 600 |1.8x105 | 4 x1086 1 10 14 15 R6355
7 0.3 60 1000 400 | 2500 | 6 x 10° 1 x 107 1 10 14 15 R6356
13 0.4 105 1000 1000 | 2000 | 4.2 x105 | 4 x 106 2 10 1.4 15 R6357 *
5 5 Photon counting type:
75 [ 015 | 70 1000 300 | 700 |2.5x10% | 3.5x10%| 0.1 1 14 15 | Re358P: 20cps Typ. R6358

@ Measured using red filter Toshiba R-68.

@ Anode characteristics are measured with the supply voltage
and voltage distribution ratio specified by Note @.
@ Voltage distribution ratio and voltage.

©: at 254nm

@ Measured at the peak wavelength.

Electrodes | K | Dyl | Dy2 | Dy3 | Dy4 | Dy5 | Dy6 | Dy7 | Dy8 | Dy9 | P |

DistibutionRatio] 1 [ 1 | 1 [ 1 [ 1 [ 1 [ 1 | 1 [ 1 | 1 |

Supply Voltage: 1000Vdc, K: Cathode, Dy: Dynode, P: Anode

Figure 3: Typical Spectral Response of MA, LMA
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@ Refer to Note @.

Figure 4: Typical Spectral Response of High Sensitivity MA
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HAMAMATSU

Figure 5: Typical Current Amplification Figure 6: Typical Time Response
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Figure 7: Typical ENI Characteristics Figure 8: Typical Anode Uniformity
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HAMAMATSU

Figure 9: Dimensional Outline and Basing Diagram (Unit: mm)
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Socket
E678-11U E678-11T (Option):
24 For direct soldering to PC board
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Remaining Hamamatsu Photonics 1/2" side on PMT anode cap types and compact types will be discontinued by the

year 2000.

We recommend the new compact types instead of those current in use.

B Correlation among anode cap type, current compact type and new compact type

TYPE/GRADE ANODE CAP TYPE CURRENT COMPACT TYPE NEW COMPACT TYPE
Sb-Cs/UV R300/R444 R1414/R1413 R6350
Sb-Cs/Q R306 R1656 R6351
BA/UV HIGH — R5785 R6352
LBA/UV — R2371 R6353
MA/UV R889 R1547/R1546 R6355
MA/UV HIGH — R3823 R6356
MA/UV HIGH — R3823-03 R6357
LMA/UV — R4457 R6358
Cs-Te/Q R427 R1657 R6354

NOTE UV: UV WINDOW, Q: QUARTZ WINDOW, HIGH: HIGH SENSITIVITY




NEW COMPACT TYPE PMT SERIES

Optional Accessories

D-Type Socket Assembly

Maximum Ratings ® [C)

Supply Supply Leakage Total Maximum
Ground Voltage Voltage Voltage Current Voltage Linear Sianal
Type No. Potential between between Divider in Signal Divider Output Olgtnat
Electrode Case and |Power Supply| Current Resistance in utpu

Pins Terminals Max. DC Mode

(vdc) (vdc) (MA) (A) (MQ) (LA)
E850-13@ Anode 1500 1250 0.38 5 x 1010 3.3 15 (at 1000V)| DC/Pulse

E850-22: with SHV, BNC connector

NOTE @ Measured with the maximum supply voltage.
® Measured with a supply voltage of 1000V.
@ The current at witch the output linearity is kept within £5%.
@ Operating temperature range -20 to +50°C.
@ Supplied with a separate mounting flange. See below for assembled dimensions.

Dimensional Outline and Circuit Diagram (Unit: mm)

E850-13 Mounting Flange for E850-13
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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.
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