
sensL: light detection and measurement

Solutions for Nuclear 
Medicine
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Mission

Work ing wi th our customers we ident i fy, design and 
del iver low l ight detect ion solut ions which solve 
customer problems and add va lue. We aim to be the 
partner of choice because of our f lex ib i l i ty, capabi l i t ies 
and the desi re to meet our customer needs.

先
锋

科
技

股
份

有
限

公
司     www.detectorteo.com   先

锋
科

技
股

份
有

限
公

司     www.detectorteo.com 

 
 

 
 

 
 

 
 

先
锋

科
技

股
份

有
限

公
司     www.detectorteo.com   先

锋
科

技
股

份
有

限
公

司     www.detectorteo.com 

 
 

 
 

 
 

 
 

 
先

锋
科

技
股

份
有

限
公

司     www.detectorteo.com   先
锋

科
技

股
份

有
限

公
司     www.detectorteo.com 

 
 

 
 

 
 

 
 

先
锋

科
技

股
份

有
限

公
司     www.detectorteo.com   先

锋
科

技
股

份
有

限
公

司     www.detectorteo.com

SUNSTAR传感与控制 http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182E-MAIL: szss20@163.com

SUNSTAR自动化 http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL: szss20@163.com

http://www.sensL.com/


August - 2009 www.sensL.com 3

Vacuum Tube Diode
(Fleming)

Motivation

1875 1900 1925

LightBulb
(Edison)

LED (Holonyak)

CRT
(Ferdinand 

Braun)

Plasma TV
(Bitzer/Gene Slottow)

Silicon Transistor
(Texas Inst.)

ENIAC (17,468 Tubes)

CMOS chip (174,569 
transistors)

Photomultiplier
Tube (RCA)

1950 1975 2000

S
o

lid
 S

tate
V

a
cu

u
m

 T
u

b
e

sensL SPMArray

. . . is to provide a lower 
cost and technology 
enabl ing sol id-state 
a l ternat ive to the vacuum 
tube based photomult ip l ier 
tube (PMT)...
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Introduction

• Si l icon PhotoMult ip l ier (SPM) detectors are an 
exci t ing detector choice for nuclear medic ine 
(PET & SPECT) of var ious modal i t ies

• These high gain, low vol tage, s i l icon detectors 
are ideal ly sui ted for coupl ing with sc int i l la t ion 
crysta ls such as LYSO to form a scalable 
archi tecture for nuclear medical  imaging

• sensL of fer a fu l l  range of detectors and 
expert ise to ass ist our customers in the adopt ion 
of SPM technology
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SPM concept

Geiger mode 
Detector
A photon count ing 
diode detector 
fabr icated in 
s i l icon forms the 
basis for a l l  sensL 
products

Si l icon Photomul t ip l ier 
(SPM)
By fabr icat ing large arrays 
of photon count ing 
detectors, sensL create a 
h igh gain detector to 
replace the PMT
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Where does an
SPM come from?

• sensL SPM detectors are 
bulk manufactured in a 
ISO9000 contro l led 
semiconductor foundry

• sensL test and package to 
produce the best SPM 
products on the market
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Why use SPM 
detectors?

• Compared to PMT detectors
– Very smal l  form factor
– Rugged and immune to magnet ic f ie lds and v ibrat ions
– User safe vol tages
– Simi lar h igh gain

• Compared to PIN and APD detectors
– Much h igher gain – s impler system design
– Much lower system cost and power
– Less sensi t ive to b ias and temperature change
– Can operate at h igher temperatures
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SPM for 
nuclear medicine

SPM detector in 
robust ceramic 
package

Crysta l  coupled 
d i rect ly to a sensL 
SPM

SPM detectors detect 
l ight f rom scint i l la t ing 
crysta ls

Combining a SPM 
detector wi th LYSO 
crysta ls for example, 
a l lows the 511keV 
photon f rom a PET scan 
to be detected
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Nuclear Medicine
Modalities

• PET/MRI
– sensL provides the fullest range of MRI compatible detectors 

and electronics designed for operation in high Tesla MRI 

• Ful l  body PET
– sensL provides low cost 4-side scalable technology

• Precl in ical  PET
– sensL provides flexible pixel and packaging options

• Organ speci f ic PET
– sensL provides novel packaging and custom configurations

• In-v ivo PET / Gamma Cameras
– sensL is the leading supplier of low operating voltage SPM

• SPECT
– sensL provides miniature detectors ideal for compact SPECT 
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Building a PET 
module

1) Arrays of SPM 
detectors can be 
mounted to cover a large 
f ie ld of v iew

2) Coupl ing of the scint i l la t ion 
crysta ls to the SPM detector 
y ie lds a compact detect ion head
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PET full ring

sensL's SPM prov ides:
√  energy resolution
√  spatial resolution
√  timing  

√  high gain
√  magnetic field operation
required by PET systems
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Readout electronics

• For researchers
– sensL are a founding member of 

the openPET readout 
architecture group

• For OEMs
– sensL work directly with OEMs to 

provide a scalable fully digital 
system 

http://openpet.lbl.gov/
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Energy resolution 

sensL SPM are 
ideal for detect ion 
of common high 
energy sources 
and part ic les
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Temperature stability

Operat ion can be stabi l i zed over 
a wide temperature range
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Linear i ty up to 3MeV 

Linearity
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Timing resolution

Coincidence resolv ing 
t ime (CRT) su i table for 
standard nuclear 
medical  systems with 
sub nanosecond t iming 
resolut ion
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Products for 
nuclear medicine

SPMMicro
1mm, 3mm & 6mm

SPMArray2 (g lass)
3-side scalable
16 element detector

SPMArray4 (ceramic)
4-side scalable
16 element detector

Detector Products Evaluat ion Ki ts

SPMArray Eval Board

ScintPack1
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SPMMicro

Features
– 1mm, 3mm, 6mm diameter

– 35um, 50um, 100um microcel l  s ize 

– Low vol tage operat ion (~30V)

– Unmatched breakdown vol tage 
un i formity

– Ceramic package with epoxy coat ing

– Optional ampl i f ier board with power 
supply for system test and 
prototyp ing 

– Designed for min iatur ized systems 
and for in i t ia l  test ing of SPM 
technology at the pixe l  leve l
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SPMArray2 (glass)

Features
– 3-side scalable design

– 16 channels 

– Ideal for depth of in teract ion 
– subject s ide mount ing 
possib le

– MRI compat ib le

– Cable lengths up to 3m 

– 16 channel  preampl i f ie r 
opt ion 

– evaluat ion board opt ion

– Ideal for depth of in teract ion 
and space cr i t ica l  
appl icat ions
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SPMArray4 (ceramic)

Features
– 4-side scalable design

– 16 channels – s ing le power 
supply 

– Ceramic package with epoxy 
coat ing

– Designed for s imul taneous 
MRI compat ib i l i ty  to 3 Tesla

– 16 channel  preampl i f ie r 
opt ion 

– Evaluat ion board opt ion

– Designed for large area 
scalable appl icat ions 
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ScintPack1

Features
– 3mm and 6mm SPM 

detectors

– LYSO, BGO and CsI (T l )  
crysta l  samples

– Mount ing grease in syr inge

– Ampl i f ie r board with power 
supply

– Instruct ion manual

– Al lows the user to get up to 
speed and rapid prototype 
with sensL SPM technology
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Conclusions

• sensL provide the most comprehensive SPM 
port fo l io on the market

• sensL's SPM detectors are ideal for OEM and 
research nuclear medic ine systems where users 
requi re performance, f lex ib i l i ty and manufacturabi l i ty

• Benef i ts to our customers: uni formity,  low volume 
system cost, h igh per formance, robustness, 
re l iabi l i ty,  low operat ing vol tages, h igh volume and 
scalable technology 
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