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Silicon Avalanche

Photodiode

Large-area silicon APD for photon-starved
fluorescence — internal gain, 500 µm active
area, low dark current · hermetically sealed
package

WAVELENGTH 400 nm – 1100 nm

ACTIVE AREA 500 µm

RESPONSIVITY 0.55 A/W @ 905 nm

DARK CURRENT down to 0.2 nA
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Overview

Veterinary analyzers run on a clinic bench, read a single drop

of whole blood, and have to stay accurate for years.

Fluorescence is the sensitive readout behind that promise —

and it rests on a detector that can see a faint emission against

a bright excitation source. This note maps Opto Diode's silicon

photodiodes, blue- and red-enhanced detectors, and

avalanche photodiodes onto that job.
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The signal is faint, Stokes-shifted, and buried under the source.
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FIG.01 — BENCH-TOP FLUORESCENCE READ-OUT
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Match the detector to the emission band, then to the photon

budget.
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���ª`_¬©1QJ©HJpJFpbm©nQbq]H©EJ©_bnp©mJnjb`nRvJ©Jx=Fp]y©wQJmJ

pQJ©=nn=y©J_Rpn©¾©wQRFQ©Rn©wQy©E]qJ»©=`H©mJH»J`Q=`FJH©nR]RFb`­

pq`JH©pb©pQJ©nQbmp»©=`H©]b`P»vRnRE]J­©bvJmjJmObm_©=©�=p©PJ`Jm=]»
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DESIGN PRINCIPLE · 02

Match the detector to the emission,

not the excitation.
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TBL.00 — GENERIC VS. FIELD-ENGINEERED DETECTORS

PARAMETER GENERIC DETECTOR OPTO DIODE FAMILY WHY IT MATTERS

Emission Sensitivity �]=p©PJ`Jm=]»jqmjbnJ

HRbHJ
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A practical framework for choosing the right detector.


JPR`©wRpQ©pQJ©J_RnnRb`©w=vJ]J`PpQ¬©!bnp©vJpJmR`=my
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WAVELENGTH
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EMISSION


]qJ©¹©PmJJ`©¹

mJH

GAIN

,�"©bm©�,
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�bw©H=m\
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PACKAGE

�Jm_JpRF­

�]pJmJH

CUSTOM

�mJ=©¹©�]pJm

TBL.01 — OPTO DIODE FAMILIES FOR VETERINARY FLUORESCENCE

TECHNOLOGY FAMILY SPECTRAL RANGE FORM TYPICAL USE

Blue Enhanced Si 0R]RFb`©jQbpbHRbHJ ���©½©����©`_ 0R`P]J©J]J_J`p �]qbmJnFJR`©¹©PmJJ`»

J_RppR`P©]=EJ]n

Red Enhanced Si 0R]RFb`©jQbpbHRbHJ ���©½©����©`_ 0R`P]J©J]J_J`p /=mJ»J=mpQ­©pR_J»

mJnb]vJH­©mJH©]=EJ]n

Standard Silicon 0R]RFb`©,�"

jQbpbHRbHJ

���©½©����©`_ 0R`P]J©¹©_q]pR 
mRPQp©]=pJm=]»�bw©Ô

_RFmbnjQJmJ©mJ=Hn

Silicon APD 0R]RFb`©=v=]=`FQJ ���©½©����©`_ 0R`P]J©À���©ï_Á ,Qbpb`»np=mvJH

�qbmJnFJ`FJ­©Fypb_Jpmy

InGaAs Photodiode �`�=�n©,�" ���©½©����©`_ 0R`P]J©J]J_J`p "J=m»�/©¹©08�/

�qbmJnFJ`p©HyJn

Red / IR LED Emitter �]�=�n©J_RppJm /JH©¹©���©½©���©`_ �_RppJm �xFRp=pRb`©nbqmFJ©Obm©mJH

¹©"�/©]=EJ]n

TBL.02 — COMMON FAILURE MODES IN FLUORESCENCE DETECTION

MODE ROOT CAUSE DESIGN RESPONSE

Excitation breakthrough 0F=ppJmJH©nbqmFJ©]RPQp©mJ=FQR`P©pQJ

HJpJFpbm

�R]pJm»R`pJPm=pJH©j=F\=PJ­©J_RnnRb`»_=pFQJH

mJnjb`nJ

Dark-current drift 1J_jJm=pqmJ©nwR`P­©_bRnpqmJ©R`PmJnn �bw»H=m\»FqmmJ`p©nR]RFb`­©QJm_JpRF©nJ=]

Weak-label miss �_RnnRb`©EJ]bw©pQJ©mJ=Hbqp©`bRnJ©�bbm 0R]RFb`©�,
©R`pJm`=]©P=R`

Channel mismatch 2`_=pFQJH©HRnFmJpJ©HJpJFpbmn !=pFQJH­©nFmJJ`JH©HJpJFpbm©nJpn

OPTO DIODE CORP · CAMARILLO, CA · OPTODIODE.COM · AN ITW COMPANY AN-08 03 / 04



AN-08 · VETERINARY DIAGNOSTICS & FLUORESCENCE
04 / 04

04

0 4  ·  P R O D U C T  F I T

Recommended Opto Diode building blocks.

TBL.03 — DETECTOR & EMITTER FAMILIES BY APPLICATION

PART / FAMILY APPLICATION FORM / PACKAGE WHY THIS PART

Blue Enhanced Si �]qbmJnFJR`©¹©PmJJ`»]=EJ]©���

mJ=HJmn

0R`P]J©J]J_J`p­©]bw©H=m\

FqmmJ`p

/Jnjb`nRvRpy©jJ=\n©=p©pQJ©PmJJ`

J_RnnRb`©]R`J

Red Enhanced Si /=mJ»J=mpQ©Ô©pR_J»mJnb]vJH

=nn=yn

0R`P]J©J]J_J`p­©QJm_JpRF 1q`JH©pb©pQJ©bm=`PJ»mJH©J_RnnRb`©E=`H

Silicon APD �bw»pRpJm©pJnpn©Ô©nR`P]J»FJ]]

Fypb_Jpmy

0R`P]J©J]J_J`p­©���©ï_­

QJm_JpRF

�`pJm`=]©P=R`©m=RnJn©wJ=\©J_RnnRb`

=EbvJ©`bRnJ

Standard Silicon 
mRPQp©]=pJm=]»�bw©Ô

_RFmbnjQJmJ©mJ=Hn

0R`P]J©bm©_q]pR»J]J_J`p ,mbvJ`­©]bw»`bRnJ©vRnRE]J©wbm\QbmnJ

InGaAs Photodiode "J=m»�/©¹©08�/©�qbmJnFJ`p

HyJn

0R`P]J©J]J_J`p­©QJm_JpRF �xpJ`Hn©HJpJFpRb`©j=np©���©`_©pb©����

`_

Red / IR LED Emitter �xFRp=pRb`©nbqmFJ©Obm©mJH©¹

"�/©]=EJ]n

�]�=�n©J_RppJm 0p=E]J©nbqmFJ©_=pFQJH©pb©pQJ©HJpJFpbm

KEY FEATURES APPLICATIONS BUILT FOR PRECISION

CU S T O M  P R O G RA M S

Engineered to your assay.

$jpb©
RbHJ©EqR]Hn©HJpJFpbmn©=mbq`H©pQJ©=nn=y®©=FpRvJ©=mJ=n©nR|JH©pb©pQJ©mJ=H

njbp­©R`pJPm=pJH©E=`H»j=nn©�]pJmn©pQ=p©E]bF\©pQJ©JxFRp=pRb`©]R`J­©E]qJ»©bm©mJH»

J`Q=`FJH©mJnjb`nJ©pq`JH©pb©pQJ©�qbmbjQbmJ­©=`H©_=pFQJH©HJpJFpbm»=`H»

J_RppJm©nJpn©¾©=]]©=nnJ_E]JH©R`»QbqnJ©q`HJm©�0$ª����®����©wRpQ©pQJ©nFmJJ`R`P

=`H©HbFq_J`p=pRb`©=©HR=P`bnpRF©jmbPm=_©`JJHn¬©.q=]R�F=pRb`©n=_j]Jn

pyjRF=]]y©nQRj©R`©�©pb©��©wJJ\n¬

N E X T  S T E P S

Talk to Applications Engineering.


mR`P©ybqm©�qbmbjQbmJ©=`H©J_RnnRb`©E=`H­©nRP`=]©]JvJ]­©FQ=``J]

Fbq`p­©�]pJmR`P­©=`H©pQJ©lq=]R�F=pRb`©np=`H=mH©ybq©Q=vJ©pb©_JJp­©=`H

wJÑ]]©Fb_J©E=F\©wRpQ©=©mJFb__J`HJH©np=`H=mH©O=_R]y­©bm©=©Fqnpb_

j=pQ­©wRpQR`©b`J©J`PR`JJmR`P©mJvRJw©FyF]J¬

W EB optodiode.com

E MAI L sales@optodiode.com

P HON E +1 805 465 8700

A DDR 1260 Calle Suerte, Camarillo, CA

93012


]qJ»©=`H©mJH»J`Q=`FJH©nR]RFb`

_=pFQJH©pb©J_RnnRb`

—

�bw©H=m\©FqmmJ`p­©Hbw`©pb©nqE»

`=`b=_j

—

0R]RFb`©�,
©R`pJm`=]©P=R`©Obm©HR_

]=EJ]n

—

�R]pJm»R`pJPm=pJH©QJm_JpRF©j=F\=PJn—

�qnpb_©=FpRvJ©=mJ=©=`H©FQ=``J]

PJb_Jpmy

—

�]qbmJnFJ`FJ©R__q`b=nn=y©À���Á

=`=]y|Jmn

—

�=pJm=]»�bw©�qbmJnFJ`FJ©mJ=HJmn—

1R_J»mJnb]vJH©¹©m=mJ»J=mpQ©=nn=yn—

�]qbmJnFJ`FJ©�bw©Fypb_Jpmy©Ô

QJ_=pb]bPy

—

"J=m»R`Om=mJH©�qbmJnFJ`p©HyJ

HJpJFpRb`

—

�Jm_JpRF©1$©=`H©FJm=_RF©j=F\=PJn—

�]=nn»pb»_Jp=]©nJ=]n­©`b©Jjbxy©`J=m

HRJ

—

�bw©H=m\©FqmmJ`p­©pRPQp©FQ=``J]

_=pFQR`P

—

!=pFQJH©HJpJFpbm©=`H©J_RppJm©nJpn—

�0$©����®����©FJmpR�JH—
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