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IEEE Standards d o c u m e n t s are deve loped within the Technica l C o m ­
mittees o f the IEEE Societ ies and the Standards Coordina t ing C o m m i t ­
tees o f the IEEE Standards Board . Members o f the commi t t ee s serve 
voluntari ly and wi thou t c o m p e n s a t i o n . T h e y are n o t necessarily mem­
bers o f the Institute. T h e standards d e v e l o p e d within IEEE represent 
a consensus o f the broad expert ise o n the subject within the Institute 
as well as those activities outs ide o f IEEE which have expressed an in­
terest in participating in the d e v e l o p m e n t o f the standard. 

Use o f an IEEE Standard is w h o l l y voluntary . The exis tence o f an 
IEEE Standard d o e s n o t imply that there are n o other ways to pro­
d u c e , test, measure, purchase, market , o r provide other g o o d s and ser­
vices related t o the s c o p e o f the IEEE Standard. Fur thermore , the view­
po in t expressed at the t ime a standard is approved and issued is subject 
t o change b rought abou t through deve lopmen t s in the state o f the art 
and c o m m e n t s received f rom users o f the standard. Every IEEE Stan­
dard is subjected t o review at least o n c e every five years for revision 
or reaffirmation. When a d o c u m e n t is m o r e than five years o l d , and has 
no t been reaffirmed, it is reasonable t o c o n c l u d e that its contents , 
al though still o f s o m e value, d o n o t w h o l l y reflect the present state o f 
the art. Users are cau t ioned to c h e c k t o determine that they have the 
latest ed i t ion o f any IEEE Standard. 

C o m m e n t s for revision o f IEEE Standards are w e l c o m e f rom any 
interested party, regardless o f membersh ip affiliation with IEEE. Sug­
gestions for changes in d o c u m e n t s should be in the fo rm o f a p roposed 
change o f tex t , together with appropriate support ing c o m m e n t s . 

Interpretat ions: Occas ional ly quest ions may arise regarding the mean­
ing o f por t ions o f standards as they relate to specif ic appl icat ions. When 
the need for interpretations is b rought to the at tention o f IEEE, the 
Institute will initiate act ion t o prepare appropriate responses. Since 
IEEE Standards represent a consensus o f all conce rned interests, it is 
impor tan t t o ensure that any interpretation has also received the c o n ­
currence o f a balance o f interests. Fo r this reason IEEE and the m e m ­
bers o f its technical commi t t ee s are n o t able to provide an instant re­
sponse t o interpretation requests e x c e p t in those cases where the matter 
has previously received formal cons idera t ion . 

C o m m e n t s on standards and requests for interpretations should be ad­
dressed t o : 

Secretary, IEEE Standards Board 
3 4 5 East 47 th Street 
N e w Y o r k , N Y 1 0 0 1 7 
U S A 
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F o r e w o r d 

(This Foreword is not a part of ANSI/IEEE Std 300-1982, IEEE Standard Test Procedures for Semiconductor 
Charged-Particle Detectors.) 

This standard provides standard test p rocedures for s e m i c o n d u c t o r charged-particle de tec tors for 
ionizing radiation. It supersedes the previous edi t ion , A N S I / I E E E Std 3 0 0 - 1 9 6 9 . The standard has 
been modi f ied and refined based o n the exper ience gained in using the earlier edi t ion over a number 
o f years, taking into a c c o u n t advances in the t e c h n o l o g y . C o m p a n i o n d o c u m e n t s are A N S I / I E E E 
Std 3 0 1 - 1 9 7 6 , Test Procedures for Amplif iers and Preamplifiers fo r S e m i c o n d u c t o r Radia t ion De­
tectors for Ionizing Radia t ion . IEEE Std 3 2 5 - 1 9 7 1 , Test Procedures for Germanium Gamma-Ray 
Detectors , and IEEE Std 6 4 5 - 1 9 7 7 , IEEE Test Procedures for High-Purity Germanium Detec tors 
for Ionizing Radia t ion . 

This standard was prepared b y the Nuclear Instruments and Detec to rs C o m m i t t e e o f the IEEE 
Nuclear and Plasma Sciences S o c i e t y . When this standard was approved the member s o f the c o m ­
mit tee were : 

D . C. C o o k , Chairman Louis Costrell , Secretary 

J. A. Coleman 
J. F. Detko 
F. S. Goulding 
F. A. Kirsten 

R. E. Stone served as project leader for this revision. 

T. R. Kohler 
H. Kraner 
W. W. Managan 
G. L. Miller 
D. E. Persy k 

P. L. Phelps 
J. H. Trainor 
S. Wagner 
F. J. Walter 

When the IEEE Standards Board approved this standard o n Sep tember 17 , 1 9 8 1 , it had the fol­
lowing membersh ip : 

I. N . Howel l , Jr, Chairman 

G. Y. R. Allen 
J. J. Archambault 
J. H. Beall 
J. T. Boettger 
Edward Chelotti 
Edward J. Cohen 
Len S. Corey 

Sava I. Sherr, Secretary 

Jay Forster 
Kurt Greene 
Loering M. Johnson 
Joseph L. Koepfinger 
J. E. May 
Donald T. Michael* 
J. P. Riganati 

Irving K o l o d n y , Vice Chairman 

F. Rosa 
R. W. Seelbach 
J. S. Stewart 
W. E. Vannah 
Virginius N. Vaughan, Jr 
Art Wall 
Robert E. Weiler 

*Member emeritus 

A t the t ime it approved this standard, the Amer ican National Standards C o m m i t t e e N 4 2 on 
Radia t ion Instrumentation had the fo l lowing personnel : 

Louis Costrell , Chairman David C. C o o k , Secretary 

Organization Represented Name of Representative 

American Chemical Society 
American Conference of Governmental Industrial Hygienists Jesse Lieberman 
American Industrial Hygiene Association 
American Nuclear Society F - w - Manning 
American Society of Mechanical Engineers 
American Society of Safety Engineers 
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Health Physics Society J - B Horner Kuper 

J. M. Selby (Λίί) 
Institute of Electrical and Electronics Engineers Louis Costrell 

D. C. Cook (Alt) 
A. J. Spurgin (Alt) 
J. Forster (Alt) 

Instrument Society of America Μ. T. Slind 
J. E. Kaveckis (Alt) 
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An American National Standard 

IEEE Standard Test Procedures for 
Semiconductor Charged-Particle Detectors 

1 . S c o p e 

This standard applies to s e m i c o n d u c t o r radi­
ation detectors which are used for the detec­
t ion and high-resolution s p e c t r o s c o p y o f 
charged particles. The measurement techniques 
descr ibed have been selected to be readily 
available to all manufacturers and users o f 
charged-particle detec tors . S o m e superior tech­
niques are n o t included because the m e t h o d s 
are t o o c o m p l e x or require equ ipmen t (such as 
particle accelerators) which may n o t be readily 
available. 

Test p rocedures for the associated amplifiers 
and preamplifiers are descr ibed in A N S I / I E E E 
Std 3 0 1 - 1 9 7 6 , IEEE Standard Test Procedures 
for Amplif iers and Preamplifiers for Semicon­
d u c t o r Radia t ion Detec tors for Ionizing Radi­
at ion, and the equivalent international publi­
ca t ion IEC 3 4 0 . 

2 . Objec t 

The o b j e c t o f this standard is to establish 
standard test procedures for s e m i c o n d u c t o r 
charged-particle de tec tors . These de tec tors are 
in wide-spread use for the de tec t ion and high-
resolut ion s p e c t r o s c o p y o f charged particles. 
It is desirable to maintain standard test pro­

cedures so that measurements may have the 
same meaning t o all manufacturers and users. 

N o t all tests descr ibed in this standard are 
manda tory , but tests which are used t o specify 
per formance shall be pe r fo rmed in accordance 
with the procedures descr ibed herein. 

3. S y m b o l s and Defini t ions 

3.1 S y m b o l s 
C electrical capaci tance 
C c calibrated capaci tor used t o coup le 

pulse generator t o circuit under 
test 

C e f f effect ive input capaci tance o f a 
preamplifier 

C f f eedback capaci tance in the charge-
sensitive l o o p o f a preamplifier 

C t total capaci tance at preamplifier 
input 

D perpendicular distance f rom the 
first slit image measured along the 
surface o f a position-sensitive de­
t ec to r (The image is fo rmed by 
ionizing radiation passing through 
a mask with slits used t o measure 
posi t ional linearity. The first slit is 
at the g rounded end o f the detec­
tor . ) 
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ANSI / IEEE 
Std 3 0 0 - 1 9 8 2 IEEE S T A N D A R D T E S T P R O C E D U R E S FOR 

hE 

A 

Δ £ > Μ Α Χ 

Δ£>ρ 

AEA 

ΑΕΌ 

ΑΕΕ 

ΔΕ0 

AES 

ΑΕΤ 

ΑΝΑ 

ΑΝΌ 

ΔΛΓΕ 

ΔΛΓ0 

ΑΝΡ 

distance D be tween the images o f 
the first slit and ¡th slit measured 
along the surface o f a posi t ion-
sensitive de t ec to r (The indices fo r 
i ranges f rom ¿=0 to /=m such that 
D0 = 0 and Dm is the distance be­
tween the t w o ou te rmos t slits 
used. ) 
energy dif ference in dead layer 
measurement 
fullwidth at half m a x i m u m 
( F W H M ) o f a spectral peak 

the m a x i m u m value observed for 
the di f ference be tween a value o f 
D¡ and the value o f D at the p o i n t 
(D, S¡) on the line fit ted t o the set 
o f po in ts (D¡, Sj) 
F W H M o f the pos i t ion resolut ion 
in units o f length 
F W H M , expressed in units o f en­
ergy, due t o amplifier noise 
F W H M , expressed in units o f en­
ergy, due t o de t ec to r noise 
F W H M , expressed in units o f en­
ergy, due t o e lec t ronic noise with­
o u t the de t ec to r noise cont r ibu­
t ion 
F W H M , expressed in units o f en­
ergy, due t o all factors o ther than 
e lec t ronic noise 
F W H M , expressed in units o f en­
ergy, derived in spectral energy 
resolut ion measurement 
F W H M , expressed in units o f en­
ergy, due to the c o m b i n e d e f fec t 
o f de t ec to r and amplifier noise 
F W H M , expressed in channels , due 
t o amplifier noise 
F W H M , expressed in channels , due 
t o de t ec to r noise 
F W H M , expressed in channels , due 
t o e lec t ronic noise w i thou t the de­
t ec to r noise con t r i bu t ion 
F W H M , expressed in channels, due 
t o all factors o ther than e lec t ronic 
noise 
F W H M , expressed in channels , o f 
a peak generated f rom the posi­
t ion signal o f a pos i t ion sensitive 
de t ec to r 
F W H M , expressed in channels, o f 
a spectral peak used for energy 
resolut ion determinat ion 

ANT 

AQA 

Δ 0 Ε 

AQT 

At 

AX* 

Ε, E, 

N,Nt 

Q 
R 

RL 

S 

F W H M , expressed in channels, due 
t o the c o m b i n e d effect o f detec­
tor and amplifier noise 
F W H M , expressed in units o f 
charge, due t o amplifier noise 
F W H M , expressed in units o f 
charge, due t o de tec to r noise 
F W H M , expressed in units o f 
charge, due t o the e lect ronic noise 
w i thou t the de tec to r noise contri­
bu t ion 

F W H M , expressed in units o f 
charge, due to the c o m b i n e d ef­
fect o f de tec to r and amplifier 
noise 
durat ion o f a pulse; the t ime in­
terval be tween the half ampli tude 
points o f a pulse 
F W H M for monoenerge t i c inci­
dent radiation, expressed in chan­
nels, including all spectral broaden­
ing effects 

energy o f a particle or radiation 
(o r radiation having specific en­
ergy, E¿, where i is an integer, 
1 , 2 , . . . ) 
average energy required to form 
one hole-elect ron pair in a semi­
c o n d u c t o r de t ec to r 

charge o f the e lect ron 
equivalent root-mean-square noise 
voltage referred t o the preampli­
fier input 

integral nonlineari ty in posi t ion 
o f a position-sensitive de tec to r 
channel number used t o represent 
energy loss in de tec to r o f energy 
E, 
electric charge 
electrical resistance 
de tec to r load resistor 
channel number for a multichan­
nel analyzer spectrum obta ined t o 
c h e c k the posi t ional resolution 
and linearity o f position-sensitive 
de tec tors 
peak channel number o f the ith 
pos i t ion peak generated by a posi­
tion-sensitive de tec to r when used 
with a mask with slits. (The in­
dices fo r i ranges f rom ¡ = 0 t o 
ι = m . ) 
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