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*This calculation can be done using the where

R(t)=exp(-at)

Arrhenius Model as shown below
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Life Time Graph of P1 1W Series for T; =90 C
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R(t)= Probability that unit will operate at time t

A = failure rate

t= Time component is on

Life time of P1 blue can be shorter than others as junction temperature goes higher.
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Time (Hr)

Tj vs. Life Time Graph of Z-Power P1 1W Series

50% Degradation graph of Luminous output *This calculation can be done using the
300,000 . . . . . . . . Arrhenius Model as shown below
—_— P1
250,000 \ R(t)=exp(-at)
\ TP 1 1
\ Mg = AreTp | Z (Tl - Tz”
200,000 \
\\ where
150,000 _ . S .
\ R(t)= Probability that unit will operate at time t
\ A = failure rate
100,000 \ t= Time component is on
AN A, = failure rate at junction temperature T,
50,000 \\\ A, = failure rate at junction temperature T,
S~ E, = activation energy, in units eV’
0 : . . . . . . . . . k = Boltzmann's constant (8.617 <10”eV/ K)

20 30 40 50 60 70 80 90 100 110 120 T = junction temperature in K(°K = C + 273)

Junction Temperature (°C)

Life time of P1 blue can be shorter than others as junction temperature goes higher.
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Life Time Graph of P9 White for T; =90 C
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*This calculation can be done using the where

R(t)=exp(-at)

Arrhenius Model as shown below

degradation
R(t)= Probability that unit will operate at time t

A = failure rate

t= Time component is on
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Time (Hr)

Tj vs. Life Time Graph of Z-Power 0.5W series
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*This calculation can be done using the

Arrhenius Model as shown below

R(t)=exp(-at)

r 1 1
A g =}1151p[ F:l(Tl — TE:I]

where

R(t)= Probability that unit will operate at time t
A = failure rate

t= Time component is on

A, = failure rate at junction temperature T,

A, = failure rate at junction temperature T,
E, = activation energy, in units eV’

k = Boltzmann's constant (8.617 X107 eV/ K)

T = junction temperature in K(°K = C + 273)
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Life Time Graph of P4 1W Pure White
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*This calculation can be done using the

Arrhenius Model as shown below

R(t)=exp(-at)

100000

where
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Life Time
\\
\\
\\
~
\\\

0

0 10000 20000 30000 40000 50000 60000 70000 80000 90000 100000
Time [Hr]

70,000hr 50%
degradation

R(t)= Probability that unit will operate at time t

A = failure rate

t= Time component is on
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Tj vs. Life Time Graph of Z-Power P4 1W Pure White Series
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*This calculation can be done using the

Arrhenius Model as shown below

R(t)=exp(-at)

r 1
Ma = ,}Llerfﬂ[ F:l ( i

7)1

where

R(t)= Probability that unit will operate at time t
A = failure rate

t= Time component is on

A, = failure rate at junction temperature T,

A, = failure rate at junction temperature T,
E, = activation energy, in units eV’

k = Boltzmann's constant (8.617 X107 eV/ K)

T = junction temperature in K(°K = C + 273)
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Life Time Graph of P4 2.5W Pure Whit
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*This calculation can be done using the

Arrhenius Model as shown below

10000
Time [Hr]

R(t)=exp(-at)
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where
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R(t)= Probability that unit will operate at time t

A = failure rate

t= Time component is on

&) SEOoUL Semiconductor R&D Center

Page 8

Date: 2008.12.10



Tj vs. Life Time Graph of Z-Power P4 2.5W Pure White Series
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*This calculation can be done using the

Arrhenius Model as shown below

R(t)=exp(-at)

r 1
Ma = ,}Llerfﬂ[ F:l ( i

7)1

where

R(t)= Probability that unit will operate at time t
A = failure rate

t= Time component is on

A, = failure rate at junction temperature T,

A, = failure rate at junction temperature T,
E, = activation energy, in units eV’

k = Boltzmann's constant (8.617 X107 eV/ K)

T = junction temperature in K(°K = C + 273)
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Life Time Graph of P4 4W Pure White for T, =90 C (@1A) |
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*This calculation can be done using the where 30’000 50 /o
Arrhenius Model as shown below degradatlon

R(t)= Probability that unit will operate at time t
R(t)=exp(-at) A = failure rate

t= Time component is on
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Tj vs. Life Time Graph of Z-Power P4 4W Pure White Series |

50% & 30% Degradation graph of Luminous output *This calculation can be done using the
300,000 T . r . | . | . : . Arrhenius Model as shown below
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Time (Hr)

\ t= Time component is on

AN
AN
A = failure rate
100,000 \ \‘
N
\

N A, = failure rate at junction temperature T,
50,000 =N \\ A, = failure rate at junction temperature T,
\\ \ E , = activation energy, in units eV’
0 . . . . . $ k = Boltzmann's constant (8.617 <10eV/ K)
20 30 40 50 60 70 80 90 T = junction temperature in K(°K = C + 273)
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