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Development of a measuring system of the photometry of LED modules
Toshihide lwanaga* Tetsuo Yamamoto*, Hirotaka Nakamura*

We have developed the measuring system of the photometric quantities (illuminance, luminous intensity distribution and total luminous
flux) of LED modules for lighting. This system is mainly composed at the photometer-bench, the light source mounting unit and the
photometer unit. The photometric quantities can be measured automatically using the control system of the motorized linear stages (0.6-5
m) and the rotation stages ( +/-120 degrees from the vertical ,+/-180 degrees of horizontal-angle). The color correction factor can be
measured by combining the spectrophotometer with the photometer when measuring colored LEDs.

We have developed a method that reduces the angle error when setting up an LED module. As a result, the photometric precision was
improved by this system.  Also, the appropriate measured distances have been obtained by verifying the error from the inverse-square law
which causes large errors when measuring luminous intensity.

The uncertainty of the illuminance measurement was estimated across the system. As a result, the combined standard uncertainty was
about 2% to the LED module with strong directivity and was about 1% to the LED module with weak directivity. Therefore, sufficient
measurement reliability has been obtained across the system.

Keywords luminous intensity, luminous intensity distribution,total luminous flux

LED 2.1
LED (LED
) LED
0.6m 5m

LED
@) B
LED ,_
@@ LED
LED — Il .
LED L 1

(Max:5m)

-34-



Bulletin of TIRI, No.2, 2007

LED
o=
120°) @ (+180°)
®(Im)
®
LED D=7 1O oo
o
) N 2(0) I(O) o
120<= +180<
50 (=3
2 100mm>100mm
2 3.
) M) 3.1 F
K P(A)
LED o VN
F= ijP(%) de) ................................. ()
A
2.2 A VN
LED A
V(A)
vy F=K,[POY sy O)
(V/IX) X
1
) L, @ S(A) V(A
(cd) K re re
d;
ds
V(A)
ool
=K |y —
rs o?

—~—P19-E2601P-W

1 : ~+N-SE -W
il o LEML21
Il N

08 / “-
[
0 / ! \ \ f,’ 6.76 3.74 1.69
N \ LED 1.5% 0.5% 0.2%

0.4 T T
/ / Ml \\ \ \ LED(A,=465nm 7.5% 2.3% 2.0%
1.5%

02 i i
J 1 LED(A,=640nm 3.0% 1.8%
0 i, .,
-60 -50 -40 -30 -20 -10 0 10 20 30 40 5 60 i’ V(A)
A, LED

-35-



.2 LED LED
®)
LED
291/2=4o
o 21
o 96
e rir e,
- o 0s5° | | ©=0.15°
04
ol L1
036 * .
034 Lo -
032 [ %o, PR
2 ENEEnn .t
03 fuwwmm pEE [ T . == -
b * Tiamglymmsmnn
028 ®e ?®
026 | Teo 24
- %0009
024
022
02
-180 -150 -120 -90 -60 -30 0 30 60 90 120 150 180
o =
3.3 @

®)

-36 -

LED

0.5%

10

2 2007

F-CRE

12<

LEM-10010A

EMRO080

15<

45<

LEM-10012A 25<

MCL127

P19-E2601P 50 SP-E27 4= LMRA3 60<
LED

104

102 \

100 y;é —

098 xf

096

094 f

092 f

P Y A

0 1 2 4 5
)

——F-CRE “a—LEM-10010A  —a—LEM-10012A
S N-SE W ——EMROBO ——McL127
——P19-E2601P  ——SP-E27 — LMRA3

——




LED
AA @
=23mm 0.6m 5m
®)
1% im
LED
1% 2%
3.5m 2.5m
4.
4,1
V(A)
20,, 50<
LED+
465nm 640nm
LED ( )
4, 2
u=0.67%
(u=0.46%)
(u=0.5%)
LED (u=1.83%)
LED LED
u=0.7%,0.37%
LED
2.5%
5.
LED
0.6m 5m
100mm><100mm
LED
LED

Bulletin of TIRI, No.2, 2007

2. k=1,%
LED LED LED
0.67
0.46
0.08
(5m) 0.07
1.83(0.05)
0.06 0.70 0.37
2.04(0.90) 2.20(1.21) 2.08(0.98)
LED
,LED
LED
LED (LED)
LED
19 6 29 19 8 17
( )CIE127:"Measurement of LEDs"(2007)
( )JIS C8152: (LED) (2007)
() : LED
, 18
, pp.223 (2006)
() :[LED
I :
pp.102-103 (2006)
( )JISC7613: pp.3 (1985)
( )JIEC-003 pp.21 (1993)
() : pp.10 (1990)
( )JISC7613: pp. 3(1985)
( )JIEC-003 pp.70 (1993)

-37 -



