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48 light so_ur_ce is.re-
quired “for many .

: sensing applications,
-and knowing the differ-
- :ences between solutions
make dev1ce select{on éas-

comparison ~can .- be:
achievéd:to: demonstrate T
the. d.l_ffe_.reuces betwéen the two.* -
Optical power vs.

forward GIIPI‘EIII :

- Atypical- current range for an LED

ly, and to get sufficient on-axis power
the LED may. be- pulsed with cur-
rents in excess of 1 A Concern must

power dissipation of the package.

(Eo) versus forward current (Tp),
the current for an LED is mostly lin-

is between 5.and 100 mAcontmuous— :

be taken ‘not to exceed the avérage -

When looking-at-optical power |

The deszgner must be aware of the dszerences when
R choosmg between the two tech%ologzes |

mA for the VCSEL.
|- Af-very low currents;
| the LED has a better
1. output power thar the’
‘”.VCSEL, but oncea VG-
SEL reaches its thresh-
.0ld current; its on-axis
optical power is much
greater than that of the
LED. With the VCSEL
forward current be-
tween 5 and 20 mA, the
VCSEL’s - apertured

ear from 2 0 50 mA, where the VC-
" SEL.doésn’t turn on uftil after a
specified current level typically be- -

" tween 2 and 5 mA. This is known as

- the threshold current (ITH) for the -
device: Each device las its own- -

"threshold current and is dependent.

- on the struchire, speed, waveiength -

and output power.

LED optlcal power is’ measured as B

“total power” or “apertured power” at
a specified distance. “Apertured pow-
er” is typically specified in milliwatts
per centimeter squared -or milliwatts

per steradian, while VCSEL power is
. measured: as “tota.l power or cou '
© pled power.” 5
- To view the d1f;ference between; .
. the LED.and VCSEL optical powet;
" the on-axis power (E.) is pIotted on’
. a logarithmic scale and the forward
‘current: (Ip) ‘is:plotted on a linear -
'scale, The forward current usedis 0
to 50 mA for the’ LED and 01020

L - power is approximately
67 times that of an LED.

- "Looking closer at the
_drive currents at hoth

: '_ 10 and. 20 mA apertured power dif- -
ference is significant. At a drive cur- .

rent of 10 mA; the apertured optical -
power ratio between the VCSEL and
LED IS approxzmately 70 1 At20 -

proxunately 64 1

At the halfy power pomt for a ﬂat-' .
lens (1) LED, the: tota] mc}uswe

“angle is 60 and the power isrela- .
tively flat across the entire area -
- (see Fig. 1), while a VCSEL in'a

flat-lens (T-1) package with an ins

clusive half-power angle of less

than 12° shows splkes in the power" B

_ range (see’ Fzg 2.

This allows the’ VCSEL to en- .

: hance operaﬁon o many {ransmis-- -
: swe and reﬂectlve sw1tch apphca{ .

alens'is put on the LED or VCSEL
the ‘optical power, beam is nar-

~rowed, dependmg on, the lensmg._
' parameters : : o
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Fig. 2. A VCSEL in a fiat-lens (T-1) package with an inclusive half-power

. angle of less than 12° shows spikes in the power range.
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. Using a

Using a T-1 package with an opti-
cal lens, the halfpower beam angle
is reduced to less than 18° for the
LED and less than 2° for the VCSEL,
thus greatly increasing the on-axis
apertured power (see Fig. 3).

LEDs and VCSELS in
transmissive switches

Used in encoders, safety and secu-
rity shielding, and object sensing,
transmissive optical switches are
sometimes known as inferrupter or
slotted switches. The typical light-
emitting device in the industry has
been the infrared LED, but a VCSEL
has a greater on-axis power in rela-
{ion to the LED.
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T0-46 package with an optical lens increases the on-axis powet.

This means that for a much lower

current, the usable optical power
from a YCSEL is greater than an

LED. This provides the ability to op- =
erate optical devices for greater dis-
tances as well as lower drive cur- -

rents, Keep in mind that a VCSEL

has a threshold current that must be :

achieved hefore the henefits of the
device can be realized.

A typical transmissive switch us-
ing an LED and a drive current up to
100 mA has a useful distance up to 5
in. By using a VCSEL, typical dis-
tance up to 3 ft can be achieved.

With the addition of a syn-
chronous driver detector (SDD) and
proper lens, the distance can be in-
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“for'a VCSEL: The SDD ‘his-an addi-
“tiorial advantage of minimizing the.
. affect ﬁ'(_)_rn_ ambient light by pulsmg

the system and lookmg (
-in’ the hght 1eveI :

- LEDS. and VE:SEI.s in
-~ '._reﬂactwe switches -

: creased up'to 3 ftfor a LED a.nd 20 ftoo :

.Used as object sensors as Well -'as
‘in bar code readers 2. reﬁectlve op

Lumitex® Inc.

We engineer light

o - ey .
www.lumitex.com
Eastern and Central U.5.: Lumitex, inc. S00+968-5483 » 440-243-84(1
West Coast: Poly-Optical Division 949-250-8557

ELEC‘E_‘ROT\"ICPRGDUC'IS http://electronicproducts.com JUNE 2004 m 57

P CIRCLE 46




