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LAMPIRAN B : LITERATUR PABRIK DARI LASER SEMIKONDUKTOR _
PIY Kit 41. MINIATURE 5mW VISIBLE RED
| LASER DIODE MODULE ‘

If you want to experiment with laser light then this is the way to do it. Buy the laser
module, connect it to a 3.0 VDC source #:1d there it is. NOTE: never look into the
laser light. It can easily harm your eyes permanently. Do not shine it at a persons face.

57

Qutput power:

Wavclength:

Cnl!'imuling icns:

()pcrnlil.g vollage:

Operating currenl:
Lanoy disde:

Casc:

Dimcnsions:

Beam:

SmW

670 nm, deep re:k. Wavelength is a function of temperature. Al
0°C it is 665mm increasing in a lincar fashion to 6750m at 40°C.

acrylic, aspheric, anti-reflcctive coated.
3.0 V DC. Do notgo over 3.0V, You will just hurn oul the diode.
Over 10 hours or !? AA batteries.

85mA.
Sy SLD 1125 4

brass (ube.
cylinder 18.5mm x L1.5mm (diam.}, 0.75" x 0.45".

Gomm at 5 melers

Beam diameter: typically 4mm x 6mm,

Operating Temp : zero Lo 40 degrees Centiprade.

You can make your own laser pointer or security beam fence with the module, a press’
button switch and a battery holder supplied. Just add 2 x AA batteries.

LASER DIODES . :

Laser Diodes (LD) have become the most widely used type of lasers. They arc found in CD players, vidco disks,
CD-ROM, printers and supermarket checkout counters where they scan the bar code printed on your purchascs (o
automatc and speed-up check-out time. Only laser fight can be used in these applications. Polychromatic light

(multi-wavcleuglh) cannot be uscd. Monochromatic lightis required.

Compared to the older He-Ne lasers, LDs arc smaller, cheaper and (ar less complicated (botls in their own physical
size and the support electronics to power then) Standard 1.Ds arc made [rom gallium-aluminium-arsenide. They give
fasei 7m0 a7 250m which s in the near iufiasied part of the speiriing, Tha nower LD are made rem indiunggallinm.
aluminium-phosphide which gives laser light at 665am (red ) 1ts these visible red LD modules which are used i barcode
readers. These readers scan thewhitc and black bars of a barcode; the whits bars reflect lght which falls on a photadicsde
while the black bars absarl light. The contrast between retlected and absorbed light becomes greater as the wiveleogth
hecomes smaller. Wavelengths ahove about 780nm cannol be used. ’ : c

Must CE players, C1_ROM and video disks use 7750m LD modules. On a0 CD player thisalfows o distance Letween
tracks of 1.9 um. This gives a total of 18,000 tracks on a 3.3cm wide CD recording surface, Now il smalier 660mm fight
cotld be used the number oFtracks {and thus the playing lime) could be increused by 189, Blug laser Fpht af 428mm
and 573nm is now heing lovked al for the next generation of these consumer goods for even greatee information stocape
densitics - and playback s, ‘

The actual cmission surlface of LDs is small - only 2.5 siuare s, Bight s not only cositted Torward, About 5% is
emitled backwards from its backplane. This (alls onto a photodiode whose resistance varies in direct proportion to the
inteusity, This allows a feedhack cireuit controlied by the phatodiode o replate the cureent through the LD, Despite
(he et that the photodiode is contained in the same housing the whole unit is veferred o as the Taser diode. Laser light
from a LD is not produces in i narvow beam, A lens system is required w collimate the beam, '

Elleient heat sinking is necessary since a femperadure 1ise citwes a decrease of aptical output power.
1

{Revised docomentation, June 1991)
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LAMPIRAN D : PERHITUNGAN RALAT

Diameter dari laser = Z mm.

Dari persamaan 2.33 :
E
Ad = (Am)
2

Persamaan tersebut merupakan persamaan garis lurus :

y=-ax + b

dengarn,

X =mnm
&= 7
b=0

-

Sedangkan nilai a adalab :

n {E}Q_.Yi) - (Z‘-xi} (Zyi)

£ (Zx.z) - {Zx, )2
T L
—4
= 3.63.10 571111
sehingga » berbarga :

A=2a

= 7,27.10 *mm

dengan nilai ketidakpastian untuk a

Sa = Sy/ ;" =
F1] (Zx,_ Yy - (Exl)

4,51 . 10° mm

H




dengan Sy adalah :

2 2 — — 2
1 ” Exa Ey Y - Zx (Cxy, )iyi + n(Zx v, )
Sy =——5 Ty, - ” 2 ¥
n (Ix, ") - (&x)

-7

= 1,54 . 10
Maka S» = 2 Sa = 9,02 .10°° mm.
Sedangkan nilai koefisien korelasi vang merupakan

ukuran kesempurnaan hubungarn antara dua variabel x dan v

vang dismati pada persamaan garis lurus ¥ = ax + b vaitu :

- e
n (Ix. ¥) L&.zﬁ

r =
/ mEx® - @x) 1-n @) - @)
=.0,8997
dapat dipenuhi hubbnngan -1 = r € 1, nilai r = 3 dan r = ~1

Jika dan banva jika korelasinya sempurna {ada korelasi).
Dengan pandang gelombangnva adalah (7,27 £ (L.(Jlil-},‘#..‘r.(}—4 i,

dan keseksamaan 898,76 %.

Data Diameter Laser 4 (mm)
1. 2,05

2. 2,08

3. 1,95 d = 2,00 mm

4. 2,00 |

5. 1,95




S (d- )
S—' - n=1 [}
a n(n-—- 1)

it

0,02 mm

* Sa = (2,00 £ 0,02} mm

w8
H
£l

Sehingga sudut penvebaran sinar laser sebesar

se = -2 = 3,63 .10™
3
OO o 2 - _3,81.107%
ad I
08 - . 1 - 0,50
an 4
- 2 2 - 2 =2
S5 = 228 s. o+ [ 20 ]
o5 8d
- §,07.10°°
Sehingga

A6 = AB £ 8,5 = (3,63 £ 0,06).10"*

Kesekeamaan = 98,32 %

Untuk meﬁentukan berkas sinar yvang sejajar adalah

-2
x= -9 - 5,50.10°
.




Ok . 24 . 5,50.10°

aaq n

ax d2 o

== - S = 7,56.10

N b
= 2z 2 2 2

S}—( = ii(— Sa + —a—x— S)
ag 57N *

= 1,40.10° mm

X=X% 8 = (5,50 % 0,14).10° mm

Keseksamaan 97,43 %




PANJANG GELOMEBANG LASER SEMIKONDUKTOR
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