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STUDY ON THE FABRICATION OF Al /n-Si /Al
PHOTODETECTOR AND EFFECT OF GOLD ATOMS
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Abstract

MSM photodetector is an important semiconductor device because it has advantages over other type
photodetectors; especially it has bandwidth wider than the others. Thus, MSM structure is appropriate to use
for photo current sensor works.

Since frequency fesponse is an important characteristic of photodetectors, there are many researchers
have been developing the characteristics. It was found that doping Au atoms into the substrate is a way to
increase the photo response.

This report is presented to show the working theory of n-substrate MSM photo detector, effect of
Au-doped silicon and ‘its significant characteristics such as I-V characteristic and frequency response in
various light intensities, breakdown voltages and leakage currents (dark current) so fhat we can use them to
analyze other significant characteristics and develop MSM structure.

The result of experiment was found that doping Au atoms into MSM’s substrate causes a decrease in
photo current, but it helps to gain more photo response about 3.75 times.

All experimental data and experience useful for the design and fabrication of the other photo

detector devices
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v‘igq?ruﬁwmu 2 Mask 1ng Mask Lljﬂ%ﬂdju Oxide Mask g Mask ﬁﬁ@ﬁlﬂu Metal Mask “‘15;0
AnsnnaainyazvesmgUnsel ldF e UR 3.1( Parameter BunazuaasFlunianan )

—» d

A 1% (J 4 Y A < 4 ’
31]7] 31 ﬁﬁyﬂla’ﬂlﬂdﬁﬂgﬂﬂiﬂ! (Device) iNot@i0au1 38l (Top view)

F >
MINN 3T | sepzn195811902)a%e (d) Aluminium

wneavgnael 4110 d (Lm)
Al1,BI 20
A2,B2 40
A3,B3 200
A4,B4 500
A5,B5 1000
C1,Dl1 40
C2,D2 80
C3,D3 400
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3.1.2 NFTUIUMIA19 MSM
= 1 aa o
MIATLUUHUTANDY HazMINANNAZDIA
1 Y
1. iy Silicon A331N 3.2 Tnmerutinaadl
< 1 a { 3\
- W uHUYTa n-Type NUTZUI (100)
- Slice Resistivity = 1.57 £2.cm .4
> URUN 1,2
- Sheet Resistivity = 39.25 Q/[]
-UANUKUY =400 pm )
[ ] a Aa
waz - 1WuHuYta n-Type NUTZUI (100) )
- Slice Resistivity = 13 Q.cm

> il 3, 4
- Sheet Resistivity = 325 Q/[] <

-UANUUUY =400 im

n-Si

510 3.2 Ay Silicon wafer 1T3A1

2. M31IANUELDIALAY Silicon wafer 1AY
9 9 A A o [ < o w <
- duluensazaiv 1,50, : L0, Ui 1 Taelensiaaudlu 1:3 audrdy iy
(a1 5 17 o dary Tanguazasy luiuifaog uuusy Silicon
Y Y a Ao ! I o v &
- duluensaza1t 1,80, : 1,0, udaf 2 Tasfidandaumihu 1:3 mudidw iy
nan 51 ey Tanzuagasu lviunAneg unury Silicon
E4 ¢ d'
- gulmihuTgmindan 1
1 og} a q'{ 9 A
- qulniIgnsunmn 2
- N, T
[} Y ]
3. M3 Slight etching ( i®MIATU Si0, DUHI Silicon NAAIINMITMURATO
52114 Silicon 11 017171 ) 1Y
' [ a =
- uluasazae HE 5% Wuna 10 i
a = 9

Y ]
- gqulniIgnsunin 1

a = v

Y ]
- gulwihuSgnsuain 2

q

v

-h N, Tdus



duiinnoanyAnals NazTONNIMMIANTZIN .

Y :’J 3 33 Y o ~
MITINYU SiO, ATITN Llﬂﬂﬂ‘lﬂﬂdzﬂ‘ﬂ 33
Y
v

] Y
4. A52UIUM3 Oxidation AvANUTOU = 1000 °C gaingiith = 90 °C (oad1avu

sio, Iffinumun 5000 A) Taw
S v a . g o
- Dry Oxidation 978 O, Taefl Flow Rate 1200 ce/min tTutaa1 1 52109
[ g a < '
(Hunsahs sio, nuuFuenszUIUMSAAIZIE NIV Dry )
- Wet Oxidation @281 0, 1Al Flow Rate 1000 ce/min 111321 149119
IS a
(Humsadis Sio, nuuuianEATZLIUMIIAAYZE )

- Dry Oxidation @18 0, Tauil Flow Rate 1200 ce/min (Huaan 1 49 Tug

SIO,

51 3.3 nsgyIuNITATN SiO, 111 Dry-Wet-Dry

Y E4 F4
1nduneudieg TAdu Sio, Uszanm 5300 A

MSASEUNHY Silicon NOUNIZLIUMTHWNIDZABNNDIA
(* i ludimsfnezaenmeam lddna 1 stuneun 12 *)
v
5. nARUA NN TURILAY Silicon A281181 1M EIBIALIN (AZ6112)

a1 o ~ a S| A ~
6. o liWaui gl 90 ‘Ciluiaan 20 W1 AegUT 3.4

q L)

Amnloaiu Sio,

4 g og/ I~ 4 o a’/’ a a
51 3.4 orhwen luasnaadluildutloaiudu sio, usamAanh

v ]
o v @ [ [l - P @ =
7. ¥ T afiadu sio, Auwdaveausy Silicon Faanaldasgii 3.5

Y
- guluaisagare Buffer ¥ W17 (M15a8m109anaTU Sio, Wiiingx A)

Buffer (HF) = HF : NH,F = 1:10 volume/volume

00791
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v

152!

{ v
il

=h.

v
- gulwisgn 1
' g’ a a :s'
- qulushuSqnsunai 2
-thuiado N,

AanJosiu SiO

zs' [ o aﬂ’ Y 2 U ~ ) A
gﬂ‘ﬂ 3.5 a9 1IN@NAYH Si0, ATUHANDDN naumwﬂﬂmaauwm

A d A @ a
8. nszUIUMsaenilani latiiaseen uaas 1dasgi 3.6
1 Y A 3 ~
- qulu Acetone un3h 1 11luan 1 Wi
' Y A I a
- qulu Acetone 13 2 1uaan 1 U
! g’ a ~ 9 =t
- quluiTgnsunIm 1
1 3’ a = Y 5
- ulhuTgnunain 2

- ghudsdre N,

SiOo,

n-Si

Y o a
510 3.6 nmndsmInmsaendvesn

9. M3tAfY Gold lugyann Aegiln 3.7 A201AT09 Evaporator

AaNUAU 3X10° Torr

Gold (Au)

i 4
51l 3.7 amuaasmsnae U Gold
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NIZUIUMIUNIDLADUNBIM
o ' . Y 1 A A a 0 < =
10. ¥ WY Silicon LW E1TRBAGAUMYT 1000 'C 1HWa1 10 1N
Tawil Flow Rate ¥04 N,= 1000 cc/min

v Y v
MATUADUT AN TWAUNIUUDILHY Silicon dEHAAIT

- Slice Resistivity = 46 Q.cm v o
LWUN 1
- Sheet Resistivity = 1,128 /0
ag - Slice Resistivity = 27 Q.cm '
WHUN 3

- Sheet Resistivity= 668  Q/0J

1. ms Wasazaeaiaduned( Au-Eching) e lddsgii 3.8
- yulumnsagas Au-Etching 1l gaunail 25 °C 1321 10-20 3117
(Au-Etching = HC1 . : HNO, )

=173 - 1 volume/volume)

QU

a a g

Y
-qulusiTgniung

T

1

q
a g

Y ]
- qu S gnsundin 2

9

- huiadae N,

n-Si

i 4
514 3.8 N0 ITAAATY Gold

N32UIUMS Photolithography 1 (Oxide Mask)
9 Yo A A [ 0311 [ ~
11314 Mask 1 (Oxide Mask) td@as 1agagai 3.9 iveiazevesdu Sio, Aoun
v v ]
92 a¥ 199 URAIZNIN Aluminium AU Silicon AL EIUVOIRUNTULAY

VINUAAUDI AL-Si UDY
: % 4o
AIMVINUN TS

H k4 Y '
51U 3.9 Mask YoUTRaTITUATTEMIN ALSi 1AL IUVOIHUTAT UM
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12. n520UM3 11188 1N Mask 1 (Oxide Mask)
' ' A 4 0 g ~
- puru laanudui 90 °c iWunat 30 wn
v
o a . g a =
~ndewihen leawiinau (Way Coat ) Spin 5000 rpm (111381 20 U9
ey i A v A ° aaa 3 a o
( Way Coat Aothenluasiiiiognsed UV udrasignsonaeduilan
[ E2 v Y
v fiReeguumTFuOUNgnadeuie)
A A J| ~ 4 o :’
- oufldudi 90°C iflunan 30 wfl ( Prebake ) ttovi 100 Tuaauds
- 11115 Alignment (31919 Mask ) 118239 Expose ( n15R10uas ) 633191 3.10
ad
- M3A19NAY (Develop) Taw
1 Y A < a =
- guaslu Xylene udah 1181138190 17
- Junslu Xylene ufa# 2 Huria1 90 3unfi

=1

- guaslu Tsopropyl Alehohol A3l 11Tui3an 30 il

| a

- quaslu Tsopropyl Alchohol 1A% 2 111141387130 LN

q

.

D.

1 | =

- yuaglu Isopropyl Alchohol 1A% 3 1TWa1 30 FuN

v
anauilasiudu sio,

H q oy { I~ o 1 ;
51 3.11 iorhen Jauaan/auunaaduildulesiuyeaauvessi sio,
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9 [
13 ms1¥ensazatsasiasuoen lad ( Oxide Etching) uanas ldasgin 3.12
4
- qulumsagane Buffer & 5 W1l (M3agawzanadu Sio, ufiaga 1200 A)
Buffer (HF) = HF : NH,F = 1:10 volume/volume
1 Z’ a Q’ 9 d'
- quludhuSandunii 1
1 3’ a 4( Y d'
- quluthuSansunii 2
- hudedao N,

flamleaiiy

n-Si

[ E4 ’ k4 4 ’
51l 3.12 AmdanInaiat Sio, I TIEUAT TE TN Si-Al, wuisuuaase 11/

14, n3gaumsasnlauiilaiaaaon fegili 3.13
L@l ELS0, i Lifhuaan s il
- &y 1,50, 1897 2 funm 5 i
- fuluinisaniudi |
SRSt 2

- hudedae N,

4 -2 a o
51t 313 amndininaonilduean

15, MFANUALOIARINTN
- Ayl Tricholoethylene 5 YRLT
- Ultrasonic Y Acetone 3 UIN
1 oy a ‘:( 9 d'
- gulnhuTgmounii 1
v ¢ a
- qulminSgniudin 2

-hudadae N,
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16. 113 Slice etching
- gulumsagane HE 5% e 10
1 g’ a Qd d'
- ulwihSanudaf 1
[ oy a z:d 9 d'
- qulurhuTgniunai 2

- ihuiado N,

msasTFuiaves MSM

]
=

17. M5AADY Aluminium Gluqmﬂunmﬁ ﬁﬁgﬂ‘ﬂ 3.14 AI0IAT09 Evaporator

AANUAU 3X10° Torr

Aluminium Sio

{1 14
510 3.14 MnLaPINITIAABY VI Aluminium

521U IUM3 Photolithography 2 (Metal Mask)
Taons 1% Mask 2 (Metal Mask) fa32171 3.15 1ton19a9na oA uminium 1L ySMA

v
v @ o

[ @ ' ", @ no 1 dy ~ 3 @ 4
edludnduRasznI9AluminiumA U Silicon , drvoaRusuuasuazaa v sdginsal

gﬂ‘ﬁ 3.15 7 Top view UBN Metal Mask

18 nszuuns TN IAATNAT A Mask 2 (@3Aa18 Aluminium )
- ouiv Taamudai 90 °c ifium 30 wid
_ inaeurhorlauaewiinnan ( AZ 6112 ) Spin 3000 rpm 1381 30 FU1A
_puildudi 90°C luan 20 u1f ( Prebake )
- $1M3 Alignment (§2219 Mask ) 143239 Expose ( MIRIGUAS )ﬁagﬂﬁ 3.16

- M3A19AAY (Develop) 1ay



= [ a =y
-AZ DeveloperLLfa‘llW] 1 unan 15 7w

L _
- AZ Developer U 2 1fuiaan 15 3w

vy

! oy a Q‘{
- qulwhusgwnounin

D

H
S

! gl a = y
- qulwhuSgwsunim 2
thudedae N,
a d Y <] <3 a o @ :;I
- auTduH 90°C iWunan 10 wl ( Postbake ) Az laWautloanury

Aluminium V3aR Mg 3.17

H ' 4
511 3.16 715 dlignment Mask WO TOINULUNTIUVOIHU Almninium

Tlazioain Aluminium Si0

! § ay ~ S o o ! a’z/
51 3.17 erhen Juaanasunaeiluildutloan e 1ved s Aluninium

Y
19. M3 1¥arsagasafindiiAluminium ( Al-Etching) Liern 1aaag i 3.18
- guluasagaty Al-Etching 7l gungil 40 C 1301 10-20 1
(Al-Etching = H,PQ, : HNO, : CH,COOH : H,0

= § i O 5 : 10 volume/volume)

- whudedae N,

flasnloanu Aluminium $i0
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a d { [ 1
20. nszUAUMIARNH AN lauudpen uans laaagili 3.19
1 { S|
- 9ulu Acetone uAai 1 ifuaan 1w
1 4 [
- 9ulu Acetone ud2 2 1furian 1 wd
! gl a & 9 4
- qulwihuTgnunin 1
' 2‘ a = VA
- qulushuSgnsuni 2
-whudedie N,

Aluminium Si0,

n-Si

511 3.19 2w MSM Tiauysal

21. N3EVIUMS Sintering Temp. 500 °C (s 1¥iAa Al-Si-Alloy )

- Dry N, 700 co/min Wutaa1 15 wid

agnszuaumsade MsM Taglufims@inesnanune sadlugiuses

UHY Silicon wafer ¥H@ n-type NNTTUIL (100)
- Slice Resistivity - = 1.57 tag 13 Q.cm

- Sheet Resistivity = 39.25 llaig 325 Q0

- UANUAN =400 pm

Oxidation
v
ad1adu sio, Taeldgamgi 1000 °C iuam

' v
3 42 Tus Tdanumundu sio, Yszuim 5300 A

Photolithography lagly Mask 1 (Oxide Mask)
Y ] Y
anadu Sio, nouNlvz a9 IduTsZHIN

Y v
Aluminium 111 Silicon 4agaIUYBINUNTULAS




Si0 Aluminium

n-Si

Aluminium
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Al - vacuum evaporator
A .. Y &
IAA0Y Aluminium AYATDI Evaporator

AANUAU 2X10° Torr

Photolithography Taald Mask 2 (Metal Mask)
vy

v
afadu Aluminium 0onuaUlTMALAY)

a

Y v
Tanz naentiu %1013 Sintering NYMYIYI

U

500 °C (Huan 15 win luusserne vo4

N, = 700 cc/min ifio1AIAA AL-Si Alloy

agUasvinunsad e MSM Jaemsiinaznennendlugiuies

SiO2

n-Si

LW Silicon wafer ¥ n-type EEFATRM] (100)
- Slice Resistivity -~ = 1.57 ung 13 Q.cem
- Sheet Resistivity = 39.25 uag 325 (Q/[]

L LRIVITR =400 lm
Oxidation

Y
a$1adu sio, Taeldfaarvigil 1000 °c iflunm

3 #1109 IR nunundu Sio, Yszunm 5300 A

@ u’;’ . Y @ 1 A A o
ANAYU Si0, AUV NDUNIZANDUNDIN



Sio

nfst

Sio Aluminium

-

nSi’

Aluminium
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Au - vacuum evaporator
A o ¥ A
NRDUNBININYLAT DN Evaporator

NANUAU 3X10° Torr

Au Drive-in and quenching
Taoldgamail 1000 'C Wunai 10 wadl

v kY
naIINNUaiaTUNoIRIdUMdI00N

Photolithography Iael¥ Mask 1 (Oxide Mask)
Y ' v
anatu Si0, AeuTlvz a3 19 AURTI N1

Y v
Aluminium A1 Silicon HagAUUDINUNT UL

Al - vacuum evaporator
A — v 4
180U Aluminium AIYATDY Evaporator

NANUAY 2X10° Torr

Photolithography Tnarld Mask 2 (Metal Mask)

Y v
Afiag Aluminium 00nU1a U I ABLAYY

a

Y [
Tane vae991niW 111013 Sintering NQUHQI

U

0 < =
500 °C (Hluan 15 w1n luusseme ves

N, =700 c¢/min i 1¥ifia AL-Si Alloy
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MSM (Top VleW) luﬂlﬁi"ﬂﬁuyiﬂl
[ Vv v
19593 Mask Haaadnaofiuud) Aoz ldanuZ09 Photodetector 31 1AFIa51

LU MSM (Al / n-Si / Al) 69317 3.20 uag 3.21

510 3.21 210 MSM (Top view) auysainnndesntegy
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w
3.2 M3, NINAAdN LasHan1INAaol
o v ¢ A o o S oy v & -
MONFINIANTZUIUMTE$199UN Tl A15NIAIN MSM @5 050U30010 ) TUADUTN
o % ¥ va $ é ﬂ:’l’ d’l o QJ
ddayde e manadeuquaniiAnugIuves MSM dsluminaasensil wzihinsiane
va v 1 dyd q'; ~ 1 4:{ 9 1 1Y Y]
auiiAnane lUiae nszuaiq lvavasn lutines, AsEUaUaINANUITVNLAIAIEC, LTIAUNT
{ wva 1 v o d
nae war MIneuaueInuANId lavasauiasenaunsam ldonnnsvanuduiiug
58117904 I-V 11a¢ Gain — Frequency
3.2.1 msIagauanliaves MSM

3.2.1.1 MITAMMANNTNRUSTZHIN [V

v
Yy A

= @ ~ 9 - 9y 1 o A 1<
msaneluiaden 1N 3.22 Meduinput vz ldunasiudauasiiuviaoa

U
v ] Y v

é o [ = 1 1 1
Halogen #aziinnnivasuuiunsuiasvesuay Taouaidldsdanudumang  da
v [l £ y
Megu output aziantaildruilamesnszua Iihiinedudannies HP4061 A lawil

[ @ o
Computer Lﬂu@'Jﬂ'JUﬂiJllﬁz‘UUﬁﬂWaﬂ'ﬁ‘V]ﬂa@Q

Computer

MSM —}

! o v @ & U [
gﬂ‘ﬁ 3.22 N1FIANIANNANUNUTTSHIN NISUT - HINA

3.2.1.2 M3IAR Photo Response U834 MSM
o d’l = . 1 o A o
msfneluiadoil 91310 3.23 Med 1 input as ldunassuiiauaaiiunas Laser
' [ v [ Y v
FANNEIAAYN 670 nm , A1899TH 2.8 mW RIVAIVUNUNTVUAIUDITUOIU Tauua3 Laser #

[ [ Yy v
32qn Modulate #a0daygR Sine Wave Wlnamdimdneg Inglumsnanownisias 1y

Y Y
Fayaas Sine Wave HvNAIAY 400mv, | d21M19811 output HUFITUIIZYA Bias A28
w d' 1 é Ao Y 1 l:é q’/l d” 91 9 . 1
usssunsiamiaasifduniuasoynsuegdelunmsnaaensailaz ldmusdy Bias 1
@ o w 1 @ 1 1w 1 { <} o {
81U 2 V yags v auddy daudnnudiumuiiauiidy 10KQ a1 output 7 ldNABLS sdUR

' @ o A [ o 1
mﬂﬂiamméfmwmwmzmwaw"lcv’fm Plot 11110351 Photo Response LagHINIHIA1 Cutoff

Frequency a1/
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517 3.23 M53AM1 Photo Response Y0 MSM

Y

3.2.2 Wﬁﬂ]'ﬁﬂﬂﬁ@\iﬂmﬂuﬁa‘ﬁuﬁ]umﬂﬂ MSM
3.2.2.1 dnyaznnlanuduiussenne v
@ ~ u’;‘ [ @ v d U
fl]’]ﬂﬂ’]ﬁﬂﬂﬂﬂ\ﬂﬂﬁ?%@% 3.3 N1 uu%3llﬁaﬂﬂm&’maﬂﬂi’lwﬂ'J’]llﬂll‘WUﬁigVi')'N
[ o Py A a I~ {
nszua-usau aegUi 324 densllugd 324 dunsmiues MsM ANanmEIMUYES
1w 9 1 A’f 1w o [y Y
FIUF0UWNAY 13 Quem , A wnIessn g Tanzsiiny 500 um (1wes A4) wasdalildgn

Dope A28NDIAT

Dark Current(pA)

A v o J U o
31]7] 3.24 NIINANNANWUTISHIN NTSUT — UTIAU

v v d 1

3.2.2.2 dnvanslanuduiussynang -V Aanudunasninigg

v 9 A 3 Y o v o d 1
iﬂﬂﬂﬁ‘ﬂﬂﬁﬂﬂuﬁ’w’ﬂ‘w 3.2.1.1 uui]zIlﬂaﬂymzm@ﬂﬂiTWﬂ’nnﬁuW”ﬁﬁzﬂ'31\1

o { [ [ { P { 1<
AsiEas-us R uAnNudunaemae aegun 325 danswlugiin 325 Wunslves

v

v
MSM A% amWEUNIUYBIFINTBUMAY 13 Q.om , ANNAITEHIeT2 Tanzminy 500 um

(a3 A4) uazds1ai1dgn Dope Arunoed
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NIZIAEA(pA)

—*— 1,500 lux
—#&— 5,000 lux

20,000lux

USIAU(Y)

d’ % a® o 1 [ ~ £y U U
31.'7] 3.25 NFINANIVAYAUTISHIN ATSUE — UTNAUNAIMMYNLAIA TN

3.2.2.3 dnyansvimsnouaueIMaEIves MSM
' 9 v
namsnanesluiaded 3.2.1.2 duw IddnyagveniwranauauaInon Ul
A o . W i Y ~ 4 = I o Y
fusady Bias manae fegin 3.26 Fensllugui 3.26 1iunsviues MSM nuaa MmUY

4
1w 4 @ 1 v J o 1
voegusoamiu 13 Qem , Anund1asenindalanzmiiy 500 Hm (003 A4) tazde

1dgnunsdvazneunednm

Signal Voltage(Norm.)

1.00E+03 1.00E+04 1.00E+05

A
N
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3.26 an¥aLYRNATINNITABLAUBNNIHAI(Photo Response)
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MANHIN A

Eq]ﬁ?)mﬂ‘lsfj Modulate laser diode modules

| 75.0mm

| (2.95in)
Weight :55¢g

Material : Black finish brass

g‘ﬂ‘ﬁ -1 ﬁﬂymzﬁ’a?ﬂ%m Modulate laser diode modules

Introduction

These devices have been designed as complete laser diode systems for OEM use and
although their output power have been set in accordance with BS(EN)60825, they are not
certified lasers as defined in the specification. When incorporated in a piece of equipment , it
may be necessary for additional safety features to be added before equipment compiles fully with

the standard. Read BS(EN)60825 before using any of these products.

Description

These laser modules consist of a laser diode, lens and driver circuit housed in a metal
case. Electrical connections are made via flying leads. The lens is a single aspheric element that
produces a high quality collimated beam over a long distance. Its position can be adjust to bring
the beam to a focused spot using the special key provided. The standard collimating lens may be

replaced by a line-generating lens which produces a fan shaped beam that can be focused to a

fine, straight line.

Laser safety
All laser devices produce beam of intense monochromatic light which can present potential
biological hazards. These hazard depend on a number of factors including the wavelength, the

power or energy of the beam and emission duration. The eye is the most vulnerable organ as it
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will tend to focus light from the laser on to the retina, thereby increasing the energy density many
times. RS stock no. 111-368 emits an invisible beam of light and requires the greatest care,
protective goggles should be worn when using this product. More information can be found in the
latest RS Data Sheet. Laser safety is covered by BS(EN)60825 which is essential reading for all

laser users.

Power supplies and earthing

These laser modules can be run from an unregulated supply within the range of —8 to —12
volts. By operating at the lower end of the power supply range (-8 volt), less heat will be
dissipated within the device and hence the expected life will increase. This may be particularly
necessary for applications where they operate in a high ambient temperature. It is advisable for
any floating power supplies to have the ‘0’ volts connection (and if used, the heatsink) taken to
ground. If this is not done, then in elecirically noisy environments, the power supply leads can act
as aerials. Under these conditions any noise picked up can damage the laser module. If a heatsink
is not used, then the barrel of the laser module should be grounded. For all laser modules, the case

is isolated from the supply voltages.

Modulation

The modulation signal applied may be of any waveform, sinusoidal, digital or a mixture
of both. It is essential however that its voltage does not exceed +7 volts or go below —1 volt
relative to the 0 volt connection. If the 500 m,,,, signal is exceeded then premature failure could
occur due to thermal effects. The modulation input is ac coupled. The impedance of the
modulation input is 50 Q . Ideally at all frequencies a 500 Q) coaxial cable should be used, driven
from source with a 50 Q output impedance. At frequencies below 1 MHz however, this is not

always necessary.

Interlock

The interlock input is provided to allow a keyswitch or some other contacts to be used to
turn the laser on or off. The ‘enable’ time is approximately 15 ms. The interlock input must be
connected to 0 volts to ‘enable’ the laser. Any voltage applied to this input must not exceed +2.5

volts or be less than —5 volts.
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TTL disable

A TTL Disable function is provided which can be used to turn the laser off and on. The
‘enable’ time for this input is the same as the interlock, approximately 15 ms. An input voltage
above 4 volts will turn the laser off. When not in use, this input can be left floating or if preferred,
connected to 0 volts. Any voltage applied to this input should not exceed +7 volts or be less than

-3 volts.

Heat sink requirements

When operating above their minimum supply voltage and(or) at elevated temperatures
above 30 °C ambient, additional heat sinking must be used. If the case temperature of the
embedded laser diode should exceed its maximum specification. Premature or even catastrophic
failure may occur. The latest RS Data Sheet give full details on how to determine the optimum

heat sink requirements for the particular model and operating conditions.

Laser classification

Depending on the version, the laser diode modules produce continuous wave radiation
with a nominal wavelength of between 670 and 785 nm. While they are classified as OEM
devices, they conform to the wavelength and out put power conditions of either class 11 or class
3b laser product of the type shown below. For and OEM laser diode module to comply with the
full requirements of a certified laser product as described in BS(EN)60825, it may need the
addition of a visible ‘on’ indicator, a beam shutter and a key switch. However, any product which
incorporates a laser must be certified in its own right, irrespective of whether in incorporated laser
is certified or not. The way in which the laser is used with in the product may also alter its
original classification. It is therefore the responsibility of the manufacturer of the end product to
ensure compliance with the relevant standard. Further information on the classification of laser is

given in the in the latest RS Data Sheet and in the standard BS(EN)60825.
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Parameter Value / RS stock no. Unit
564-504 194-004 111-368
Nominal wavelength 670 670 785 nm
Maximum power output 1 3 3 mW
Typical power output stability (@ZOOC) 2 %
Typical power output temperature dependence 15 ;,I,W/O 6
Operating voltage -8to 12 \%
Typical operating current at minimum voltage e 85 mA
Typical operating current at maximum voltage 110 115 mA
Intensity variation with supply variation 0.6 %IV
TTL disable voltage >4 \%
Maximum TTL pulse rate 10 Hz
Interlock ‘enable’ -5 to +2.5-5 to +2.5 v
Modulation type analogue or digital
Modulation signal level into 50€2 for linear response 500 mV,,
Modulation frequency bandwidth (-3 dB point) 100 Hz to 50 MHz
Frequency range 100 Hz to 100 MHz
Modulation depth (Pulse) 90 %
Mean time to failure (MTTF) @ 30 e 80,000 20,000 32,000 hours
Connection 250 mm flying leads
Black lead -ve supply
Green lead 0 Vv
Blue lead TTL disable
White lead Interlock

Yellow and green twisted pair

Modulation input
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Parameter Value / RS stock no. Unit
564-504 194-004 111-368

Beam size 3.5%25 45%25 mm

Maximum focus (lens extended) 25 mm

Spot size at minimum focus 100 Hm

Polarization ratio 80:1 ‘ 100:1 60:1

Pointing stability <0.05 mRad

Output aperture diameter 3.5 ’ 6.0 mm
Angular deviation (beam to case) <5 mRad

A15197 A-3 Absolute Maximum Ratings

Parameter Value / RS stock no.
564-504 111-368
194-004
Supply voltage -12.7V
TTL disable input 3to+7V
Modulation input voltage(DC component) -lto+7V
Interlock input voltage -5to+2.5V
Operating temperature 101040 °C 1010 50°C
Storage temperature -40t0 85 °C




MARUHIN

auilsznovveanIesiioTn Photo Response

s

c; o 4; A o
51N 91 dnwaizveNATeNle I Photo Response

1. undafuilauas Laser RUAILETIAAY 670 nm MF9NU 2.8 mW
2. Black box

3. Oscilloscope

4. Function Generator

5. Power Supply

58



1.
2.
3.
4.
5.
6.

Modulation input

—ve supply (-8 4 ~12.V)
Ground (0 V)

Interlock

TTL disable

Laser diode module

g

1l

A
N

-2 ANYUSYBIUNAIAUTAUAN laser

59



1. MSM Photodetector
2. ¥DWAIF IS Laser

3. s1deulSusTee

31U 93 dnyarznieluved Black box

60



61

MANUIN D

1 d' ala d
masnmanana

N’Jﬁﬁ»&‘ll’é)ﬁﬁk%ﬂﬂ‘mu(rest massgot:fg%g electron) . f 9.'109xi:0'3!kg.1 .

17219909 11)500U(rest mass of proton) 1.672x10”" kg.

 satisvesilansen(rest mass of nuetron)  l1e5x10Tke.

1se alﬁﬂ@liﬁm(electron charge) 1.602x10™ C.
3 g q

Sastdausznhaszy Aunatisvesdiinasen | 176x10" che
AR voaNas (Planck’s constant) h 6.626x10™" J-sec
4.136x10" eV-sec

1.055x10™ j-sec

1.602x10™"° J

6240x10%V.

o.l

ﬂ'mmwg ‘Lliiu (Absolute temperature) K coBIs K






