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Title DIGITAL USB MICROSCOPE

Students Chinnawat Thongbanterng Student ID 54050509
Degree Bachelor of Science in Applied Physics
Department Physics
Academic Year 2014
Advisor Mr.Surachart Kamoldilok

ABSTRACT

The goals of the special project are learning to-design and build the Digital
USB Microscope can be used in forensic science process, comprising objective lens
and lens close CCD sensor (eyepiece). The objective lens enlarge preview to act
bigger, which provides real image. By positioning. It appears to-the lens close CCD
sensor, causing the -image size is expanded made clearer picture.-The digital USB
microscope can be used to investigate a tiny material evidence. The camera has a
high magnification. This. microscope was designed to small, Wi-Fi, lightweight,
portable and low cost. The images of the microscope can be magnificated to 100

times.

Keywords: Microscope, CCD sensor
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fivilualad (Stage clip) pguuuviteingdl 1 [dwsuniualadlifnfuuriuang
09
YuuSunmwnenu (Coarse adjustment) tuduvunalvg Tilunisusumszezam
JudiunmazBen (Fine adjustment) Wuttvunadn vimhilunisusunnls
Faruanndy
wudlndTag (Objective lens) iuaudununmiteglnding fifdsvenesiaty
ndosusazduazdl 3 laud Ao

- udlnatagidavenesh (Lower power) fdseny 4x, 10X

- audlnaimgrindaveneas (Hish power) 40X

- audlnddnguuu Oil Immersion wuA 100X
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il

12,

13

12

waudlnden (Ocular lens w3o Eyepiece lens) vwthilveneamilldaniaudlndtag
Tifawalngdu nmilldasdunmadouindy
97U (Revolving nosepiece) IdnyuidlefosnisidsuidenavesaudlngTag
\audsamugs (Condenser) agagfuldivosuviuneing vmiisuuadidutuie
dsludaingiidosnisfinm
nsEanL (Mirror) vimthilagviouuasansssumanionnuasalnanglusedlides
ARivelly
lo3a lavzunsu (s diaphragm) eglfiaudsuuanimhiivsusnauastidng
loudluyTunuidesnis

2.1.3.2 ndpsgansIAvBLannTou

naoranssaidiannseulutiayTull 2 slinaeiu

1. ndeeganssaudidnnyouvindatsu (Transmission  Electron
Microscope; TEM) \Jundasqanssenididnsseuiild@nuiesueiiaune danien
PlaeTiamielidounediEnesouRumEald MsainsnmeInndssUssiniios
vildlngnsnsiadndlénnseuiimganiufietiadiuied indos TEM e wsufinu
TUaguavetaIAyIEnaumslureIfIee e Wiu osrUsenevnisluead dnvuy
vouboiiead niltiead \udu Feedliseandungeniindesansaaivingue
dlenniiindaensuaslssavsnmlumsianuesseasdsngen (dswenggean
Uszanas 0. [urlusumns)

JUM 2.12 ndasganssmiBiinaseuniindeaniu (Transmission Electron
Microscope: TEM)
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2. napsganssAtviladeansin (Scanning Electron Microscope: SEM) 1u
1 fa o oo w i o E e =
napsgansIAusianasauniidIvengligainduieies TEM (1a509 SEM Hfidsveny
gegaUszuna 10 wiluiums) mswivudegiaiiefivsgiisiaies SEM  fla
o & v Ao ! D | e A v E 2y v M v
Juduneeniiegnazassivunauiaiiiuilegaiesas TEM Ale (wszlills
at :‘q d d 1 o I 123 o o
a3 innnnsndidnaseundeuineariusiedne) msafranmhldlagnisnsiata
dianasaufiasviouainitulmivesnediinnsdisa Janmitldinnaios SEM
Tozilunwdnuaizyes 3 IR dduieses SEM Fsgnianldlunisdnudugiunay
al o dy = s I 1 o/ dg) = 2 y A
SIardgnUDIRN¥rNURI0M0819 WU dnvaziufiduuenveiebonas
wad  wihdnveslaneuayian Wudu

AR VA YN s - e i

sU#l 2,13 ndpagavsseiviindosniin (Scanning Electron
Microscope: SEM)
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A5N15ANURIIUIRY

nsainaidelunisnsnasuingneulagndss Digital USB Microscope i
Fumeuntsdudunusdelui

Fumoudl 1 nsAnwdeyaiiloanuuundes Digital USB Microscope dieliiiiutmg
weATvuIAEN

fumeud 2 sonuuUNINAAES

Fumoudl 3 vnsvaaes, Sinsziuasiansainanisvaass
Faluustardumey Sseandoadai
3.1 msAnundeyaiiiasaniiuundas Digital USB Microscope tital¥idiudng
weruAdvunaian

nsAnuifieoenwuundes Digital USB Microscope luiiisandasiiazusenauludie
Laué'lﬂﬁi'mq,Laua“Lﬂﬁmﬁﬂ’ﬁ CCD Sensor lumssunw,fsuseaelnna, wivndnwdawes
wiuneing dislfaunsaiuinguenuiiivunadndsdnvaisansdnisuseunsalusegui
8.1

- CCD Sensor

Thread Rod

sUfl 3.1 m3dni3usgunanindas Digital USB Microscope
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5 124 'y dan
3.1.1 YUADUNITETINABIAANITTAUAINDA
1. MAdsvensveaudniamenlniassgaunsamumidveerataudlsann

Masveny
= YUIANN
PUIATAE

E
®
() i 3
I

S =5suzIng
S’ = szuzATw

AEN999NENN13TILATINNSNAA DY

JUT 3.1.1 Turpun1InAaemIia e veLaud




16

Mo umMImmaegvetaudnissuslnia 50 faduins
srUsvRAaUdNARINIMMAEIBagNTEEY 10 LYuRiumg

8
o/

JUN 3.1.2 svgzvRiaudatogiissey 10 WuRng

UM 3.1.3 seovveeingieegiisses 0 luRums

o

- a ) 1 o a
WHTTVRINMNNTANFAUUINIUNNBYNIZUS 20.2 \9URNLUNT
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i d s ﬁl ol Id =
U7 3.1.4 nwidafigaunaInTunINeENTE e 20.2 l9URLIRS
INNTNARNTNAITE IR UATTUaLN TS

102

i Tgo

m ~1.02

5 o s rn‘nl ot =N = o L7 1
WSIERTNUNS N8y NaUaN s oL Ina 50 Dafwrsdinideens 1.02 Wi
2. ARLANUDLASANLALAINYUIYLIR 5 TadlUAS mmﬁlﬁaaﬂLLUUH%’@LLUULL&Juazﬂ%ﬁnQﬂ
a W - o v - W <.
Weumeglusunsy Adobe Ilustrator CS6 WatludnmeaInefnagas
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FUI 3.1.5 LUUWHUaLATANYBNG4qanTIALAIDE

3. zgiiefnfniawes

JUN 3.1.6 Mmifasalvifawes
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4. pnULUUlazNaanasswIuaudnulniawes

LTI

ﬂl 14 I | g s L
JUN 3.1.7 tedasevinuaudiulniases

5. ARNAYINABA AL YIIRINAABINISHALINISTANULHLDEASAAME Ton wuuilau

Tfenfvaaniiioanpuitvaionasnnaan
6. DANUUUAZNAYIDNDTEWINEUATUNADY Pro Cam Sport HD 1080p WIFI Camera

5U# 3.1.9 dedeszuinaiaudiiundas Pro Cam Sport HD 1080p WIFI Camera
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7. ponuuuwaznisleressnirsaudlndingiuiaudi i

8. eanuuuatssaswiasginuazlnlanasuasdielusunsy EAGLE 7.2.0 azviinisnia
ANUIATAIULHUUTUY
9. vnmstansaunsalaninuUiunlaiaaesasiiuazdaniuunusyasania

U 3.1.11 amuaasguniaiuvasdelwinliviinisdaniaukuliussuiosud,
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10. AnuNUBzASANAUTANUNUITUIA 2 Tadllns

lﬂ. 1 QA A s A i | 1
E‘UVI 3.1.12 uHupzAsanu AR NIz euaR N tnlana sasduan

11. jUsdniavendewanssmifvnea

JUN 3.1.13 napsanssalfinea
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3.1.2 guniallun1saniiueuie
1. Pro Cam Sport HD 1080p WIFI Camera

g‘d'ﬁ‘ 3.2.1 Pro Cam Sport HD 1080p WIFI Camera

2. Tnawes (Focuser)

g‘l.l'ﬁ 3.2.2 Orion 13031 Basic 1.25-Inch Rack-and-Pinion Telescope Focuser

L‘TJUQ‘Uﬂ‘iEﬁm{fﬁ’m%‘uﬂ%’uwaSIWﬁ’a’iﬁq(Orion 13031 Basic 1.25-Inch Rack-and-
Pinion Telescope Focuser)
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3. 1aud (Lens)

sUT 323 1aud (Lens)

audyuieglnaing viamihisulasayviousnningrilnAnaanlundeadunonass
vy Asnwassilazviamihiiduipguasaudindndudeiaud aCD Sensor
4. |alamuaauad (LED)

5U7 3.2.4 lelauasuas (LED)

[~ 4 d! o/ o 1 ql! o I o si' i 1
Wugunsalarsisiitiedmils deegludmanlalen Aarwisaiasuaslutiag
aunasuuay weadaflvluanuddeildueadfuaasdunoonuiaiine1inay
Useupd 462 nm
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5. shaunulsuAla (Potentiometer)

gﬂﬁ 3.2.5 fasuniulsuanla (Potentiometer)

msyuliluanddeilliviuanuaineweads lnevialuazsondiliaquvse
VR (Variable Resistor)
6. Unspigetltlusnive

JUN 3.2.6 gunsnldeenltluanidy

3.1.3 AMUINNEIYEI8VBINADIRaNTIAY

sy NN AYDUAUANYINUTNNve 8NN

9INgRs MAveIgYDLaudndes CCD Sensor = » - -
svpglhfiaveaaud CCD wuiwes

35 fatums

2.9 fadums

=12.07 W
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NG MAeIwTeInaeRansiml = Mawegvetaudlnding X

ALV AAUATT AL sULDS
MaseneveInaeRanssmi = 10 x 12.7

120.7 win

o

MAeI8U8Na099avTIAY

3.2 2aNkUUNIIVIAADY
Tunumuiliivermans msesaeuingweudimeiunainuate™s Tuaided

wldnaesganssmdddneadsldviiniseenuuu a1naded 3.1 idwrdielunis
nyvdeuingneu laevinsenaguduledvinmequazvinisnsiafigavnin
UinmvenasuuRving1ee

3.3 5N15MAA0Y
1. ndennaiundonasaudafadignsveansgioens
2. \dpuduvisinglvingadifenag lamuminssnaninmnes
3. yaneagingansseslnaisuiemsseinidlinafililiinnsadouues
A
a s v do a vie v
4. \puTuszeyniandavaaudwinistuiinn
ANINT 3.1 JUnMAlERINN IIRGEIgsRth e illldiaudlng ing SP 10/0.25

feend ,, WA e

Stomata of oysterlily
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ODIIAN

MwAle

Monocot Stem, C-S

Dicot Stem c.s.

Epithelium Check-Cells
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foee Munle

Paramecium slide

Stomata leaf w.m.

5i wé’qmnm‘amaaa@ﬁfaasjwm‘mﬂLLé”aﬁflmimaaa‘lumsmaaaﬂﬂgumaumqﬂ
Fastaluil
3.3.1 N1TNAABINAUT 1.1 nsasaigaliduledivlianngg fifndevengves
N&9YanssAl 10 wh
1. Maudlnding LB1761-A mnuemlfa 25.4 fadwns Felidmensvos
\awd 0.77 wi lun1sveass
2. ideurendesgansmifineaiiriuneuiameinie UsB Tnevdeusiow
ey USB lihfunoufiamesuagiaans miniuse dhundosganssamiantunamuiisy
nasaghenitevinsdeuresyningunsaifuponfnes
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YouCam

rtwap_defaul

-
«

Hagsia MiniUSB Hunaflariansanu PC

& al i v v a ¢
EUW 3.311 ALTVDNADVDINADUUVINUABUWIUAD I

3.4UnlUsuNsH Cyberlink YouCamé nialusunsuaug fianansadiiusa

@ @& 6 ¥ e® ® [

SU# 3.3.2 whsalusunsy CyberLink YouCamé

4. deusendeIganssAAIneainivaIvnuEuMNg Wi-Fi Tagiden

t
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< mseaen Wi-Fi

Wi-Fi ()

v rtwap_default a = @

l@anAsaene. ..

OMWNBLINTINATD2NE

wihaaaisg imes 1 lapen linig
vinbiiieiarduiiiagld atusvdaNAeniasod B8

4 al | 2/ faa ] v )
'E‘L]Vl 3.8 AYILTVOUADNADIIAVIITAUAIADANIUNIL Wi-Fi

5. LUk WHAATY ISmart DV

AATOIEAN

iSmart DV

sU71 3.3.4 lamau iSmart DV

29
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6. Uiuszeliiavesnn iiveliingiisnazaiedniuauds

sU#1-3:3.5 wiienalusunsat iSmart DV

7. yMsTUAinnmenenaaIgansIAuAInea

¢ =

3.3.2. N5nAaBINaUil 1.2 N199599RgNinUInnIivgaasuuiuazdiun

o s

Wisuigugnsgaduvasmiinaandulediidsveigvaandasganssad 10

Wi

1w sl 3lflunisveaomenasuwsi

2 J3ussveliiaveaaud e lWimaisnazdeimuada

3. s UuRAN LN BIIaNTIAUAINDA
3.3.3 N1SNAARIADUT 1.3 nmsasaangaiduledraiianae Adrasvensvas
naosganssal 100 win

1. Waudlnddng P 10/0.25 Fefiidavensvasatid 10 wih Tunismaaes

|
al

2. Ysuseeelnnavonaud ielyinaiisiasasianuauds

1
faa

3. vhmstufinnwienaeaganssmiadnes

d =

3.3.4 Msveaswneuil 1.4 nInsaaiigauniinuinniiineaasuufiuazian
Wisuifisugmisgaduvemiinauduledhiiindavensvesndasganssmi 100
Wi

1. thwinunm el A lunsmaae menasuug

2. Ususseglvifavenaud teliingiisasdiefianuauda

3. ymsduiinnwmendeanssAufinea
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- audlndingdfidaens 0.77,10 wih
- udlndnilinidsveny 12.07 wh
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YA NoUNEANINUINAN

Indle-
G
(Polyester)

Indle-
Anas
(Polyester)

4.3.2 MIMPBIRBUN 1.2 MInTRNgIuniinU N Ivenasuuritagimm
Wisuisugnsgatuaesviinauduled Afdweieuasndesganssnd 10 i
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A3W7 4.2 M3nsfigaininuinmimenasuuiuasihuiouiieugniseeduvewmiin

muduled iMdsvererendasganssa 10 wh

V1A ApURLANLNUINN
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TE
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(Cotton) 35% '
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AsuvEANINUINNT

TnaLe-
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4.3.3 Msnaaesmeui-1.3 mansaoigadidulediviingeg Mldaudlnding sp
10/0.25 Gaiifdeveneuadiaud 10 i

3197 4.3 Mmsnsrefigaiidulodviiningg iAaeI8veIna9anssad 100 i
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Fdr"éur'rent' pri'cing,

please see ol website,

Mounted 901/2", 91", and 02" Spherical Singlet'Lens Kits

These lens sets contain selections of @1/2", @1", or @2" optics, all with a
40-20 scratch-dig surface quality to ensure minimal scattering for laser
applications. Each optic is mounted in an engraved cell that is compatible
with our SM035, SM1, or SM2 Series threadings. The mounted lenses are
housed in a storage box with labeled lens slots, making organization of the

al Elements

jration Optics|

al Isolators

:al Systems s
iEIlSCS easy to maintain,

s Kits

Each Lens and
Locarion is Clearly
Marled

The SMO5 family of lens tubes directly accepts
172" optics and is directly compatible with all
SMO5-threaded components.

: SR
?)UZIN-BI’\? Plano-Convex £ 215,20, 25, 30, 40, 5U; and 100
LSAUI and Bi-Convex
(22 Lenses) B i Conts
(J}.].fl Plano-Concave and Fii 15, 250230, and 250
Bi-Concave Lenses
LSBU1 f= 25.4; 35,50, 75, 100, 125, 150, 200, 250, 300,
" N-BK? Plano-Ci St b : v
Mhiemey  [FH lano-Comvex 1 400, 500, 750, and 1000 I'he SM1 family of lens tubes directly
1508 " N-BK7 Bi-C F= 254, 35, 50, 75,-100; 125,150, 200, 250, 300, accepts @1" optics. The series includes
(14 Lenscs) BT bi-tongs 400. 500, 750, and 1000 hundreds of compatible products.
: LSBO3 1" N-BK7 Plano-Convex F= 254, 35, 50, 75, 100, 125, 150, 200, 250, 300,
(28 Lenses) and Bi-Convex 400, 500, 750, and 1000
@1" N-BK7 Plano-Convex f =25.4, 35, 50,75, 100,125, 150, 200, 250, 300,
LSBO4 and Bi-Convex 400, 500, 750, and 1000
(35 Lenses) @1" Plano-Concave Lenses. [ F = -30, -?0. =75, and =100
@1" Bi-Concave Lenses £ =-25,-50, und -75
‘i o, LA1979-6
LSBOS @1" UY Fused Silica =35, 40, 50, 75, 100, 125, 150, 175, 200, 250, S BRAR COAT
(14 Lenses) | Plano-Convex OR: GY.qpd 1007 The SM2 family of lens tubes directly acceprs @2
Lﬁﬁ”’ ) 92" N-BK7 Plano-Convex £« 75, 100, 125, 150,:200, 300, 400,500, 750, and 1000 optics and is directly compatible with all SM2-
( : ik threaded components.
N-BK7 Lens Sets, Uncoated N BK7 Lens Sets, AR-Coated: 350 - 700 nm
N I.SAUI S 71320 | £ 51350 [ €. 620,48 | ¥ 5,684.20 LSAOL-A S 0S5 | £ 646 74 € "SU 87 ¥ 7,153.47
Speciﬁcations LSBO1 S 51330 | £ 36958 | € 446,57 | ¥ 4,091.00 LSBOI-A | § 62925 £ 453.06 | € 547,45] ¥ 5.015.12
# Diameter LSB02 i 54125 | £ 38970 | € 470,89 | ¥ 4,313.76 LSBU2-A $ 657.15| £ 47315 | € 571,72 ¥ 523749
Tolerance: LSB03 S 93980 | £ 67666 |€ 817,63 | ¥ 749021 LSB03-A $ 117160 £ 84355 | € 1.019.29] ¥ 9,337.65
+0.00/-0 1'0 FifL LSBO4 $ 1,162.40 | £ 83693 |€ 1.011,29 | ¥ 9,264.33 LSBU4-A $ 145220 L 1,045.58 | € 1.263,41] ¥ 11,574.03
| A : LSCo1 § 56730 | £ 40846 [€ 493,55 | ¥ 4,521.38 LSCO1-A | § 65010 £ 46807 | € 56559 ¥ 518130
# Focal Length
Tolerance: £1% | N- BK7 Lens Sets, AR-Coated: 650 - 1050 nm N-BK7 Lens Sets, AR-Coated: 1050 - 1620 nm
& Scratch-Dig: [ TTE E
1 4‘0"20 . LS:\OI 5 89755 | £ 64624 | € 78087 | ¥ 7,1 L.SA01-C $ 043.00 | £ 67896 | € 820,41 | ¥ 7515 71
i (;entl’ﬂ.tl_ﬂm L.SBO1-B S 62925 £ 45306 | € 54745| ¥ 501512 LSB01-C H 667.05 | £ 48028 [ € 580,33 | ¥ 5.316.39
<3 arcmin 1.SB02-B $ 65705 £ 47305 | € 571,72| ¥ 5,237.49 LSB02-C $ 09495 £ 50036 | € 604,61 | ¥ 553875
# Clear Aperture: [SBO3-B | § 1,171.60 | L 843.55 | € 1.01929| ¥ 9,337.65 LSBO3-C | § 1,247.30 | £ 898.06 | € 108515 | ¥ 9.940.98
290% of Lens [SB04B | § 1.452.20 | £ 104558 | € 1.26341| ¥ 11,574.05 | |LSBU4-C | § 1,546.70 | £ 1,113.62 | € 134563 | ¥ 12,327.20
Diameter LSC01-B $ 65010 | £ 46807 | € 56559| ¥ 5,181.30 LSC01-C § 67700 | £ 48751 |€ 580,08 | ¥ 5,396.49

J

uv Fused Slllca Lens Set, Uncoated UV Fused Silica Lens Set AR Coated 290 - 370 nm

?‘E‘S}:

€ 116663 | ¥ 10,687.37




NOTES/SPECIF!CATIONS

DESIGN WAVELENGTH: 587.6nm
FOCAL LENGTH: f=34.9mm + 1%

BACK FOCAL LENGTH(REF): bf=30.1mm
CLEAR APERTURE: >90%

SURFACE QUALITY: 40-20 SCRATCH-DIG
CENTRATION: <3arcmin

DIAMETER TOLERANCE: +0.0/-0.1Tmm
THICKNESS TOLERANCE: #0.1mm
COATING: BBAR Ravg<0.5% FROM 350nm-700nm,
0° AOI, ON QOUTER OPTICAL SURFACES

[i }

VONO A LN =

ALL DIMENSIONS ARE IN THE FORM

THIS DRAWING IS FOR INFORMAFION ONLY
NOT INTENDED FOR MANUFACTURING

5 4

SECTION A-A

NAME DATE
DRAWN WD 11/19/2009
ENG APPR. BW 11/24/2009
MFG APPR. oD 12/09/2009

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
THORLABS, INC. ANY REPRODUCTION
IN PART OR AS A WHOLE WITHOUT
THE WRITTEN PERMISSION OF
THORLABS, INC. IS PROHIBITED.

1:1 ISOMETRIC VIEW FOR
REFERENCE ONLY

THORLABS INC. tawions
TITLE: D=25.4 F=35.0 N-BK7 A COAT
PLANO CONVEX LENS

MATERIAL:
N-BK7 SKE RBEV.
SCALE: 2:1 SHEET 1 OF 1
DWG. NO. PART NO.
4430-E01 LAT027-A

1



NOTES/SPEC!FICATIONS

DESIGN WAVELENGTH: 587.6nm
FOCAL LENGTH: f=25.3mm + 1%

BACK FOCAL LENGTH(REF): bf=17.6mm
CLEAR APERTURE: >90%

SURFACE QUALITY: 40-20 SCRATCH-DIG
CENTRATION: <3arcmin

DIAMETER TOLERANCE: +0.0/-0.Tmm
THICKNESS TOLERANCE: £0.1Tmm

$000TN O ik GO

0° AOQI, ON QUTER OPTICAL SURFACES

ALL DIMENSIONS ARE IN THE FORM r ] ’

THIS DRAWING IS FOR INFORMATION ONLY
NOT INTENDED FOR MANUFACTURING

5 4

COATING: BBAR Ravg<0.5% FROM 350nm-700nm,

SECTION A-A

NAME DATE
DRAWN wD 11/19/2009
ENG APFR. BW 11/24/2009
MFG APPR. DD 12/09/2009

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
THORLABS, INC. ANY REPRODUCTION
IN PART OR AS A WHOLE WITHOUT
THE WRITTEN PERMISSION OF
THORLABS, INC. IS PROHIBITED.

1:1 ISOMETRIC VIEW FOR
REFERENCE ONLY

THORLABS INC. rawonn
TITLE: D=25.4 F=25.4 N-BK7 A COAT
PLANO CONVEX LENS

MATERIAL:
N-BK7 SI/Z\E REV.
SCALE: 2:1 SHEET1OF1
DWG. NO. PART NO.
4428-E01 LA1951-A

1



. R w, 1:1 ISOMETRIC VIEW FOR
\ (REF! REFERENCE ONLY
i
224.5
A\ loas]
90
SECTION A-A
NOTES/SPECIFICATIONS:
1. DESIGN WAVELENGTH: 587.6nm
2. FOCAL LENGTH: f=25.3mm + 1%
3. BACK FOCAL LENG;IS !;EF): bf=22.2mm
4. CLEAR APERTURE: >90% PO BOX 366
5. SURFACE QUALITY: 40-20 SCRATCH-DIG TH O R LABS IN C « NEWTON NJ
6. CENTRATION: <3arcmin NAME DATE
7 DIAMETER TOLERANCE: +0.0/-0.1mm DRAWN  wD  11/19/2009 TITLE: D=25.4 F=25.4 N-BK7 A COAT
8. THICKNESS TOLERANCE: +0.1mm ENG APPR.  BW  11/24/2009 Bl CONVEX LENS
9. COATING: BBAR Ravg<0.5% FROM 350nm-700nm, MFG APPR. DD 12/09/2009 |\ cpia) i 1P
0° AOI, ON OUTER OPTICAL SURFACES PROPRIETARY AND CONFIDENTIAL " N-BK7 A B

(in] THE INFORMATION CONTAINED IN THIS o okt
ALL DIMENSIONS ARE IN THE FORM DU QI e o - SSALE‘ 21 i SHEET1 OF 1
THIS DRAWING IS FOR INFORMATION ONLY MEARLORATA WHOLE WITHOUT L : :
NOT INTENDED FOR MANUFACTURING THORLARE e 1§ Pastaeates, 4634-E01 LB1761-A

5 4 3 2 1
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NOTES/SPECIFICAT[ONS

DESIGN WAVELENGTH: 587.6nm
FOCAL LENGTH: f=34.9mm £ 1%

BACK FOCAL LENGTH(REF): bf=32.6mm
CLEAR APERTURE: >90%

SURFACE QUALITY: 40-20 SCRATCH-DIG
CENTRATION: <3arcmin

DIAMETER TOLERANCE: +0.0/-0.Tmm
THICKNESS TOLERANCE: #0.1mm

mekecle e SR s by

0° AOI, ON OUTER OPTICAL SURFACES

ALL DIMENSIONS ARE IN THE FORM n ] .

THIS DRAWING IS FOR INFORMATlON ONLY
NOT INTENDED FOR MANUFACTURING

5

COATING: BBAR Ravg<0.5% FROM 350nm-700nm,

SECTION A-A

NAME DATE
DRAWN WD 11/19/2009
ENG APFR. BW 11/24/2009
MFGAPPR. DD 12/09/2009

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
THORLABS, INC. ANY REPRODUCTION
IN PART OR AS A WHOLE WITHOUT
THE WRITTEN PERMISSION OF
THORLABS, INC. IS PROHIBITED.

1:1 ISOMETRIC VIEW FOR
REFERENCE ONLY

THORLABS INC. {awone
TITLE: D=25.4 F=35.0 N-BK7 A COAT
BI CONVEX LENS

MATERIAL:
N-BK7 S!Z_\E REV.
SCALE: 2:1 SHEET 1 OF 1
DWG. NO. PART NO.
4636-E01 LB1811-A



NOTES/SP ECIFICATIONS:

200N b G =

ALL DIMENSIONS ARE IN THE FORM

DESIGN WAVELENGTH: 587.6nm

FOCAL LENGTH: f=-30.0mm + 1%

BACK FOCAL LENGTH(REF): bf=-31.7mm

CLEAR APERTURE: >90%

SURFACE QUALITY: 40-20 SCRATCH-DIG
CENTRATION: <3arcmin

DIAMETER TOLERANCE: +0.0/-0.1mm

THICKNESS TOLERANCE: £0.1mm

COATING: BBAR Ravg<0.5% FROM 350nm-700nm,
0° AQI, ON OUTER OPTICAL SURFACES

i ]

THIS DRAWING IS FOR INFORMATION ONLY
NOT INTENDED FOR MANUFACTURING

5

}le 7 i
e 1:1 ISOMETRIC VIEW FOR
(RER) | REFERENCE ONLY
> Al o
R23.4

SECTION A-A

THORLABS INC. tewrion

DRAWN  BAG 12/14/2009 TITLE: D= 25.4 F=-30.0 N-SF11 A

(ENGAPPR.  5G  12/22/2009 COAT PLANO CONCAVE LENS

MFG APPR.  PM 12/23/2009

MATERIAL:

PROPRIETARY AND CONFIDENTIAL N-SF11 SE\E Ré\/.
THE INFORMATION CONTAINED IN THIS 4

DRAWING IS THE SOLE PROPERTY OF SCALE: 221 SHEET 1 OF 1
THORLABS, INC. ANY REPRODUCTION

IN PART OR AS A WHOLE WITHOUT DWG. NO. PART NO.
THE WRITTEN PERMISSION OF 5442-E01 LC2679-A

THORLABS, INC. IS PROHIBITED.
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User Manual

'
Thank you for biuying our WiFi DY, Before star wsing this product, phease read this inanaal earefidly 1o maximize ity

perfuamance s eniénd ihe life of the product

Appearasceand Buttons

e

1 Camera mode

=

Videa recondumg o be

3 vehicleanounied mode

4 TF card icon (display when fosded)

3. Resalution icon:

Vo catera ivode, H1 stands for 8§ Mega Pocels (1204334480, 304 in video recording and vehivle: mousied mode, it
standta fhe FHD) (192081050, 30(pa);

In camera mode, L0 stands for 5 Megn Piacls (2592x19:44), and in vid ding and vehicle d it

stanas for 2200 () 2804720, 606ps ),

s ¥ icon: current haliery.
7- Counter, displuys up 1o 999y,

8. Wimer, diaphays minites and seconds,
G WikFi jeon idisplay when cnabled)

i Shuttes bittiun B WiFiswitch
2 Power buthon Y. WP status [ndicatod(orangeand
L0 diplay Working IndteatorLigh(hive)
4 Miera USB port 10. Lens
5 Mini HDMI porfcharging (Red) . Indicater Tal.l)“ for
& Micta SDeardalot 2 e
7 Reset butten " "
LCD Dispiay tilustrs tiow
Ture on the Wi-Fi DY, the LCD will displuy the fallowing status snd setings:
° ° 8 © %0
i iy w, pan
<0000 - @ SIEG0 e O L -l
=6 o Ly WLORFE SATITOLIS
1
et M
Note: the above ivons may vary according to the stalng of the Y.
h he P deswitch 1o awitch (he fullowing mades in turns

Aferiaia on the DV, ¥

B I e
Woopog =

P

w03 et =t R
E “uﬂﬂg'i:l“:_ Hon:og 11;-_‘2‘:“ {

I video recording and vehicle-mounted mode , presy the Shutter button 1o s1art recording, Working Indicator Light

Mlash. wnd press it again 1o stop;Tn camern mode, press the Shuthr bution 0 take photos.

Uselyaur WEFIDY

Wien you ube the DV far the first time,please:
1.Insert & miero §D or micro SDHC card, as shown 1n the following pletare.

High speed eard atleast Class 4 I recommended; Turm aff the DV before inserting vr remoying the curd,
2.Charging the batiery. The DV uses budlt-in rechargeable lithinm banery. When the DY i off, connedt it 1o the PC

vin S cable o charge the batiery. Durlag charging. ndicutor Light for chargiag wili light on,and (he Tndicater
uff when charglng completes.

Turn ow/all

| Turn.on: press snd hold 5 the bution for about 3 sevonds, LCD displays "ON™, 4




Note: The DV will turn off automutically if 1t is idle for $ minutes.
Startio Use

Default settlig: Aftce tuts on the DV, the delanlt setring s as below:

[ HI st fon EHD (19203 1080,30 fp5) siden
Lo stands for 7209 (12802720.60 fjm) videa
1 stands fur 1M (1264 & 21445 rysolutian

Lostands for SN (2492 x 1944] tesalutivg
ehicieimnted | Histands for FTID (19201 080,36 T video
il Tastands fo 1308 (178051 30,6009} vidke |

L vhden revording
e

L vides recarding
Yo roctrl i vidoo, phéase chick whither Ui 17V is unwder Vide wiade

the wonF i played oo heacreers

Sarl % bution, ibe won [Ty din LETH il Rush g
ndicator will flash oo, meaing U reconding b in procss.
Stap rreording: Press and release the == bution, the icon Fand {: Misplayadier O w1l wiop flashiog, Avthe seregtime the

g g

e indicator will suxp moning the

~

the bl indicatr will stop flasbing enher, meaning the reconhing is siogped.

Press thie shutter bflon once wnder the preview stale o bogin ecormlig, save s Segmeut fur recording every 3
mimubes, then start tn recwrd the Beat segment of vides, Whei the sterage card i full, the carlies! segnient of vides
will beshelted 1o release the correspondiing space for Cuntingaus recerding.

4. Enable/disable WI-FY

b WieFi is dissbled by defassit. Prss the Wi-FT Tatson i coabie Al the mrmss iodicaor will ks ataws Swvoedsand the

WicFr s seill displiy on OB serecn.

e, the: LT wil disphay 9 bebow-aklex tann o ihe will

Wher WieF: (s cuablo the %
Wi Fysewmmitt displey el<l .

WL i dukabled by detsght

&
E
E
Nute:Wefare eannecting ov remoybng the DAL eable, plewte stop vi g, playbuck sud di Wi-Fi
flrst,

5.2 When HODTY s connected, it enters Playback mode. the LOT) dutplayy as below

Visken recrbing

2 Sty The DV iaia vaden reconting mode

HI wades sesodunan | FHD: D080 dnfps

MO0 Recording tiase

n T yarsd s
W e e

Sraniy for durinuier g 6 s

Duptey whesn s T8 cand s snscrned

s e ey

Datery is Futi

B witiem

Displav whenaerivated

The DV provides different shouting mudes, Cumversion is avuilsbic vie the mode switeh sftgr star

Wi the TF card by Tl or the battery runs sut, the reeording will iap sutomaticaily, aud lhe recorded video wil

b suved Ielore e DV (uimi off.
Camera mie

Ttk n ok, Pheiise chock whether tie DV i under Camern ade

the sonnt] s playad on the siteen

Press b e b 1 flash, meaning 3 phe ko 11y ek than 9099
copies, ther LU 13 screen disphiy only %999

2., ovehicle-mennied recording mode

Tonnecond Ao, please check whethor the DV is umder Veble-mousied mode.

fhe wom-e- s played on the sereen

Btart rrcoeding: Prosh s rohcmse e oo bration, the scom e » wied | Mlisplayed in LCO will Sash, Atihe vame tims the blas
oaticator wilt Haski 00, 36 aning 196 ToCOrMing i i [Ess

Stap recardingi Prow s relaant ihe - =bution, the 1c0na » 24§ Kasalaye in LED will o aching. A1 the same vime

42100 Camera miode whe LCDwill display as below aller

=
— I
e el |
e 11

Whre Wi-Fiinonabled, ihe
Wb 1o mill Bplay on 10D

. & 4]
i 'sﬂag" g

s ahiew by el

Wik

Inorders » Wi-FI disabled if d alter !

5. Cenuecting ro HIDTV

40 Connect the DY HDTY vis UDMI cuble {opticaal)

1€ you necd to tramales the image and audiofo 3r HOTV for playlback, insent the Com end of'the DM cable e the TV, sl

1ive ather end (output) o ihe B Input aftke 11TV, as shywnin he following figure.

T Playhack maode, press: Darcrpiies, the Power butlon £} fo

AAMOEL: i
Theve arc i fies aad you v i i (¥ oar or video When a videw

The flie s 1video.

switch fo the nest photo.

file Is scleciad, press the Shutter butlon += 10 play
ity and press thie Shuttee Btton againto step playing.

Press (e

I Playbaek mode, pressamd hald the Shiter bution ==, vt of deleting the file or ingwill app
Wi-Fi butkh 1o sw ek betwyen deleting or formuiting then Press the Power butiwon (3} 1o select Yev oi Nu, and press the

Shutter button «= to confirmand exit.




3

anecting ta PO

6.1 T on the DV and connect it 1o thi USH pot of the PO via the attached USB cable Thi DY will enter L livk mode

and e LCD will display us belaw after connection®

PCC

Naw yau ean view the photas or videos laken by DV on PC.

6.2 In U-disk mode (PCO mode), press the Shurter buttsn== 10 switch te web cam made [PCC mode), and the LOD will
display as belaw:

LAndroid APP
2 1 nstall iSmmt DY APP{pravided by dealer o vis imtermet) on ssnartphone of tablet. When mstallation vompletes, tie

1epwitidisplay @

2.7 tasert the TF vared anid e o the DY, then press Ui Wi Fi bistton 10 enablg i Now you cansce the W

Len

2.3 Enable Wiol's o smariphonc or fablet and seargh Lot wirgless AP signal riwap, default, then cvmnect W DY, watil the
system displuys “Connected yervesvlullys
Noter The first time cunneetlug ta DY, ot meed to cuter pussword *1334547890°,

o 1 seest b the

24 Cick thescondl inhe App st of at tablet to open it Nowy

33 bsat b W Fhon (O Pl 12 Lkt wiid Seasgh i A urelons AP signd i sp )

T oty i IOV il

Sy plaY € onnecdscesiily”

VACHGE e son st App bt f A 088 phon or b1 19 pan ik, Niw you <an e cocw thatmage sont by the

e Bl 3 3 v eperating. Th operaiion b e o ermamal 18 Shew boin

e Boilowing figire

11 Batcry o

3 Videa pesidutin

T White baleher

4 Setup (eater sefup menu
£ Laten o bark muinde

F Mhaier b

3. Phato ke

# Videw iinde

PCC

Kow you can sturt the web cam thruugh application. To 1etin o Udisk mode (PCO mode), press the == bucton agsin

Nele:Driver ivn

requived for web cam mode (PCC

de) an Windows XP(SFY) versium or above.

1. How toinstall s APP
11 Searh for "iSman DY i Guoxle Play (6t Android O8] w (ind the APF and isstall it acearding 10 the instruction

1. Search for “iSaant DV in ARF Store (or 105 1 find the AP and invisll it according 1o the instiuctias

1DV sty e o 1adlet and sttt o operiting. The operbtion tieface it termsal i shawn n the foliuwing fiuee.

Vides resotution
White bylance

Sl (IHEe Setup W)
Hayback wide

5 e bl ban

Fhastnr maode

Videu monke

Wiesk i gnal iven

& DV barn L]

]
1
1
Il
s
v
1
¥

LIS AP

1.1 Insta Tl aSowsrt IOV AP (prosvided by shealen o viinternehy uia 108 phamé o2 tabdet. When installation comphetes, the
LA will display sim
W7 Hisertthe TT cand wa ek o the DY, then presy the Wi Fibison 1o enanle 1. Now yviian seé the Witk ieos o the

e

Notyt
LATE

o st e bnserted i yaw need fo take s phiste, record s video, or dewnload fles on the terminal;






