NNIWRUINARatNaN NS aAandlaald FOS afiamilassuiu CCD

wBLany qna LN
d9

Ingntinustidudauntlsnen sAn e R NnANgna S eynAn AR s
a a = '8 = a a = g =
anandrHeassvnalulatl  AedTIHeRsfnAlulat
ANLAAINTINANART  ¥NadNIRiNUINeNAE
tnnsfinun 2547
ISBN 974-17-6261-5

A1AN312997 AN IUNIN AT



DEVELOPMENT OF AN X-RAY CAMERA USING TAPERED FOS COUPLED WITH CCD

Mr. Akekarat Rittiniam

A Thesis-Submitted.in Partial Fulfilment.of the Requirements
for the Degree of Master of Science in Nuclear Technology
Department of Nuclear Technology
Faculty of Engineering
Chulalongkorn University
Academic Year 2004
ISBN 974-17-6261-5



PRI NN TINUS ANIWRUINAaNTNaNINTAlandlasld FOS anamilasiuiu

CCD
1mel weaniy qm’%m‘iﬂu
a a a '8 =
A7 fAomassmalulat
o‘d‘ 6 1
aNa138LFNE AAgee b NaIaTIN
aNA7ENLEnE9u FIAIANARNTIANTEIULTAT 91911219

ADUEAARNIINANARS AaasNIniNYNGINanAt audR IiLanetinusaiuil

udouniiarasn1sANEN RN NUANARS LS N UTTUTE

.................................................. ADLLAADLEAAINITINARAS

(AN@M31R138] A3.5LIN ANTEULAS)

ATUZNITNNTADLINNUNIE

................................................... 1Use8IUNIINNNT
(399ANZMIINTETANE A AFRTIMET)
................................................... a1aN9EUTNEN
(a1an9elLm 1 NaIBIIN)
................................................... A1aN9eNTNNTn
(FRNANARINANTEULIAT AUNIIUND)
................................................... N33:4N13

—~
©32p
)
[ncd
o
2
)
=3
ab
2
o)
i)
ap

24
S
=
Cq
Jgi
=
[nd
™
QR
S~—



\anig qm“mﬁﬂu - NIWAUNNARIDNaNINSIAlandlaald FOS afismmilasdauniu CCD
(DEVELOPMENT OF AN X-RAY CAMERA USING TAPERED FOS COUPLED WITH
CCD) 2. Nifsn® : a. 0l 1998994, 8. NUFTNWIIN © 9A.103AF SUNT9 : 124 Ut

ISBN 974-17-6261-5.

nstnannidiendiaeldidulagnldaunietnsaiiasneduiunmasausiaating
gaanssulneliinans  luwsnddsilaimunaesnianmisdendialsznauson  Iwwas

aplAnmilesngnindeusiadsBesivdendaiin - 6d,0,5:Tb  vsafiEund1  “Fiber Optic

{ (=1

Scintillator (FOS)”  wWiaNTdpauaaiviNagaIN1akanIN It SR wnd luluuFea nduazlu
wwulndiAesiuFaalniuusenanfiames sanfuaimimuaueen i ldaunsoldouluwy
= dd‘d 1 = dl v IS4 c -5~ o

Goa ndlunsiindandauaadiame  waziliaanuduwasiiassanuaffiarnnsaninauly
Tnupduiinsduld aanisuanarannazldinanesdntosauegiuauduuas uananiiu
o a6 v ¥ o o 1 o a ¢ 1 o ¥
Seanpn Al ldansnsaninisliulgsamnanaesninans Sdend wu nsdiuanndiuuas
AYNANTRA NIATIANITBLLBININ NIINTEIANNDAINIL NIINTDIANNDGIEY UaTNIT AR

LK LFIN

I
o a

nan1anageLLandliiiudulediagnna Wigumu)ianasde 16°C s SNR 289

=X A4 N o o < 5 = Y o o el o X
NIWATULTENNU 25% WHAMELALNIININIUA 40°C  TUNdANAaInNaN WAL NTNREN LT

q

gl udniuidenduuululasidaenistianinsaesnaniaundngsdsngua

o L
Wununalaasingtig
a a =l '8 = A dl aa
NNATN Haraasinalulat AVNDTANRB ..o
a a a '8 = A dl rdl
AT famagsinalulag ANUNDTARNRNTENUTNEN

Unsfnwn 2547 ANENATARIRNTETNUTNSNIAIN .o



## 4470673321 : MAJOR NUCLEAR TECHNOLOGY

KEY WORD: X-RAY IMAGE/CCD CAMERA/X-RAY SCINTILLATOR/THERMOELECTRIC COOLS
AKEKARAT RITTINIAM : DEVELOPMENT OF AN X-RAY CAMERA USING TAPERED
FOS COUPLED WITH CCD, THESIS ADVISOR : DECHO THONG-ARAM, THESIS CO-
ADVISOR : ASST. PROF. NARES CHANKOW, 124 pp. ISBN 974-17-6261-5.

Conventional film x-ray radiography has long been used for nondestructive testing of
industrial specimens. In this research, an x-ray camera consisting of a tapered fiber optic
coated with Gd,0,S:Tb scintillator, so called “fiber optic scintillator (FOS)”, and a cooled charge
coupled device (CCD) was developed for real-time and near real-time viewing of x-ray image
on a microcomputer monitor. The developed software allowed the user to view real-time image
when the light intensity was sufficient. On-contrary, when the light intensity was not sufficient the
software could perform time integration then displayed the image within a few seconds
depending on the light intensity. Furthermore, it allowed the user to perform image processing
functions such as intensity and contrast adjustment, edge detection, low pass and high pass

filtering, and pseudo coloring.

The test results showed that when the CCD was cooled down to a temperature of
16 degree celcius the signal to noise ratio (SNR) of an image was about 25 % better than at 40
degree celcius. Finally, the camera was used to view x-ray-images of some small specimens

taken by using a microfocus x-ray tube:. The results were found very satisfactory.
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Field of study  Nuclear Technology AQViIsor's signature ..o,
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Tt aA. 1895 FAandlagnauny Inatindngnmiansaiaeesduiia Wihelm
Conrad Roéntgen (1845-1923) [1][2] auflunismunuisaiafyainnimeaaaieaiu
. I Ao a a dl a 49{ o dl| 1 o il d! b4

naeAwAlnA Roentgen WUINNTRTAANTIAATUNAIANN AR BANNFAANT AT 1A
naaounang TaannlFnduuBuninani lulaenlus GasuastalnenfayFauaslunsoin s

o o al [ % i// > KX a | dl 1 < a dl
SusaRaaninlalewan Al Roentgen asAndntiaziilunantanAduLNmAN AN AT

4y
o

AN v = o 20 A N NN o - "

NlFannimeaedizesaeniaanalng aeisTefaTinidn “Sdend (X-ray)” a1nnng
=3 AI a 1 o 2 1 o al ' dll 1 [~1 a dl dld
AnwiatAnlunatnan n 1 bins udnfedtend iduaauud wan Wi 1 ianuilend
ANNENIARLFIS 10°nm = 10nm ANAAINNITLL AWML AINAI91UI9RLENATAU HANUIA
nrqnzangliitszquazian  wigmnIanazuansngAnssnduitAduLAzaNAINGE

ATUANNANNUF LI NAN I ULBI A e ndRUANENd AR LI AN ANN1TN 2.1

= o o al '8
LB E = WalUIa3NaLand

= ANANTPUBINAIA (6.626X10°" J.s, 4.135X10"° eV.s)

=
I

= 2
AIMNDUABDNARNLL

V
4
A= AxeNAAY

Cc = ANBILEY (3X10° m/s)



2.1.1 AnanTRrasRand

o al ¢ dll 1 I3 a dl A o all Cy (<3 = dl
Faendidupauusimannfaianilanieuiuuamnuyeueaiy  uilaug
49N WAZANANIARUAUNI LA AN UETNATLLAZ ARWINYUAAIAINIUN 2.1 WA

NUBRIFALBNTALHANNAUAUSATNANNITN 2.1

;.io?fé;l Wigvelenogth Increasin

10 1 1072 10t 108 108 118 19712 1714
— e —— T T
Wavelength | ! ' ¥ T ] i I T T Meters
Chl Radio T > Infrared || Utrawviolet CosEmic
Wiaves Waves Mg ERES radiation ﬁ radiation Horays T-rays rays
(5]
Frequency_ | 2 1 L 1 L [ == 1 L i F 1 | 15 econds
(vl 3x10%  3x10% %102 3x10% | 3xa0®  3x10'% 31020 31022
I —_——
" Red Orange Yellow Green Blue Violet |
* 700 nm e 400 nm

9117 2.1 wansditinafuanIna AN 1WA

o o

TnewinludnasFaniadanddiupauusainnisdnmizes nsnsziasaasaanils

1w A ol A G = ) o o a 1 dl dgj 1%
wuhfdwendilauanimiiuaiewaynialdduiu. SAendliasnsafaziasauulasoe
anniuardadoeaud deandsusesiviiandainisafiazutiuanndanueaniy

BN T AUNNINUAIT

(1) F&ndWAIUgININ (Ultrahard. X-ray) Tmﬁmmmqm?{u@ﬂluﬁw
0.1 A (124 kV) 893

(2) FRANTNAIUGI (Hard X-ray) ‘Emﬂﬁmmmmﬁumﬂumq 10 A T
0.1 A" (12:4 kV ~124KV) a9sn

(3) SR iandwaanusin (Soft X-ray) Imﬂﬁmmmqmﬁlumﬂuﬂm 10 A 9
1.0 A (1.24 kV —12.4KV) @981

(4) FadandwaanuAmn (Ultrasoft X-ray) Inefiaanueanauetlugas 10

A Aulil(1.24 kV) a9un



2.1.2 N9ARSeRL1and (Generation of X-Ray)

I o 1 1% 4 !

Narsndianaseundoualng () InAsuINAUART augld 2.2 drliaausing

1 v

©

o o o o

~ - . a @ A A >
NEINAN 1 IQ@W ?:MQ’N%@WTM@ (+) UsllQLLﬂIVlﬁ (-) ﬂL@ﬂmﬁ‘@u@zlﬂ@ﬂum@qﬂsﬂqLLﬂIVI@VLﬂ

v
o 1 1 &

f997a TuAAaNANIUAaY HAWINAY 1 Banmsaulngs (1.602x107°J) manzaziiudn i

o Le < [~3

ANANNANEEndeTnanTuatudauaTnAN AANF1ANsTdl 1000 Toas AldnATauRay
LARDUNAILNANIUARUYINAL 1000 BLaNATAUTIAR TIN1FATNNADASIALANTRANALNAN
X e 4 ) 4z Yy A4 A 4y
191 Teesedidnarauninaanniain ldvaanndona e liinaauiauinlansidaan lue
o = = ! = b - - o o
waNungoyide lilszudnenisauiazes lugaesisdenduazaninian  lassaisnesmans
o a 6 o dl a o al & [ ana 1 a [ :J/ al
SAnduanesagn 2.5 nafinssdlendaindunsisenseudnsaidnaseuiuiiinlansiul

¥ o A
AN 2 LWUU AR

energy = 0

electron
e P — — —— = E— — —

energy = lev

777

4 4 0 <l e
g‘dm 2.2 LAANNNTIAARUNURIRLANA TR
(1) fAandianzia (Characteristic X-ray)

F9Aend LNz IAR NN TULL L AE UTEUINBLANATAUNYNLTIAL
BANMIaUIRIDZADNT 1NN N1 Tum (Elastic Scattering With Atomic Electrons) An

annguredues (Bohr) MinanalslaseainaresanannLaINgiFesavesgiannsauly

!
= !

azpanariifludu o uazusazduasiAmasiuens Aululedidnasauignisdadaaninm

] o & dl dl ¥ o 6 1 dl % o = dl o v & :’/ [
FNANEIARAUNAIUNAIIUARLAINEY  SINAIRENINNeNazN TR IaNATaU T UNAS



nungeeanll Aaziaduidrafisaulussdundanuiu o 8idnaseuie lussAUNasIu

]
=

-dl 1 [~1 ‘dl Qi 1 dl a s dl I o dl A o dl
NGININAAZLARRUNAINIUNUN  usiiesaINBIANATaUNaE UL ALNGININHNAIUANIN
1 XK £ 1 o 1 a dl | o a e ai
ndnasAestanlaasnasnudiuinueanuasazet luglresiediend uasaningln 2.3
TAENAINIUTDITIRLANT N IF Az HAANILANNTILAUNTIU A UL 972 AUNATIN U
a o al rd‘ v gd a 1 o a &
aanmrauluazman S9ALNTALAAINNTLUIWANTHAIETENYT Y “FIRanT LNy

(Characteristic X-Ray)”

characteristic x-ray

incidart

elactron
high-enargy
sacondary electron

inalastically
scatterad

elactron h__

Augar alactron

9117 2.3 WaneN9ARNALBNT RN ZFD
(2) 598.andriaiiias (Continuous X-ray)

Fdendsiamiasinandunsiseszud Wadnasaungniseiuianasaeg
dl ¥ o . | A Y a a = (3 oA
azmaNi vl (Coulomb Interaction) NAI9AR ANNANTUNUILARLIATBIDEABNALAWIN
1 ?:/ d’ a dl = Y ' o o dl dl
Anlszailuuon  szestiuiedidanaseuiddilsyqiluaugnisesnaarinseinedinaani
¥ [ 1 il dl ndl ¥ ya a (3 a o an a a
pounasIuaadr uily naeundnlndtinipdaanaviindunsisanainianasanis’lu
azmadin AN N saaauaull mszeariundsavaatiiazinsgo@a et Tugl
o e A oA ey o X o = 1 . y
10959@end  Fanfsdwndnlsainnszuounisiidn “5v@endsieiles (Continuous X-ray)
198 “Bremsstrahlung X-ray” UAASANUN 2.4 waNuIe9i@iandnlfainnszuaunisi

1
=

AZHANANIUFUA AUETIINAN WA IFIgATaSBIANATAUNY NI



10

incidant
alectrons
]
bremsstrahlung
alastically
scatterad
alectron
inelastically
acatterad alectron

dl a e oa 6 1 dl
gﬂ‘V] 2.4 LAPNNITINATNALANTARLLAN

2.1.3 Tase@sauaannI inssaLand

waannliafadlendiiunasagrynanidilsznausdas daetusdadudauan uazdn
walnadadudoay aianpseuniinainnasliaonuiauunléuasnsoanszualvdnds
walnagnisesineausedndszudsdouaTnauazanTuaindaunsoandsuaatidnguiy
niaanTusvin TN gy dandsvaailnaulasuh iiufdenduazaonieu gillassaing

wpanaann Lt fdienduanslugli 2.5

CGlass Thin I"-. X-ray I."If Beryllium
envelope  glass beam |} L window
witidowe- i

A

Filament i
Cathode Electron  Tungsten Cooling

heam radiation fins
shield

77 2.5 lnssaFwaesvaanisdiand



11

2.1.4 gulnmsussdiand (The X-ray Spectrum)
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2.1.5 AURTN3ENTEUIN95IR@NGNLIRE (Interactions of X-rays with Matter)
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ANTNT 2.1 FnatiNaU89419 3959 R LA A IRA [2]

Name Type Density Maximum Time Light Output”
(gcm'3) emission Constant (ns)
wevelength
(nm)
Stilbene Organic Solid 1.16 384 3-8 0.20
NE 102A° Plastic (organic 1.03 425 25 0.28
solid)
NE 213° Organic liquid 0.87 425 37 0.34
Nal(TI) Inorganics Crystal 3.67 410 250 1.00
BGO Inorganics Crystal 713 480 300 0.10

? Relative to Nal(Tl)

°Nuclear Enterprises Ltd,Edinbergh,UK.
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Absolute efficiency (E.U.) 75 mg/em’

80
Gd;0.8:Tb !
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o | I I I i | 1
50 60 70 BO 80 100 10 120 130 140

x=ray tube voltage (kVp)
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450 500

Wavelength (nm)
—— Csl:Na —— ¥20,8:Tb —¥- Gdy0,5:Tb  —5- ZnSCdS:Ag
= 8i —%— Film —&— E/S20

= = Py 4 e a
g‘]ﬁ’l 2.15 LAAIANNENIAA UL LA IAanansFaeTidusazaiin uaz

HANENIARLTINELAUBITe3gUN IRl LLATU AR [6]
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lﬂl dl b % o o - o dl ° ¥
pNENIAAUNAT I TN zandmiugUnsningaaduuasiinanldew
(3) IUWATBIBYAIALOIANTFBITNALANG (Particle size of X-rays Scintillator)
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WAARLLY Fiber Optic ©4L378/N31 “Fiber optic scintillator (FOS)” m\umm‘l,ugﬂm 2.16 wagan

a =3 o/ dl a d? dl = o al o‘d‘ 2 o =
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b

N 2.17 st N e d A uANT AN NTWHaNINTaEN WAL ndiaald FOS

High Resolution Various sizes and shapes

20 Ip/mm From 1 to 450.square millimeters
[Csl(TI) Type] Square, rectangular and circular configurations

X-ray scintillator
Csl (T or Gda0,S (Th)

Protective film

High Light Output

Imaging device

80% UP (Compared to conventional
phosphor screen)

717 2.16 uanslmzaaingaes Fier Optic Scintillator [7]
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Light diffusion occurring in X-ray scintillators Spatial resolution
{with same amount of luminescent materials) X-ray tube voltage : 40 kVp (no filter)
100
[Phosphor screen]
Reray X-ray s
oy NI
Yeray scinfilalor ~ Phasphar screan 5
s P B N
FOP Film jv_/ ) L . N CalHR
= o 1 Iype
# (4] 40F \‘ ]
m. s b o
Light j +ay ngm,l'l nﬁmw wE “1 "‘h.
\ ,J v r { 20 CONVENTICHAL -
T E FHOSPHOR
FCP L ] "OF screen BT
[ Difisen] R EEE R
- \L__// D 2 4 8 8 10
Resolution (Ipmm)

7U¥1 2.17 wleannsuilszAngnmaas Fier Optic Scintillator

11 Phosphoar Screen 13l [7]

2.3 msiszgnanisldailnsalzisantitladmsunisananwsidiand

qinsnftnfadiila (Charge Couple Device) 138 TTA(CCD) lhgniemunauludl

)
1970 Tnel Boyel uaz Smith 5] nasldenneesdan

daviumstanmagiuiifilunig
Wasutreuresuadlililulszqluiudegnifiuazaselusafulssquunnea  (Metal
Oxide Semiconductor capacitor, MOS) Tmﬁimm%’ﬁwmﬁmﬁuﬂiz@gLLuummﬂ?zﬂ@‘u
Ensdautlsznes 3 dow Ae Tulavis (Metal layer) Fusanlas (Oxide layer) Faifluauin uaz
fugnsiasiarin (Semicondutor layer) memugﬂ‘ﬁ 218
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i Metal Electrode
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L
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Photon \ .

A a aw a 4 A Aoy
gﬂ‘V] 2.19 AN TN ARLANATAUR AT LUANANNLLAINANNTENUNTT A

Gate 1 Gate2
| | 1 2 1 2
—— o_
21 2 ]
| _g_ | _g_ T B
(a) (b) (c)
1 2 1 2 1 2
(d) (e) (f)

77 2.20 ndnnstnemlszqszndngaaamaes (4]
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| Vs
t
Gates N [ I | | V.
| =——— Pixel ———|<——— Pixel |
g Stored Charge
| &2 % ¢
Ty v e

917 2.21 uamenisanemilszqsendnggagnesuadma UL 4 e [4]

N

2.3.2 11in2943%A (Type of CCD)
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1
' =
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Photo
Diode — %

Transfer Sense Node
Gate and Amplifier
Serial Readout Register —-D

21171 2.22 @@aaTin Line [4]

4
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aa

2.3.3 ANITNULANINNUIBIT TR (CCD Performance)

(1) dsz@nsnmnismavauassalnmnauaadnas (Quantum Efficiency)

NIRRT AINAINTDATRAU TN A ULAI LA N ANNIZNULUTTS B9

AN11701 11T UAN N AN RUS ANANNIIN 2.7

Ndl t
QF = %= (2.7)
Photon
a8 QE = Quantum Efficiency
Ngeroor. = HBn10sWmananuasiaunsonaznsadu s
Nooton = HEHIUI04 I AR BIUATIANNIENLTTA

3|

N394 s T ugnenfuniniudednAny  AedtnaniuseslANaAINIIR9IAdL

nnivmeuesuasinnnesnuuWEEs W lunwdfis iiduduiunezariveinnaues

v
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] 1 1
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agi#l 40% D9 80% uAnfgaNINHamMsUAUNANAN Quantum Efficiency gl 2% 019 4%[3]

(2) N1IMBUAUBIAINENIARL ( Wavelength Response )
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B G R | Mear infrarad light region
| Near infrared light reg

—— EXsiaw HAD CCD (ICX 24841 )
—— Conventional COD (ICXI2A0LA)

N

a0 400 0 B0 700 E0D B0 1000 1100 1200
Wavalength (nm)

Relative sansitivity

77 2.24 uAPNTENABLANEIAINEIIAAUIBTTA 1T Exview HAD

(3) dsz@nanannisdienilsza (Charge Transfer Efficiency ,CTE)
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7171 2.25 nsuanINIIanaT8U sz NAIAINNITENEINLTTANIWIUATIF ) [4]

(4) atludea 5lagdu (Spatial Resolution)
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J, At
Npapx = D__;_/NT (2.10)
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i

pA/cm2 at 27C)[4]
Temperature Dark Current Percent Change DouBling
(C) (pA/cmz) for 1C Temperature
60 1136 6.9 10.8
40 276 7.7 9.5
20 55.8 8.6 8.4
0 9.02 10.2 7.2
-20 1.1 Jsle2 6.2
-40 9.58x10” 14.1 5.3
-60 5.33x10° 17.0 4.4
-80 1.66x10" 20.9 3.6
200 =
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k4
T
E 400
200
] ¥ # + + ? T T T 1
=1na -1 £ -4 =20 o 20 ] 1]
Temperatura{t)
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p-type Semiconductors pellets

n-type Semiconductars pellets
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nsldeumesludianainduiunimae fuiiinenn13angUUAN19919ULe9
grinndsing o i G136 imeslalen gunsniinAcnuiy s Seazsiasidiutlsznauman
o d” I L a a 1 ¥ o ¥ o o
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(Cold Finger) utihiacndiulifgilnsniuazunasanaianszuanss  lunisaan
wuulnumesuddneindmiunimmasfiuazfesiansnndesiaulssine o faeena
n1saanuuUdmMFuNIsAILANNIINILLasgLnsniBidnnsetindlivinaunguugi 25°C
(T,) Tnegruugiilnd (T,) Az919ui 50 °C wazdAn Heat load (Q) @aifinangilngnd

a a 3| %j/ d‘ = Qd‘ a -l% dls./ v i’/ =
alannsatindilu 15 Am6 WNTIERACUULNDBNATNTUNDEUUND NN ATUNATUTDUVINUNATH

ANNANAUSANNANNNTN 2.12
Q = 15 Watt (heat load from electronics component)
T, = 50°C (Maximum ambient air temperature)
T4 25°C (required temperature of electronic component)
R, = Thermal resistance of heat sink “C/W
T, =T, +(Vx1)+Q)R, (2.12)

T, =50°C +15°C = 65°C (2.13)

AT =T, -T, =40°C (2.14)
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1 2.15 msldeumesuaanasnnlszneuiaiaudouanalamngii 2.32

R, =T, -7,)/(V x 1)+ Q)= (15°C /32.4W) + 15W = 0.32°C /W (2.15)
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Contrast =1 — et#27+1)* (2.19)
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He-ray SOoUrce
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5um 300 L m
[T SEVETNy | Conventional type

Focal point

317 2.41 uandANNANTRTEIN WA SR NUMANR L HATIAT LA

M) wuvuiaslnia (@) sialal [7]

A3 2.3 WAANTANUUATAINAII LA LA NN LN1WEN NN 59 Land [10]

Maximum Screens Applications and Approximate Thickness Limits
voltage (kV)

50 None Thin sections of most metals; moderate thickness of graphite
and beryllium; small electronic components; wood, plastics,
etc

150 None or-lead fail 5-inch aluminum. or equivalent.1-inch steel or equivalent

Fluorescent 11/2-inch steel or equivalent.

300 Lead foil 3-inch steel or equivalent

Fluorescent 4-inch steel orequivalent
400 Lead foil 31/2—inch steel or equivalent.
Fluorescent 41/2—inch steel or equivalent.
1000 Lead foil 5-inch steel or equivalent.
Fluorescent 8-inch steel or equivalent.
2000 Lead foil 8-inch steel or equivalent.
8 to 25 MeV Lead foil 16-inch steel or equivalent.
Fluorescent 20-inch steel or equivalent
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Function FT_STATUS FT_Open (int iDevice, FT_HANDLE

*ftHandle )

Parameter Idevice Must be O if only one device is attached. For

multiple devices 1, 2 etc.

FiHandle Pointer to a variable of type FT_HANDLE where
the handle will be stored. This handle must be used to

access the device.

Return Value | FT_OK if successful, otherwise the return value is an FT

error code.

(2) Wardunistannsladans

\Hangannasnseniy FT245AM aniiluiazsiestianishasateasldieridu FT_Close

- o LV O0L
Fsavidansasalili
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Function FT_STATUS FT_Close ( FT_HANDLE ftHandle )

Parameter FtHandle Handle of the device to close

Return Value | FT_OK if successful, otherwise the return value is an FT

error code.
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Function FT_STATUS FT_Write ( FT_HANDLE ftHandle, LPVOID
IoBuffer, DWORD dwBytesToWrite, LPDWORD

lpdwBytesWritten )

Parameter FtHandle Handle of the device to close

LpBuffer Pointer to the buffer that contains the data to be

written to the device.

DwBytesToWrite Number of bytes to write to the device.

LpdwBytesWritten Pointer to a variable of type DWORD

which receives the number of bytes written to the device.

Return Value | FT_OKif successful, otherwise the return value is an FT

error code.
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Function FT_STATUS FT_Read ( FT_HANDLE ftHandle, LPVOID
IoBuffer, DWORD dwBytesToRead, LPDWORD

lodwBytesReturned)

Parameter FtHandle Handle of the device to close

LpBuffer Pointer to the buffer that receives the data from

the device.

DwBytesToRead Number of bytes to be read from the

device.

LpdwBytesReturned Pointer to a variable of type DWORD
which receives the number of bytes read from the

device.

Return Value | FT_OKlif successful, otherwise the returnvalue is an FT

error code.
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"I/

'// Windows API Constants / Types / Declarations

I/
Public Const WM_USER = &H400
Type POINTAPI

x As Long

y As Long
End Type
Declare Function SendMessage Lib "user32" Alias "SendMessageA" (ByVal hWnd As Long, ByVal
wMsg As Long, ByVal wParam As Integer, ByVal IParam As Long) As Long
Declare Function SendMessageS Lib "user32" Alias "SendMessageA" (ByVal hWnd As Long, ByVal
wMsg As Long, ByVal wParam As Integer, ByVal IParam As String) As Long

"I/

'// Window Messages WM_CAP... which can be sent to an AVICAP window

"I/

'// Defines start of the message range

Public Const WM_CAP_START = WM_USER

Public Const WM_CAP_GET_CAPSTREAMPTR = WM_CAP_START + 1

Public Const WM_CAP_SET_CALLBACK_ERROR = WM_CAP_START + 2

Public Const WM_CAP_SET_CALLBACK_STATUS = WM_CAP_START + 3

Public Const WM_CAP_SET_CALLBACK_YIELD = WM_CAP_START + 4

Public Const WM_CAP_SET_CALLBACK_FRAME = WM_CAP_START + 5

Public Const WM_CAP_SET_CALLBACK_VIDEOSTREAM = WM_CAP_START + 6
Public Const WM_CAP_SET_CALLBACK_WAVESTREAM = WM_CAP_START + 7
Public Const WM_CAP_GET_USER_DATA = WM_CAP_START + 8

Public Const WM_CAP_SET_USER_DATA = WM_CAP_START + 9



Public Const WM_CAP_DRIVER_CONNECT = WM_CAP_START + 10
Public Const WM_CAP_DRIVER_DISCONNECT = WM_CAP_START + 11
Public Const WM_CAP_DRIVER_GET_NAME = WM_CAP_START + 12
Public Const WM_CAP_DRIVER_GET_VERSION = WM_CAP_START + 13
Public Const WM_CAP_DRIVER_GET_CAPS = WM_CAP_START + 14

Public Const WM_CAP_FILE_SET_CAPTURE_FILE = WM_CAP_START + 20
Public Const WM_CAP_FILE_GET_CAPTURE_FILE = WM_CAP_START + 21
Public Const WM_CAP_FILE_ALLOCATE = WM_CAP_START + 22

Public Const WM_CAP_FILE_SAVEAS = WM_CAP_START + 23

Public Const WM_CAP_FILE_SET_INFOCHUNK = WM_CAP_START + 24
Public Const WM_CAP_FILE_SAVEDIB = WM_CAP_START + 25

Public Const WM_CAP_EDIT_COPY = WM_CAP_START + 30

Public Const WM_CAP_SET_AUDIOFORMAT = WM_CAP_START + 35
Public Const WM_CAP_GET_AUDIOFORMAT = WM_CAP_START + 36

Public Const WM_CAP_DLG_VIDEOFORMAT = WM_CAP_START + 41
Public Const WM_CAP_DLG_VIDEOSOURCE = WM_CAP_START + 42
Public Const WM_CAP_DLG_VIDEODISPLAY = WM_CAP_START + 43
Public Const WM_CAP_GET_VIDEOFORMAT = WM_CAP_START + 44
Public Const WM_CAP_SET_VIDEOFORMAT = WM_CAP_START + 45
Public Const WM_CAP_DLG_VIDEOCOMPRESSION = WM_CAP_START + 46

Public Const WM_CAP_SET_PREVIEW = WM_CAP_START + 50
Public Const WM_CAP_SET_OVERLAY .= WM_CAP_START + 51
Public Const WM_CAP_SET_PREVIEWRATE = WM_CAP_START + 52
Public Const WM_CAP_SET_SCALE = WM_CAP_START + 53

Public Const WM_CAP_GET_STATUS = WM_CAP_START + 54
Public Const WM_CAP_SET_SCROLL = WM_CAP_START + 55

Public Const WM_CAP_GRAB_FRAME = WM_CAP_START + 60
Public Const WM_CAP_GRAB_FRAME_NOSTOP = WM_CAP_START + 61
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Public Const WM_CAP_SEQUENCE = WM_CAP_START + 62

Public Const WM_CAP_SEQUENCE_NOFILE = WM_CAP_START + 63
Public Const WM_CAP_SET_SEQUENCE_SETUP = WM_CAP_START + 64
Public Const WM_CAP_GET_SEQUENCE_SETUP = WM_CAP_START + 65
Public Const WM_CAP_SET_MCI_DEVICE = WM_CAP_START + 66

Public Const WM_CAP_GET_MCI_DEVICE = WM_CAP_START + 67

Public Const WM_CAP_STOP = WM_CAP_START + 68

Public Const WM_CAP_ABORT = WM_CAP_START + 69

Public Const WM_CAP_SINGLE_FRAME_OPEN = WM_CAP_START + 70
Public Const WM_CAP_SINGLE_FRAME_CLOSE = WM_CAP_START + 71
Public Const WM_CAP_SINGLE_FRAME = WM_CAP_START + 72

Public Const WM_CAP_PAL_OPEN = WM_CAP_START + 80

Public Const WM_CAP_PAL_SAVE = WM_CAP_START + 81

Public Const WM_CAP_PAL_PASTE = WM_CAP_START + 82

Public Const WM_CAP_PAL_AUTOCREATE = WM_CAP_START + 83
Public Const WM_CAP_PAL_MANUALCREATE = WM_CAP_START + 84

'// Following added post VFW 1.1

Public Const WM_CAP_SET_CALLBACK_CAPCONTROL =WM_CAP_START + 85

'// Defines end of the message range

Public Const WM_CAP_END = WM_CAP_SET_CALLBACK_CAPCONTROL

"Il

'// Structures

"I/

Type CAPDRIVERCAPS

wDevicelndex As Long ' // Driver index in system.ini
fHasOverlay As Long ' // Can device overlay?
fHasDIgVideoSource As Long ' // Has Video source dig?
fHasDIgVideoFormat As Long // Has Format dig?

fHasDIgVideoDisplay As Long ' // Has External out dig?
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fCapturelnitialized As Long ' // Driver ready to capture?

fDriverSuppliesPalettes As Long " // Can driver make palettes?

hVideoln As Long ' /I Driver In channel

hVideoOut As Long ' // Driver Out channel

hVideoExtin As Long ' // Driver Ext In channel

hVideoExtOut As Long ' // Driver Ext Out channel
End Type

Type CAPSTATUS

uilmageWidth As Long '// Width of the image
uilmageHeight As Long '/ Height of the image
fLiveWindow As Long '// Now Previewing video?
fOverlayWindow As Long '// Now Overlaying video?
fScale As Long '/[ Scale image to client?

ptScroll As POINTAPI '// Scroll position
fUsingDefaultPalette As Long '// Using default driver palette?
fAudioHardware As Long '// Audio hardware present?
fCapFileExists As Long '// Does capture file exist?
dwCurrentVideoFrame As Long '/ -# of video frames cap'td

dwCurrentVideoFramesDropped As Long '/ # of video frames dropped

dwCurrentWaveSamples As Long '/l # of wave samples cap'td
dwCurrentTimeElapsedMS As Long '// Elapsed capture duration
hPalCurrent As Long '// Current palette in use
fCapturingNow As Long '// Capture in progress?
dwReturn As Long '// Error value after any operation
wNumVideoAllocated As Long '// Actual number of video buffers
wNumAudioAllocated As Long '/l Actual number of audio buffers
End Type

Type CAPTUREPARMS
dwRequestMicroSecPerFrame As Long '// Requested capture rate
fMakeUserHitOKToCapture As Long '// Show "Hit OK to cap" dig?
wPercentDropForError As Long '// Give error msg if > (10%)
fYield As Long '/ Capture via background task?

dwlndexSize As Long '// Max index size in frames (32K)



wChunkGranularity As Long '// Junk chunk granularity (2K)
fUsingDOSMemory As Long '// Use DOS buffers?
wNumVideoRequested As Long '/| # video buffers, If 0, autocalc
fCaptureAudio As Long '// Capture audio?
wNumAudioRequested As Long '/l # audio buffers, If 0, autocalc
vKeyAbort As Long '// Virtual key causing abort
fAbortLeftMouse As Long '// Abort on left mouse?
fAbortRightMouse As Long '// Abort on right mouse?
fLimitEnabled As Long '/l Use wTimeLimit?

wTimeLimit As Long '/l Seconds to capture

fMCIControl As Long '// Use MCI video source?
fStepMClDevice As Long '// Step MCI device?
dwMClStartTime As Long '/ Time to start in MS
dwMClIStopTime As Long '// Time to stop in MS
fStepCaptureAt2x As Long '// Perform spatial averaging 2x

wStepCaptureAverageFrames As Long '/l Temporal average n Frames

dwAudioBufferSize As Long '// Size of audio bufs (0 = default)
fDisableWriteCache As Long '/ Attempt to disable write cache
End Type

Type CAPINFOCHUNK

fcclnfolD As Long '// Chunk ID, "ICOP" for copyright
IpData As Long '// pointer to data
cbData As Long '// size of IpData

End Type

Type VIDEOHDR
IpData As Long '// 'address of video buffer
dwBufferLength As Long'// size, in bytes, of the Data buffer
dwBytesUsed As Long '// see below
dwTimeCaptured As Long '// see below
dwUser As Long '// user-specific data
dwFlags As Long '/ see below
dwReserved(3) As Long '// reserved; do not use}

End Type
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'// The two functions exported by AVICap
Declare Function capCreateCaptureWindowA Lib "avicap32.dll" ( _
ByVal IpszWindowName As String, _
ByVal dwStyle As Long, _
ByVal x As Long, ByVal y As Long, ByVal nWidth As Long, ByVal nHeight As Integer, _
ByVal hWndParent As Long, ByVal nID As Long) As Long
Declare Function capGetDriverDescriptionA Lib "avicap32.dll" ( _
ByVal wDriver As Integer, _
ByVal IpszName As String, _
ByVal cbName As Long, _
ByVal IpszVer As String, _
ByVal cbVer As Long) As Boolean

"I/

'// String 1Ds from status and error callbacks

"I/

Public Const IDS_CAP_BEGIN = 300 '/* "Capture Start" */
Public Const IDS_CAP_END = 301 '/* "Capture End" */

Public Const IDS_CAP_INFO =401 V< "%s" */

Public Const IDS_CAP_OUTOFMEM = 402 '/* "Out of memory" */

Public Const IDS_CAP_FILEEXISTS = 403 '* "File '%s" exists -- overwrite it?" */
Public Const IDS_CAP_ERRORPALOPEN = 404 '/* "Error opening palette '%s™ */
Public Const IDS_CAP_ERRORPALSAVE = 405 '[* "Error saving palette '%s" */

Public Const IDS_CAP_ERRORDIBSAVE = 406 '/* "Error saving frame '%s" */

Public Const IDS_CAP_DEFAVIEXT = 407 [ tavit
Public Const IDS_CAP_DEFPALEXT = 408 ‘< "pal"*/
Public Const IDS_CAP_CANTOPEN = 409 '/* "Cannot open '%s" */

Public Const IDS_CAP_SEQ_MSGSTART =410 '/* "Select OK to start capture\nof video
sequence\nto %s." */

Public Const IDS_CAP_SEQ_MSGSTOP = 411 '/* "Hit ESCAPE or click to end capture" */

Public Const IDS_CAP_VIDEDITERR =412 '/* "An error occurred while trying to run VidEdit." */
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Public Const IDS_CAP_READONLYFILE =413 'I* "The file '%s' is a read-only file." */

Public Const IDS_CAP_WRITEERROR =414 '/* "Unable to write to file '%s'.\nDisk may be full." */
Public Const IDS_CAP_NODISKSPACE =415 '/* "There is no space to create a capture file on
the specified device." */

Public Const IDS_CAP_SETFILESIZE = 416 '/* "Set File Size" */

Public Const IDS_CAP_SAVEASPERCENT =417  '/*"SaveAs: %2ld%% Hit Escape to abort." */

Public Const IDS_CAP_DRIVER_ERROR =418 '/* Driver specific error message */

Public Const IDS_CAP_WAVE_OPEN_ERROR =419 '/*"Error: Cannot open the wave input
device.\nCheck sample size, frequency, and channels." */

Public Const IDS_CAP_WAVE_ALLOC_ERROR =420 '/ "Error: Out of memory for wave buffers." */
Public Const IDS_CAP_WAVE_PREPARE_ERROR = 421 '/* "Error: Cannot prepare wave buffers." */
Public Const IDS_CAP_WAVE_ADD_ERROR =422  '/* "Error: Cannot add wave buffers." */

Public Const IDS_CAP_WAVE_SIZE_ERROR =423 '/* "Error: Bad wave size." */

Public Const IDS_CAP_VIDEO_OPEN_ERROR =424 '/* "Error: Cannot open the video input device."
*/

Public Const IDS_CAP_VIDEO_ALLOC_ERROR = 425 '/* "Error: Out of memory for video buffers." */
Public Const IDS_CAP_VIDEO_PREPARE_ERROR = 426 '/* "Error: Cannot prepare video buffers." */
Public Const IDS_CAP_VIDEO_ADD_ERROR =427 '/* "Error: Cannot add video buffers." */

Public Const IDS_CAP_VIDEO_SIZE_ERROR =428 '/* "Error: Bad video size." */

Public Const IDS_CAP_FILE_OPEN_ERROR =429 '/* "Error: Cannot open capture file." */

Public Const IDS_CAP_FILE_WRITE_ERROR =430 '/* "Error: Cannot write to capture file. Disk may
be full." */

Public Const IDS_CAP_RECORDING_ERROR =431 '/* "Error: Cannot write to capture file. Data
rate too high or diskfull."*/

Public Const IDS_CAP_RECORDING_ERROR2 =432 '/* "Error while recording" */

Public Const IDS_CAP_AVI_INIT_ERROR =433 '/*"Error: Unable to initialize for capture." */
Public Const IDS_CAP_NO_FRAME_CAP_ERROR = 434 '/* "Warning: No frames captured.\nConfirm
that vertical sync interrupts\nare configured and enabled." */

Public Const IDS_CAP_NO_PALETTE_WARN =435 '/*"Warning: Using default palette." */

Public Const IDS_CAP_MCI_CONTROL_ERROR =436 '/* "Error: Unable to access MCI device." */
Public Const IDS_CAP_MCI_CANT_STEP_ERROR = 437 '/* "Error: Unable to step MCI device." */
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Public Const IDS_CAP_NO_AUDIO_CAP_ERROR = 438 '/* "Error: No audio data captured.\nCheck

audio card settings." */

Public Const IDS_CAP_AVI_DRAWDIB_ERROR =439 '/* "Error: Unable to draw this data format." */
Public Const IDS_CAP_COMPRESSOR_ERROR =440 '/* "Error: Unable to initialize compressor." */
Public Const IDS_CAP_AUDIO_DROP_ERROR =441 '/* "Error: Audio data was lost during capture,

reduce capture rate." */

'/* status string IDs */

Public Const IDS_CAP_STAT_LIVE_MODE =500 '/* "Live window" */

Public Const IDS_CAP_STAT_OVERLAY_MODE =501 '/* "Overlay window" */

Public Const IDS_CAP_STAT_CAP_INIT = 502 '/* "Setting up for capture - Please wait" */

Public Const IDS_CAP_STAT_CAP_FINI = 503 '/* "Finished capture, now writing frame %Id" */

Public Const IDS_CAP_STAT_PALETTE_BUILD = 504 '/* "Building palette map" */

Public Const IDS_CAP_STAT_OPTPAL_BUILD =505 '/* "Computing optimal palette" */

Public Const IDS_CAP_STAT_|_FRAMES = 506 '1*"%d frames" */

Public Const IDS_CAP_STAT_L_FRAMES = 507 '/*"%|d frames" */

Public Const IDS_CAP_STAT_CAP_L_FRAMES =508 '/* "Captured %ld frames" */

Public Const IDS_CAP_STAT_CAP_AUDIO =509 '/* "Capturing audio" */

Public Const IDS_CAP_STAT_VIDEOCURRENT = 510 '/* "Captured %Ild frames (%ld dropped)

%d.%03d sec." */

Public Const IDS_CAP_STAT_VIDEOAUDIO = 511  '/* "Captured %d.%03d sec. %ld frames (%ld

dropped) (%d.%03d fps). %ld audio bytes (%d,%03d sps)" */

Public Const IDS_CAP_STAT_VIDEOONLY = 512 '/* "Captured %d.%03d sec. %ld frames (%ld

dropped) (%d.%03d fps)" */

Function capSetCallbackOnError(ByVal lwnd As Long, ByVal IpProc As Long) As Boolean
capSetCallbackOnError = SendMessage(lwnd, WM_CAP_SET_CALLBACK_ERROR, 0, IpProc)

End Function

Function capSetCallbackOnStatus(ByVal lwnd As'Long, ByVal IpProc As LLong) As‘Boolean
capSetCallbackOnStatus = SendMessage(lwnd, WM_CAP_SET_CALLBACK_STATUS, 0, IpProc)

End Function

Function capSetCallbackOnYield(ByVal lwnd As Long, ByVal IpProc As Long) As Boolean
capSetCallbackOnYield = SendMessage(lwnd, WM_CAP_SET_CALLBACK_YIELD, 0, IpProc)

End Function

Function capSetCallbackOnFrame(ByVal lwnd As Long, ByVal IpProc As Long) As Boolean
capSetCallbackOnFrame = SendMessage(lwnd, WM_CAP_SET_CALLBACK_FRAME, 0, IpProc)
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End Function

Function capSetCallbackOnVideoStream(ByVal Iwnd As Long, ByVal IpProc As Long) As Boolean
capSetCallbackOnVideoStream = SendMessage(lwnd,

WM_CAP_SET_CALLBACK_VIDEOSTREAM, 0, IpProc)

End Function

Function capSetCallbackOnWaveStream(ByVal lwnd As Long, ByVal IpProc As Long) As Boolean
capSetCallbackOnWaveStream = SendMessage(lwnd,

WM_CAP_SET_CALLBACK_WAVESTREAM, O, IpProc)

End Function

Function capSetCallbackOnCapControl(ByVal lwnd As Long, ByVal IpProc As Long) As Boolean
capSetCallbackOnCapControl = SendMessage(lwnd, WM_CAP_SET_CALLBACK_CAPCONTROL,

0, IpProc)

End Function

Function capSetUserData(ByVal lwnd As Long, ByVal [User As Long) As Boolean
capSetUserData = SendMessage(lwnd, WM_CAP_SET_USER_DATA, 0, IUser)

End Function

Function capGetUserData(ByVal lwnd As Long) As Long
capGetUserData = SendMessage(lwnd, WM_CAP_GET_USER_DATA, 0, 0)

End Function

Function capDriverConnect(ByVal lwnd As Long, ByVal i As Integer) As Boolean
capDriverConnect = SendMessage(lwnd, WM_CAP_DRIVER_CONNECT, i, 0)

End Function

Function capDriverDisconnect(ByVal lwnd As Long) As Boolean
capDriverDisconnect = SendMessage(lwnd, WM_CAP_DRIVER_DISCONNECT, 0, 0)

End Function

Function capDriverGetName(ByVal lwnd As Long, ByVal szName As Long, ByVal wSize As Integer)

As Boolean
capDriverGetName = SendMessage(lwnd, YOURCONSTANTMESSAGE, wSize, szZName)

End Function

Function capDriverGetVersion(ByVal lwnd As Long, ByVal szVer As Long, ByVal wSize As Integer)

As Boolean
capDriverGetVersion = SendMessage(lwnd, WM_CAP_DRIVER_GET_VERSION, wSize, szVer)

End Function

Function capDriverGetCaps(ByVal lwnd As Long, ByVal s As Long, ByVal wSize As Integer) As

Boolean
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capDriverGetCaps = SendMessage(lwnd, WM_CAP_DRIVER_GET_CAPS, wSize, s)
End Function
Function capFileSetCaptureFile(ByVal lwnd As Long, szName As String) As Boolean
capFileSetCaptureFile = SendMessageS(lwnd, WM_CAP_FILE_SET_CAPTURE_FILE, 0, szName)
End Function
Function capFileGetCaptureFile(ByVal lwnd As Long, ByVal szName As Long, wSize As String) As
Boolean
capFileGetCaptureFile = SendMessageS(lwnd, WM_CAP_FILE_SET_CAPTURE_FILE, wSize,
szName)
End Function
Function capFileAlloc(ByVal lwnd As Long, ByVal dwSize As Long) As Boolean
capFileAlloc = SendMessage(lwnd, WM_CAP_FILE_ALLOCATE, 0, dwSize)
End Function
Function capFileSaveAs(ByVal lwnd As Long, szName As String) As Boolean
capFileSaveAs = SendMessageS(lwnd, WM_CAP_FILE_SAVEAS, 0, szName)
End Function
Function capFileSetinfoChunk(ByVal lwnd As Long, ByVal IpInfoChunk As Long) As Boolean
capFileSetInfoChunk = SendMessage(lwnd, WM_CAP_FILE_SET_INFOCHUNK, 0, IpInfoChunk)
End Function
'Function capFileSaveDIB(ByVal lwnd As Long, ByVal szName As Long) As Boolean
' capFileSaveDIB = SendMessage(lwnd, WM_CAP_FILE_SAVEDIB, 0, szName)
‘End Function
Function capFileSaveDIB(ByVal lwnd As Long, ByVal FilePath As String) As Boolean
capFileSaveDIB = SendMessageS(lwnd, WM_CAP_FILE_SAVEDIB, 0&, FilePath)
End Function
Function capEditCopy(ByVal lwnd As Long) As Boolean
capEditCopy = SendMessage(lwnd, WM_CAP_EDIT_COPY, 0, 0)
End Function
Function capSetAudioFormat(ByVal lwnd As Long, ByVal s As Long, ByVal wSize As Integer) As
Boolean
capSetAudioFormat = SendMessage(lwnd, WM_CAP_SET_AUDIOFORMAT, wSize, s)
End Function
Function capGetAudioFormat(ByVal lwnd As Long, ByVal s As Long, ByVal wSize As Integer) As
Long
capGetAudioFormat = SendMessage(lwnd, WM_CAP_GET_AUDIOFORMAT, wSize, s)



End Function
Function capGetAudioFormatSize(ByVal lwnd As Long) As Long
capGetAudioFormatSize = SendMessage(lwnd, WM_CAP_GET_AUDIOFORMAT, 0, 0)
End Function
Function capDlgVideoFormat(ByVal lwnd As Long) As Boolean
capDlgVideoFormat = SendMessage(lwnd, WM_CAP_DLG_VIDEOFORMAT, 0, 0)
End Function
Function capDlgVideoSource(ByVal lwnd As Long) As Boolean
capDlgVideoSource = SendMessage(lwnd, WM_CAP_DLG_VIDEOSOURCE, 0, 0)
End Function
Function capDlgVideoDisplay(ByVal lwnd As Long) As Boolean
capDlgVideoDisplay = SendMessage(lwnd, WM_CAP_DLG_VIDEODISPLAY, 0, 0)
End Function
Function capDlgVideoCompression(ByVal lwnd As Long) As Boolean
capDIgVideoCompression = SendMessage(lwnd, WM_CAP_DLG_VIDEOCOMPRESSION, 0, 0)
End Function
Function capGetVideoFormat(ByVal lwnd As Long, ByVal s As Long, ByVal wSize As Integer) As
Long
capGetVideoFormat = SendMessage(lwnd, WM_CAP_GET_VIDEOFORMAT, wSize, s)
End Function
Function capGetVideoFormatSize(ByVal lwnd As Long) As Long
capGetVideoFormatSize = SendMessage(lwnd, WM_CAP_GET_VIDEOFORMAT, 0, 0)
End Function
Function capSetVideoFormat(ByVal lwnd As Long, ByVal s As Long, ByVal wSize As Integer) As
Boolean
capSetVideoFormat = SendMessage(lwnd, WM_CAP_SET_VIDEOFORMAT, wSize, s)
End Function
Function capPreview(ByVal lwnd As Long, ByVal f As Boolean) As Boolean
capPreview = SendMessage(lwnd, WM_CAP_SET_PREVIEW, f, 0)
End Function
Function capPreviewRate(ByVal lwnd As Long, ByVal wMS As Integer) As Boolean
capPreviewRate = SendMessage(lwnd, WM_CAP_SET_PREVIEWRATE, wMS, 0)
End Function
Function capOverlay(ByVal lwnd As Long, ByVal f As Boolean) As Boolean
capOverlay = SendMessage(lwnd, WM_CAP_SET_OVERLAY, f, 0)
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End Function

Function capPreviewScale(ByVal lwnd As Long, ByVal f As Boolean) As Boolean
capPreviewScale = SendMessage(lwnd, WM_CAP_SET_SCALE, f, 0)

End Function

Function capGetStatus(ByVal lwnd As Long, ByVal s As Long, ByVal wSize As Integer) As Boolean
capGetStatus = SendMessage(lwnd, WM_CAP_GET_STATUS, wSize, s)

End Function

Function capSetScrollPos(ByVal lwnd As Long, ByVal IpP As Long) As Boolean
capSetScrollPos = SendMessage(lwnd, WM_CAP_SET_SCROLL, 0, IpP)

End Function

Function capGrabFrame(ByVal lwnd As Long) As Boolean
capGrabFrame = SendMessage(lwnd, WM_CAP_GRAB_FRAME, 0, 0)

End Function

Function capGrabFrameNoStop(ByVal lwnd As Long) As Boolean
capGrabFrameNoStop = SendMessage(lwnd, WM_CAP_GRAB_FRAME_NOSTOP, 0, 0)

End Function

Function capCaptureSequence(ByVal lwnd As Long) As Boolean
capCaptureSequence = SendMessage(lwnd, WM_CAP_SEQUENCE, 0, 0)

End Function

Function capCaptureSequenceNoFile(ByVal lwnd As Long) As Boolean
capCaptureSequenceNoFile = SendMessage(lwnd, WM_CAP_SEQUENCE_NOFILE, 0, 0)

End Function

Function capCaptureStop(ByVal lwnd As Long) As Boolean
capCaptureStop = SendMessage(lwnd, WM_CAP_STOP, 0, 0)

End Function

Function capCaptureAbort(ByVal lwnd As Long) As Boolean
capCaptureAbort = SendMessage(lwnd, WM_CAP_ABORT, 0, 0)

End Function

Function capCaptureSingleFrameOpen(ByVal lwnd As Long) As Boolean
capCaptureSingleFrameOpen = SendMessage(lwnd, WM_CAP_SINGLE_FRAME_OPEN, 0, 0)

End Function

Function capCaptureSingleFrameClose(ByVal lwnd As Long) As Boolean
capCaptureSingleFrameClose = SendMessage(lwnd, WM_CAP_SINGLE_FRAME_CLOSE, 0, 0)

End Function

Function capCaptureSingleFrame(ByVal lwnd As Long) As Boolean
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capCaptureSingleFrame = SendMessage(lwnd, WM_CAP_SINGLE_FRAME, 0, 0)
End Function
Function capCaptureGetSetup(ByVal lwnd As Long, ByVal s As Long, ByVal wSize As Integer) As
Boolean
capCaptureGetSetup = SendMessage(lwnd, WM_CAP_GET_SEQUENCE_SETUP, wSize, s)
End Function
Function capCaptureSetSetup(ByVal lwnd As Long, ByVal s As Long, ByVal wSize As Integer) As
Boolean
capCaptureSetSetup = SendMessage(lwnd, WM_CAP_SET_SEQUENCE_SETUP, wSize, s)
End Function
Function capSetMClDeviceName(ByVal lwnd As Long, ByVal szName As Long) As Boolean
capSetMClDeviceName = SendMessage(lwnd, WM_CAP_SET_MCI_DEVICE, 0, szName)
End Function
Function capGetMCIDeviceName(ByVal lwnd As Long, ByVal szName As Long, ByVal wSize As
Integer) As Boolean
capGetMClDeviceName = SendMessage(lwnd, WM_CAP_GET_MCI_DEVICE, wSize, szName)
End Function
Function capPaletteOpen(ByVal lwnd As Long, ByVal szZName As Long) As Boolean
capPaletteOpen = SendMessage(lwnd, WM_CAP_PAL_OPEN, 0, szName)
End Function
Function capPaletteSave(ByVal lwnd As Long, ByVal szName As Long) As Boolean
capPaletteSave = SendMessage(iwnd, WM_CAP_PAL_SAVE, 0, szName)
End Function
Function capPalettePaste(ByVal lwnd As Long) As Boolean
capPalettePaste = SendMessage(lwnd, WM_CAP_PAL_PASTE, 0, 0)
End Function
Function capPaletteAuto(ByVal lwnd As Long, ByVal iFrames As Integer, ByVal iColor As Long) As
Boolean
capPaletteAuto = SendMessage(lwnd, WM_CAP_PAL_AUTOCREATE, iFrames, iColors)
End Function
Function capPaletteManual(ByVal lwnd As Long, ByVal fGrab As Boolean, ByVal iColors As Long) As
Boolean
capPaletteManual = SendMessage(lwnd, WM_CAP_PAL_MANUALCREATE, fGrab, iColors)

End Function
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" for usb function FT245AM/BM

Dim bManufacturer(32) As Byte

Dim bManufacturerID(16) As Byte

Dim bDescription(64) As Byte

Dim bSerialNumber(16) As Byte

" Purge rx and tx buffers

Const FT_PURGE_RX =1

Const FT_PURGE_TX =2

Private Declare Function FT_Open Lib "FTD2XX.DLL" (ByVal intDeviceNumber As Integer, ByRef
IngHandle As Long) As Long

Private Declare Function FT_Close Lib "FTD2XX.DLL" (ByVal IngHandle As Long) As Long

Private Declare Function FT_Read Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByVal lpszBuffer As
String, ByVal IngBufferSize As Long, ByRef IngBytesReturned As Long) As Long

Private Declare Function FT_Write Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByVal IpszBuffer As
String, ByVal IngBufferSize As Long, ByRef IngBytesWritten As Long) As Long

Private Declare Function FT_SetBaudRate Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByVal
IngBaudRate As Long) As Long

Private Declare Function FT_SetDataCharacteristics Lib "FTD2XX.DLL" (ByVal IngHandle As Long,
ByVal byWordlLength As Byte, ByVal byStopBits As Byte, ByVal byParity As Byte) As Long

Private Declare Function FT_SetFlowControl Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByVal
intFlowControl As Integer, ByVal byXonChar As Byte, ByVal byXoffChar As Byte) As Long

Private Declare Function FT_ResetDevice Lib"FTD2XX.DLL" (ByVal IngHandle As Long) As Long
Private Declare Function FT_SetDtr Lib "FTD2XX.DLL" (ByVal IngHandle As Long) AsLong

Private Declare Function FT_CIrDtr Lib "ETD2XX.DLL" (ByVal IngHandle As Long) As Long

Private Declare Function FT_SetRts Lib "FTD2XX.DLL" (ByVal IngHandle As Long) As Long

Private Declare Function FT_CIrRts Lib "FTD2XX.DLL" (ByVal IngHandle As Long) As Long

Private Declare Function FT_GetModemStatus Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByRef
IngModemStatus As Long) As Long

Private Declare Function FT_Purge Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByVal IngMask As

Long) As Long
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Private Declare Function FT_GetStatus Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByRef
IngRxBytes As Long, ByRef IngTxBytes As Long, ByRef IngEventsDWord As Long) As Long
Private Declare Function FT_GetQueueStatus Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByRef
IngRxBytes As Long) As Long

Private Declare Function FT_GetEventStatus Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByRef
IngEventsDWord As Long) As Long

Private Declare Function FT_SetChars Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByVall
byEventChar As Byte, ByVal byEventCharEnabled As Byte, ByVal byErrorChar As Byte, ByVal
byErrorCharEnabled As Byte) As Long

Private Declare Function FT_SetTimeouts Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByVal
IngReadTimeout As Long, ByVal IngWriteTimeout As Long) As Long

Private Declare Function FT_SetBreakOn Lib "FTD2XX.DLL" (ByVal IngHandle As Long) As Long
Private Declare Function FT_SetBreakOff Lib "FTD2XX.DLL" (ByVal IngHandle As Long) As Long

Private Declare Function FT_EE_Program Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByRef IpData
As FT_PROGRAM_DATA) As Long

Private Declare Function FT_EE_Read Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByRef IpData As
FT_PROGRAM_DATA) As Long

Private Declare Function FT_EE_UASize Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByRef
lpdwSize As Long) As Long

Private Declare Function FT_EE_UAWrite Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByVal
pucData As String, ByVal dwDatal.en’As Long) As Long

Private Declare Function FT_EE_UARead Lib "FTD2XX.DLL" (ByVal IngHandle As Long, ByVal

pucData As String, ByVal dwDatalLen As Long, ByRef lpdwBytesRead As Long) As Long

Private Type FT_PROGRAM_DATA

Vendorld As Integer '0x0403

Productld As Integer '0x6001

Manufacturer As Long '32 "FTDI"

Manufacturerld As Long "16 "FT"

Description As Long '64 "USB HS Serial Converter"

SerialNumber As Long 16 "FTO00001" if fixed, or NULL
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MaxPower As Integer "/ 0 < MaxPower <= 500

PnP As Integer '// 0 = disabled, 1 = enabled
SelfPowered As Integer "// 0 = bus powered, 1 = self powered
RemoteWakeup As Integer "/ 0 = not capable, 1 = capable

' Rev4 extensions:

Rev4 As Boolean " // true if Rev4 chip, false otherwise
Isoln As Boolean " // true if in endpoint is isochronous
IsoOut As Boolean " // true if out endpoint is isochronous
PullDownEnable As Boolean ' // true if pull down enabled
SerNumEnable As Boolean ' /[ true if serial number to be used
USBVersionEnable As Boolean "/l true if chip uses USBVersion
USBVersion As Integer ' /[ BCD (0x0200 => USB2)

End Type

" Return codes

Const FT_OK =0

Const FT_INVALID_HANDLE = 1

Const FT_DEVICE_NOT_FOUND = 2

Const FT_DEVICE_NOT_OPENED = 3

Const FT_IO_ERROR = 4

Const FT_INSUFFICIENT_RESOURCES =5

Const FT_INVALID_PARAMETER = 6

Const FT_INVALID_BAUD_RATE =7

Const FT_DEVICE_NOT_OPENED_FOR_ERASE = 8
Const FT_DEVICE_NOT_OPENED_FOR_WRITE =9
Const FT_FAILED_TO_WRITE_DEVICE = 10

Const FT_EEPROM_READ_FAILED = 11

Const FT_EEPROM_WRITE_FAILED = 12

Const FTEEPROM_ERASE_FAILED =13

Const FT_EEPROM_NOT_PRESENT = 14

Const FT_EEPROM_NOT_PROGRAMMED = 15
Const FT_INVALID_ARGS = 16

Const FT_OTHER_ERROR =17
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WAPITAYATBIUDSATEAIFY 1004X

B/W CCD CAMERA MODULE

SK-1004X

CATEGORY
SONY EXview HAD CCD Board Type Camesa modole,

S L004X

SPECIFICATION
*r Image Sensor @ L/3" EXvigw MAD CCD S0NY
- Effective Pixel : 5LO{H} X 492(V){EIA) & S00(H) % 582V CCIR)
el Sizge ;960 (HY X 7.5 OMNEIA) 4 9.8 TH)Y X 6.3 (VI{CCIR)
© Regolution : HORL. 400 TV LINE
- TV Type : EIA , CCIR
e Senc. Type @ Internal
TrScanning Sysbem @ 2:1 Interlace

- Geanning Frequency Horizontal : 15.934 KHzZ{EIA} ; 15.625 KHz{CCIR)

trSeanning Frequency Vertical @ 59,94 HE(ElA) , 4995 Hz(CCIR)
“* Video Dutput @ 1.0 Vp-p (Sync. Negative) Termmation 75" *
- Gamma Characteristic @ 0.45 typ.
© Min, gmination @ 0.003 Lwx EXview HAD OCOCSONY
(Fi22.0 , f=3.6mm Viles signnl output 40 IRE)
** 5fN Ratio : 45dB or Mare (AGC OFF)
+- Gain Control ; Automatic

TUShutter Speed o LAG0 = L IO 00 SeTaRa{ETAY -, 1 S0 =1 00, D00 Second{ CCIR)

© Test Nlurminance Area @ Avérage test iBuminance by front wiew
- Fower Supply : Requlated B 12.0W
TT Consumption Currént @ 110mA (AL DC 12V) Max.
* Reverse Polarity Protection @ Yes
" Lentg Mount © Fixed Lens maunt
T Operation Temp, © =100 "a 50 "
© Preservation Temp. : =30 "~ B0%*
- Dimengion : I20W) X 22(D) X 27.2(H) mfm
* Waight : Approx. 304

OPTION

opticnal lens{mm) : 2.45, 2.96,3.2, 3.6, 4.3, 6.8, 12, 16 nermal lens

Sunkwang Electronics co.,ltd
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B/W CCD CAMERA MODULE SK-1004X

INTERFACE SPECIFICATION

O 9| Q
L& VIDEC QUT

— GND
& DN

When the connector is located as shown in the above picture, monitor gives upright picture.

I/0 Connector Function

Usage : Composite video signal out for power input

Pin Array :  pe 12v (RED) DC Power input (Regulated DC 12.0V)
GMND (BLACK) Power and Video signal in common
Video Qut (YELLOW) |Video signal output
I/0 CABLE

I/0 Harness is accessary for the product.

Sunkwang Electronics co.,ltd 2



123

B/W CCD CAMERA MODULE SK-1004X

DIMENSION

4-¢2 HOLES ——j—jﬂrw
4

BIG 5IZE IMAGE

Sunkwang Electronics co.,ltd 3
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