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Special Project Title Software Development for Laser Beam Frofiler
Name Miss Kamonworanee Theptaranonth
Mr.Pattanopong Suwan
Special Project Advisor Assistant Professor Dr.Warawoot Thowladda
Miss Patariya Kittidachachan
Department. Applied Physics
Academic Year 1997
Abstract

The software for. laser beam analysis has been developed. The image of
laser heam will be detected by GCD. camera, The- video card converts the video signal of
CCD camera to digital signal and transfer to microcomputer. C++ campiler language was
used to develop the program that process the detected image data. The developed software
can show the- cross section and 3-D surface plot of laser beam. By the software, the

transverse mode of laser beam can be studied.
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2.3.2 anefiydria- womsiFalusa (Longitudinal-Transverse Modes)

damneanddaislsmmaitsmuagefinaudmenian M, uas
M, Sephotuuszaoms L dnfuslnuasiied 3 53 wemalumafeslauneives
swdsalmelnandns  uWnBualmmuammusdidin  JanGunmandv
aasfmeianTmariTalnae (Longitudinal-Transverse Mode) mrhemadistanune$
TBNaa et I 3 Sude mon,q uas@endddidu Vo
T A
o mng dwarwowdy g, g, SwmimeStealsi M, , M,
lunsdlifl g,=g, usw LR<<1 samrazfeudu
Vo & [q+ (m+n+1)@] C
T R 2L

Vo= [q + (mn+1) cos' fag, ] C

v . < A » Y [- )
e q  dudersvawdaiedasiuuinGuaivae

o [J A o -~
mn Lﬂumlamm'mﬁummi'mnnnmﬂvﬁﬂhm

Fouenbuae (modes) shawaamigadioanan audendldiiiu TEM,,.
Toefit TEM elasnamn Transverse Electro-Magnetic dasn q fenn Fatuluna
Uiiimasden TEM,, wm TEM,, uaveelfusifesdiee m uss n manssanoremss
mﬂmuﬁamms‘ﬁaaﬂmLﬁmmnaﬂnmumvinﬁ’uyjﬁ 2.5 udesinyncTaIUALAITaT

r adl .
fisananlunadiil m uae n e vk

TEMes) M

2 2.5 SenwrasducuaigaTiaanan (faser output) TEM_#iéh m wat n

gha o ek



o am e e e N e

14

24 nsNamImaTalune
-~ : »
5

24.1 nvammTuaialnmuatiamenszansswumm
ImasRaTINITaNnaNTWIa 2 ukuistaniaiu d udasie e
RmoanmnnsTeusEidumilen  tunwanuan widesuSEnusiiues
mnﬁ’u&n’auné’umﬁqm yilnnszanduuan fisomir steady state e gn
v‘v’wmmmmuuauﬂﬁgmaauﬁmunmnLtmv'l'aaﬁ?;'iwawﬂuﬁﬁ%ﬁmﬁauﬁu %uarjﬁuﬁ
mransuficasia é’aﬁ'u&mzﬁamﬂaﬁi’mﬂﬁuﬁﬂ Ulxy) ﬁqm (xy) LUNTEANENEU
Totfemamemmmeanemamauwdnngne qﬂﬁaanmnnmné’uum Wamasntis
AUy (xy) LUNIEANEUNDY 'Qﬂﬁ‘llﬁﬂ&afj (xy) ﬁazuvi%’aﬁnﬁu‘hjﬁnmné’uumﬁqdm
x.y) lnufiiarifuussniige Ul y) TN MAMARINAWYNIdETE N © el

= (d+ (X' =+ (=" )

usy O dhwsprsewina d o r
- - : 1o
aauildiamIstnemmT eI IuW il Uky) temszanuan
t&r " o x t o (5.4
WTIEHATBIMIWTE Ulky) tosmrandes (ifistmathafanunnmaunFidnnnazan
& 1 x o - :‘I &
wsn) suazhedusviumnihgaTes Fresnel -Kirchhoff anl¥ dnszamidernasiog
“~ ol 5 { s A' U ! 1
26 dvRnTAnTAIIWA BTN duplfifietussstarhweinman uiay

Tarhahesses d NNMIUMTEBYININTANUENGIN 2.7

Unprimed mirror Primed mirror

4 2.6 nszannangmubiifiugashadialigas Fresnel-Kirchhoff

[ § a :
NURLER IO

Foumanaeatls Uky) idarinmsanuan Huwsnnmanseane

Ubcy) iaaianteandnauaslél aunmsdmiusmumToi

Ux, ) = -i—’; jL Ux, y)%—(cose-i—l)dxdy )



L

R p—

W v o o =

fad b T -

[EEp—

15

-
a

A 4

> >

| |

i 27 eurhfusasfarhawansmanvisadissranluaigaania

A
t
| n
—— normal

 Tixy) diaifusafgefinzaninngl 26 diravinnausd
$@ wnmmndedindusnfefunzanuneasp)  nsdiflfmna)  udeidiegn
suA Wiiucsnaiuterhasnuas cos (1) = cos O

emmramandmiuunsdifusndyiisnserhanssammanee o oot
ot efnausResinaande (ildnszanun) ol 26 uavdimlims
mrladBiRgimmuaiiaasitiuuaiign smwhmiigl 27usmmean
amariehe A Eltderheind A wamnfiterhomm A TnalsinBmgune Gudth

FRFNuHnFRS Y) TR mEn e edh Terraees ShaRpm .

Saeingiud steady -state ey mvnantemuiiniidremnmeausin-

e % use. y Sesinaldtaumadia. mesausalfeussmagndevinms
seovtaanzan nmgeluenTmTERemlatmeshenened
Fiumiamaway 2 HSHiEEM Ao U uay U o ( Ual)
0 930 (Ky) tunszanuan wenananasinalagnad
U, y) =y U, ¥) = [ UGG K poxy y ) dedy, (&)
gy
@

ikr
Kix,px',y)= -ZL%(COSG'F])FT.

dum3 @) duaumstuninta U lan & @ kemel 109aums wor
dudilaum a1 y bnTensmbEmii ¢ idmeinaidanmsementy @
y fifosfinaranmsetinemosgwdadt

Tenwamay U uay Y, s (3) udnegadendasiuemame nfin

] ] # -~ | 4 a
sanamdiueh n=123,.... nawastdumdmenifpudameaignitadmmudds



oy

- —

o a

Trwer wumansnsuesifyemassnsusingn i ludemamam: fumsuwsmmads

usairaImeluslnung’
yanmasating Y, Mmeussyaustimsunnge’
Yo = |yale™ ®
i ',| v, | BudamamesnsnasnauesfyendnnmEiauuda 2
A% nazanduuan iuBnduinll- uns- @, umaaRiaowi i niamefigadadensons
rsaatiiu audisidiu-

loss /transit = 1= |y,/’ 6)

a4 e -o_ v . A + o e

Y- I}’l -ummmaawadLmuﬂagmfaaﬂmmammmmmmsmwﬁ
HWARDaHT2IENMT. '(2).‘16'?«nnmmmm’[@u.kemel 19I5

K(x,y, ', y') = Ce™ bt +» i

fi C.umy.k, i meutiadacums (3) nidiu

YUy =C | L Utx, y)e ") dx dy ®

Tnannmaifmauintt Uky) duGeimmumets waeafidedige.
sasWenfuuian¥u-Gaussian

Uix, y)= e—.‘:’/w‘ - e-(x3+)’)/w2 ()]

7 w-dinsinanft uay @ = 4y Thissaemalefifiumimunizan
- I
ymyaguinamnezan Wi Ueey) T Wnrermsen. q touasafyaamatiiug.

°.
1 t

MR (e ) MIaBLNY Gaussian- (FHMT 9) MIRTANLANNATAATILE H-21N
REUENANTINTIANP=0)-thaxw TumsoBinetiomen Yol ﬁl@uﬂﬁg&mﬂmu‘l‘ﬂﬁiaﬂm
fihesar/e anquinmmainssanviaseasichpranidieassussnanuii. 176086
qasriguinmonssan (wnzenadududysihsrame e iyasi)
WaitufifunsutlasSedamndasliundmliidunadn ses

Hermite Polynomial wayn1ansyant Gaussian. 99964M13 (9)



17
T Y. e
aMNNITNANTN_NITIVUNNIMANTZUN

\/£X> (ﬁy) 1,02
Upg(x,¥) = F, H, eIV
Pq( )’) p( w q w (‘]_D)

Tunawatit p- wy ¢ SudweuidmviiuinuGures  Hermite:

4, ) .‘. . d. 12 o dl s A
polynomiial- AN {RTR-(p.4) WMmINTRIENMIntENTaNiamfefinTanduviie.
YoM TRISTRINTITERER E303015 Hermite polynomial -@sd}
Ho(u)=1,  Hiu) =24,

Hau) = 2Qu=1),

m d™(e™")
Hu(u) = (—1) e"z“d—u.;-v 11)

[]
-t

fi-u unesmiiBamasiug toamas Jz:;v Win ‘jz;w M
(@ 10) wibimanszvsbaemarnadu. TEM 7 TEM duwimdnismums
{transverse electromagnetic) nadndfivigadin TEM,, snmbnmensnmngnien
i TEMnmﬁ n dhueraadfiyiialiun mmsemmadinatialweindssvginndvity
emsimues. Undlidaadedld  andetedmiuuiaaweiiumnean  d=0sm
R NEAAUREEn 500nmimesd n=2dvic =2d/ A=(ZX0Sm)A(5X 10 m)=2>10°
Ammad nz1 dvfuiiege’ Hidtlimnvathiaruitiiarssisadiyiveli
TEM |

2:4.2 nonaGIHINNA AN IENIzen e

wirmusdSalmed idtmnmnudnifamonssnsnug e
aavlmeisasasinnuaed athilsfimaunalfnszanldnitansvangiunangn
FmndesTumatanagadedd mematiduedeiiimenlasnusages
afmrhonssanlie  amalinseanldavn Aetdusegnindmmienudssmssyiou
mnﬁ'uﬁmmuauﬂﬁgmﬁwuaﬂné’mamaanmnwgnﬁﬂﬁamm Hrtumranasmasesnla-
YoRuEavagmIgyRem i,

mﬁmﬂzﬁgnﬁ%amtﬁ'aul'%emLﬁuumsgmLaumnmsfémmuﬁwﬁm‘v'a-
NTAMITWILFTAIMUALNTZANTA Fresnel number W39 confocal parameter N=a’ /Ad
gnifleet & Wuesaonszan Glamesiiainszan) A Suamsemediaeed wse a
fhsvezuemhamainisan  dmiumAddumsnTnugi magyierenTsam
wu aﬁnatﬂuﬁmﬂLﬂuﬁquﬁmﬁwﬁdﬁgmLﬁﬂ@iaﬁmu‘lﬂﬁmﬂmuma% usadlugil 2.8 naam
IEWITGY Fresnel (N) 383 TEM, Moy TEM,, é’ﬁummﬁnﬂumﬂmmquyxﬁaﬁu‘?;. -

' A: .‘1 B4 . ~ o & <t s
HIUMIAYNVIHA (ﬂ‘i‘.ﬂﬂ‘[ﬂdlﬂu -confocal cavity) Tﬂmﬂuﬂmﬂmﬂaan%ﬂnmewanu

31640



s

e S

P T ppp—

- ur

Segsugmvan 4 aditmagydernnreauasdidiirhuelnneeien
sanugm Tnwmzdmieiafiey Fresnel ginh Snlunatisensn nazsniaigas
aoudirlissiemeldmninssansanenn indwienudwiuasasmssanifagnn

3 ]
' | |
\%' Plane-paraliel
i
|

TINTSINTEWDE TN

1

Z \¥ : I |

c 17 |

£ 0 |

2 T

» H |

2 | T e

o 0.01 T : 1

z- - Confocal ;

[}

g \ 7~ |

@©

5 \ !

k) 0.C01 I

S

@ \TEM o1 !

i
TEM oo ;
0.0001 .

1 2 3 4
2

a
Fresnel number N = id

wn

{ . o o A ¥ K ‘o ) -1
7 28 iesaurasdTignRudamTaaruiUGY Fresnel vadiaigainiid
243 TR Gilae

midend ithmamnsesisrainssaniaged fadineldidhunadws

‘983 Hetinite polyhioinial WneHarifuAugMEE) Gaussian ‘afinelwenms10) tbsifins

wid mgeidtbisanmaiia dvidulassn Brewster (ehtnedun) wImiudus
igaiaianame eadnmansenasasnmsubnnsduanmiou
nan M emammanTAniAsyndifsrffinssanmugum uamwanim
aslimamrsaneali (sams 10) us (1) Feveanadh

2:4.4 AN BTBINIIRET T e

fiimanifatinedhaasiyiialnuamnadniweiisidmmousaniion
b o X 1 { ) oo 'A’ 18 ] -~
fumeluaia uienafuandsfuuagfuianinam n eauaRdhaTamI-ETdnae
A ds - - ' (Y 3 A v oA 1 A_ .
Aolmwimamslauvdashatumaseh o (Wnideniuiuasdfiyiialme) ud p wio (W) q .
4 ‘v ~ ' a ) P-4
PRGN d RpUandmeInTIRRAEAgan e bm3e

mAMTRAIETTHE T e ENMT (10)  Inuedwmsnniinesdiehaasdifidnaiu



- we —— o e

-

mowm e et e W v e e e e

-

- e e

- e

19

W 4 efanfenausnheemaisenisaRyiralme g emen
s admamruaiiainan athlafma Tue3ing 2 nasanin eRiseeRoan
cuaiitiigoasinivale Sohmng mmuadidue Semwsuhlasmmd 1
wrinbzneudn 1 sesfyiabmeviasnninin Fusdie @ sewiRnsssuazou
wneAenmaaaiga i FethmamamisiFialmeiiunndhaiu 2 T Seamidifnei
wimegl 20 7 2 nomadideitmsrmnemiiunnsatmelueda e ot
gam bitdhivmmiadidbildfndumadmaadumeminnzandusadigy on
Fhaths TEM,mansenslmemamaidwmedulfsswinnsan

Fully ' Partiaily
reflecling reflecting
mirror mirror

Gain medium

\. Two distinct Modes emerge it
transverse modes different directior

T 29 wdmveuadiainsndaslvnauatdamrsinmnemenaniees eftexit mode



& ~ ¥ o [y N ~ =2 ' ' ¥ o N o N
wnansiiuenansiiavubidmsunslynuiensfinviniiu lweygyslwilulvussleguaunisan

lunsdlla visdu dnnanuiilnsaudadiienuarnesedadiaaivesenarsynasminisintuly



& ~ Yo [y - PR = Y . ¥ o - g -
wnanstduenansianubidmsumslynwiiensfinwimiu lueugalmilulydsslesuaiunisen

lunsdllag visdu dnnamuiilndaudadiieuaznese1adaiaaivetenaisynasaminisintuly



& ~ ¥ o [y N =~ =2 ' . ¥ o N o N
wnanstduenansianubidmsumslynwdiensfinwimidu lueugalmilulydsslesuaunisen

lunsdllag vsdu dnnamuiilnsaudadiieuanese1adatiaaivetenarsynasminisintuly



& a ¥ o [y N A =2 ¥ . ¥ o N o N
wnanstduenansianubidmsunmslynwiiensfinwimiu lueugalmilulydsslosuaunisen

lunnsailag Medu BnviamuiilvdauUaailenuaznetesdadiaavesenarsynasaminisiiluly



& a Yo [ N = = ) ' ¥ o N o N
wnanstuenansianubidmsumslyanuiiensfinviniu lueygialmilulydsslosuaunism

luansallas sy Bnnanuilndnudaalienuaraesedadaaivedenarsnnasaninisiluly



& a ¥ o [y N ~ =2 ' i ¥ o N o N
wnanstduenansianubidmsumslynuiiensfinwimiu lueugalmilulydsslosuaunisen

lunnsdilag vedu BnviamuiilvdiauUaailenuaznetesdadiaavesenarsynasaminisiiluly



wnansiidwenarsianubidmnsunislanuiionsfnwimtu lueygnlnillsdszlosununisan

lunsdllag visdu Bnvamuiludaudadlienuasnesedatuaivetenarsynasaminisintuly



& PN ¥ o o - P = ) . ) - o -
wnansiidwenasianubidbmsunislenuiionsfinwimnuu lueugalnilvlsdsslosununisan

lunsdlla visdu dnnamuiilnsaudadlieuaznesedaiuaivetenarsynasminisintuly



dy A - ) o N A = ' gj . N ) - o N
wnansiidwenarsianubidnsunislynuiionsfinwimtu lueugalnillsdsslosununisan

lunsdllas visdu dnnanuilusaudadliemuazneseadaiaarvetenarsynasaminisintuly



& a ¥ o [y N ~ =2 ' i ¥ o N o N
wnanstduenansianubidmsumslynuiiensfinwimiu lueugalmilulydsslosuaunisen

lunnsdilag vedu BnviamuiilvdiauUaailenuaznetesdadiaavesenarsynasaminisiiluly



& a ¥ o [ N A =2 'Y i ¥ o - o N
wnansiidwenasianubidmnsunislanuiionmsinwimniu lueygnlnilulsdsslosununisen

lunnsdilag Medu BnviamuiilvdauUaailenuaznetersdafiaavesenarsynasaminisiiluly



wnanstduenansianubidmsunmslynuiiensfinwimiu lueugalmilulydsslesuaiunisen

lunsdllag visdu Bnvisnuiilusaudadiienuasnesendaduaiveteanaisynasaminisintuly



nansiiiwenarsianubidmmsunislanuiionsfnwimiu lueuygnlnillsdsslesununisan

lunsdllag visdu Bnvauilusaudadiienuasnesedatiuaivetenarsynasaminisintuly



& PN ¥ o o - P = ) . ) - o -
wnansiidwenasianubidbmsunislenuiionsfinwimnuu lueugalnilvlsdsslosununisan

lunsdlla visdu dnnamuiilnsaudadlieuaznesedaiuaivetenarsynasminisintuly



dy ~ N ) U N ~ = ' 5 . N o N o N
wnansiidwenarsianubidmsunislynuiionsfinwimmuu lueugnlnilulsdsslosununisen

lunsdllas visdu dnnamuiilusaudadlieuaznesedaiiuaivetenarsynasaminisintuly



& ~ Yo [y - o = 'Y . ¥ - Lo -
wnanstduenansianubidmsunmslynwiiensfinwimiu lueugalmilulydsslosuaunisen

lunsdlla visdu dnnanuiilndaudadiiemuazneseadaiaaivetenaisynasaminisintuly



wnanstduenansianubidmsunmslynudiensfinwimiu lueugalmilulydsslosuaiunisen

lunsdllag visdu Bnvanuillusaudadlienuasnasendaduaivetenaisynasaminisintuly



" e we tmar

37

d
unft 7
sxlravasiarnl

'-rmm1ue'faams'luﬁ'-zqﬁuﬁﬁmmﬁaamiﬁazaﬁmmﬁmhLﬁﬂmwfa%u
anlfinudtmegunsoifetislumaiuuid i fiage dqmaniidmslF e
samm gUnmifcansouaniddivaatesasahianUnmoifimenmuansdimastas
duse i SeseuiussanToT e amiumsnsefemauaniiden
U TR RN TR S TIUAR R aTRRaAIe 1S Swnms

L i W Z :’/ H - o
VPRI e meniusnoRahn iFmilas Ty

o mumnuERTMTME Sl qraagesid
[ 7 ) | A ll:
o  munuERNMERIMI R T ie e ad i,
UrUUBUUAYILUAS (i 2 RIS
®  FunInUARIN 3 HFtemTusITaledg quasusiaesla

{ ) d 13 L4 z L4
FnwammeRaEIuh  quUnTeislwhmmteninendaugUnsal

suuagidiadimmannuanfnipeaty
a €
sl

[ € € ‘n‘ w A’ : [7) -3
nMmeaaLIaUniussteriw I Nem TR
qUnsohuLy nanfa gUniimaedioieaninbisansol W dmgUnioiiuusesg
ﬂszqé’a‘lﬁmmmmqﬂnm‘nmauﬂam‘lﬁﬁammm%'uLmaiﬂ@uﬁMLﬁﬂmm” v
1% i dmesssawinsiddaamematannanvaiadu 1y lumssdemw 3 76
moaaafiudihimmousaemauandaamiuifemudneng q 16 uaenelinu

€ €Gu W » & A € A LY T Y
sawfwifithdamduanaudlauasiugmeeasinaiaginsnn v Emildenn

3]

el®_



ST G om oo,

SarauaunsuazuuI lumaWan

Soumauusd IRt
Tusuayinnd
Somauimrineausfsnanronreusiiiemudgolinmdaiotaanmn o
wenennEmaRranussoum s hndsmasaLnuus iatign e
tasumsiadygnusuniu
Joormisasnamasneinesemig 12 Tiad nezus 500 feduasiunt§ dioselih

fluginsoifus

.]‘ I( €

o W nudetu
wannianaduseiudlamalrnmnsoh Miflummdiensisusuarasie

athagnéassialul



MANWIN N



- i

wias PCx Wl IMG



wron e

/*iititiittttttttiiw AawhhNw R

*
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*

*

pcx2img.c

This routine converts a PCX file to an IMG file.

----------- * L2 2 2 /

#include <stdio.h>

flinclude <stddef.h>

#include <stdlib.h>

#include <string.h>

#include “alg_misc.h"

#include "alg_IMG.h"

#include ‘“alg_pcx.h"

#idefine IMAX_LEN 863

int  pcx_to_img(char "p};
/ iieieininiaiobolobielabiol ok * baiaiaiabele /
I* Main */

void main(void)

{

char name[20];

char *ptr;

printf("enter pcx name you want to convert to img : *);

gets{name);

ptr = name;

pcx_to_img(ptr);
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int pcx_to_img(char *p)

int i;

alg_IMG_File *imdgfile;

alg_PCX_File *pcxfile;

alg_file_Error ifailr, ifailw;

char cimgfile[IMAX_LEN], cpcxfile[IMAX_LEN], *ctemp;

alg_IMG_Pixelvalue *pixelbuf;

[reswen g ey

/* get the file names (do what ! mean, not what | say!) */

strepy (cimgfile, p).//argvlargc-1]);

striwr (cimdgfile);
ctemp = strstr (cimgfile, ".pcx");

if (ctemp)

*ctemp = 0"

strcpy (cpexfile, p);
striwr (cpcxfile);

* * )

/ * "

I* begin by opening files (gasp!) */

nexfile = alg_PCX_FileOpen (cpcxfilz, ALG_IMG_FILE_OPEN_READONLY);
if (pexfile == NULL)

return (-1);

imgfile = alg_IMG_FileOpen (cimgfile, ALG_IMG_FILE_CREATE);
if (pcxfile == NULL)
{



alg_PCX_FileClose (pcxfile);

returm (-1);

* Set file size */
imgfile ->isizex = pexfile ->isizex;

imdfile ->isizey = pexfile ->isizey;

/* allocate buffers */
pixelbuf = (alg_IMG_PixelValue *) calloc (imdfile ->isizex,
sizeof (alg_IMG_PixelValue));
if (pixelbuf == NULL)

{
2ig_IMG_PrintError (stderr, “main”, ALG_FILE_ERROR_MEMORY);
alg_IMG_FileClose (imdfile);
alg_PCX_FileClose (pcxfile);
return (-1);
}
" Doitt ¥/

for (i=0; i<imdfile ->isizey; i++)

{
ifailr = alg_PCX_FileReadNextLine (pcxfile, pixelbuf);
ifailw = alg_IMG_FileWriteNextLine (imgfile, pixelbuf);

if (ifailr || ifailw)
{
printf (" Failure copying file.\n");
if (ifailr)
alg_IMG_PrintError (stderr, "alg_PCX_FileReadNextLine",
ALG_FILE_ERROR_READ);
if (ifailw)
alg_IMG_PrintError (stderr, “alg_IMG_FileWriteNextLine",
ALG_FILE_ERROR_WRITE);
free (pixelbuf);
alg_IMG_FileClose (imdfile);
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alg_PCX_FileClose (pcxfile);
retumn (-1);
}
if ((i % 50) == 0)
printf (" %d Lines Complete ...\'", i);

}
printf (" %d Lines Complete\n", (int) imgfile ->isizey);

r* Close 'em up */
free (pixelbuf);
alg_IMG_FileClose (imgfile);
alg_PCX_FileClose (pcxfile);

return (-1);
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#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <dos.h>

#include <graphics.h>

#define IMAX_LEN 63

#include "Alg_Misc.H"
#include “Alg_IMG.H"
#include “Alg_PCX.H"

#include “Alg_Defs.H"
#include "Alg_Glbs.H"
#include *Alg_Math.H"
#include “Alg_Graf.H"

#define FALSE 0;
#define TRUE 1;

#define round(a) (int)((2)+0.5)

char keystroke(void)

{
return (char)bdos(0x06,0xFF,0);

}
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/* Main */

Palette_Regisiar PalArray;
alg_PCX_File *pexfile;

void set_pal(long o)

{

int i, j;

/* 1..64 to avoid modification of background color */
for(i=1; i<64; i++)
{
j=i+o;
setrgbpalette(, 127+,j.j);
}
}

void cyc_pal(int move)
{

static long 0 = 0;

0 += move;

set_pal(o);

/tttttttttittt****ttttttttﬁtttttt l‘*l‘iﬁtttttttt'***'***ttt***t*tt**t*tttttttt/

/" SVGA gives you only 64 levels of grey */
void Grey_Palette(Palette_Register Pal)
{

Word ;

for(i=0; i<64; i++)

{
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Palfil.red=i;
Palfil.grn=i;
Pal(i].blu=i;

void main(void)

{
char filename[128];
char o

int iw;

printf(" enter file name (pcx file) : *);

gets(filename);

ptr = filename;

Set_Graphics_Mode(1024, 768);

load_picture(ptr);

Init_Palette(PalArray);
Set_Palette(PalArray);

v_profile(ptr);
h_profile(ptr);

Wail_For_Key();
Exit_Graphics();
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Inad_picture(char *p)
{
int
alg_file_Error
char

alg_PCX_PixelValue

ifailr;
cpexfile{IMAX_LEN];
*pixelbuf;

/" causes PCX RGR palette to be shifted 2 places for display */

r this is 0 because we shift the palette below  */

PCXdisplaymade = 0;

strepy (cpexfile, p);

/* begin by opening files (gasp!) */

pexfile = alg_PCX_FileOpen (cpcxfile,

ALG_IMG_FI*** * ol *
"""""" e e toading file.\n");
if (ifailr)
alg_IMG_PrintError (stderr,
“alg_PCX_FileReadNextLine",
ALG_FILE_ERROR_READ);
free (pixelbuf);
alg_PCX_FileClose (pcxfile);
return (-1);
}

/* set pixels on screen */

rectangle(XRes/2-1, YRes/2-1,

XRes/2+pcxfile -> isizex+1,

YRes/2+pcxfile -> isizey+1);

for (j=0; j<pcxfile->isizex; j++)
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" note shift by two - 256 gray-scaie reduced to 64 gray-scale */

Plot(-+XRes/2,//+pcxfile->isizex/2,
i+YRes/2,//-pcxfile->isizey/2,
{unsigned char)(pixelbuf(j]));

/* Close ‘em up */
free (pixelbuf);
alg_PCX_FileClose (pcxfile);

retumn (-1);

int v_profile (char *p)
{
int i, icnt_profile, icnt_lines;
int iwant;
alg_IMG_File  "imdfile;
alg_file_Error ifailr, ifailw;
char cimgfile[IMAX_LENT;
alg_IMG_PixelValue *pixelbuf, *profilebuf;
alg_Boolean lis_vert;

char s1{128], vs[807;

" row or col number */
printf("enter the number of cnlumn(pixel) to profile : *);

scanf("%d", &iwant);

if((iwant > pcxfile->isizex))

{

Exit_Graphics();
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printf("out of range\n");
geteh();
exit(0):

sprintf(s1,"%d", iwant);

/* filename */

strepy (cimgfile, p);

/* begin by opening file (gasp!) */
imgfile = alg_IMG_FileOpen (cimgfile, ALG_IMG_FILE_OPEN_READONLY);
if (imgfile == NULL)

retumn (-1);

/* allocate buffers */
pixelbuf = (alg_{MG_PixeiValue *) calloc (imgfile ->isizex,
sizeof (alg_IMG_PixelValue));
if (pixelbuf == NULL)

{
alg_IMG_PrintError (stderr, "main", ALG_FILE_ERROR_MEMORY);

return (-1);

profilebuf = (alg_IMG_PixelValue *) calloc (imgfile ->isizex,

sizeof (alg_IMG_PixelValue));

if (profilebuf == NULL)

{
alg_IMG_PrintError (stderr, "main", ALG_FILE_ERROR_MEMORY);
free (pixelbuf);
return (-1);

}

settextstyle(1, 1, 0);
sprintf(vs, "vetical profile");

strupr(vs);
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outtextxy(XRes/2-50, YRes/2+strlen(vs), vs);

/Doitl */
icnt_profile = 0
for (icnt_lines=0; icnt_lines<imgfile ->isizey; icnt_lines++)

{
ifailr = alg_IMG_FileReadNextLine (imdfile, pixelbuf);

if (ifailr)
{
printf (* Failure reading file.\n");
free (pixelbuf);
free (profilebuf};
alg_IMG_PrintError (stderr, “alg_IMG_FileReadNextLine",
ALG_FILE_ERROR_READ);
alg_IMG_FileClose (imgfile);

return (-1);

profilebuflicnt_profile] = pixelbuffiwant];

icnt_profile++;

if (i % 50) == 0)

printf (" %d Lines Complete ...\r", i);

printf (" %d Lines Complete\n®, (int) imgfile ->isizey);

/* Close some ofthem up */

free (pixelbuf);



——

e e

moveto(YRes/2 - profilebuf[0).blu / 2, YRes/2);

for (i=0; i<icnt_profile; i++)

{
setcolor(127);
line(XRes/Z+iwant, YRes/2+1, XRes/2+iwant, i+YRes/2);
lineto(YRes/2 - profilebuffil.blu / 2, i+YRes/2);

}

setcolor(171);

line(YRes/2-1, YRes/2, YRes/2-1, icnt_profile+YRes/2+3);

line(XRes/2+iwant, pcxfile->isizey+YRes/2+3,
XRes/2+iwant, pcxfile->isizey+YRes/2+15);

setcolor(127);

outtextxy(XRes/2+iwant, pcxfile->isizey+YRes/2+15, s1);

f* Close ‘em up */
free (profilebuf);
alg_IMG_FileClose (imdfile);

return (-1);

int h_profile (char *p)
{

int i, icnt_profile, icnt_lines;

int iwant;

alg_IMG_File  *imgfile;

alg_file_Error ifailr, ifailw;

char cimgfile[IMAX_LEN];
alg_IMG_PixelValue *pixelbuf, *profilebuf;
alg_Boolean lis_vert;

char s1[128], hs[80];
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printf("enter the number of row(pixe!) to profile : *);

scanf("%d", &want);

if((iwant > pcxfile->isizey))

{

Exit_Graphics();
printf("out of range\n");
getch();

axit(0);

-

sprintf(s1,"%d",iwant);
strcpy (cimdfile, p);

imgfile = alg_IMG_FileOpen (cimgfile, ALG_IMG_FILE_OPEN_READONLY);
if (imgfile == NULL)

retum (-1);

pixelbuf = (alg_IMG_PixelValue *) calioc (imgfile ->isizex,
sizeof (alg_IMG_PixelValue));
if (pixelbuf == NULL)

{
alg_tMG_PrintError (stderr, "main", ALG_FILE_ERROR_MEMORY);

retumn (-1);

profilebuf = (alg_IMG_PixelValue *) calloc (imgfile ->isizey,

sizeof (alg_IMG_PixelValue));

if (profilebuf == NULL)

{
alg_IMG_PrintError (stderr, “main”, ALG_FILE_ERROR_MEMORY);

free (pixelbuf);

return (-1);
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settextstyle(1, 0, 50);

sprintf(hs, "horizontal profile”);
strupr(hs);

outtextxy(XRes/2, YRes/2-50, hs);

icnt_profile = 0;
for (icnt_lines=0; icnt_lines<imdfile ->isizey; icnt_lines++)

{
ifailr = alg_IMG_FileReadNextLine (imgfile, pixelbuf);

if (ifailr)
{
printé (" Failure reading file.\n");
free (pixelbuf);
free (profilebuf);
alg_IMG_PrintError (stderr, "alg_IMG_FileReadNextLine",
ALG_FILE_ERROR_READ);

alg_IMG_FileClose (imgfile);

retum (-1);

}

if (icnt_lines == iwant)

{
for (i=0; i<imdfile ->isizex; i++)

profilebuf{i] = pixetbuf{i};

icnt_profile = imgfile ->isizex;

}

if (| % 50) == 0)

printf (" %d Lincs Complete ...\r", i};

printf (" %d Lines Complete\n", (int) imgfile ->isizex);

free (pixelbuf);
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moveto(XRes/2, YRes/2-151 - profilebuf[0].biu / 2);

for (i=0; i<icnt_profile; i++)

{
setcolor(127);
lineto(i+XRes/2, YRes/2-151 - profilebuf[i].biu / 2);
setcolor(171);
line(XRes/2, YRes/2-151, i+XRes/2, YRes/2-151);
}
setcolor(127);

line(XRes/2, YRes/2-4 +iwant, icnt_profile+XRes/2,
YRes/2-1+iwant);

setcolor(171);

line(pcxfile->icizex+XRes/2+3, YRes/2-1+iwant,
pcxfile->isizex+XRes/2+15, YRes/2-1+iwant);

setcolor(127);

outtextxy(pcxfile->isizex+XRes/2+15, YRes/2-1+iwant, s1);

free (profilebuf);
alg_IMG_FileClose (imgdfile);

return (-1);
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#include <stdio.h>
#include <stdlib.h>
#linclude <dos.h>
#include <conio.h>
#include <math.h>
#include <malloc.h>
#include <mem.h>

#include <graphics.h>

#define IMAX_LEN 63
#include “Alg_Misc.H"
#include "Alg_IMG.H"
#include "Alg_PCX.H"

#include“Alg_Defs,H"
#include "Alg_Glbs.H"
#include "Alg_Math.H"
#include "Alg_Graf.H"
#include "Alg_Vec.H"
#include"Alg_3D.H"
#include"Alg_Shad.H"

fidefine FALSE O;
#idefine TRUE 1;

#define rcund(a) (int){((2)+0.5)

char keystroke(void)
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{
retum (char)bdos(0x06,0xFF,0);
}
[ AT SO
/* Main */
int surface_plot(char *p);

Palette_Register PalArray,;

unsigned char huge dispbuf(640][480]; /* frame buffer */

void main(void)

{
char  filename[128];
char *ptr;

int iw;

pnntf(" enter fite name (pcx file) : *);

gets(filename);

ptr = filename;

surface_plot(ptr);

int surface_plot(char *p)

int i, j, iwant, icnt_profile, icnt_lines;

alg_IMG_File *imgfile;
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alg_file_Error ifailr, ifailw;
char cimgfile[IMAX_LENJ;
alg_IMG_Pixelvalue  *pixelbuf, *profilebuf;

alg_Boolean ido_suriplot, Ido_pointplot, Ido_wireplot;
float ftmp1;

int iarg;

TDA Pnt1, Pnt2, Pnt3, Pnt4;

int x1,y1,x2,¥2,x3,y3,x4,y4;

float xc1,yc1,xc2,yc2,xc3,yc3,xcd, yc4,

Byte Colr1, Colr2;

* baindsiatainiebodbdbdl bt * bbohdibebodel hbniudadatobodok bbbt bbb bdd ile

ALG_IMG_FILE_OPEN_READONLY);
if (imgfile == NULL)
{
alg_IMG_PrintError (stderr, “main”, ALG_FILE_ERROR_OPEN):;

retumn (-1);

/* allocate buffers */
pixelbuf = (alg_IMG_PixelValue *) calloc (imgfile ->isizex,
sizeof (alg_IMG_PixelValue));
if (pixelbuf == NULL)
{ .
alg_IMG_PrintError (stderr, "main”, ALG_FILE_ERROR_MEMORY);
alg_IMG_FileClose (imgfile);

return (-1);
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}

Set_Graphics_Mode(1024, 768);
Init_Palette(PalArray);
Set_Palette(PalArray);
Init_Perspective((Boolean)0, 0.0, 0.0, 500.0, 500.0);
Init_Plotting(Viewing_Angle,Viewing_Tilt);
Init_Lighting(Lignt_Angle, Light_Tilt);

I Doitl*/

for (icnt_lines=0; icnt_lines<imdfile ->isizey; icnt_tines++)

{
ifailr = alg_iMG_FileReadNextLine (imgfile, pixelbuf);

if (ifailr)
{
printf (" Failure reading file.\n");
alg_IMG_PrintError (stderr, "alg_IMG_FileReadNextLine",
ALG_FILE_ERROR_RFADY);
alg_IMG_FileClose (imdfile);

retum (-1);

/* load the buffer */
for (j=0; j<imdfile ->isizex; j++)
{
(unsigned char)(dispbuf[jlficnt_finesl)=
(unsigned char){((long int)pixelbuf(j].red+
(long int)pixelbuffj].gm+
(long int)pixelbuf{j].biu)/3);
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} /*0..255 */

/* display wire-frame */

xfactor=-(float)(imgfile->isizex)/2.0;

yfactor=+(float)(imgfile->isizey)/2.0;

for (icnt_lines=0; icnt_lines<imgfile->isizey-1; icnt_lines++)
{
for (j=0; j<imdfile->isizex-1; j++)
{
/I compute the four points
x1=j
y1 = icnt_lines;
xc1 = xgrid * (xfactor + (float)x1);
yc1 = ygrid * (yfactor - (float)y1);
H1 = (float)dispbuf{x1]ly1]*hscale;
Vec(xc1, yc1, H1, Pnt1);

CX2 =4,
y2 = icnt_lines;
xc2 = xgrid * (xfactor + (float)x2);
yc2 = ygrid * (yfactor - (float)y2);
H2 = (float)dispbuf[x2][y2]*hscale;
Vec(xc2, yc2, H2, Pnt2);

X3 = j+1;

y3 = icnt_lines+1;

xc3 = xgrid * (xfactor + (float)x3);
yc3 = ygrid * (yfactor - (float)y3);
H3 = (float)dispbuf{x3][y3]*hscale;
Vec(xc3, yc3, H3, Pnt3);

x4 =i
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v4 = icnt_lines+1;

xc4 = xyrid * (xfactor + (float)x4);
yc4 = ygnid * (yfactor - (float)y4);
H4 = (float)dispbuf[x41[y4] hscale;
Vec(xc4, ycd, H4, Pntd);

/I compute surface normal for triangle 1
VecSub(Pnt2, Pnt1, vi1);

VecSub(Pnt4, Pnt1, v2);
VecCross(v1,v2,vc1);
VecNommalize(vc1);

/I compute surface normal for triangle 2
VecSub(Pnt4, Pnt3, v1);

VecSub(Pnt2, Pnt3, v2);
VecCross(v1,v2,vc2);

VecNormalize(vc?2);

// shade tnangle 1 gray based on red component
if(shade_wireframe)
{

Intensity_Calc(vc1);

Colr1=(Byte)((float)Intensity[0]/4.0);

else
Colir1=DifColor{0];
/I shade triangle 2 gray based on red component

if(shade_wireframe)

{
Intensity_Calc(vc2);
Colr2=(Byte)((float)Intensity[0}/1.0);
}
else

Colr2=DifColor[0];

if(hidden_surface)
{
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/l check visibility of triangle 1

if(VecDot(vc1, View_Vector) <= 0.0)
Draw_Filled_Triangle_3D(Pnt1, Prit2, Pnt4, 0, Colr1);

/I check visibility of triangle 2

if(VecDot(vc2, View_Vector) <= 0.0)
Draw_Filied_Triangle_3D(Pnt3, Pnt4, Pnt2, 0, Colr2);

}
else
{
Draw_Triangle_3D(Prit1, Pnt2, Pnt4, Coir1);
Draw_Triangle_3D(Pnt3, Pnt4, Pnt2, Colr2);
}

Wait_For_Key();
Exit_Graphics();

/* Close ‘'em up */

alg_IMG_FileClose (imdgfile);

return (-1);
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CCD CAMERA

MINI PCB — MOUNTED OCD CAMERA Mode! 34 A7 B&W CCD camera on a PCB
54 mm X 38 mm. Six IR LED's on board, IR responsive. Works to0.1m fux light. Connect to any

standard monitor VCR input or a video modulator. Use in total darkness with IR torch 12V
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Charge-Coupled Devices

The products of a new concept in semiccnductor
electronics, they hold considerable promise in applica-
tions as diverse as image sensors and information-
storage elements for computer memories.

By Gilbert F. Amelio Reprinted from Scientilic American February 1974

For the past four years there has beer: a growing excitement
among solid-state physicists about a new concept in semicon-
ductor efectronics that may someday have an impact on our
lives as dramatic as that of the transistor. The new concept is
charge-coupling andits practical manifestation is the charge-
coupled device.

Like the transistor, the charge-coupled device is a concept of
semiconductor electronics; as such it is subject to the same
physical laws that govern the transistor's dynamics and
fabrication. That, however, is where the similarity ends.
Although the charge-coupled device shares much the same
technological base with its distinguished predecessor, it is a
functional concept that focuses on the manipulation of
information rather than an active concept that focuses on the
modulation of electric currents. Transistor technology has
made possible computer-memory components with thou-
sands of memory elements on a single chip of silicon; charge-
coupling is making possible comparably sized memory compo-
nents with tens of thousands or even hundreds of thousands
of memory cells per silicon chip at approximately the same
cost.

What is charge-coupling? It is the collective transfer of all the
mobile electric charge stored within a semiconductor storage
element to a similar, adjacent storage element by the external
maniputation of voltages. The quantity of the stored charge in
this mobile “packet™ can vary widely, depending on the
appfied voltages and on the capacitance of the storage
element. The amount of electric charge in each packet can
represent information.

Perhaps the easiest way to visualize the operation of a charge-
coupled device is through the use of a mechanicat analogy.
Imagine a machine consisting of a series of three reciprocating
pistons with a crankshaft and connecting rods to drive them
[see top illustration on next two pages). On top of one or more
of the pistons is a fluid. Note that rotating the crankshaft in a
clockwise manner causes the fiuid to move to the right,
whereas rotating the crankshaft in a counterclockwise manner
would cause the fluid to move to the left. Since it takes three
pistons to repeat the pattern, this arrangement is called a
three-phase system. lf it is desired to move the fluid in one
direction only, a two-phase system can be devised by
imposing an asymmetry on the piston design [see bottom
illustration on next two pages). Regardless of the direction of
rotation, the fluid now advances to the right.

Analogous charge-coupled devices can be fabricated of
silicon [see illustrations on page 26). The devices consist of a

“p iype” silicon substrate (in which efectrons are normallv the
signal carriers) with a silicon dioxide insulatin.g layer on its
surface. An array of conducting electrodes is deposited in turn
on the surface of the insulator. The electrodes can be
interconnected to establish either two-phase or three-phase
operation. Underlying the insulator and within the bulk of the
semiconductor the electrical conductivity of the silicon can be
selectively altered to form “n type" material (in Which not
electrons but electron “holes” are normally the signal carriers).

The correspondence with the machine in the mechanical
analogy is realized by supposing that the fluid represents an
accumulation of electrons, that the pistons represent the
potential energy associated with the voltages applied to the
electrodes and that the crankshaft and connecting rods
represent the driving voltages and their relative timing.

When a periodic wave form called a “clock” voitage is.applied
to the electrodes, some of the electrons in the vicinity of each
electrode will form a discrete packet of charge 2nd move one
charge-coupled element, or urit cell, to the right lor each full
clock cycle. The packets of electron charge therefore move to
the right as a result of the continuous lateral displacement of
the local “potential well" in which they find themselves. They
are thus—or so it seems—always falling.

The creation of the necessary potential well in the semiconduc-
tor substrate deserves some elaboration because of its central
importance to the charge-coupling concept. In this context a
potential well is a localized volume in the silicon that is
attractive to electrons; in other words, it is the most positive
place around and hence is a desirable location from the point
of view of the negative electron, Potential wells are formedina
charge-coupled storage element by the interaction of the
different conductivity-type regions of the silicon [see illustra-
tion on page 27). This interaction forms a well for electrons
such that the higher the clock voltage, the deeper the well. Any
electrons in the well will move with the clock voltages.

Now, if two or more weils oi different depths are placed close
to one another, the wells will overlap and charge may be
“coupled.” or transferred, from one storage element to the
next as the depth of the well is altered by the clock voltages.
Thus the external clock voltages on the electrodes cause the
electrons to move in packets through the semiconductor in a
potential-energy trougl: known as a channe!l. This mode of
electron transfer is the essence of charge-coupling.
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Closeup View of a small portion near the output ol a
charge-coupled photosensor array is provided by this
scanning electron micrograph.
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The phenomenon of charge-coupling is in itself inadequate
for the purpose of constructing a useful device. A practical
charge-coupled device must be able to introduce the neces-
sary electrons into the structure and also have a means at
some location in the channel for detecting the amount of
charge in a packet. Thus for a structure to be classified as a
charge-coupled device it must possess at least three attributes:
input, charge-coupling and output.

As an example of a simple yet functionalty complete charge-
coupled device, consider a “shift register” consisting of eight
three-phase elements, an input diode and gate and an output
diode and gate [see illustration on page 28). This structure is
in fact very similar to the first charge-coupled device ever
tabricated. The signa! that is to be entered into the charge-
coupled device is connected to the input diode, which acts as
a source of electrons. if the input gate is held at a low voltage,
no signal electrcas can enter the channel. In order to put a
packet of electrons into the device it is necessary to wait until
the first-phase electrodes are in the high-voltage condition
and then “tum on” the input gate by raising its voltage.
Electrons fill the potential well until the energy level for
electrons in the well is the same as that for the electronsin the
source. The input-gate voltage is now lowered to isolate the
source, and the charge packet created is ready for transfer
down the channel. in the detection of the signal the charge is
merely transferred to a “drain,” or output diode. where it
appears as & current in some external circuit. This simple

charge-coupled device fulfills the function of an eight-bit shift
register, a device potentially useful in computer architecture.

Devices fabricated and operated in this manner verify the
predicted performance withone exception. Unfortunately not
all the electrons advance with the packet on each transfer, and
the residual charge appears in a trailing packet. The magni-
tude of such “charge-transfer inefficiency" is a function of the
design of the device and the frequency of operation. Transfer
inefficiency imposes a fundamental limitation o: the speed
and number of transters for a practica! charge-coupled device
because of the resulting attenuation of the charge packet as it
is moved through the device from one region t2 the next.

There are two reasons for charge-transfer inefficiency. First,
the electrons may be inhibited from moving because of local
regions of lower potential energy (corresponding to dents or
ridges in the top of the piston in the mechanical analogy).
Second, the frequency of operation may be so high that there
is not enough time for all the electrons to follow the moving
potential wetls. The former probtem is one that is influenced
predominantly by the design details of the particular charge-
coupled device. Researchers working on the development of
such devices are continuing to explore this aspect of charge-
coupling. Recent advances in technology have significantly
reduced the seriousness of the problem. The problem of the
speed of the electrons’ motion, however, has more basic
origins and deserves additional comment.

Mechanical Analogy uselul invisualizing the operation of
a charge-coupled device is depicted in this sequence of
idealized drawings. The machine illustrated consists of a
repeating series ol three reciprocating pistons with a
crankshalt and connecting rods to drive them. On top of
one or more of the pistons is a lluid (color). Rotating the
crankshalt in a clockwise manner, as shown in this

instance. causes the fluid to move to the right. Il the
crankshalt were to be rotated in a counterclockwise
manner, on the other hand, the lluid would move to the
lelt. This particular type of arrangement, which requires
three pistons to repeat the pattern, is called a three-phase
system. An analogous charge-coupled device can be
fabricated of silicon (see top illustration on next page).
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Asymmetrical Pistons are added to the mechanical ana-

logue in order to introduce the operating principle ol a*

two-phase system. Regardless of the direction in which
the crankshalt is rotated, the lluid now advances to the
right. In the correspondence with an actual charge-

The electrons are induced to move to an adjacent region of
lower energy {thatis.adeeper potential well) by acombination
of three influences: self-induced forces, field-aided forces and
thermal forces. Self-induced movement results from the
simple fact that a high-density packet of electrons (or any
similar particles) tends to spread rapidly if tiie constraining
tforce is removed, as is the case when the clock voltages
change. This type of force is important during the early stages
of charge transfer. Fieid-aided movement is important if the
structure is designed in such a way that electric fields exist to
assist the electrons’ motion in the desired direction. This
corresponds to adding a stope to the top of the pistons in the
mechanical analogy. i such a force is present, it is important
only toward the end of the charge-transfer cycle. Thermal
forces arise from the fact that the electrons receive thermal
energy from the silicon tattice and as a result are free to move
about randomly. [n their random motion they tend to move tu
regions of minimum electron energy. This type of force is
important at the end of the transfer cycle only if field-aided
forces are absent.

The self-induced force lasts for only a brief time at the
beginning of the transfer cycle, butitis responsible for moving
about 90 percent of a “saturation,” or full, charge. If the field-
aided force is present, it is responsible for moving most of the
remaining charge atarate directly proportional to the strength
of the electric field and inversely proportional to the distance
between the electrodes. if the field-aided force is not present.
the remaining charge will mcve under the influence of thermea!
forces at a rate directly proportional to the temperature and
inversely proportional to the square of the distance between
the electrodes. This rate is usually lower than that resuiting
from the field-aided force, although at small dimensions it
becomes increasingly significant because of its inverse quad-
ratic dependence on distance.

Although these forces are responsjble for moving only a
comparatively small fraction of the total charge packet, they

coupled device the lluid represents an accumulation ol
electrons. the pistons represent the poiential energy
associated with the applied voltages and the crankshalt
and the connecting rods represent the driving voltages
and their timing.

are important because very little transfer inefficiency can be
tolerated in practical devices. For example. if 1 percent of the
charge is left behind at each transfer, most of acharge packet
will have dispersed after only 100 transfers. In general the
charge-transfer inefficiency must approach one partin 10,000
to be considered acceptable for most practical applications. {n
spite of this requirement, devices that can be operated at
frequencies of up to 100 megahertz {100 million cycles per
second) are possible if the structures ar made small enough.
Wwith modern microelectronic manufacturing techniques it is
possibie to design and build a charge-coupled unit cell with
dimensions of less than a mil (a thousandth of an inch) on a
side, although it is not always appropriate to do so.

Unit cells of such small dimensions are possible because of

- the simple nature of the charge-coupled structure, which does

not require direct contact with the sificon in the array region.
This arrangement is to be contrasted with conventional
transistor technology, which in general requires several
contacts per functional cell. Contacts consume a significant
amount of valuable silicon because of the contact areaand the
tolerances needed to form a good electrical connection, Fror
the manufacturing viewpoint it is this feature more than any
other that makes charge-coupled devices so attractive.

The ability to generate, move about and detect many separate
packets of electrons in a small piece of semiconductor
material suggests that the charge-coupling principle can be
applied to fulfil! a number of information-processing require-
ments. In panticuiar the highly crdered manipulation of charge
packets characteristic of the operation of charge-coupled
devices favors uses such as image sensing, computer-
memory operation and sampled-signal processing. In each
case the function is achieved by a proper combination of
charge-coupled unit cells that operate individually exactly as
described above.
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Two Three-Phase Charge-Coupled Elements are shown
in the cross sectional diagram at right; the curves’at left
give the relative timing of the “clock voltage™ wave forms
for three-phase operation. The device consists of a‘p
type” silicon substrate (in which electrons are normally
the signal carriers) with a silicon dioxide insulating layer
on its surface. Conducting electrodes are deposited on
the surface of the insulator. Underlying the insulator and
within the bulk of the semiconductor the electrical
conductivity of the silicon can be altered to form an “n

type” layer (in which electron “hcles” are normally the
signal carriers). Wnen the clock voltage is applied to the
olectroaes, some of the electrons In the vicinity of each
electrode wifl form a discrete packet of charge (black
dots)and move one element to the right for each full clock
cycle. In effect the packets of electron charge movetothe
right as a result of the continuous lateral displacement of
the local “potential well” in which they find themselves
{white contours in substrate).

PASE 1
P-ASE 2

[N 4i-11

PEOATNG
LAYER

wTvog
SeCov
REGONS

‘s CYCLE

CLOCK VOLTAGE

e CrCLE

9 ‘v e
THAE (FRACTIONS OF ONE CYCLEY

uFegagnT K

Three Two-Phase Charge-Coupled Eiements are shown
in these cross sectional diagrams: again the curves give
the relative timing of the clock voltages, this time for two-
phase operation. Here the potential wells are given the
required asymmetry by the introduction of different n-

type conductivity regions just under the insulating layer.
Asintheillustration at the top, the external clock voltages
on the electrodes cause the electrons to move in packets
through the n-type semiconductor layer toward the right.
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Silicon, the semiconductor material of which charge-coupled
devices are generally fabricated, is highly sensitive to visible
and near-infrared radiation [see illustration on page 9]. In
other words, when fight falls on a silicon substrate, the
radiation is absorbed (by means of the Einstein photoelectric
effect). which results in the generation of electrons in a
quantity proportional tothie amount of incident light. tf there is
present an array of potentia! wells such as the one formed by
charge-coupied devices, these electrons will fill the wells to a
level corresponding to the amount of light in their vicinity. This
“electro-optic” creation ot electrons represents an input to the
charge-coupled device that 1s entirely different from the input
method required for the shift register discussed above and
makes the charge-coupling concept useful for very different
kinds of application. Nonetheless, the packets of electrons
generated by the light can be moved, just as in the shift
register, to a point of detection and converted to an electrical
signal representative of the optical image incident en the
device. That signal. after some conditioning, can be displayed
on a cathode ray tube. In this way a charge-coupled device
can become the heart of a television camera.

One of the significant advantages of charge-coupled image
sensors over vacuum-tube sensors is the precise knowledge
of the photosensor locations with respect to one another. In a
camera tube the video image is “read” from a photosensitive
material by a scanning electron beam. The position of the
beam is never precisely known because of the uncertainty in
the sweep circuits resulting from random electrical noise. Ina
charge-coupled sensor the location of the individual photosen-
sor sites is known exactly, since it is determined during the
manufacture of the component Such “metric” accuracy is
important for proper alignment in color cameras and in
applications requiring data reduction of the acquired image
(as in photographiz missions in space and photogrammetry).

It is generally convenient {or purposes of discussion to
separate charge-coupled sensars into two categories: linear
sensors and area sensors. A linear image sensor is a simple
straight-line array of photosensors with the associated readout
and sensing circuitry. An area image sensor is a two-
dimensional mosaic of photosensors, again with the associ-
ated readout and sensing circuitry.

Linear image sensors are used for a host of applications,
including air-to-ground and space-to-ground imaging, fac-
simile recording and slow-scan television. The image to be
viewed is obtained by providing relative motion between the
sensor and the scene with the axis of the array perpendicular
to the direction of the motion. A resolution of 500 or more
photosensor elements is usually required. A primitive linear
imaging device can consist of nothing more than a charge-
coupled shift register and an output diode. in this structure the
image is acquired when one holds the potential wells stationary
by stopping the voltage clocks for some period of time (the
“integration time™) and then rapidly reads out the information
by starting the clocks. Such a simple charge-coupled device
should be practical only in special applications that allow very
long integration times. The reason for this limitation is the
“smearing” of the image that results when the shift register is
clocked at the same time that it is illuminated.

A really practical charge-coupled linear image sensor is more
complex. It consists of a photosensor array for accumulating
the photocharge pattern plus an associated charge-coupled
shift register with one charge-coupled element for each
photosensor element in order to move the resulting charge
packets to an output point. The elements of the photosensor
array are individual charge-coupled storage elements with a

common electrode called a photogate. They are electrically
separated from one another by a highly concentrated p-type
region called a channel stop. The photosensor array is
separated fiom the charge-coupted shift register by a region
over which there is an electrode calied the transfer gate.

In operation the photogate voltage 1s he'd high and the charge
generated by the incident radiation (ihe photocharge; is
collected by the indivicual photosensor elements. At the end
of the integration time the transfer-gate voltage is raised from
its normally low voltage condition. The charge-coupled shift-
register electrodes adjacent to the photosensor elements are
also brought to a high-voltage state. The photogate voltage is
then lowered and the accumulated photocharge transfers to
the shift register. After that is accomplished the transfer-gate
voltage is lowered and the photogate voltage is brought back
to its normally high state for another integration period.
Meanwhile the charge-coupled shift register is clocked for the
purpose of reading out the charge pattern.

A high-dencity image sensor is more economically designed
with one shift register on each side of the photosensor array

Since there must be one charge-coupled element for each
photosensor element, the distance between photosensor
elements is equal to the distance between the shift-register
electrodes for a two-phase charge-coupled shift register and
is equal to 1.5 times the distance between shift-register
electrodes for a three-phase charge-coupled shit register. in
this examplc ‘he signal charge from the two three-phrase shift
registers is transported to a three-phase, two-element register
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Potential-Energy Profiles for a typical charge-coupled
information-storage element are shown here as a function
of distance into the bulk of the semiconductor at right
angles to its surlace. (In orcer to show the poteutial weiis
clearly. this diagram has been rotated 0y 90 degrees with
respect to the preceding ones.) The charge-distribution
patterns are shown for two situations: with no electrons in
the well (top) and with some electrons in the well
(bottom). As the curves indicate, the higher the clock
voltage, the deeper the well.

Ann



T Momidr  pePaiit  Wpsv M ot g i oy e

.. L S RIS IR S . L. T e —

i, o

o A o e e

< ety gt

for detivery to the on-chip preamptifier. if two-phase tech-
nology is used, however, it is possible to ghift the charge
directly into an output diode, which is in turn the input to the
on-chip preamplifier. Note that in either case the infurmation-
output rate of the device is twice the rate of either of the long
shift registers. 1t is clear from this example that a two-phase
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input and Outpul Operations of a simple eight-element.
three-phase charge-coupled “shilt register” are summa-
rized in this series of diagrams. The signal enters the
device by way of an input diode, which acts as asource of
electrons. If the input gate is held at @ low voltage, no
signal electrons can enter the potential-energy “channel”
(1). In ordar to put electrons into the device one must wait
until the lirst-phas2 electrodes are in the high-voltage
condition and then “turn on” the input gate by raising its
voltage (2). Electrons lill the polential well until the energy
level lor the efectrons in the well is the same as that for the
electrons in the source. The input-gate vollage is now
lowered to isolate the source (3), and the charge packet
created is ready for transfer down the channel (4). The
signal is detected by transferring the charge packet to an
output diode, where it appears as a current.

charge-coupled structure notonly is easier to clock butalsois
more economical to lay out for a practical device. Even though
it is somewhat more difficult to manufacture because of the
required asymmetry, it is likely to dominate future designs of
charge-coupled devices when fully developed.

A linear sensor can be made to produce conventional two-
dimensional images [see illustralion on next page). Theimage
to be sensed is placed on a rotating drum. which provides the
necessary motion of the image with respectto the device. The
speed of roiation is synchronized with the vertical scan of the
monitor. The charge-coupled linear image sensor provides
each horizontal video line for the monitor by a complete
sensing and readout operation repeated rapidly to supply all
the horizontal lines for a full frame. In many applications the
device is the moving element in the system, as in aerial
reconnaissance, where the device is located in an airplane ora
satellite.

The quality of image reproduction achievable with a linear
charge-coupled sensor is excellent. retiecting the large
dynamic range of the image sensor [see illustration on page
317). The dynamic range is the ratio of the maximum to the
minimum aeatectable image intensity. The quality of the
reproduction demonstrates the very high transfer efficiencies
and low electrical noise levels that can be achieved in existing
charge-coupled devices.

Area image sensors are useful primarily for television-type
camera applications. The image is obtainec by conve: tional
line-by-line scanning of the array mosaic and reproduction of
the resulting video signal on a standard raster-scanned
cathode-ray-tube monitor. A charge-coupled area image
sensor designed for such a readout mode can be designed ina
manner analogous to the linear image sensor. As in standard
broadcast television, the image is read out in two separate
fields by first reading ail the even-numbered photosensor
elements in each column and then all the odd-numbered
phctosensor elements in each column rather than by reading
the odd and even elements in parallel, as in the case of the
linear image sensor.

The area image sensor operates as follows. Light falling
continuously on the photosensor sites produces electrons,
which accumulate as charge packets in the potential wells
created by the photogate voltage. After an interval of a thirtieth
of a second the charge packets collected in the photosensors
adjacent to all the phase-1 electrodes are transferred to the
region under the phase-1 electrodes by raising the phase-1
voltage and lowering the photogate voitage. The charge
packets in photosensor sites adjacent 10 the phase-2 elec-
trodes do not transfer because the phase-2 voltage remains
fow. After the phase-1 transfer takes place the photogate
voltage again goes to its normally high state and more
electrons begin to accumulate in the depleted photosensor
sites. The charge packets in the opaqued shift register are now
transferred to the horizontal shift register at the top of the
array. Each vertica! transfer fills the horizontal register, which,
is then read out completely, producing a line of video
information at the output. After all these lines are read out (a
procedure that takes only a sixtieth of a second) the photo-
sensors adjacent to all the phase-2 electrodes are read out.
and in a similar manner this second field is delivered as a video
signal at the output. Finally. the entire operation begins again
and is completed at regular intervals of a thirtieth of asecond.

A typical image sensor designed to operate in this fashion
consists of a rectangular 100-by-100 photosensor grid [see
illustration on page 22]. Each photosensor element and
associated readout electrode occupies only 1.9 square mils.
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All 10,000 efements fit on a chip that measures .12 by .16 inch.
An image taken with a camera system using such a device can
be displayed on a television monitor.

This image-sensing device and others made by charge-
coupled techniques are still somewhat primitive, but they
clearly point the way toward a powerful camera technology.
The combination of sofid-state reliability, low-voltage opera-
tion, fow power dissipation, large dynamic range, metric
reproducibility and visible and near-inirared response offcrs
tc the potential user a ce.npeafling advantage over vacuum-
tube image s2nsors and other solid-state image sensors.

The cnarge-coupling concept is basically one of semicon-
ductor electronics rather than one of electro-optics. Because
of the electro-optic characteristics of silicon, however, the
light-sensing properties of charge-coupled arrays have tended
to dominate this new technology. Nonetheless, the data-
handling properties of such arrays may be of equai or even
greater significance.

A charge-coupled semiconductor a?ray is virtually ideal as a
timc-sampled analogt e shift register. From the viewpoint of
the e!ectrical engineer this means a delay line where the detay
is proportional to the readin/readout rate; if the array is long
enough to contain the complete message, the readin and the
readout rates can be different and the maximum delay
available is limited only by the thermal generation of random
electrons. Al low temperatures several minutes of delay are
possible.

As a memory or digital-storage device, charge-coupted arrays
can perform the functionsof sequential access or hybrid tasks
such as drum or disk storage. The use of solid-state charge-
coupled arrays to eliminate 2fl mechanical motion and parts is
astrong advantage of amemory consisting of charge-coupled
devices.

The intrinsic analogue nature of the charge packet in a
charge-coupled device suggests broad potential for applica-
tion to sampled-signal processing. In a fundamental sense the
use of charge-coupled devices as image sensors is merely a
special application of the device as an analogue shift register.

if one restricts the definition of sampled-signal devices to
those with an electrical (rather than an optical) input, then the
predominant members of this class are variable delay lines
and filters.

A delay line is a circuit that reproduces as accurately as
possible an input signal delayed by a finite period of time. A
delay line is “variable” ii the time delay can be altered
electrically. The charge-coupled device acts as a natural delay
line since any signal placed on its input diode will appear at its
output in sampled form zfter the interval required for the
charge packets to be shifted through all the elements of the
structure. The charge-coupled device can be used as a delay

AZLATIVE RESPONSE ——>

WAVELENG TH (MICACIVS)

Relative Spectral Responses of a charge-coupled silicon
photosensor element (colored curve) and the human eve
(black curve) are compared. The semiconducior material
absorbs not only visible light (.4 to .7 micron) but also
necr-infrared radiation (.7 micron to 1.1 microns). The
absorption of such radiation by a silicon substrate results
inthe generation of electrons in a quantity proportionaf to
the amount of incident radiation. It is this “electro-optic”
property that enables charge-coupled devices to be used
as image sensors.
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Two-Dimensional Images can be reproduced with the aid
of alinear charge-coupled sensor in a variety of ways, one
of which is outlined in this schematic diagram. The image
to be sensad is placed on a rotating drum (left) whose
speed of rotation is synchronized with the vertical scan of

a conventional television dispiay ‘monitor (right). The
charge-coupled device and the associated readout cir-
cuitry produce horizontal video fines at a rate rapid
enough to build up afull-frame image on the screen of the
monitor.
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CompuServe is m;ch mo;e... AIM@?M@@EGM

“=The AVerMediaTechnologies Sectionof theMultimedia Vendor-Forum-ig-your-windowdta.the-body of.additional secxices axail..
on CompuServe. riany sérvices complement specific applications. Others add a new-dintensionsto business endeavors. Still oth
to personal interests, [rom aviation to Zinfandel wines.

*Invest Wisely. Speed stock purchases and sales with convenient electronic brokerage services. View stock trends online, res
investment possibilitics, or transfer data from CompuServe for use ir your favorite spreadsheet package.

*Take a trip. Cumparo airline schedules and fares on CoumpuServe. Find the least expensive flight or the best time to fly. Bo
your tickets online, or pass information v to your travel agent.

ing diverse specializations. Avoid lengthy library searches by pulling up abstracts and full articles directly online.

*Be informed. Turn to CompuServe's online news services daily for news from the Aysociated Press’ national and internatior
wires, United Press International's nationsl,international and regional wires, The Washington Post, Reuters, and other reput
sources. The Exccutive News Service scans these wires for articles on topics you select, then clips and saves them for reading

l *Do your homework. Turn hours of resesich into minutes online, with hundreds of nativnal and internotional databases reg
l leisure. 3
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Don't pass this up.

As an AVer:iodil Technologies customer, you're entitled to a free Introductory Membership to CompuServe, Including:

— - mee—® e i wmn e e

“A FREE on month membership to accesa all of CompuServe's Basic Services,

*a $ 15 introductory usage credit to explore AVerMedia Technologies Section of the Multimedia Vendor Forum and
CompuServe's other Extended and Premium Service offerings,
*a private User 1D Number and Password,

*a complimentary subscription to CompuServe Magazine,CompuServe’s monthly computing publication.

Start connecting with AVerMedia Technologies and other CompuServe members by completing and returning this reply card, or
call 800-524-3388 and ask for Representative #228 (In the UK, call 0800 289 378, In Germany, call 0130 37 32. In the rest of
Europe. call (+49)(89) 66 55 0 111. Outside the U.S., Canada and Europe, call 614-529-1349. Be sure to ask for Representative
#228). If you're already a CompuServe member, enter GO AVER at any ! prompt to access the AVerMedia Technologies Section of
the Multimedia Vendor Forum on CompuScrve.

Try out CompuServe free!
Return this card or call us for

your free User ID and Password.

Name:

Position:

Company:

Address:

City: St Zip

Country: Tel:

PSS

2
I
L%

.:L“.
.1
{

—— e e — ——— — —— —— S e fpomep” " e =

. ———— G e e — —— — — — — ——— — —— et et St e e

-

FCC NOTICFE

This card has becn tested and found to comply With thé limits for a Class A digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a commercial, industrial or
business environment. This equipment generates, uses, and canradiate radio frequency
energy and, if pot installed and used in accordance with the instruction, may cause
harmful interference to radio communications. However, there is no guarantee that
interference will not occur in a particular installation. If this equipment does cause
harmful interference to radio or television reception, which can be determined by
turning the equipment offand on, the user isencouraged to try to correct the interference
by onc or more of the following measures:

® Reorient or relocate the receiving antenna.

® Increase the separation between the cquipment and recciver.

® Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

® Constlt the dealer or an experienced radio/TV technician for help.

CAUTION ON MODIFICATIONS

To comply with the limits for the Class A digital device, pursuantto Part 15 of the FCC
Rules, this card must be installed in computer equipment certified to comply with the
Class A limits. All cables used to connect the computerand peripherals must be shielded
and grounded. Operation with non-certified computers or non-shielded cables may
result in interference to radio or television reception.

Any changes or modifications notexpressly approved by the grantee of this device could
void the user’s authority to operate the equipment.

DISCLAIMER

Information presented in this publication has been carefully checked for reliability;
however, no responsibility is assumed for inaccuracies. The information contained in
this document is subject lo change without notice.
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AVer VideoCommander 2 is a trademark of AVerMedia TECHNOLOGIES, Inc. IBM
and PS/2 are registered trademarks of International Business Machines Corporation.
MS-DOS is a registered trademark and Windows is a trademark of Microsoft
Corporation. All other products are trademarks or registered trademarks of their
respective owners. .

Copyright

©1994 by AVerMedia TECHNOLOGIES, Inc. All rights reserved. No part of this
publication may be reproduced, transmitted, transcribed, stored in a retrieval system,
or translated into any language in any form by any means without the written
permission of AVerMedia TECHNOLOGIES, Inc.
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Whatis ,
AVer Video
Commander 2

Features

ﬂ

introduction- -- -~~~ - —=— —

AVer VidcoCommander 2 is a new-generation video
windowing board which offers RGB true color, live video
capturing, frame grabbing and windowing capabilities. Now
you are able to show a true color picture and live video on your
computer, you may capture them and store in your hard disk
drive as well. AVer VideoCommander 2 will make your
computer become a multimedia video station. )

AVer VideoCommander 2 comes with the following
features:

M 24 bits RGB true color video mode in 1.5 MBytes video
memory or 16 bits RGB hi-color video mode in 1 MBytes
video memory.

® Supports VGA mode 640x480 in 16/256/32K/64K/16M
colors, 800x600 in 16/256/32K/64K colors, and 1024x768
in 16/256 colors.

M Maximum Vidco Resolution on Memory : 1024x512.

B Maximum Video Resolution on VGA screen : 640x480.

® New-generation display processing capability gives clean
and crisp display.

M Fractional zoom up to 1:16 times.

W Real-time panning, horizontally and vertically

W No limitation of system memory, able to address first mega-
bytes memory bank or over first mega bytes system memory.

¥ Video Input : Composite video or S-Video, select one out
of three sources at a time.

W Video Input Format : YUV 422

M Video Output : Standard VGA, from 3 1.5Khz to 35Khz.



"Package
Contents

System
Requirements

VGA Card
Supported

#

This package includes following items: - = ~e — — - -
M AVer VideoCommander 2 Adapter Guide
M User's Guide

B One 3.5" Floppy Disks

u Feature Connector Cable

m Video Cable

‘To run AVer VideoCommander 2 properly, you need:

B A 386 orhighermodel of IBM PC/AT compatible computer
B VGA graphic card with a [cature connector

M 4 megabytes free space on your hard disk

® Windows 3.1 or higher

M A Microsoft mouse or compatible

AVer VideoCommander 2 supports most major VGA cards
in the market. For extended modes such as hi-color or true-
color modes, AVer VideoCommander 2 supports those
created by the following hardware devices:

1. VGA cards with Sierra RAM-DAC : SC11483, SC11487,
SC15025, SC15026 or compatibles.

2. VGA cards with AT&T RAM-DAC : 20C490, 20C491
or 20C492.

3. VGA cards implemented with CIRRUS GD5426 chipset.
Forthose VGA cards not on the list, AVer VideoCommander

2 may supportsthemas well. Ifycur VGA cardsisnot working
properly, please refer to your dealer.

- — About-this.

"

-

#

The purpose of this guide.is to assist users in installing and
operating AVer VideoCommander 2 adapter in an ISA~Bus”
compatible computer. .

To make installing process easier and quicker, this guide is
divided into the following sections:

Introduction

Installing the Adapter

Installing the Utilities and Drivers
Opcrating the Windows Utility
Operating the DOS Utility

You must read this guide thoroughly before attempling to use
the AVer VideoCommander 2 adapter.
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- Installing the Adapter - — -—- -

TS
Before You
Begin

Connectors
Jumpers and
DIP Switches

Before installing AVer VideoCommander 2 into your com-
puler, please perform the following:

1. Read this manual first and learn how (o set the jumpers and
DIP switches, and how to connect the cables properly.

2. Prepare a screw driver which is appropriate for your
computer.

3. Turn off the computer. Disconnect the computer’s power

cable from the AC outlet. Disconnect all cables attached to
the back of the computer.

There are two video connectors, one DIP switch block and two
Jjumper blocks on the boards (Figure 1):

n J3 Multiplo Feature Connector
: / J2 Feature Connector

li - Video-In
H Connector

]~ Video-Out
Connector

HHURIEHEH

SW1 Dip-Switches

Video Memory Block

Figure 1. Board Layout



Default Settings

Your AVer-VideoCommander 2-has alrcady been config-
ured to run on a typical multimedia setup. The DIP switchand
Jumper default settings are shown below:

Switch/Jumper Setting Function

SWwWi-1 OFF Enables software

SW1-2 OFF selection of memory

SW1-3 OFF access modes

SWIi-4 OFF

SWI1-§ OFF

SWI1-6 ON

J4-17/18 CLOSE Set /O port address
as B28/B29 Hex

For the advanced uscr, a scpacratc scction dctails the
necessary adjustments required for setting up AVer
VideoCommander 2 toyour ownsoftware/hardware require-
ments. Please refer to "Appendix A : Techuical Supple-
ment" for the relevant information.

e v

Adapter

Mounting the

" R S

~ . Remove the computer*scover as explained below: -- -

a. The rear of your computer may be fitted with a plastic'
panel. Remove this panei.
b. Remove the cover fixing screws.

¢. Remove the computer’s cover.

2. Insert the AVer VideoCommander 2 adapter into next
expansion slot to VGA adapter. If this slot is not
available, move the occupant to another empty slot.

3. Connect AVer VideoCommander 2 to VGA adapter
with a 26 pins flat cable through feature connector on
both adapters. Note that the colored edge of the flat
cable is marked as pin No. 1, and it must be placed at
the same direction of both feature connectors.

Feature Connector

Cable \ = S

Figure 2.Connccting AVer VideoCommander 2
and VGA Card

-

b
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‘4. Connect your VGA monitor and VGA output connector
1o AVer VidcoCommander 2 with video cable.

S Connect video source to AVer VideoCommander 2.
This adapter allows three vidco input sources, you may
activate one at a time.

Vidco Sources
/

] I Composite Video
xGEH 1 5-VHS Video

£ §) 3 Composite Video

VGA Connector Video-Out to Monitor

Figure 3.Connccting AVer VideoCommander 2 to
VGA Monitor and video source

6. Re-assembling the computer.

a. Check the following before replacing the cover:

@ Connections between the adapter and the computer
lj.lumper block setting

b. Fix the computer’s cover using the mounting screws.

c. Replace the rear plastic panel if fitted.

Optionw

—— e e <Multiple Card___ User may install more than one AVer VideoCommander 2

in one system. Each AVer VideoCommander™2is able™
to provide separate video source, inother word, uscr may have
more than one active video source in one system.

I. Insert the 2nd AVer VidcoCommander 2 adapter into
next expansion slot to first one.

2. Connect first and second A Ver VideoCommander 2 with
a 26 pins flat cable. The first one is connect to "J3" and
the 2nd one is conneet to " J2"(see Figure 4.). Note that the
colored edge of the flat cable is marked as pin No. 1, and it
must be placed at the same dircction of both feature
connectors.

Multiple Feature / 1st AVer VideoCommander 2

2nd AVer VidcoCommander 2

Figure 4.Connecting 1st AVer VideoCommander 2
and 2nd AVer VideoCommander 2



- ™ = “When installing multiple cards,there are severalDip-Switches'and
Jumpers have to set up, the default as follow:

SW1-7 ON Sets multiple card

SW1-8 ON address

J4-112 CLOSE Sets card ID

J4-17/18 CLOSE Sets IO port address
as B28/B29 Hex

For the advanced uscr who wish to sct up the multiple card
function, a scpacrate scction details the necessary adjustments
required for setting up AVer VidecoCommander 2 to your
own softwarc/hardwarc requircments.  Plcase refer to "Ap-
pendix B : Multiple Cards Setting” for the relevant
information.

Important Note

The multiple card function cannot access di-
rectly from the basic operation program. The
information in this section is for programer
level users. Normal end-user needs a special
application software to drive this function.

10

W = zm

—Installing the Utilitiessand Drivers ~

e
First of All

Before youstart the installation, you shall make a backup copy
of the utilities and drivers disks in this package. .

AVer VideoCommander 2 works inboth DOS and Windows
environment. There are.two utilities(Windows and DOS)and
two drivers comes with this package :

1. AVer VideoCommander 2 Utilities
AVer VideoCommander 2 provides two utilities, one is
Windows base and another one is DOS base video-in-a-

window software which aliow users to operate adapter in
both modes.

2. AVer TV Tuner Driver

This is the link driver for AVer Tuner board to work
with AVer VideoCommander 2 adapter.




Installing the
Utilities

T
e e s o e

AVer VideoCommander 2 Windows Utility

Before starting installation, you have to activate your Win-
dows program firsL.

1. Insert the "Utilities Disk" into drive A or B.
2. Select "Run" in "File" puli-down menu when under
Program Manager. Afier a dialog box appeared on

screen, type "ANNINSTALL" and press <Enter>.

3. Select the "Install AVer VideoCommander 2" in main
menu and click on "OK".

==

S ——

Ilmuctmu

install AVes VideoCommandes 2
Iuilal AVet TV Tunes
3

Naw, install program deteets your hardware canliguration
automatically und makes a suggestion ol memory aceess mode
to fit your system.

4. Click on "OK", if you accept the conligurations on
"Video Memory Addressing” dialog box.

5. Specify the fixed drive on "Select Installation Drive..."
dialog box.

6. Specify the path where you want to store the utility when
"Install” dialog box comes up.

Next, several dialog boxes will appear sequentially to show
the status of installation.

e ]

o o et e T e o

‘ == TClick on"OK™ i the'settings are correct when™ €arrent™
Scttings” dialcg box appears:

v Current Settings J

I AVer VideoC der2ls gured for Lineas k y Addressing.
Plcase ensure that the ]umpus are set uccordlngly
Please refer to the | n Guide for further d

/ ®:

Then the main menu comes up and the installation of "AVer
VideoCommander 2" utility is completed.

Installing the AVer TV Tuner Driver

Drivers ' _ )
To install "AVer TV Tuner" driver, you shall activate the

same install program in utilities disk. Beside select "AVer
TV Tuner” in the main menu, most of install procedures are
same as "AVer VideoCommander 2" utility.

13



"EFFECTS™ ™ =~ "Zoom ™™™~ — = =7 = TWe semmos mm o emmotomomornomow am = « | . RED —Enables/Disables-red-component of.an.image.

Enlarges a live or a frozen video image. When the FIT
command is not in effect, you can pan in any region of the
motionystill video while zoom is set.

Strobe

Enables you to specify the frame rate from 1/2to 1/16 of
which the video is to be captured.

Mirror Video

Mirror refers to a special type of stretching, it creates the
right/left reflection of captured image.

Solarize

When the most significant color bit(s) are masked off
during the full motion video capture or while loading an
image through the cpu, it results in freezing the image at
that particular time with resolution that of masked off bits.
This frozen image is displayed super imposed on the
incoming live video with reduced color resolution. The
visual effect is referred to as solarization.

Posterize

When the least significant color bit(s) are masked off
during the full motion video capture or while loading an
image through the cpu, it results in having continuous color
patched over a region. This visual effect is also known as
posterization.

Color Separation

Set/Reset color masks for Red, Green and Blue. This
command enables or disables the color components. By
default all colors are fully enabled (masks disabled). This
menu has three items available:

VIEW

2.GREEN - Enablcs/Disables green component of an -
image.

3.BLUE - Enables/Disables blue component of an image.

By selecting Capture button and selecting one or more of
the color components, you can disable colors for the live
Video. Similarly by selecting CPU button and deselecting
one or more of the color components, you can disable the
color components for the images loaded into the frame
buffer from the hard disk.

Init

Initializes the frame bufTer to black, white or shades of gray
as selected. Ifthe window is live than'it clears it and return
to the live video. If the videco window was frozen than it
clears it and remains cleared (black/white). If gray scale
optionisselected, then the frame bufferisinitialized to gray
scale.

Quarter

Scales the input video to fit in the size of a quarter of the
input video size and displays the video in that size.

CIF

Scales the input video to fit in CII¥ size (352 pixels X 288
lines) and displays the video in that size.

QCIF

Scales the input video to fit in QCIF size (176 pixels X 144
lines) and displays the video in that size.

19
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Square Pixel

When this option is selected then the aspect ration between
the pixels and lines is maintained when the window is
resized. (This application uses an aspect ration of 4/3)

Whole Pure Video

Displays the full live video input on the screen. The
image is not zoomed and hence “pure.”

Full VGA Screen

Resizes the video image to the size of the full VGA screen.
This can be also accomplished by double clicking on the
video using the left button on the mouse. To restore the size,
double click on the left button.

Fit

Resizes (scales) the live video image to fit inside the video
window. When the application is first launched, it opens
the video window with FIT selected. This allows the
display of an entire image with size reduced. For Example
an unscaled image of 640 X 480 can be viewed fully ina
window ol'size 160 X 120 by resizing the video window
when FIT command is selected. Then the video window is
automatically programmed to scale the video to fit in this
size. But, if you would like to see only a particular region
of an incoming image at full resolution than you will
deselect the ‘Fit’ command. This results in displaying
horizontal and vertical PAN bars in video window. Using
this panning feature one can view any region of incoming
image at full display resolution.

Always On Top
The video window always stays on top of the other win-

dows. Video window takes precedence in case of any
windows overlap.

SETUP

& “ L Shlwiad
The wdeo screen wouldber,epos{tion 2d Io?l};ze?
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iddle o
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the VGA screen whetgev;rfthe*Qu ”ut Viewportimeny,

ztem is’ seleqled‘.&Npu}. b )ﬁéq” o g?ﬁ‘fthea"rgq}ured

‘ 'uy!
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ColorControl

The controls in this menu allows for the adjustment of the
picture brightness, contrast, hue, sharpness, and saturation
of the incoming picture. User can adjust these controls to
set the picture quality to its liking. These controls are
effective before the video is captured in memory so when
saving a picture vou get what you see on display.

Forastrong video signal if the brightness or contrast are set
(0o high than picture in video window may roll vertically
and to stabilize the picture lower the brightness and/or
contrast value.

Filter

Allows youto turnthe filterson oroffonthelive video data.
Enabling the filters would reduce the noise in the picture
and smoothens the video.

Clean Motion

Captured picture will at its best quality when this function
is cnable.

21



wiw  mm we vem

o
(28]

]

Video Source ™ ~ o - e m—— ———

AVer VideoCommander supports three vidco sources.
This command allows you to switch between the available
video sources.

InputViewport

Allows the user to ‘crop’ the input video. The menu bars
provided here allow youto specify the startand end of video
in both horizontal and vertica! directions. Typically video
needs to be cropped to remove the noise around the edges
of the video. Depending upon the video source, you may
have to align the start of input video. Also, since the input
video is interlaced, sometimes it may happen that the ficlds
may be swapped and the picture looks distorted. To swap
back the fields to their proper positions, you can invert the
capture {ield through the menu item provided.

Output Viewport

Adjusts the video window parameters lor scamless display
of video data along with graphics data. The various
controls in this menu allow the precise horizontal and
verlical adjustment of vidco window inside a graphics
window. Initially these commands arc used to match the
VGA in your system, once set and saved, you need to use

these commands unless when (i) you want to run AVer
Video€ommander utilities in different graphics display
mode or (ii) the VGA in your system is changed.

Foradjusting the video window after changing the graphics
display mode, first set the correct settings in VGA Param-
eters menu and than use commands described betow.

Start Horizontal and Vertical

These commands arc used when there is a color key
visible inside the video window. The Start Horizontal

#

wevrmrre e e e e mCONLrol-shifls the-video.window left prright. . If it isnot.

possible to rémove the Visible color key on theright side
of the vidco window than use the VGA DAC Skew
control. The Start Vertical control shifts the video
window up or down.

Pan Horizontal and Vertical

These commands are used when there is no key color
inside video window buta small part of the video window
is frozen. These commands moves video data inside
video window in horizontal and vertical directions. Very
rarely one would need to use these controls.

VGA DAC Skew

This control should be used only when it is not possible
to eliminate the graphics key color on the right side of the
video window using the *Start Horizontal’ command in
‘Output Viewport’ menu. This control (VGA DAC
Skew) is set and saved only once to match the digital to
analog converter pipeline delay of the DAC used on the
VGA board in your system.

VGA Parameters

This dialog box allows setting of VGA H-Sync and V-Sync
polarity as well as specify the VGA display as interlaced.
Whenever VGA graphics display (raster) size is changed,
one or more of the above parameters have to be set.

Due to signal degradation through the feature connector,

you may see some jittering pixels or random noise. You
may usc "VGA Clock Adjust" or "Skew" to adjust it.

23
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When runping AVer VideoCommander utilities with

s’gb};{gjfgbgéﬂmgs, video may not be properly aligned in

; 5 -, . . . .
¥, 1he video.window in this new graphics mode. To align

¥ giﬁgé,’%éi-lr}{ the VGA H-Sync and V-Sync polarity
ﬁs?,\'v CESEA i
control.” For more information on VGA parameters

Color Key

Allows user to select the key color for the purpose of video
overlay. In 16 color VGA mode any one of 16 colors can
be used as a key. In 256 color VGA mode, only the pure
colors (about 20 of 256) can be uscd for color keying.

External Hardware

Allows software selection of the Memory Address Mode
(Linear or Page), setlings for the I/O interrupt (IRQ),
etc. Please refer to the “ilardware Installation Guide”
to ensure that the Jumpers and DIP Switches are
accordingly adjusted to enable software selection.

Show Picture Size

Displays the size of the video window on upper left corner
of the video.

Show Setup
Shows various software/hardware settings. It displays port

address, memory size, memory mapped address, frame
buffer type, output video type etc.

i e Moo e mbE s s

Rl I

B L e £

Save Settings
Save all the software settings like aligning the video in t.hc
window, brightness, contrast, VGA parameters ele. toafile

‘vmplus.usr’. The software reads the initializing values
from this file when it is invoked subsequently.

Note :

The "save setlings" option is not recommended to be
selected when the video is zoomed.

Default Settings

Resets the software settings to the orignial setting.
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(This page is intentionally left blank
Y ) This chapter provides an overview of the basic commands ol

AVer VideoCommander 2 Dos utility. It includes basit
syntax, hot-kcy command, and certain file lists.
Syntax There is a executable DOS utility :
VCMDOS.EXE

You may use the following syntax to view and manipulate :
video window at the DOS prompt.

VCMDOS [X Y W H] [VMPLUS.USR]

Coordinates

N X x coordinatc of video window (top left)
Y y coordinate of video window (top left)
v/ width of video window
H height of video window

VMPLUS.USR AVer VideoCommander 2 init filc

Note:

a. If no video window coordinates or dimensions ar
specified then the program runs in interactive mode
This leaves you to size and move the window usin
menus.

b. 1fno init file is in the command line, then the defaul
init file VMPLUS.USR is used.

¢. In interactive mode, if the current VGA display i
text mode (i.e. modes 3 or 7), then the progran
switches to VGA graphics mode (mode 12h).

d. In batch mode, the video window parameters (X, Y
W, and H) must be correct or you will receive th
following error: '



Hot Keys
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syntax: vemdos [x y width height| [vmplus.usr|”

“paramgcter <22> selling error!. __

In TEXT mode (mode 3), the display resolutionis in
720 by 400. Therefore, X ranges from 0to 719, Y
ranges from 0 to 399, WIDTH ranges from | to 720,

and HEIGHT ranges from | to 400,

In GRAPHICS mode (mode 12h), the display reso-

lution is in 640 by 480,

If the init file parameter settings are wrong or if the
initfile isnotinthe currentdirectory, you will get the

following message,

“The .ini file is wrong or H/W setting error”

f. If you want a video window undecr graphics mode
(mode 12h), first type “MODE12[.COM]” then run
“VCMDOS X Y W H [VMPLUS.USR]" using the
desired window parameters.

g. If you want to change the VGA display mode from

mode 12 back to text mode 3, you type “MODE
C080.”

Usermay use following Hot Keys to control the video window
in [nteractive Mode

KEY FUNCTION

Up Move video window up
Down Move video window down
Left Move video window left
Right Move video window right
L.Shift+Up Reduce video window height
L.Shift+Down  Increase video window height
L.Shiftt+Left Reduce video window width

S A A

KEY

L.Shift+Right
Alt+1]
Alt+2
Alt+3
Cul+C
Ctrl+F
Ctrl+H
Ctrl+L
Ctrl+M
Ctri+P
Ctrl+S
Ctl+V
Ctri+W
Curl+X
Ctrl+Z
Fl

F2

F3

F4

F5
ESC

File Lists of VMPLUS.USR

VCMDOS

MVMI121A.USR

FUNCTION

Increasc vidco window width
Sclect vidco source 1

Sclect video source 2

Sclect video source 3

Draw color bar ON/OFF
Freeze/Unfreezc live videco
Show HUE cffect

Clcan motion cffect ON/OFF
Mirror vidco ON/OFF
Posterize video ON/OFF
Solarize video ON/OFF

Set to video mode

Full screen video ON/OFF
Exit to DOS

Zoom vidco ON/OFF
Display help screen

Save image as a 24-bit BMP file
Display video information ON/OFF
Video ON/OFF before exit
Load a 24-bit BMP file

Quit the help screen

default init file for Paged Mcmory Addressing

default configuration filc used in init file VMPLUS.USR.
You can use the VMAPP.EXE command to set the correct
initial value of the configuration file.

29
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Shooting
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documentation of VCMDOS.EXE

MODE12.COM
changes VGA display mode to graphics mode 12h

MODE3.COM
changes VGA display mode to text mode 3

There are problems when using AVer VideoCommander 2
in Paged Memory Mode with the DOS Memory Utility
EMM386.EXE. Pleasc remove this command from your
CONFIG.SYS script file. Alternatively, if you must use it,
please add either X=D000-D7FF (paged mode address set at
D000) or X=E000-E7FF (paged mode address set at E000)
after the EMM386.EXE command.

“_
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Technical Supplement

Memory Mode

There is a switch block on the board "SW1"(Figure 1) which
contains eight Dip-switches (SW1-1, SW1-2,.., SW1-8).

Switches SW1-1 to SW1-6 are used to define the Memory
access mode:

AVer VideoCommander 2 allows CPU 1o access its vidco
memory in two ways:

® Lincar mode:
The video memory on the AVer VideoCommander 2
is mapped above the first MBytes of system memory.
Linear Mode provides 16 bits memory access capability
which is faster than Page Mode, but it might impose the
limitation of your system to contain main memory less
than 16 MBytcs.

® Page mode:

The video memory on AVer VideoCommander 2 is
accessed through a 32K memorybank whichis mapping
within the first MBytes of system memory. The physical
mapping address of the 32K memory bank is specified
in the *“.INI"’ files (Default is <‘D000-D7FF Hex’).
This modc provides 8 bits memory access and no system
memory limitation.

The AVer VidecoCommander 2 adapter contains mecha-

. nisms to switch memory accesses between Linear Mode and

Page Mode through entries in VMPLUS.USR file. Usually
Installation Software will advise you of selecting Linear
Memory Mode or Page Mode based on system memory size
(Linear Mode=system memory less than 15 MBytes software
and PageMode=system memoryequal to 15 MBytes or more).
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Page/Linear Mode. But some time you will meet difficulties
when you try to set it up. Most of difficultics are happen in the
following situation :

m Video input from a NTSC TV system,
® Lincr mode address is sclected.

if you expericnce difficultics with softwarc switch you may
turntothe hardwaresetting according to the following switch
scttings:

swW1 1. -2 -3 -4 -5 -6

Software Selection OFF | OFF | OFF | OFF | OFF | ON

Linear Mode ON |OFF | OFF | ON | ON | OFF
Page Mode OFF | ON | ON | OFF | OFF | OFF
C'autit;}tu_- SR T

H
o
<3

After you change- the method of the memory mode. .
T settmg, yowM UsTr changq the software setting in the -
> Windows' apphcatzon " VMZPP EXE", Youinay use.
E the “Exdertal Hardware" of the '"Setup" pull-doyn =

menu fo match them. -
1/0O Address Jumper4 pin 17and 18 arc designed toset the /0 portaddress.
Settings The default is B28/B29 Hcx, and the pin 17 and 18 are

connected(CLOSE). But it may conflict with other devicesin
the system, you may switch to B18/B19 by disconncct(OPEN)
pin 17 and 18. Those pins also designed to set the multiple
cards, please check the details in "Appendix B".

32

AVer VideoCommander 2 comes with a software switch of

hd

Multiple Cards Settings
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| I
SW1-7.SW1-8 with Jumper Block 4 (J4) pin 17 and 18 are
ress ' ‘
Islgt:](;d used to sct Multiple Card 1/O Address :

Multiple Card VO Address | J4-17/1§ | SW1-7 | SW1-8
0B2C CLOSE ON ON
0B2D CLOSE ON OFF
0B2E CLOSE OFF ON
0B2F CLOSE OFF OFF
0B1C OPEN ON ON
0BID OPEN | .ON OFF

5 LOBIE - OPEN | OFF ON

A oBIF ¢ OPEN | OFF OFF

1/O Function Jumper Block 1 (JP1) is uscd to cnable and disable Multiple
Settings [/ functions.
Multlple I/O Functxon ‘ §P1 Pins 1/2 JP1 Pins-2/3
Enabled CLOSE OPEN
Disabled OPEN CLOSE
33
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TRQ Settings”
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The AVer " VideoCommander "2 contains”mechanisms to”

switch between IRQ15 and IRQI2 through entries in
VMPLUS.USR file.

Jumper4 (J4) pin 1 to 16 are used to set multiple card ID. Only
one out of the eight pairs should be shorted, see following
orientation:

—
BN

2 4 6 8 1012141618
BRI BB a8 & =
BRERRES AR B S
13 5 7.9 11131517
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