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ABSTRACT 

To study the e f f e c t o f o p t i c a l c r o s s - t a l k i n a r e s i s t i v e gate sensor, 
a t e s t - c i r c u i t has "been designed, processed and measured. The cross­
t a l k e f f e c t i s cha r a c t e r i z e d by the d i s t r i b u t i o n of the c o l l e c t e d photo­
ele c t r o n s i n the h o r i z o n t a l d i r e c t i o n . Some of the r e s u l t s are discussed 
i n r e l a t i o n w i t h the performance o f the r e s i s t i v e gate sensor. 

INTRODUCTION 

The performance o f the r e s i s t i v e gate sensor (=RGS) i s i n f l u e n c e d 
by the c r o s s - t a l k o f the photo-electrons between the i l l u m i n a t e d 
photo-elements and the opaque v e r t i c a l t r a n s p o r t channels.^ 
This o p t i c a l c r o s s - t a l k i s mainly caused by the 
s p a t i a l spreading o f the deeply generated 
photo-electrons. The r e s u l t i n g "image smear" i s i n f a c t s i m i l a r t o 
t h a t described f o r other charge t r a n s f e r image sensors. »^ 

DESCRIPTION OF THE TEST-CIRCUIT 

The p h y s i c a l s t r u c t u r e and the p r i n c i p l e o f operation o f the 
t e s t - c i r c u i t i s p r a c t i c a l l y i d e n t i c a l t o t h a t of a 200x300 element 
RGS.̂  A schematic la y - o u t of the t e s t c i r c u i t has been p l o t t e d i n f i g . 1 . 
A f t e r i n t e g r a t i o n , the row-rselected s i g n a l charge i s t r a n s f e r r e d along 
the v e r t i c a l t r a n s p o r t channel t o a b u f f e r element. During t h i s t r a n s f e r 
the gate o f the anti-blooming MOST i s closed, t o prevent charge f l o w 
from the channel t o the anti-blooming d r a i n . A f t e r complete t r a n s f e r 
the gate i s opened, i n order t o remove the excess charge of the over­
exposed photo-elements. During accumulation o f the t r a n s f e r r e d charge 
i n the b u f f e r element, a p r e v i o u s l y s elected row of s i g n a l charge 
i s s h i f t e d out by the h o r i z o n t a l CCD-register and detected by the 
output charge d e t e c t o r . The ph o t o - s e n s i t i v e m a t r i x contains 80 columns 
and 160 rows, w i t h an elementary c e l l dimension o f 15 um ( v e r t i c a l l y ) 
and 30 um ( h o r i z o n t a l l y ) . The s e l e c t i o n o f the rows i s performed 
e x t e r n a l l y ; row 1 , 80 and 160 can be separately selected. F i g . 2 
shows the lay- o u t o f two photo-elements w i t h t h e i r adjacent t r a n s p o r t 
channels i n top view. Cross sections along the l i n e s AA' and BB1 

are given i n f i g . 3a resp. f i g . ^a. , 

The t e s t - c i r c u i t has been processed i n a modified PCCD technology. 
The v e r t i c a l and h o r i z o n t a l t r a n s p o r t channels have the p r o f i l e d PCCD 
s t r u c t u r e . These n-|/n-type implanted channels are c o n t r o l l e d by 
e i t h e r high r e s i s t i v i t y or low r e s i s t i v i t y p o l y - s i l i c o n gates. The 
photo-element i s a surface MOS capacitor c o n t r o l l e d by the p o l y - s i l i c o n 
row e l e c t r o d e . The p-type substrate i s provided w i t h a higher doped 
p l a y e r t o enhance the blue s e n s i t i v i t y . To connect the photo-element 
w i t h the t r a n s p o r t channel the n l / n - l a y e r o f t h i s channel i s l o c a l l y 
extended and the extension i s covered by a t h i n p + type l a y e r 
("cross under"). 
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SPATIAL DISTRIBUTION OF THE POTENTIAL 

I n o r d e r t o a n a l y s e t h e c r o s s - t a l k e f f e c t one has t o c o n s i d e r 

t h e e l e c t r o n p o t e n t i a l i n c o n n e c t i o n w i t h t h e p h o t o - g e n e r a t i o n p r o c e s s . 

For t h e t e s t - c i r c u i t t h e maximum e l e c t r o n p o t e n t i a l ' F has "been c a l ­

c u l a t e d , u s i n g t h e a b r u p t d e p l e t i o n l a y e r a p p r o x i m a t i o n . For a g i v e n 

s e t o f t e c h n o l o g y p a r a m e t e r s LP has been c a l c u l a t e d i n one d i m e n s i o n 

a l o n g t h e c r o s s - s e c t i o n s AA 1 and BB' o f F i g , 2. From t h e t h i c k n e s s 

o f the, d e p l e t e d l a y e r s , t h e t o t a l d e p t h D o f t h e d e p l e t e d r e g i o n 

below t h e s u r f a c e can be d e t e r m i n e d . I n f i g . s 3b and 3 c , t h e p r o f i l e s 

o f D and W have been p l o t t e d a l o n g t h e l i n e AA 1, f o r two r e s i s t i v e 

g a t e v o l t a g e s U R G . I n f i g s , kb and he t h e p r o f i l e s o f D and 1/' have 

been p l o t t e d a l o n g t h e l i n e BB', f o r t h e same v a l u e s o f b W and 

two i n t e g r a t i o n g a t e v o l t a g e s U i n t . The v o l t a g e U^Q a p p l i e d t o t h e 

r e s i s t i v e g a t e e l e c t r o d e v a r i e s l i n e a r l y w i t h t h e p o s i t i o n a l o n g 

t h e t r a n s p o r t c h a n n e l . I n t h e c a l c u l a t i o n o n l y t h o s e j j o s i t i o n s 

have been c o n s i d e r e d w h i c h c o r r e s p o n d w i t h U R Q = 0 V and UDQ - -5 V. 

( T h e o r e t i c a l l y t h e c h a n n e l w i l l be i n v e r t e d below U^Q == -5 V j . 

The v o l t a g e U^N^- a p p l i e d t o t h e i n t e g r a t i o n g a t e e l e c t r o d e , i s 

s w i t c h e d between 0-12 V. The i n t e g r a t i o n c y c l e s t a r t s w i t h an empty 

p o t e n t i a l w e l l a t V - 7•5 V, and reaches i t s f u l l w e l l c o n d i t i o n 

a t t h e " c r o s s u n d e r " p o t e n t i a l f - - 1 . 2 V. The s i t u a t i o n o f t h e 

s m a l l r e g i o n between t h e c r o s s - u n d e r and t h e p h o t o - e l e m e n t i s n o t 

c l e a r , because t h e c a l c u l a t i o n does n o t i n c l u d e t h e l a t e r a l e x t e n s i o n 

o f t h e d e p l e t e d l a y e r s . From t h e f i g u r e s i t i s o b v i o u s t h a t 

a) f o r c r o s s - s e c t i o n s AA1 a s y m m e t r i c d i s t r i b u t i o n o f D and l/' i s 

p r e s e n t , w h i l e f o r c r o s s - s e c t i o n s BB' t h e d i s t r i b u t i o n s a r e 

a s y m m e t r i c ; 

b) t h e d i s t r i b u t i o n o f D and XY depends on t h e p o s i t i o n a l o n g t h e 

t r a n s p o r t c h a n n e l , and t h e i n t e g r a t e d s i g n a l c h a r g e ; 

c) t h e d e p l e t e d r e g i o n b e l o w t h e p h o t o - e l e m e n t i s a t a s m a l l e r d e p t h 

t h a n t h e r e g i o n s below t h e t r a n s p o r t c h a n n e l s , 

SIMPLE CROSS-TALK MODLL 

The p h o t o - s e n s i t i v e a r e a o f t h e t e s t - c i r c u i t i s c o v e r e d w i t h 

two d i f f e r e n t l a y e r s t r u c t u r e s . About 60% o f t h e a r e a i s c o v e r e d 

w i t h S i O o / p o l y - S i / S i O p , whereas t h e r e m a i n i n g p a r t i s c o v e r e d o n l y 

w i t h SiO^. I n t h e p o l y - s i l i c o n l a y e r , a c o n s i d e r a b l e amount o f 

photons w i l l be absorbed i n the. s p e c t r a l r e g i o n between 0.14-1.0 um. 

Anot h e r p a r t o f t h e photons i s l o s t by r e f l e c t i o n and s c a t t e r i n g e f f e c t s 

i n - and o u t s i d e t h e s u r f a c e l a y e r s t r u c t u r e . Tlie p h o t o - e l e c t r o n s 

g e n e r a t e d i n s i d e t h e d e p l e t e d r e g i o n below t h e s u r f a c e , w i l l 

be c o l l e c t e d i n t h e p o t e n t i a l w e l l s a c c o r d i n g t o t h e d i s t r i b u t i o n 

o f t h e e l e c t r i c f i e l d . The p h o t o - e l e c t r o n s g e n e r a t e d o u t s i d e t h e 

d e p l e t e d l a y e r , d i f f u s e i n a random way t o t h e f i e l d r e g i o n b e f o r e 

t h e y w i l l be c o l l e c t e d . Due t o t h e l a r g e d e p t h o f t h e d e p l e t e d 

r e g i o n below t h e t r a n s p o r t c h a n n e l a n o t i c e a b l e amount o f d e e p l y 

g e n e r a t e d p h o t o e l e c t r o n s w i l l be c o l l e c t e d by t h e t r a n s p o r t c h a n n e l . 

T h i s c r o s s - t a l k e f f e c t w i l l depend on t h e w a v e l e n g t h o f t h e i l l u m i n a t i o n 

l i g h t , t h e i n t e g r a t e d s i g n a l , charge ana t h e p o s i t i o n a l o n g t h e c h a n n e l . 

To s i m p l i f y t h e p r o b l e m , a s i m p l e model i s used w h i c h o n l y t a k e s i n t o 

a c c o u n t t h e c r o s s - t a l k i n one d i m e n s i o n a t t h e end o f an i n t e g r a t i o n 

c y c l e . The c r o s s - t a l k e f f e c t i s d e t e r m i n e d by t h e d i f f e r e n t c o l l e c t i o n 

e f f i c i e n c i e s o f t h e v a r i o u s p o t e n t i a l w e l l s . These e f f i c i e n c i e s 

are d e t e r m i n e d as t h e i n t e g r a l v a l u e a t t l i e end o f an i n t e g r a t i o n 

c y c l e f o r g i v e n p o s i t i o n a l o n g t h e t r a n s p o r t c h a n n e l . 

F i g . 5 shows s c h e m a t i c a l l y a c r o s s - s e c t i o n o f some m a t r i x 
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elements i n the h o r i z o n t a l d i r e c t i o n . Each window o f the l i g h t 
s h i e l d corresponds t o a photo-element connected t o i t s t r a n s p o r t 
channel hy a "cross-under". The symhols af and b^ denote t l i e 
charge c o l l e c t i o n e f f i c i e n c y o f the photo-element resp, the 
t r a n s p o r t channel. The symbols and B^ denote the s i g n a l s 
detected by the output charge d e t e c t o r , corresponding t o the amount 
of charge c o l l e c t e d by the photo-element resp. the t r a n s p o r t channel. 
The s u b s c r i p t i denotes the p o s i t i o n o f the elements i n reference 
t o the i l l u m i n a t e d photo-element. The c o l l e c t i o n e f f i c i e n c i e s a^ 
and b^ can be c a l c u l a t e d from the measured data and B i , u sing 
the r e l a t i o n s : 

METHOD QF MEASUREMENT 

For the measurement of and Bj a small v e r t i c a l s l i t i s 
p r o j e c t e d a t one column o f photo-elements by means o f a high 
r e s o l u t i o n l e n s . The 15 um s l i t image i l l u m i n a t e s 80 photo-elements 
at column N == 70, symmetrically around row M = 80, as i l l u s t r a t e d 
i n f i g . 6a. To read out the s i g n a l s and B^, the t i m i n g diagram 
of f i g . 7 i s used. The s i g n a l charge S-̂ , i n t e g r a t e d d u r i n g a p e r i o d 
t | , i s s e l e c t e d at the p o s i t i o n N = 70,- M = 80. To t r a n s f e r t h i s 
s i g n a l completely along the t r a n s p o r t channel the anti-blooming 
gate i s closed f o r a p e r i o d t q = t f / 8 0 . The s i g n a l charge o f 
the remaining (79) photo-elements i s i n t e g r a t e d under the ' 
same c o n d i t i o n s as the selected one. They are se l e c t e d s h o r t l y a f t e r 
s e l e c t i o n o f row 80 and removed from the channel by the 
anti-blooming MOST. A f t e r s e l e c t i o n o f row 80, the t r a n s p o r t channels 
w i l l be read out 15 times, w i t h o u t any row s e l e c t i o n . Tlie charge 
i n t e g r a t e d i n the t r a n s p o r t channels i s the background charge B^ , 
d e l i v e r e d by 80 i l l u m i n a t e d photo-elements d u r i n g a p e r i o d t ^ = t ^ / 8 0 . 
A f t e r 15 cycles background charge B^, at cycle 16 the s i g n a l charge 
S D o f row 80 i s se l e c t e d and read out to g e t h e r w i t h the 
background charge Bf o f cycle 16. Hence, at cycle 16 the t o t a l 
charge (S^+B-[) w i l l be read out. To c a l c u l a t e a± and b^ i t i s 
assumed t h a t B Q d e l i v e r e d by 80 photo-elements d u r i n g a p e r i o d 
t ^ / 8 0 , equals B G d e l i v e r e d by one photo-element d u r i n g a p e r i o d t f . 
F i g . 6b shows a time s e r i e s o f the output s i g n a l s , using the t i m i n g 
diagram o f f i g . 7. ( i n the f i g u r e only the s i g n a l s S0,B0,S-, and 
have been p l o t t e d because, f o r the measured samples, other and B £ 
s i g n a l s appear t o be ze r o ) . 

The i l l u m i n a t i o n o f the samples i s performed w i t h a tungsten l i g h t 
source (T \ = 285^ K) f i l t e r e d w i t h 2 mm KG3-IR b l o c k i n g f i l t e r . The 
s p e c t r a l band f i l t e r s have a bandwidth o f A A = 9 nm t o achieve 
narrow band i l l u m i n a t i o n . The r e s i s t i v e gate e l e c t r o d e i s s u p p l i e d 
w i t h a dc-voltage o f U R G = -10 V (top-side)and U R G - 0 V (b o t t o m - s i d e ) . 
To achieve complete v e r t i c a l t r a n s f e r , i t has been checked t h a t 
the time t ,during which the ant i - b l o o m i n g gate i s closed, exceeds the 
maximum t r a n s p o r t time of the e l e c t r o n s . To rec e i v e a row o f v e r t i c a l l y 
t r a n s f e r r e d charge, the h o r i z o n t a l CCD r e g i s t e r i s stopped f o r a 
pe r i o d equal t o t ( . = 50 usee, Tlie s i g n a l charge i s read out 
a four phase CCD r e g i s t e r d u r i n g a p e r i o d o f 200 psec at a clock 
frequency f c = 1 MHz. A charge t r a n s f e r i n e f f i c i e n c y o f L< 10"^ i s 
s u f f i c i e n t l y low not t o degrade any s i g n a l from column p o s i t i o n s near 
the output d e t e c t o r . 

84. 



RESULTS OF THE MEASUREMENTS 

The measurements co n f i r m the expected c r o s s - t a l k t o the t r a n s ­
p o r t channels, and i t s asymmetric character. W i t h i n the accuracy 
o f the measuring apparatus only the s i g n a l s S 0, B 0, S-| en B-] 
could he detected w i t h S-\ < B-j < B 0 < S Q. 
The dependence o f the s i g n a l on the c a l c u l a t e d c o l l e c t i o n éfficiencies 
aos bo» a-j and b-| i s i l l u s t r a t e d i n f i g . 8 . I n t h i s f i g u r e the 
values of a^ and b f have been p l o t t e d as a f u n c t i o n of S 0, 
reached at the end of an i n t e g r a t i o n c y c l e , f o r X - 5U5 nm. The 
maximum amount o f s i g n a l charge which can be i n t e g r a t e d i s 
denoted by S 0

m. I n f i g . 9 the wavelength dependence o f the c o l l e c t i o n 
e f f i c i e n c i e s i s demonstrated. I n t h i s f i g u r e the a-j_ and b-j_ have 
been p l o t t e d , as a f u n c t i o n of A , f o r a s i g n a l charge S 0 = 2/3 S Q 

reached at the end o f an i n t e g r a t i o n c y c l e . The s i g n a l dependence 
and wavelength dependence i s evident f o r the a 0, b 0 and b-| components, 
the behaviour of the a-i component i s less c l e a r . Because even at 

X - kh5 nm a small response o f the a-] component i s measured, 
i t i s b e l i e v e d t h a t a small p a r t o f the cross t a l k o r i g i n a t e s from 
s c a t t e r i n g e f f e c t s i n the surface l a y e r s ( l i g h t p i p i n g ) . 

The measured samples are chosen from one batch and are s e l e c t e d f o r 
u n i f o r m i t y i n photo response and t r a n s p o r t p r o p e r t i e s . The measured 
S£ and B-[ values are not constant from day t o day. I n p a r t i c u l a r the 
S-) and B-j values show la r g e d e v i a t i o n s from t h e i r average values. 
The o r i g i n o f these f l u c t u a t i o n s i s not c l e a r ; they appear t o 
c o r r e l a t e w i t h small v a r i a t i o n s of the temperature and the 
i n t e g r a t i o n v o l t a g e . However, these f l u c t u a t i o n s have been found 
t o be smaller than the f l u c t u a t i o n s found i n S i and Bf when 
measured f o r d i f f e r e n t columns of one sample. 

The af and b f data of f i g s . 8 and 9 r e s u l t from Si and Bf values 
averaged over 10 columns of the measured samples. The accuracy 
o f the a i and b i data i s expressed i n t h e i r rms-value a . 
For the data p l o t t e d i n f i g s . 8 and 9, i t has been found t h a t : 

v&o - 10$ , CTb0 « ( r a i = 65% and ^ = Vfi> 

I n f i g s . 10 and 11 compositions of the c o l l e c t i o n e f f i c i e n c i e s 
a 0, b Q and b-j have been p l o t t e d as a f u n c t i o n of S Q and X , 
t o i l l u s t r a t e the s i g n a l dependence and the wavelength dependence. 
The data have been c a l c u l a t e d from measurements of one selected 
sample at N = 7 0 , 
Figs. 8 -11 show t h a t a t medium l e v e l s of s i g n a l charge the a-j 
and b-| components are small i n comparison w i t h the a 0 and 
b Q components. I n t h a t case i t i s j u s t i f i e d t o use the 
approximation: b Q ^ 1~ ao* 

DISCUSSION 

The c r o s s - t a l k between the photo-element and the t r a n s p o r t 
channels has a n o t i c e a b l e e f f e c t on the performance ofan RGS. 
For an a r b i t r a r y image, the s i g n a l charge S 0 v a r i e s w i t h 
the p o s i t i o n along the v e r t i c a l t r a n s p o r t channel. The t o t a l background 
charge i s determined by a l l c o n t r i b u t i o n s of the i l l u m i n a t e d photo-
elements along the t r a n s p o r t channel. To s i m p l i f y the problem 
of the s i g n a l dependent background charge, i t i s assumed t h a t the 
i r r a d i a n c e o f the i l l u m i n a t i o n l i g h t together w i t h a Q and b Q 

i s independent of the p o s i t i o n along the channel. • 
Consider now a sensor c o n t a i n i n g N i n t e g r a t i o n rows o f which M 
rows are u n i f o r m l y i l l u m i n a t e d by i n c i d e n t l i g h t of i r r a d i a n c e 
H. During an i n t e g r a t i o n cycle t i , f o r narrow s p e c t r a l band 
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i l l u m i n a t i o n at low l i g h t l e v e l s , the photo-element w i l l i n t e g r a t e 

a s i g n a l charge 

S Q = K a 0 H t i (1) 

where K i s a f u n c t i o n of the wavelength and s p e c t r a l 
bandwidth o f the i l l u m i n a t i o n l i g h t , the absorption e f f i c i e n c y , 
the quantum e f f i c i e n c y , the geometry and the i n t e g r a t i o n v o l t a g e 
of the photo element, and the charge t r a n s f e r f u n c t i o n of the 
output d e t e c t o r . However, f o r narrow s p e c t r a l bandwidth i l l u m i n a t i o n 
and s t a t i o n a r y device o p e r a t i o n , K i s assumed t o be constant. 

The maximum amount of s i g n a l charge which can be i n t e g r a t e d 
by the photo element i s 

SQ = K a,0ll
r%i ( 2 ) 

where H m denotes the s a t u r a t i o n l e v e l o f exposure. During .the 
p e r i o d t q t h a t the anti-blooming gate i s closed the M i l l u m i n a t e d 
photo-elements d e l i v e r a background charge 

i 

B N = K b HM*t (3) 
0 o q_ 

This background charge w i l l be added t o the s e l e c t e d s i g n a l 
charge, so t h a t a t o t a l s i g n a l ( S Q + B ) w i l l be read out. 
To c h a r a c t e r i z e t h i s so c a l l e d "image smear", a r a t i o 
S 0/B Q i s d e f i n e d . 
Hence, below the s a t u r a t i o n l e v e l o f exposure 
(H < Hrn) i t i s found t h a t 

S /B a f%m. 00 
O o o o 

where p = M /M,the column i l l u m i n a t i o n f r a c t i o n and 
q = t / t n , the f r a c t i o n o f the l i n e read out time t h a t the 
anti-ulooming gate is. closed. 

To handle over-exposure, the i n t e g r a t i o n voltage o f the 
photo-element i s enlarged d u r i n g a c e r t a i n p e r i o d o f the l i n e 
read out t i m e . ' 
A f t e r r e t u r n t o i t s normal o p e r a t i o n l e v e l , the excess charge-
i n the photo-element s p i l l s t o the t r a n s p o r t channel. Due 
t o t h i s mode of o p e r a t i o n , i n the s i t u a t i o n of over-exposure the 
maximum amount of s i g n a l charge S m , w i l l be read out. However, the 
M* over-exposed photo-elements s t i l l d e l i v e r a background charge 
B D p r o p o r t i o n a l t o the i r r a d i a n c e H. Hence beyond the s a t u r a t i o n 
l e v e l o f exposure (H > H m) i t i s found t h a t 

S /B_ = SJVB = a /b. par (5) 
o o o' 0 O O 1 1 

where r = H/Hm the over-exposure f a c t o r . 
Eqs. 1 and 2 suggest a l i n e a r response between the i r r a d i a n c e 
H and the s i g n a l s S Q resp. B Q. However, due t o the s i g n a l 
dependence o f a Q and b Q a non-linear r e l a t i o n i s 
present. From the measurements o f ( S Q + B Q) versus H and B 0 

versus H, the n o n - l i n e a r i t y between S Q and H can be determined. 
Due t o the s i g n a l dependence o f b 0 each column d e l i v e r s i t s 
own amount o f background charge t o the s e l e c t e d s i g n a l 
charge. 

As a r e s u l t of the v e r t i c a l image smear i n a l l columns 
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t h e s p a t i a l r e s o l u t i o n i n t h e h o r i z o n t a l d i r e c t i o n 

w i l l be decreased. Suppose t h a t t h e c o n d i t i o n S m h 100 B 

r e p r e s e n t i n an a c c e p t a b l e r e s o l u t i o n l o s s . Suppose t h a t ° 

a r e a l image can be a p p r o x i m a t e d by a u n i f o r m i l l u m i n a t i o n 

o f t h e whole column t o h a l f t h e s a t u r a t i o n l e v e l t h e n i t h o l d s t h a t 

P = 1 > S o " 2 S 0

m. For t h e w o r s t case v a l u e o f q = 0.5, i t 

i s f o u n d f r o m eq_. h t h a t a Q / b Q has t o be l a r g e r t h a n 2 5 - t o f u l f i l 

t h e c o n d i t i o n . I n t h e case o f ov e r - e x p o s u r e i t i s assumed t h a t ^0% 

o f t h e column w i l l be s u b m i t t e d t o u n i f o r m i l l u m i n a t i o n beyond t h e 

s a t u r a t i o n l e v e l . V/ith p = 0.1, q ^ 0.5 and S = S m , i t 

i s f o u n d f r o m eq. 5 t h a t : r < a 0 / 5 b Q , t o f u l f i l t h e 

c o n d i t i o n _ o f S Qm k 100 B Q. V/ith t h e minimum v a l u e a 0 / b Q = 25 f o u n d 

f o r t h e s i t a t i o n b e l o w s a t u r a t i o n e x p o s u r e , t h e over exposure 
f a c t o r r i s l i m i t e d t o t h e v a l u e r ^ 5. 

T h i s v a l u e i s f a r below t h e t h e o r e t i c a l v a l u e r = M/U w h i c h 
can be a c h i e v e d i n a RGS w i t h o u t image smear. I n t h i s r e l a t i o n U 
denotes t h e f r a c t i o n o f t h e l i n e r e a d o u t t i m e t h a t t h e i n t e g r a t i o n 
v o l t a g e i s e n l a r g e d . For t h e t e s t - c i r c u i t a t medium l e v e l s o f 
s i g n a l ^ c h a r g e , ^ i t i s f o u n d t h a t t h e r a t i o a 0 / b Q i s 1-2. T h i s 
r a t i o i s c e r t a i n l y t o o l o w t o a c h i e v e an a c c e p t a b l e v i d e o TV 
image. 

I n an i m p r o v e d d e s i g n o f t h e 200x300 element RGS, t h e c o n f i g u r a t i o n 

o f t h e p h o t o - e l e m e n t has been a l t e r e d . The s u r f a c e c h a n n e l M0S 

c a p a c i t o r i s r e p l a c e d by a b u r i e d c h a n n e l c a p a c i t o r , t o e x t e n d t h e 
d e p l e t e d r e g i o n b e l o w t h e p h o t o - e l e m e n t . 

V/ith t h e i m p r o v e d RGS d e s i g n a good v i d e o image has been 
o b t a i n e d . 

T h i s b e t t e r r e s u l t i s c o n f i r m e d by p r e l i m i n a r y measurements o f t h e 

c o l l e c t i o n e f f i c i e n c i e s , w h i c h shows t h a t t h e r a t i o ( a 0 / b Q ) > 1 0 . 

CONCLUSIONS 

To s t u d y t h e e f f e c t o f o p t i c a l c r o s s - t a l k i n a 

r e s i s t i v e g a t e s e n s o r , a t e s t - c i r c u i t has been d e s i g n e d , p r o c e s s e d 

and measured.^The measurements o f t h e c o l l e c t i o n e f f i c i e n c y con­

f i r m t h e p r e d i c t i o n o f an a p p r e c i a b l e c r o s s - t a l k between t h e 

ph o t o - e l e m e n t and t h e a d j a c e n t t r a n s p o r t c h a n n e l s . T h i s 

c r o s s - t a l k r e s u l t s i n a n o n - l i n e a r p h o t o r e s p o n s e , v e r t i c a l 

image smear, h o r i z o n t a l r e s o l u t i o n l o s s and put s severe l i m i t s 

t o t h e a n t i - b l o o m i n g c a p a c i t y . 

B e t t e r r e s u l t s have been o b t a i n e d w i t h an imp r o v e d d e s i g n 
o f t h e 200x300 element RGS, 
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