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 8;G"$(&;%2DFC1B;%'(L--FZ(

(
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(

=(5-:-()*>?@?(A+(

:6, )>AAX)V@>A(S@H[!H*(

CMV4000

Image sensor

2.0V 3.3V

All ground pins

Decoupling 

pins

Vdd

SYS_RES

SPI_EN

SPI_CLK

SPI_IN

SPI_OUT

Frame_REQ

LVDS output 

clock

LVDS control 

signal

16 LVDS 

outputs

CLK_IN

3.0V

LVDS_CLK_N

LVDS_CLK_P

(

MB9D$"(:'();%%"&1B;%(/B09$0F(#;$(13"()*+,---(BF09"(2"%2;$(

8I"02"(I;;T(01(13"(CB%(IB21(#;$(0(/"10BI"/(/"2&$BC1B;%(;#(0II(CB%2(0%/(13"B$(C$;C"$(&;%%"&1B;%26(?;F"(;C1B;%0I(CB%2(0$"(%;1(

/B2CI0P"/(;%(13"(#B9D$"(0J;4"6(V3"("O0&1(CB%(%DFJ"$2(&0%(J"(#;D%/(B%(13"(CB%(IB21(0%/(;%(13"(C0&T09"(/$0GB%96(
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"#$%&&&!'()(*+,,)( 809"(<(;#(,<(

(

=(5-:-()*>?@?(A+(

5 (?XA?>!(H!)Y@VX)V]!X(

Active pixel area

2048 rows

2048 columns

Analog front end (AFE)

(gain, offset, ADCs)

LVDS block

(drivers, multiplexers)

16, 8, 4 or 2 

ouputs

sequencer

SPI

Temp 

sensor

Input clock

SPI signals

External driving 

signals

Pixel (0,0)

Pixel (2047,2047)

(

MB9D$"(5'(?"%2;$(JI;&T(/B09$0F(

MB9D$"( 5( 23;G2( 13"( BF09"( 2"%2;$( 0$&3B1"&1D$"6( V3"( B%1"$%0I( 2"UD"%&"$( 9"%"$01"2( 13"( %"&"220$P( 2B9%0I2( #;$( BF09"(

0&UDB2B1B;%6(V3"(BF09"(B2(21;$"/(B%(13"(CBO"I(^9I;J0I(23D11"$_(0%/(B2(13"%($"0/(;D1(2"UD"%1B0IIPE($;G.JP.$;G6(>%(13"(CBO"I(

;D1CD1E(0%(0%0I;9(90B%(;#(O:E(O:65E(O:6,(0%/(O:6L(B2(C;22BJI"6(V3"(CBO"I(40ID"2(13"%(C022"2(1;(0(&;IDF%(HS)(&"IIE(B%(G3B&3(

HS)(&;%4"$2B;%(B2(C"$#;$F"/6(V3"(/B9B10I(2B9%0I2(0$"(13"%($"0/(;D1(;4"$(FDI1BCI"(R+S?(&30%%"I26(X0&3(R+S?( &30%%"I(

$"0/2(;D1(:5<(0/\0&"%1(&;IDF%2(;#(13"(0$$0P6(@%(13"(c./B$"&1B;%E($;G2(;#(B%1"$"21(0$"(2"I"&1"/(13$;D93(0($;G./"&;/"$(

G3B&3(0II;G2(0( #I"OBJI"(GB%/;GB%96();%1$;I($"9B21"$2(0$"(#;$"2""%(#;$( 13"(C$;9$0FFB%9(;#(13"(2"%2;$6(V3"2"($"9B21"$(

C0$0F"1"$2( 0$"( DCI;0/"/( 4B0( 0( #;D$.GB$"( ?8@( B%1"$#0&"6( H( 1"FC"$01D$"( 2"%2;$( G3B&3( &0%( J"( $"0/( ;D1( ;4"$( 13"( ?8@(

B%1"$#0&"(B2(0I2;(B%&ID/"/6(

56: 8@bXR(H!!Hc(

V3"(CBO"I(0$$0P(&;%2B212(;#(5-,<(O(5-,<(2UD0$"(9I;J0I(23D11"$(CBO"I2(GB13(0(CB1&3(;#(767f (

B%(0%(;C1B&0I(0$"0(;#(&I;2"(1;(:(;C1B&0I(B%&3(^:LFF_6(V3B2(F"0%2(1301(;##.13".23"I4"().F;D%1(I"%2"2(&0%(J"(D2"/6(



!
!"#"$"%&"'()*+,---./01023""1.4567(

"#$%&&&!'()(*+,,)( 809"(Q(;#(,<(

(

=(5-:-()*>?@?(A+(

V3"(CBO"I2(0$"(/"2B9%"/(1;(0&3B"4"(F0OBFDF(2"%2B1B4B1P(GB13( I;G(%;B2"(0%/( I;G(8R?(2C"&B#B&01B;%26(*B&$;( I"%2"2(0$"(

CI0&"/(;%(1;C(;#(13"(CBO"I2(#;$(BFC$;4"/(#BII(#0&1;$(0%/(UD0%1DF("##B&B"%&P(^j7-i_6(

565 HAHR>[(M!>AV(XAS(

V3"(0%0I;9(#$;%1("%/(&;%2B212(;#(5(F0\;$(C0$12E(0(&;IDF%(0FCIB#B"$(JI;&T(0%/(0(&;IDF%(HS)(JI;&T6(

V3"(&;IDF%(0FCIB#B"$(C$"C0$"2(13"(CBO"I(2B9%0I(#;$(13"(&;IDF%(HS)(0%/(0CCIB"2(0%0I;9(90B%(B#(/"2B$"/(^C$;9$0FF0JI"(

D2B%9(13"(?8@( B%1"$#0&"_6(V3"(&;IDF%(HS)(&;%4"$12(13"(0%0I;9(CBO"I(40ID"(1;(0(:-(;$(:5(JB1(40ID"6(H(/B9B10I(;##2"1(&0%(

0I2;( J"( 0CCIB"/( 1;( 13"(

B%1"$#0&"6((

56K R+S?(WR>)g(

V3"( R+S?( JI;&T( &;%4"$12( 13"( /B9B10I( /010( &;FB%9( #$;F( 13"( &;IDF%( HS)( B%1;( 210%/0$/( 2"$B0I( R+S?( /010( $D%%B%9( 01(

F0OBFDF(,<-*JC26(V3"(2"%2;$(302(:<(R+S?(;D1CD1(C0B$2'(

 :L(S010(&30%%"I2(

 :();%1$;I(&30%%"I(

 :()I;&T(&30%%"I(

V3"( :L( /010( &30%%"I2( 0$"( D2"/( 1;( 1$0%2#"$( :-.JB1( ;$( :5.JB1( /010( G;$/2( #$;F( 2"%2;$( 1;( $"&"B4"$6( V3"( ;D1CD1( &I;&T(

&30%%"I(1$0%2C;$12(0(SS!(&I;&TE(2P%&3$;%;D2(1;(13"(/010(;%(13"(;13"$( R+S?(&30%%"I26(V3B2(&I;&T(&0%(J"(D2"/(01(13"(

$"&"B4B%9("%/(1;(20FCI"(13"(/0106(V3"(/010(;%(13"(&;%1$;I(&30%%"I(&;%10B%2(2101D2(B%#;$F01B;%(;%(13"(40IB/B1P(;#(13"(

/010(;%(13"(/010(&30%%"I2E(0F;%9(;13"$(D2"#DI(2"%2;$(2101D2(B%#;$F01B;%6(S"10BI2(;%(13"(R+S?(1BFB%9(0%/(#;$F01(&0%(

J"(#;D%/(B%(2"&1B;%(,(;#(13B2(/;&DF"%16(

56, ?Xk]XA)X!(

V3"(;%.&3BC(2"UD"%&"$(GBII(9"%"$01"(0II($"UDB$"/(&;%1$;I(2B9%0I2(1;(;C"$01"(13"(2"%2;$(#$;F(;%IP(0(#"G("O1"$%0I(&;%1$;I(

&I;&T26(V3B2(2"UD"%&"$(&0%(J"(0&1B401"/(0%/(C$;9$0FF"/(13$;D93(13"(?8@(B%1"$#0&"6(H(/"10BI"/(/"2&$BC1B;%(;#(13"(?8@(

$"9B21"$2(0%/(2"%2;$(^2"UD"%&"$_(C$;9$0FFB%9(&0%(J"(#;D%/(B%(2"&1B;%(7(;#(13B2(/;&DF"%16(

567 ?8@(@AVX!MH)X(

(V3"( ?8@( B%1"$#0&"( B2( D2"/( 1;( I;0/( 13"( 2"UD"%&"$( $"9B21"$2( GB13( /0106( V3"( /010( B%( 13"2"( $"9B21"$2( B2( D2"/( JP( 13"(

2"UD"%&"$(G3BI"(/$B4B%9(0%/($"0/B%9(;D1(13"(BF09"(2"%2;$6(M"01D$"2(IBT"(GB%/;GB%9E(2DJ20FCIB%9E(90B%(0%/(;##2"1(0$"(

C$;9$0FF"/(D2B%9(13B2( B%1"$#0&"6(V3"(/010( B%( 13"(;%.&3BC( $"9B21"$2(&0%(0I2;(J"($"0/(J0&T( #;$( 1"21(0%/(/"JD9(;#( 13"(

2D$$;D%/B%9(2P21"F6(?"&1B;%(7(&;%10B%2(F;$"(/"10BI2(;%($"9B21"$(C$;9$0FFB%9(0%/(?8@(1BFB%96(

56L VX*8X!HV]!X(?XA?>!(

H(:L.JB1(/B9B10I(1"FC"$01D$"(2"%2;$(B2(B%&ID/"/(B%(13"(BF09"(2"%2;$(0%/(&0%(J"(&;%1$;II"/(JP(13"(?8@.B%1"$#0&"6(V3"(;%.

&3BC(1"FC"$01D$"(&0%(J"(;J10B%"/(JP($"0/B%9(;D1(13"($"9B21"$2(GB13(0//$"22(:5L(0%/(:5N(^B%(JD$21(F;/"E(2""(2"&1B;%(

K6N65(#;$(F;$"(/"10BI2(;%(13B2(F;/"_6(

H( &0IBJ$01B;%(;#( 13"( 1"FC"$01D$"( 2"%2;$( B2( %""/"/( #;$( 0J2;ID1"( 1"FC"$01D$"(F"02D$"F"%126( H( 1PCB&0I( 1"FC"$01D$"(

2"%2;$( ;D1CD1( 42( 1"FC"$01D$"( &D$4"( &0%( J"( #;D%/( J"I;G6( V3"( 1"FC"$01D$"( 2"%2;$( $"UDB$"2( 0( $D%%B%9( B%CD1( &I;&T(

^)Rgl@A_E(13"(;13"$(#D%&1B;%2(;#(13"(BF09"(2"%2;$(&0%(J"(;C"$01B;%0I(;$(B%(210%/JP(F;/"6(
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"#$%&&&!'()(*+,,)( 809"(:-(;#(,<(

(

=(5-:-()*>?@?(A+(

(

MB9D$"(K'(VPCB&0I(;D1CD1(;#(13"(1"FC"$01D$"(2"%2;$(;#(13"()*+,---(

-

5--

,--

L--

<--

:---

:5--

:,--

.,- .5- - 5- ,- L- <-

<
1/
1)
(
3!
8
?
)0
?
)!
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M
N

O,40,;()?;,!L"N
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"#$%&&&!'()(*+,,)( 809"(::(;#(,<(

(

=(5-:-()*>?@?(A+(

K S!@+@A[(VYX()*+,---(

K6: ?]88Rc(?XVV@A[?(

V3"()*+,---(BF09"(2"%2;$(302(13"(#;II;GB%9(2DCCIP(2"11B%92'(

:?003P!6(4,! OP015(3!7(3?,! C(6/,! "?;;,6)!68416(3! "?;;,6)!0,(Q!

+SS5-( 56-+( :6L+.56:+( 5--FH( :H(

+SSKK( K6K+( K+.K6L+( :--FH( -67H(

+SSCBO( K6-+( 56K+.K6L+( 5-FH( -6LH(

+$"2l3( K6K+( K6-+.K6L+( AH( -67H(

?""(CB%(IB21(#;$("O0&1(CB%(%DFJ"$2(#;$("4"$P(2DCCIP6(

K65 W@H?@A[(

M;$( ;C1BF0I( C"$#;$F0%&"E( 2;F"(CB%2( %""/( 1;( J"( /"&;DCI"/( 1;( 9$;D%/(;$( 1;( +SS6( 8I"02"( $"#"$( 1;( 13"( CB%( IB21( #;$( 0(

/"10BI"/(/"2&$BC1B;%(#;$("4"$P(CB%(0%/(13"(0CC$;C$B01"(/"&;DCIB%9(B#(0CCIB&0JI"6(

K6K S@[@VHR(@A8]V(8@A?(

V3"(10JI"(J"I;G(9B4"2(0%(;4"$4B"G(;#(13"("O1"$%0I(CB%2(D2"/(1;(/$B4"(13"(2"%2;$(

I16!6(4,! ',*5;10)186!

)Rgl@A( *021"$(B%CD1(&I;&TE(#$"UD"%&P($0%9"(J"1G""%(7(0%/(

,<(*Yd(

R+S?l)RglAa8( YB93( 2C""/( R+S?( B%CD1( &I;&TE( #$"UD"%&P( $0%9"(

J"1G""%(7-(0%/(,<-(*Yd(

?c?l!X?lA( ?P21"F( $"2"1( CB%E( 0&1B4"( I;G( 2B9%0I6( !"2"12( 13"( ;%.

J;0$/(2"UD"%&"$(0%/(FD21(J"(T"C1(I;G(/D$B%9(210$1.

DC(

M!H*Xl!Xk( M$0F"( $"UD"21(CB%6(Z3"%(0( $B2B%9("/9"( B2(/"1"&1"/(

;%( 13B2( CB%( 13"( C$;9$0FF"/( %DFJ"$( ;#( #$0F"2( B2(

&0C1D$"/(0%/(2"%1(JP(13"(2"%2;$(

?8@l@A( S010( B%CD1( CB%( #;$( 13"( ?8@( B%1"$#0&"6( V3"( /010( 1;(

C$;9$0F(13"(BF09"(2"%2;$(B2(2"%1(;4"$(13B2(CB%6(

?8@lXA( ?8@("%0JI"(CB%6(Z3"%(13B2(CB%(B2(3B93(13"(/010(23;DI/(

J"(G$B11"%a$"0/(;%(13"(?8@(

?8@l)Rg( ?8@( &I;&T6( V3B2( B2( 13"( &I;&T( ;%( G3B&3( 13"( ?8@( $D%2(

^F0O(,<*d_(

VlXb8:( @%CD1( CB%( G3B&3( &0%( J"( D2"/( 1;( C$;9$0F( 13"(

"OC;2D$"(1BF"("O1"$%0IIP6(>C1B;%0I(

VlXb85( @%CD1( CB%( G3B&3( &0%( J"( D2"/( 1;( C$;9$0F( 13"(

"OC;2D$"( 1BF"( "O1"$%0IIP( B%( B%1"$I"04"/( 3B93(

/P%0FB&($0%9"(F;/"6(>C1B;%0I(

+@Ym(K6-+.K6K+(

+@Rm(-6-+.-6K+(

(

(
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"#$%&&&!'()(*+,,)( 809"(:5(;#(,<(

(

=(5-:-()*>?@?(A+(

K6, @A8]V()R>)g(

V3"( 3B93( 2C""/( R+S?( B%CD1( &I;&T( ^R+S?l)RglAa8_( /"#B%"2( 13"( ;D1CD1( /010( $01"( ;#( 13"( )*+,---6( V3"( F021&I;&T(

^)Rgl@A_(FD21(J"(:-(;$(:5(1BF"2(2I;G"$(/"C"%/B%9(;%(13"(C$;9$0FF"/(JB1(F;/"(2"11B%96(V3"(F0OBFDF(/010($01"(;#(

13"( ;D1CD1( B2( ,<-*JC2( G3B&3( $"2DI12( B%( 0( R+S?l)RglAa8( ;#( ,<-*Yd( 0%/( 0( )Rgl@A( ;#( ,<*Yd( B%( :-.JB1(F;/"( 0%/(

,-*Yd(B%(:5.JB1(F;/"6(V3"(FB%BFDF(#$"UD"%&B"2(0$"(7*Yd(#;$()Rgl@A(0%/(7-*Yd(#;$(R+S?l)RglAa86(H%P(#$"UD"%&P(

J"1G""%(13"(FB%BFDF(0%/(F0OBFDF(&0%(J"(0CCIB"/(JP(13"(D2"$(0%/(GBII($"2DI1(B%(0(&;$$"2C;%/B%9(;D1CD1(/010($01"6(

K67 M!H*X(!HVX()HR)]RHV@>A(

V3"(#$0F"($01"(;#(13"()*+,---(B2(/"#B%"/(JP(5(F0B%(#0&1;$26(

:6 XOC;2D$"(1BF"(

56 !"0/(;D1(1BF"(

M;$( "02"(;#(D2"(G"(GBII( 022DF"( 1301( 13"("OC;2D$"( 1BF"( B2( %;1( I;%9"$( 130%( 13"( $"0/(;D1( 1BF"6(WP( 022DFB%9( 13B2( 13"(

#$0F"($01"(B2(&;FCI"1"IP(/"#B%"/(JP(13"($"0/(;D1(1BF"(^J"&0D2"(13"("OC;2D$"(1BF"(30CC"%2(B%(C0$0II"I(GB13(13"($"0/.

;D1(1BF"_6(V3"($"0/.;D1(1BF"(^0%/(13D2(13"(#$0F"($01"_(B2(/"#B%"/(JP'(

:6 >D1CD1(&I;&T(2C""/'(F0O(,<-*JC2(

56 HS)(F;/"'(:-(;$(:5(JB1(

K6 ADFJ"$(;#(IB%"2($"0/.;D1(

,6 ADFJ"$(;#(R+S?(;D1CD12(D2"/'(F0O(:L(;D1CD12(

V3B2(F"0%2(1301(B#(0%P(;#(13"(C0$0F"1"$2(0J;4"(B2(&30%9"/E(B1(GBII(304"(0%(BFC0&1(;%(13"(#$0F"($01"(;#(13"()*+,---6(

@%(%;$F0I(;C"$01B;%(^:L(;D1CD12(e(,<-*JC2E(:-(JB1(0%/(#DII($"2;ID1B;%_(13B2(GBII($"2DI1(B%(:<-(#C26(

V;10I($"0/;D1(1BF"(B2(&;FC;2"/(;#(1G;(C0$12'(M>V(^#$0F"(;4"$3"0/(1BF"_(n(BF09"($"0/;D1(1BF"(

(

M>V(m(^M>Vl!X[l+HR]X(n(^5(O(:Lao;D1CD12(D2"/__(O(:5Q(O(F021"$(&I;&T(C"$B;/(

mmj(Z3"%($D%%B%9(13"()*+,---(2"%2;$(01(,<*Yd(GB13(:L(;D1CD12(0%/(/"#0DI1(M>V(2"11B%92(13B2($"2DI12(B%'(7QD2(

(

@F09"($"0/.;D1(1BF"(m(^:5Q(O(F021"$(&I;&T(C"$B;/(O(:Lao;D1CD12(D2"/_(`(%$lIB%"2(

mmj(Z3"%($D%%B%9(13"()*+,---(2"%2;$(01(,<*Yd(GB13(:L(;D1CD12(0%/($"0/B%9(5-,<(IB%"2(13B2($"2DI12(B%'(76,Q7F2(

(

V3B2($"2DI12(B%(0(1;10I($"0/.;D1(1BF"(;#(7QD2(n(76,Q7F2(m(7677,F2(mmj(:<-#C26(

K6L ?VH!V.]8(?Xk]XA)X(

V3"(#;II;GB%9(2"UD"%&"(23;DI/(J"(#;II;G"/(G3"%(13"()*+,---(B2(210$1"/(DC(B%(/"#0DI1(;D1CD1(F;/"(^,<-*JC2E(:-JB1(

$"2;ID1B;%_6(

: 2

: 2

?10JI"(1BF"

?DCCIP

)Rgl@A

?c?l!X?lA

M$0F"l!Xk
(

MB9D$"(,'(?10$1.DC(2"UD"%&"(#;$(,<-*JC2(e(:-.JB1(
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"#$%&&&!'()(*+,,)( 809"(:K(;#(,<(

(

=(5-:-()*>?@?(A+(

V3"(F021"$&I;&T( ^,<*Yd( B%( #;$( ,<-*JC2( B%( :-.JB1(F;/"_( 23;DI/( ;%IP( 210$1( 0#1"$( 13"( $B2"( 1BF"(;#( 13"( 2DCCIB"26( V3"(

"O1"$%0I( $"2"1( CB%( 23;DI/( J"( $"I"02"/( 01( I"021( #B$21( #$0F"( &0%( J"(

%(;C1B;%0I(?8@(DCI;0/(^1;(C$;9$0F(13"(2"UD"%&"$_(

0#1"$(13"($"2"1(CB%(302(J""%($"I"02"/6(@%(13B2(&02"(13"(M$0F"l!Xk(CDI2"(FD21(J"(C;21C;%"/(D%1BI(0#1"$(13"(?8@(DCI;0/(

302(J""%(&;FCI"1"/6(

Z3"%(13"()*+,---(GBII(J"(D2"/(B%(:5.JB1(F;/"E(0%(?8@(DCI;0/(B2(%"&"220$P(1;(C$;9$0F(13"(HS)(0%/(R+S?6(@%(13B2(&02"(

13"(210$1.DC(2"UD"%&"(I;;T2(IBT"(13"(/B09$0F(J"I;G6((

: 2?10JI"(1BF"

?DCCIP

)Rgl@A

?c?l!X?lA

M$0F"l!Xk

ADC settings?8@(DCI;0/

: 2

: 2

(

MB9D$"(7'(?10$1.DC(2"UD"%&"(#;$(:5.JB1(F;/"((

V3"(#;II;GB%9(?8@($"9B21"$2(^HS)(0%/(R+S?(2"11B%92_(23;DI/(J"(DCI;0/"/(B%(13B2(F;/"'(

:6 R+S?(2"11B%92(^0//$"22(:::_('(2"1(1;(:5(JB1(F;/"(

56 HS)(JB1(F;/"(^0//$"22(::5_'(2"1(1;(:5(JB1($"2;ID1B;%(

A;1"'(H2(F"%1B;%"/(B%(2"&1B;%(K6KE(#;$(0(I;G"$(;D1CD1(/010($01"(;%IP(13"(B%CD1(&I;&T2(%""/(1;(J"(I;G"$"/6(

K6N !X?XV(?Xk]XA)X(

@#(0(2"%2;$($"2"1(B2(%"&"220$P(G3BI"(13"(2"%2;$(B2($D%%B%9(13"(#;II;GB%9(2"UD"%&"(23;DI/(J"(#;II;G"/6(

: 2

)Rgl@A

?c?l!X?lA

M$0F"l!Xk
(

MB9D$"(L'(!"2"1(2"UD"%&"(

V3"(;%.J;0$/(2"UD"%&"$(GBII(J"($"2"1(0%/(0II(C$;9$0FFB%9($"9B21"$2(GBII($"1D$%(1;(13"B$(/"#0DI1(210$1.DC(40ID"2(G3"%(0(

#0IIB%9( "/9"( B2( /"1"&1"/( ;%( 13"( ?c?l!X?lA(

M!H*Xl!Xk(CDI2"(&0%(J"(2"%16(

Z3"%(0(2GB1&3(#$;F(:-.JB1(1;(:5.JB1(F;/"(^;$(4B&"(4"$20_(B2(%"&"220$PE(13"(#;II;GB%9(2"UD"%&"(23;DI/(J"(#;II;G"/6(



!
!"#"$"%&"'()*+,---./01023""1.4567(

"#$%&&&!'()(*+,,)( 809"(:,(;#(,<(

(

=(5-:-()*>?@?(A+(

: 2

)Rgl@A

?c?l!X?lA

M$0F"l!Xk

ADC settings?8@(DCI;0/

: 2

(

MB9D$"(N'(!"2"1(2"UD"%&"(G3"%(&30%9B%9(JB1(F;/"(

V3"(#;II;GB%9(?8@($"9B21"$2(^HS)(2"11B%92_(23;DI/(J"(DCI;0/"/(B%(13B2(F;/"'(

:6 R+S?(2"11B%9(^0//$"22(:::_'(2"1(1;(/"2B$"/(JB1($"2;ID1B;%(

56 HS)((JB1(F;/"(^0//$"22(::5_'(2"1(1;(/"2B$"/(JB1($"2;ID1B;%(F;/"(

A;1"'(H2(F"%1B;%"/(B%(2"&1B;%(K6KE(#;$(0(I;G"$(;D1CD1(/010($01"(;%IP(13"(B%CD1(&I;&T2(%""/(1;(J"(I;G"$"/6(

K6< ?8@(8!>[!H**@A[(

8$;9$0FFB%9(13"(2"%2;$( B2(/;%"(JP(G$B1B%9(13"(0CC$;C$B01"(40ID"2(1;(13"(;%.J;0$/($"9B21"$26(V3"2"($"9B21"$2(&0%(J"(

G$B11"%(;4"$(0(2BFCI"(2"$B0I( B%1"$#0&"(^?8@_6(V3"(/"10BI2(;#( 13"(1BFB%9(0%/(/010(#;$F01(0$"(/"2&$BJ"/(J"I;G6(V3"(/010(

G$B11"%(1;(13"(C$;9$0FFB%9($"9B21"$2(&0%(0I2;(J"($"0/(;D1(;4"$(13B2(20F"(?8@(B%1"$#0&"6(

K6<6: ?8@(Z!@VX(

V3"(1BFB%9(1;(G$B1"(/010(;4"$(13"(?8@(B%1"$#0&"(&0%(J"(#;D%/(J"I;G6(

?8@lXA

?8@l@A

?8@l)Rg

C= 1' A6 A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 D0

p()Rg :()Rg

(

MB9D$"(<'(?8@(G$B1"(1BFB%9(

V3"(/010( B2( 20FCI"/(JP( 13"()*+,---(;%( 13"( $B2B%9("/9"(;#( 13"(?8@l)Rg6(V3"(?8@l)Rg(302(0(F0OBFDF(#$"UD"%&P(;#(

,<*Yd6( V3"( ?8@lXA( 2B9%0I( 302( 1;( J"( 3B93( #;$( 30I#( 0( &I;&T(C"$B;/( J"#;$"( 13"( #B$21( /010JB1( B2( 20FCI"/6( ?8@lXA(302( 1;(

$"F0B%(3B93(#;$(:(&I;&T(C"$B;/(0#1"$(13"(I021(/010JB1(B2(20FCI"/6(

>%"(G$B1"(0&1B;%(&;%10B%2(:L(/010JB12'(

 6(

 N( 0//$"22( JB12'( V3"2"( JB12( #;$F( 13"( 0//$"22( ;#( 13"( C$;9$0FFB%9( $"9B21"$( 1301( %""/2( 1;( J"( G$B11"%6( V3"(

0//$"22(B2(2"%1(*?W(#B$216(

 <(/010(JB12'(V3"2"(JB12(#;$F(13"(0&1D0I(/010(1301(GBII(J"(G$B11"%(B%(13"($"9B21"$(2"I"&1"/(GB13(13"(0//$"22(JB126(

V3"(/010(B2(G$B11"%(*?W(#B$216(

Z3"%(2"4"$0I(2"%2;$($"9B21"$2(%""/(1;(J"(G$B11"%E(13"(1BFB%9(0J;4"(&0%(J"($"C"01"/(GB13(?8@lXA($"F0B%B%9(3B93(0II(

13"(1BF"6(?""(13"(#B9D$"(J"I;G(#;$(0%("O0FCI"(;#(5($"9B21"$2(J"B%9(G$B11"%(B%(JD$216(

?8@lXA

?8@l@A

?8@l)Rg

C= 1' A6 A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 D0 C= 1' A6 A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 D0

p()Rg :()Rg

(

MB9D$"(Q'(?8@(G$B1"(1BFB%9(#;$(5($"9B21"$2B%(JD$21(



!
!"#"$"%&"'()*+,---./01023""1.4567(

"#$%&&&!'()(*+,,)( 809"(:7(;#(,<(

(

=(5-:-()*>?@?(A+(

K6<65 ?8@(!XHS(

V3"(1BFB%9(1;($"0/(/010(#$;F(13"($"9B21"$2(;4"$(13"(?8@(B%1"$#0&"(&0%(J"(#;D%/(J"I;G6(

?8@lXA

?8@l@A

?8@l)Rg

C= 0' A6 A5 A4 A3 A2 A1 A0

D7 D6 D5 D4 D3 D2 D1 D0?8@l>]V

p()Rg :()Rg

(

MB9D$"(:-'(?8@($"0/(1BFB%9(

V;( B%/B&01"( 0( $"0/( 0&1B;%( ;4"$( 13"( ?

$"9B21"$(J"B%9($"0/(;D1(B2(2"%1(BFF"/B01"IP(0#1"$(13B2(&;%1$;I(JB1(^*?W(#B$21_6(H#1"$(13"(R?W(;#(13"(0//$"22(JB12E(13"(/010(

B2(I0D%&3"/(;%(13"(?8@l>]V(CB%(;%(13"(#0IIB%9("/9"(;#(13"(?8@l)Rg6(V3B2(F"0%2(1301(13"(/010(23;DI/(J"(20FCI"/(JP(13"(

$"&"B4B%9(2P21"F(;%(13"($B2B%9("/9"(;#(13"(?8@l)Rg6(V3"(/010(&;F"2(;4"$(13"(?8@l>]V(GB13(*?W(#B$216(Z3"%($"0/B%9(

;D1(13"(1"FC"$01D$"(2"%2;$(;4"$(13"(?8@E(0//$"22"2(:5L(0%/(:5N(23;DI/(/"($"0/.;D1(B%(JD$21(F;/"(^T""C(?8@lXA(3B93_(

K6Q !Xk]X?V@A[(H(M!H*X(

H#1"$(210$1B%9(DC(13"(2"%2;$(^2""(2"&1B;%(K67_E(0(%DFJ"$(;#(#$0F"2(&0%(J"($"UD"21"/(JP(2"%/B%9(0(M!H*Xl!Xk(CDI2"6(

V3"(%DFJ"$(;#(#$0F"2(&0%(J"(2"1(JP(C$;9$0FFB%9(13"(0CC$;C$B01"($"9B21"$(^0//$"22"2(N-(0%/(N:_6(V3"(/"#0DI1(%DFJ"$(

;#(#$0F"2(1;(J"(9$0JJ"/(B2(:6(

@%( B%1"$%0I."OC;2D$".1BF"(F;/"E(13"("OC;2D$"(1BF"(GBII(210$1(0#1"$(13B2(M!H*Xl!Xk(CDI2"6( @%(13"("O1"$%0I."OC;2D$".

1BF"(F;/"E(13"($"0/.;D1(GBII(210$1(0#1"$(13"(M!H*Xl!Xk(CDI2"6(W;13(F;/"2(0$"("OCI0B%"/(B%1;(/"10BI(B%(13"(2"&1B;%2(

J"I;G6(

K6Q6: @AVX!AHR(Xb8>?]!X()>AV!>R(

@%( 13B2( F;/"E( 13"( "OC;2D$"( 1BF"( B2( 2"1( JP( C$;9$0FFB%9( 13"( 0CC$;C$B01"( $"9B21"$2( ^0//$"22( ,5.,,_( ;#( 13"(

)*+,---6H#1"$(13"(3B93(2101"(;#(13"(M!H*Xl!Xk(CB%(B2(/"1"&1"/E(13"("OC;2D$"(1BF"(GBII(210$1(BFF"/B01"IP6(Z3"%(13"(

"OC;2D$"(1BF"("%/2( ^02(C$;9$0FF"/( B%(13"($"9B21"$2_E( 13"(CBO"I2(0$"(J"B%9(20FCI"/(0%/(C$"C0$"/(#;$( $"0/.;D16(V3B2(

2"UD"%&"(B2(&0II"/(13"(#$0F"(;4"$3"0/(1BF"(^M>V_6(@FF"/B01"IP(0#1"$(13"(M>VE(13"(#$0F"(B2($"0/.;D1(0D1;F01B&0IIP6(@#(

F;$"(130%(;%"(#$0F"(B2($"UD"21"/E(13"("OC;2D$"(;#(13"(%"O1(#$0F"(210$12(0I$"0/P(/D$B%9(13"($"0/.;D1(;#(13"(C$"4B;D2(

;%"6(?""(13"(/B09$0F(J"I;G(#;$(F;$"(/"10BI26(

M$0F"l!Xk

Exposure timeM$0F":l&P&I" FOT Read-out time

Exposure timeM$0F"5l&P&I" FOT Read-out time
(

MB9D$"(::'($"UD"21(#;$(5(#$0F"2(B%(B%1"$%0I.("OC;2D$".1BF"(F;/"(

Z3"%( 13"( "OC;2D$"( 1BF"( B2( 23;$1"$( 130%( 13"( $"0/.;D1( 1BF"E( 13"( M>V( 0%/( $"0/.;D1( ;#( 13"( %"O1( #$0F"( GBII( 210$1(

BFF"/B01"IP(0#1"$(13"($"0/.;D1(;#(13"(C$"4B;D2(#$0F"6(

M$0F"l!Xk

M$0F":l&P&I" FOT Read-out time

Exposure timeM$0F"5l&P&I" FOT Read-out time

Exposure time

(

MB9D$"(:5'(!"UD"21(#;$(5(#$0F"2(B%(B%1"$%0I("OC;2D$"(F;/"(GB13("OC;2D$"(1BF"(h($"0/.;D1(1BF"(



!
!"#"$"%&"'()*+,---./01023""1.4567(

"#$%&&&!'()(*+,,)( 809"(:L(;#(,<(

(

=(5-:-()*>?@?(A+(

K6Q65 XbVX!AHR(Xb8>?]!X(V@*X(

V3"("OC;2D$"(1BF"(&0%(0I2;(J"(C$;9$0FF"/("O1"$%0IIP(JP(D2B%9(13"(VlXb8:(B%CD1(CB%6(V3B2(F;/"(%""/2(1;(J"("%0JI"/(

JP(2"11B%9(13"(0CC$;C$B01"($"9B21"$(^0//$"22(,:_6(@%(13B2(&02"E(13"("OC;2D$"(210$12(G3"%(0(3B93(2101"(B2(/"1"&1"/(;%(13"(

VlXb8:(CB%6(Z3"%(0(3B93(2101"( B2(/"1"&1"/(;%(13"(M!H*Xl!Xk(B%CD1E(13"("OC;2D$"(1BF"(21;C2(0%/(13"($"0/.;D1(GBII(

210$1(0D1;F01B&0IIP6(H(%"G("OC;2D$"(&0%(210$1(JP(2"%/B%9(0(CDI2"(1;(13"(VlXb8:(CB%(/D$B%9(;$(0#1"$(13"($"0/.;D1(;#(13"(

C$"4B;D2(#$0F"6(

M$0F"l!Xk

Exposure timeM$0F":l&P&I" FOT Read-out time

Exposure timeM$0F"5l&P&I" FOT Read-out time

VlXb8:

(

MB9D$"(:K'($"UD"21(#;$(5(#$0F"2(D2B%9("O1"$%0I."OC;2D$".1BF"(F;/"(



!
!"#"$"%&"'()*+,---./01023""1.4567(

"#$%&&&!'()(*+,,)( 809"(:N(;#(,<(

(

=(5-:-()*>?@?(A+(

, !XHS@A[(>]V(VYX(?XA?>!(

,6: R+S?(SHVH(>]V8]V?(

V3"()*+,---(302( R+S?( ^I;G(4;I109"(/B##"$"%1B0I( 2B9%0IB%9_(;D1CD12( 1;( 1$0%2C;$1( 13"( BF09"(/010( 1;( 13"( 2D$$;D%/B%9(

2P21"F6(A"O1(1;(:L(/010(&30%%"I2E(13"(2"%2;$(0I2;(302(1G;(;13"$(R+S?(&30%%"I2(#;$(&;%1$;I(0%/(2P%&3$;%Bd01B;%(;#(13"(

BF09"(/0106(@%(1;10IE(13"(2"%2;$(302(:<(R+S?(;D1CD1(C0B$2(^5(CB%2(#;$("0&3(R+S?(&30%%"I_'(

 :L(S010(&30%%"I2(

 :();%1$;I(&30%%"I(

 :()I;&T(&30%%"I(

V3B2(F"0%2(1301(0(1;10I(;#(KL(CB%2(;#(13"()*+,---(0$"(D2"/(#;$(13"(R+S?(;D1CD12(^K5(#;$(/010(n(5(#;$(R+S?(&I;&T(n(5(#;$(

&;%1$;I(&30%%"I_6((?""(13"(CB%(IB21(#;$(13"("O0&1(CB%(%DFJ"$2(;#(13"(R+S?(;D1CD126(

V3"( :L( /010( &30%%"I2( 0$"( D2"/( 1;( 1$0%2#"$( 13"( :-.JB1( ;$( :5.JB1( CBO"I( /010( #$;F( 13"( 2"%2;$( 1;( 13"( $"&"B4"$( B%( 13"(

2D$$;D%/B%9(2P21"F6(

V3"(;D1CD1(&I;&T(&30%%"I(1$0%2C;$12(0(&I;&TE(2P%&3$;%;D2(1;(13"(/010(;%(13"(;13"$(R+S?(&30%%"I26((V3B2(&I;&T(&0%(J"(

D2"/(01(13"($"&"B4B%9("%/(1;(20FCI"(13"(/0106(V3B2(&I;&T(B2(0(SS!(&I;&T(G3B&3(F"0%2(1301(13"(#$"UD"%&P(GBII(J"(30I#(;#(

13"(;D1CD1(/010($01"6(Z3"%(,<-*JC2(;D1CD1(/010($01"(B2(D2"/E(13"(R+S?(;D1CD1(&I;&T(GBII(J"(5,-*Yd6((

V3"( /010( ;%( 13"( &;%1$;I( &30%%"I( &;%10B%2( 2101D2( B%#;$F01B;%( ;%( 13"( 40IB/B1P( ;#( 13"( /010( ;%( 13"( /010( &30%%"I26(

@%#;$F01B;%(;%(13"(&;%1$;I(&30%%"I( B2(9$;DC"/( B%( :-.JB1(;$(:5.JB1(G;$/2(1301(0$"(1$0%2#"$$"/(2P%&3$;%;D2(1;(13"(:L(

/010(&30%%"I26(

,65 R>Z.RX+XR(8@bXR(V@*@A[(

V3"( #B9D$"2(J"I;G( 23;G( 13"( 1BFB%9( #;$( 1$0%2#"$(;#( :-.JB1( 0%/(:5.JB1( CBO"I( /010(;4"$(;%"( R+S?(;D1CD16( V;(F0T"( 13"(

1BFB%9(F;$"(&I"0$E(13"(#B9D$"2(23;G(;%IP(13"(C.&30%%"I(;#("0&3(R+S?(C0B$6(V3"(/010( B2(1$0%2#"$$"/(R?W(#B$21E(GB13(13"(

1$0%2#"$(;#(JB1(Sq-r(/D$B%9(13"(3B93(C302"(;#(13"(SS!(;D1CD1(&I;&T6(

D(8) D(9) D(0) D(1) D(2) D(3) D(4) D(5) D(6) D(7) D(8) D(9) D(0) D(1) D(2) D(3)

V:

LVDS_CLOCK

DATA_OUT
(

MB9D$"(:,'(:-.JB1(CBO"I(/010(;%(0%(R+S?(&30%%"I(

: 0J;4"( B2( :a:-
13
( ;#( 13"( C"$B;/( ;#( 13"( B%CD1( &I;&T( ^)Rgl@A_( ;#( 13"( )*+,---6(Z3"%( 0(

#$"UD"%&P(;#(,<*Yd(B2(D2"/(#;$()Rgl@A(^F0O(B%(:-.JB1(F;/"_(0%/(,<-*Yd(#;$(R+S?l)RglAa8E(13B2($"2DI12(B%(0(5,-*Yd(

R+S?l)R>)g6(

D(11) D(12) D(0) D(1) D(2) D(3) D(4) D(5) D(6) D(7) D(8) D(9) D(10) D(11) D(0) D(1)

V5

LVDS_CLOCK

DATA_OUT
(

MB9D$"(:7'(:5.JB1(CBO"I(/010(;%(0%(R+S?(&30%%"I(

13
(;#( 13"(C"$B;/(;#( 13"( B%CD1(&I;&T( ^)Rgl@A_(;#( 13"()*+,---6(Z3"%(0( #$"UD"%&P(;#(

,-*Yd(B2(D2"/(#;$()Rgl@A(^F0O(B%(:5.JB1(F;/"_(0%/(,<-*Yd(#;$(R+S?l)RglAa8E(13B2($"2DI12(B%(0(5,-*Yd(R+S?l)R>)g6(



!
!"#"$"%&"'()*+,---./01023""1.4567(

"#$%&&&!'()(*+,,)( 809"(:<(;#(,<(

(

=(5-:-()*>?@?(A+(

,6K !XHS>]V(V@*@A[(

V3"($"0/;D1(;#(BF09"(/010(B2(9$;DC"/(B%(JD$212(;#(:5<(CBO"I2(C"$(&30%%"I6((X0&3(CBO"I(B2("B13"$(:-(;$(:5(JB12(;#(/010(^2""(

2"&1B;%(,65_6( (>%"(&;FCI"1"(CBO"I(C"$B;/("UD0I2(;%"(C"$B;/(;#(13"(F021"$(&I;&T(B%CD16(M;$(/"10BI2(;%(CBO"I($"F0CCB%9(

0%/(CBO"I(42(&30%%"I(I;&01B;%(CI"02"(2""(2"&1B;%(,6,(;#(13B2(/;&DF"%16(H%(;4"$3"0/(1BF"("OB212(J"1G""%(1G;(JD$212(;#(

:5<( CBO"I26( V3B2( ;4"$3"0/( 1BF"( 302( 13"( 20F"( I"%913( ;#( ;%"( CBO"I( $"0/.;D1( ^B6"6( 13"( I"%913( ;#( :-( ;$( :5( JB12( 01( 13"(

2"I"&1"/(/010($01"_6((

,6K6: :-(W@V(*>SX((

@%(13B2(2"&1B;%E(13"($"0/;D1(1BFB%9(#;$(13"(/"#0DI1(:-(JB1(F;/"(B2("OCI0B%"/6(@%(13B2(F;/"(13"(F0OBFDF(#$0F"$01"(;#(

:<-(#C2(&0%(J"($"0&3"/6(

,6K6:6: :L(>]V8]V()YHAAXR?(

WP(/"#0DI1E(0II(:L(/010(;D1CD1(&30%%"I2(0$"(D2"/(1;(1$0%2FB1(13"(BF09"(/0106(V3B2(F"0%2(1301(0%("%1B$"($;G(;#(BF09"(

/010( B2( 1$0%2#"$$"/( B%( ;%"( 2I;1( ;#( :5<( CBO"I( C"$B;/2( ^:L( O( :5<( m( 5-,<_6( A"O1( #B9D$"( 23;G2( 13"( 1BFB%9( #;$( ;%"( R+S?(

&30%%"I6((

IDLE OH 128 OHDATA_OUT 128 OH 128 OH 128

!;G(: !;G(5 !;G(K !;G(,

(

MB9D$"(:L'(>D1CD1(1BFB%9(B%(/"#0DI1(:L(&30%%"I(F;/"(

>%IP(G3"%(:-(JB1(F;/"(0%/(:L(/010(;D1CD12E($D%%B%9(01(,<-*JC2E(0$"(D2"/E(13"(#$0F"($01"(;#(:<-#C2(&0%(J"(0&3B"4"/(

^/"#0DI1_6(

,6K6:65 <(>]V8]V()YHAAXR?(

V3"()*+,---(302(13"(C;22BJBIB1P(1;(D2"(;%IP(<(R+S?(;D1CD1(&30%%"I26(V3B2(2"11B%9(&0%(J"(C$;9$0FF"/(B%(13"($"9B21"$(

GB13( 0//$"22(N5( ^2""( 2"&1B;%(76N_6( @%( 2D&3(FDI1BCI"O"/(;D1CD1(F;/"E( 13"( $"0/;D1(;#(;%"( $;G( 10T"2( ^5`:5<_(n( ^5`:_(

F021"$(&I;&T(C"$B;/26(A"O1(#B9D$"(23;G2(13"(1BFB%9(#;$(;%"(R+S?(&30%%"I6(

IDLE OH 128 OHDATA_OUT 128 OH 128 OH 128

!;G(: !;G(5

(

MB9D$"(:N'(>D1CD1(1BFB%9(B%(<(&30%%"I(F;/"(

@%(13B2(<(&30%%"I(F;/"E(13"(#$0F"($01"(B2($"/D&"/(GB13(#0&1;$(;#(5(&;FC0$"/(1;(:L(&30%%"I(F;/"6((

,6K6:6K ,(>]V8]V()YHAAXR?(

V3"()*+,---(302(13"(C;22BJBIB1P(1;(D2"(;%IP(,(R+S?(;D1CD1(&30%%"I26(V3B2(2"11B%9(&0%(J"(C$;9$0FF"/(B%(13"($"9B21"$(

GB13( 0//$"22(N5( ^2""( 2"&1B;%(76N_6( @%( 2D&3(FDI1BCI"O"/(;D1CD1(F;/"E( 13"( $"0/;D1(;#(;%"( $;G( 10T"2( ^,`:5<_(n( ^,`:_(

F021"$(&I;&T(C"$B;/26(A"O1(#B9D$"(23;G2(13"(1BFB%9(#;$(;%"(R+S?(&30%%"I6(

IDLE OH 128 OHDATA_OUT 128 OH 128 OH 128

!;G(: !;G(5

OH 128 OH 128 OH 128 OH 128

(

MB9D$"(:<'(>D1CD1(1BFB%9(B%(;#(,(&30%%"I(F;/"(

@%(13B2(,(&30%%"I(F;/"E(13"(#$0F"($01"(B2($"/D&"/(GB13(#0&1;$(,(&;FC0$"/(1;(:L(&30%%"I(F;/"6(

(

(

(
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GB13( 0//$"22(N5( ^2""( 2"&1B;%(76N_6( @%( 2D&3(FDI1BCI"O"/(;D1CD1(F;/"E( 13"( $"0/;D1(;#(;%"( $;G( 10T"2( ^<`:5<_(n( ^<`:_(

F021"$(&I;&T(C"$B;/26(A"O1(#B9D$"(23;G2(13"(1BFB%9(#;$(;%"(R+S?(&30%%"I6(

IDLE OH 128 128 128 128 128

!;G(:

128 128 128 128 128 128 128 128

!;G(5

128 128 128OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH

(

MB9D$"(:Q'(>D1CD1(1BFB%9(B%(5(&30%%"I(F;/"(

@%(13B2(5(&30%%"I(F;/"E(13"(#$0F"($01"(B2($"/D&"/(GB13(#0&1;$(;#(<(&;FC0$"/(1;(:L(&30%%"I(F;/"6(

,6K65 :5(W@V(*>SX(

@%(:5(JB1(F;/"E(13"(0%0I;9.1;./B9B10I(&;%4"$2B;%(10T"2(,O(I;%9"$(1;(&;FCI"1"6(V3B2(&0D2"2(13"(#$0F"$01"(1;(/$;C(1;(N-(

#C2(G3"%(,<-*3d(B2(D2"/(#;$(R+S?l)RglAa86(SD"(1;(13B2("O1$0(&;%4"$2B;%(1BF"E(13"(#$0F"$01"(B%(:L(&30%%"I(F;/"(B2(

13"(20F"(02(B%(<(0%/(,(&30%%"I(F;/"6(
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WP(/"#0DI1E(0II(:L(/010(;D1CD1(&30%%"I2(0$"(D2"/(1;(1$0%2FB1(13"(BF09"(/0106(V3B2(F"0%2(1301(0%("%1B$"($;G(;#(BF09"(

/010( B2( 1$0%2#"$$"/( B%( ;%"( 2I;1( ;#( :5<( CBO"I( C"$B;/2( ^:L( O( :5<( m( 5-,<_6( A"O1( #B9D$"( 23;G2( 13"( 1BFB%9( #;$( ;%"( R+S?(

&30%%"I6((

IDLE OH 128 OHDATA_OUT 128 OH 128 OH 128

!;G(: !;G(5

OH 128 OH 128 OH 128 OH 128

H//B1B;%0I(HS)(&;%4"$2B;%(1BF" H//B1B;%0I(HS)(&;%4"$2B;%(1BF"

(
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GB13( 0//$"22(N5( ^2""( 2"&1B;%(76N_6( @%( 2D&3(FDI1BCI"O"/(;D1CD1(F;/"E( 13"( $"0/;D1(;#(;%"( $;G( 10T"2( ^5`:5<_(n( ^5`:_(

F021"$(&I;&T(C"$B;/26(A"O1(#B9D$"(23;G2(13"(1BFB%9(#;$(;%"(R+S?(&30%%"I6(

IDLE OH 128 OHDATA_OUT 128 OH 128 OH 128

!;G(: !;G(5H//B1B;%0I(HS)(&;%4"$2B;%(1BF"

OH 128 OH 128

(
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GB13( 0//$"22(N5( ^2""( 2"&1B;%(76N_6( @%( 2D&3(FDI1BCI"O"/(;D1CD1(F;/"E( 13"( $"0/;D1(;#(;%"( $;G( 10T"2( ^,`:5<_(n( ^,`:_(

F021"$(&I;&T(C"$B;/26(A"O1(#B9D$"(23;G2(13"(1BFB%9(#;$(;%"(R+S?(&30%%"I6(

IDLE OH 128 OHDATA_OUT 128 OH 128 OH 128

!;G(: !;G(5

OH 128 OH 128 OH 128 OH 128

(

MB9D$"(55'(>D1CD1(1BFB%9(B%(;#(,(&30%%"I(F;/"(
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GB13( 0//$"22(N5( ^2""( 2"&1B;%(76N_6( @%( 2D&3(FDI1BCI"O"/(;D1CD1(F;/"E( 13"( $"0/;D1(;#(;%"( $;G( 10T"2( ^<`:5<_(n( ^<`:_(

F021"$(&I;&T(C"$B;/26(A"O1(#B9D$"(23;G2(13"(1BFB%9(#;$(;%"(R+S?(&30%%"I6(

IDLE OH 128 128 128 128 128

!;G(:

128 128 128 128 128 128 128 128

!;G(5

128 128 128OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH

(
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,6, 8@bXR(!X*H88@A[(

S"C"%/B%9( ;%( 13"( %DFJ"$( ;#( ;D1CD1( &30%%"I2E( 13"( CBO"I2( 0$"( $"0/( ;D1( JP( /B##"$"%1( &30%%"I2( 0%/( &;F"( ;D1( 01( 0(

/B##"$"%1(F;F"%1(B%(1BF"6(ZB13(13"(/"10BI2(#$;F(13"(%"O1(2"&1B;%2E(13"("%/(D2"$(B2(0JI"(1;($"F0C(13"(CBO"I(40ID"2(01(13"(

;D1CD1(1;(13"B$(&;$$"&1(BF09"(0$$0P(I;&01B;%6(

,6,6: :L(>]V8]V?(

V3"(#B9D$"(J"I;G(23;G2(13"(I;&01B;%(;#(13"(BF09"(CBO"I2(4"$2D2(13"(;D1CD1(&30%%"I(;#(13"(BF09"(2"%2;$6((

IDLE Pixel 0 to 127Channel 1

IDLE Pixel 128 to 255Channel 2

IDLE Pixel 256 to 383Channel 2

IDLE Pixel 1792 to 1919Channel 15

IDLE Pixel 1920 to 2047Channel 16

!;G(:

Pixel 0 to 127

!;G(5

Pixel 128 to 255

Pixel 256 to 383

Pixel 1792 to 1919

Pixel 1920 to 2047

(

MB9D$"(5,'(8BO"I($"F0CCB%9(#;$(:L(;D1CD1(&30%%"I2(

:L(JD$212(;#(:5<(CBO"I2(30CC"%(B%(C0$0II"I(;%(13"(/010(;D1CD126(V3B2(F"0%2(1301(;%"(&;FCI"1"($;G(B2($"0/(;D1(B%(;%"(

JD$216(V3"(0F;D%1(;#($;G2(1301(GBII(J"($"0/(;D1(/"C"%/2(;%(13"(40ID"(B%(13"(&;$$"2C;%/B%9($"9B21"$6(WP(/"#0DI1(13"$"(

0$"(5-,<($;G2(J"B%9($"0/(;D16(

,6,65 <(>]V8]V?(

Z3"%(;%IP(<(;D1CD12(0$"(D2"/E(13"(CBO"I(/010(B2(CI0&"/(;%(13"(;D1CD12(02(/"10BI"/(B%(13"(#B9D$"(J"I;G6(<(JD$212(;#(:5<(

CBO"I2(30CC"%(B%(C0$0II"I(;%(13"(/010(;D1CD126(V3B2(F"0%2(1301(;%"(&;FCI"1"($;G(B2($"0/(;D1(B%(1G;(JD$2126(V3"(1BF"(

%""/"/(1;($"0/(;D1(;%"($;G(B2(/;DJI"/(&;FC0$"/(1;(G3"%(:L(;D1CD12(0$"(D2"/6()30%%"I(5E(,E(

B%( 13B2(F;/"E(2;(13"P(&0%(J"(1D$%"/(;##(JP( 2"11B%9(13"(&;$$"&1(JB12( B%( 13"($"9B21"$(GB13(0//$"22"2(<-.<56(VD$%B%9(;##(

13"2"(&30%%"I2(GBII($"/D&"(13"(C;G"$(&;%2DFC1B;%(;#(13"(&3BC6((

V3"(0F;D%1(;#( $;G2(1301(GBII(J"($"0/(;D1(/"C"%/2(;%(13"(40ID"( B%( 13"(&;$$"2C;%/B%9($"9B21"$6(WP(/"#0DI1( 13"$"(0$"(

5-,<($;G2(J"B%9($"0/(;D16(

IDLE Pixel 0 to 127Channel 1

IDLE

Pixel 128 to 255

Channel 3

IDLE

Pixel 256 to 383

Channel 5

IDLE

Pixel 1792 to 1919

Channel 13

IDLE

Pixel 1536 to 1663

Channel 15

!;G(:

Pixel 384 to 511

Pixel 512 to 639

Pixel 1664 to 1791

Pixel 1920 to 2047

Pixel 640 to 767

(

MB9D$"(57'(8BO"I($"F0CCB%9(#;$(<(;D1CD1(&30%%"I2(
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CBO"I2(30CC"%(B%(C0$0II"I(;%(13"(/010(;D1CD126(V3B2(F"0%2(1301(;%"(&;FCI"1"($;G(B2($"0/(;D1(B%(#;D$(JD$2126(V3"(1BF"(

%""/"/(1;($"0/(;D1(;%"($;G(B2(,O(I;%9"$(&;FC0$"/(1;(G3"%(:L(;D1CD12(0$"(D2"/6(>%IP(&30%%"I(:E(7E(Q(0%/(:K(0$"(J"B%9(

D2"/( B%( 13B2( F;/"E( 2;( 13"( $"F0B%B%9( &30%%"I2( &0%( J"( 1D$%"/( ;##( JP( 2"11B%9( 13"( &;$$"&1( JB12( B%( 13"( $"9B21"$( GB13(

0//$"22"2(<-.<56(VD$%B%9(;##(13"2"(&30%%"I2(GBII($"/D&"(13"(C;G"$(&;%2DFC1B;%(;#(13"(&3BC6((

V3"(0F;D%1(;#( $;G2(1301(GBII(J"($"0/(;D1(/"C"%/2(;%(13"(40ID"( B%( 13"(&;$$"2C;%/B%9($"9B21"$6(WP(/"#0DI1( 13"$"(0$"(

5-,<($;G2(J"B%9($"0/(;D16(

IDLE Pixel 0 to 127Channel 1

IDLE

Pixel 128 to 255

Channel 5

IDLE

Pixel 256 to 383

Channel 9

IDLEChannel 13 Pixel 1536 to 1663

!;G(:

Pixel 384 to 511

Pixel 512 to 639

Pixel 1664 to 1791

Pixel 640 to 767 Pixel 768 to 895 Pixel 896 to 1023

Pixel 1024 to 1151 Pixel 1152 to 1279 Pixel 1280 to 1407 Pixel 1408 to 1535

Pixel 1792 to 1919 Pixel 1920 to 2047

(

MB9D$"(5L'(8BO"I($"F0CCB%9(#;$(,(;D1CD1(&30%%"I2(

,6,6, 5(>]V8]V?(

Z3"%(;%IP(5(;D1CD12(0$"(D2"/E(13"(CBO"I(/010(B2(CI0&"/(;%(13"(;D1CD12(02(/"10BI"/(B%(13"(#B9D$"(J"I;G6(5(JD$212(;#(:5<(

CBO"I2(30CC"%( B%(C0$0II"I( ;%( 13"(/010(;D1CD126( V3B2(F"0%2( 1301(;%"( &;FCI"1"( $;G( B2( $"0/(;D1( B%(<(JD$2126( V3"( 1BF"(

%""/"/(1;($"0/(;D1(;%"($;G(B2(<O(I;%9"$(&;FC0$"/(1;(G3"%(:L(;D1CD12(0$"(D2"/6(>%IP(&30%%"I(:(0%/(Q(0$"(J"B%9(D2"/(

B%(13B2(F;/"E(2;(13"($"F0B%B%9(&30%%"I2(&0%(J"(1D$%"/(;##(JP(2"11B%9(13"(&;$$"&1(JB12(B%(13"($"9B21"$(GB13(0//$"22"2(<-.

<56(VD$%B%9(;##(13"2"(&30%%"I2(GBII($"/D&"(13"(C;G"$(&;%2DFC1B;%(;#(13"(&3BC6((

V3"(0F;D%1(;#( $;G2( 1301(GBII( J"( $"0/;D1(/"C"%/2(;%( 13"( 40ID"( B%( 13"( &;$$"2C;%/B%9( $"9B21"$6( WP(/"#0DI1( 13"$"(0$"(

5-,<($;G2(J"B%9($"0/(;D16(

IDLE Pixel 0 to 127Channel 1

IDLE

Pixel 128 to 255

Channel 9

Pixel 256 to 383

Pixel 1536 to 1663

!;G(:

Pixel 384 to 511 Pixel 512 to 639

Pixel 1664 to 1791

Pixel 640 to 767 Pixel 768 to 895 Pixel 896 to 1023

Pixel 1024 to 1151 Pixel 1152 to 1279 Pixel 1280 to 1407 Pixel 1408 to 1535 Pixel 1792 to 1919 Pixel 1920 to 2047
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(
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(
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&30%%"I26(V3"("%/(D2"$(FD21(D2"(13B2(&30%%"I(1;(T%;G(G3"%(40IB/(BF09"(/010(;$(1$0B%B%9(/010(B2(040BI0JI"(;%(13"(/010(

;D1CD1(&30%%"I26(

V3"(&;%1$;I(&30%%"I(1$0%2#"$2(2101D2(B%#;$F01B;%(B%(:-.JB1(;$(:5.JB1(G;$/(#;$F016((X4"$P(JB1(;#(13"(G;$/(302(0(2C"&B#B&(

#D%&1B;%6((A"O1(10JI"(/"2&$BJ"2(13"(#D%&1B;%(;#(13"(B%/B4B/D0I(JB126(

R1)! S?65)186! ',*5;10)186!

q-r( S+HR( @%/B&01"2(40IB/(CBO"I(/010(;%(13"(;D1CD12(

q:r( R+HR( @%/B&01"2(40IB/B1P(;#(13"($"0/;D1(;#(0($;G(

q5r( M+HR( @%/B&01"2(13"(40IB/B1P(;#(13"($"0/;D1(;#(0(#$0F"(

qKr( ?R>V( @%/B&01"2(13"(;4"$3"0/(C"$B;/(J"#;$"(:5<.CBO"I(JD$212(^`_(

q,r( !>Z( @%/B&01"2(13"(;4"$3"0/(C"$B;/(J"#;$"(13"($"0/;D1(;#(0($;G(^`_(

q7r( M>V( @%/B&01"2(G3"%(13"(2"%2;$(B2(B%(M>V(^20FCIB%9(;#(BF09"(/010(B%(CBO"I2_(^`_(

qLr( @AVX:( @%/B&01"2(G3"%(CBO"I2(;#(B%1"9$01B;%(JI;&T(:(0$"(B%1"9$01B%9(^`_(

qNr( @AVX5( @%/B&01"2(G3"%(CBO"I2(;#(B%1"9$01B;%(JI;&T(5(0$"(B%1"9$01B%9(^`_(

q<r( ( );%210%1(d"$;(

qQr( ( );%210%1(;%"(

q:-r( ( );%210%1(d"$;(

q::r( ( );%210%1(d"$;(

^`_A;1"'( V3"( 2101D2( JB12( 0$"( CD$"IP( B%#;$F01B;%0I6( V3"2"( JB12( 0$"( %;1( $"UDB$"/( 1;( T%;G(G3"%( 13"( /010( B2( 40IB/6( V3"(

S+HRE(R+HR(0%/(M+HR(2B9%0I2(0$"(2D##B&B"%1(1;(T%;G(G3"%(1;(20FCI"(13"(BF09"(/0106(

,676: S+HRE(R+HRE(M+HR(

V3"(#B$21(13$""(JB12(;#(13"(&;%1$;I(G;$/(FD21(J"(D2"/(1;(B/"%1B#P(40IB/(/010(0%/(13"($"0/;D1(2101D26(

A"O1(#B9D$"(23;G2(13"(1BFB%9(;#(13"(S+HRE(R+HR(0%/(M+HR(JB12(;#(13"(&;%1$;I(&30%%"I(GB13(0%("O0FCI"(;#(13"($"0/;D1(
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IDLE OH 128 OH 128 OH 128DATA_OUT
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LVAL

FVAL
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Z3"%(;%IP(<(;D1CD12(0$"(D2"/E(13"(IB%"($"0/.;D1(1BF"(B2(5O(I;%9"$6(V3"(&;%1$;I(&30%%"I(10T"2(13B2(B%1;(0&&;D%1(0%/(13"(

1BFB%9(B%(13B2(F;/"(I;;T2(IBT"(13"(/B09$0F(J"I;G6(V3"(1BFB%9("O1$0C;I01"2(B/"%1B&0IIP(#;$(,(0%/(5(;D1CD126(

IDLE OH 128 OH 128 OH 128DATA_OUT

DVAL

LVAL

FVAL

OH 128 OH 128 OH 128

(
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V3"(&;%1$;I(&30%%"I(/;"2(%;1(2"%/(0(1$0B%B%9(C011"$%E(J"&0D2"(B1(B2(D2"/(1;(2"%/(&;%1$;I(B%#;$F01B;%(01(0II(1BF"6((Z;$/(

0IB9%F"%1(&0%(J"(/;%"(;%(13B2(&30%%"I(G3"%(13"(2"%2;$(B2(B/I"(^%;1("OC;2B%9(;$(2"%/B%9(BF09"(/010_6(@%(13B2(&02"(0II(
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0.55mm±0.05mm

1
8
.0

6
m

m
±
0
.1
0
m
m

1.745mm±0.130mm

Optical center

9.84mm±0.10mm

9.32mm±0.10mm

Pixel (0,0)3.69mm

±0.10mm

4.21mm

±0.10mm

Rotation of die ref. outside of package: +/-0.5 degrees

Tilt of die ref. die attach area: +/-0.05 degrees

The distance between the surface of pixel array and the surface of the cover glass is:

1.60 (+/- 0.180)mm

The distance between the surface of the pixel array and the bottom of the cavity in the ceramic 

package is: 0.760 (+/-0.130)mm
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The following are the recommended minimum ESD requirements when handling image sensors.  
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Image sensors should be stored under the following conditions 
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