SONY, ICX027CKA

1/2 inch CCD Image Sensor for PAL Color Camera

|For the availability of this product, please contact the sales office.

Description Package Qutline Unit: mm

ICX027CKA is an interline transfer CCD solid-state _ ,
image sensor suitable for PAL1/2 inch coior video 20 pin DIP (Cer-dip)
cameras. High sensitivity is achieved through the
adoption of Ye, Cy, Mg and G complementary color Frene Contar
mosaic filters and HAD (Hole-Accumulation Diode) ‘““““:;_Zj
SEensors. ® @

Beside correspondence with timing generator
CXD1253, 5V drive of the reset gate is also possible. /

This chip features a field integration read out [ '
system, an electronic shutter with variable charge-
storage time and 20pin Cer-DIP package.
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Features

» High sensitivity (+6 dB compare with ICX027AK)
+ Optical size 1/2 inch format

» Field integration read out sysiem

[ ]

L]

.25

Low dark current. High sensitivity HAD sensor
Ye, Cy, Mg, G on chip type ccmplementary color
mosaic filter.

« Horizontal register S5V drive

« Reset gate 5V drive

s High antiblooming

Low smear
Variable speed electronic shutter

{pin 1)
Device Structure e =ty
+ Number of effective pixels 500 (H) x 582 (V) W f
» Number of total pixels 537 {H) x 597 (V) v
s Interline transfer CCD image sensor ‘ /
e Chip size 7.84 mm (H) x 6.40 mm (V) ZL
» Unitcell size  12.7 um (H) x 8.3 um (V) / // 114
« Optical black B P WO
Horizontal (H) direction Front 7 pixels Rear 30 pixels (pin 11) 7 30
Vertical (V) direction Front 14 pixels Rear 1 pixel )
« Number of dummy bits Optical black position (Top View)

Horizontal 16
Vertical 1 (even field only)
+ Substrate material silicon
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ICX027CKA

Pin Configuration (Top View)

vga () 2O GND
vgs (@) ORrE
vee (3) (8)Hg1
suB (4) (7RG
GND (5) O
vg1(e) TOP VIEW (5RD #1 As Pins 9 and 10 are internally
v (7) () GND shorted, if either one is connected to
GND (8) @v the power supply while the other may
35 be kept open. Should both be
*1 voo (2) (2} ves connected to the power supply, make
voo (10) -, (v our sure the same voltage is applied.
Pin Description
No. Symbol Description No. Symbol Description
1 Vou Vertical register transfer clock 11 Vout | Signal cutput
2 Vo3 Vertical register transfer clock 12 V&G Output amplifier gate bias
3 Vo2 Vertical register transfer clock 13 Vss Qutput amplifier source
4 5UB Substrate (Overflow drain) 14 GND GND
5 GND GND 15 RD Reset drain bias
6 Vi Verticat register transfer clock 16 Vi Protective transistor bias
7 Vi Protective transistor bias 17 RG Reset gate clock
8 GND GND 18 Ho1 Horizontal register transfer clock
9 Voo Output amplifier drain supply 19 Hez Horizontal register transfer clock
10 VoD Cutput amplifier drain supply 20 GND GND
Absolute Maximum Ratings
s Substrate voltage SUB - GND -0.3 to +55 V
» Supply voltage Voo, RD, Vour, Vss, — GND -03 to +18 V
Voo, RD, Vour, Vss, - SUB -55 to +10 V
s Clock input voltage Va1, Vbz, Vo3, Vbda, Ho, Hez — GND -15 to +20 V
Vo1, Voz, Vas, Vo4, Hot, Hpz — SUB -65 to +10 V
» Voltage difference between vertical clock input pins +15 Vo o#2
« Voltage difference between horizontal clock input pins +17 vV
» Ho1, Hoz, - Vo4 -17 to +17 V
« RG, Vo - GND -10 to +15 V
« RG, Ve - SUB -55 to +10 V
« VL - SUB -65 to +03V
= Beside GND, SUB, VL - VL -0.3 to +30 V
« Storage temperature -30 to +80°C
« Operating temperature -10 1o +60°C

*2 127 V (Max.) when clock width < 10 ps, duty factor < 0.1%.
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Bias Conditions

ltem Symbol Min. Typ. Max. Unit Remarks
Output amplifier drain voltage VoD 14,55 i5.0 15,45 v
Reset drain veoltage VRD 14,55 15.0 15.45 V VRD = VoD
Cutput amplifier gate voltage VGG 1.75 2.0 2.25 v
Qutput amplifier source Vss Ground through 680 Q resis{or +5%
Substrate voltage adjustment range Vsue 7.0 18.5 v #q
Fiuctuation range after substrate o
voltage adjustment AVsue -3 +3 %o
Reset gate clock voltage adjustment .
range VRGL 0.5 3.5 V 1
Fluctuation range after reset gate clock v 3 o
voltage adjustment AVRGL -3 + °
Protective transistor bias Vi 2
DC characteristics
ftem Symbol Min. Typ. Max. Unit Remarks
Output amplifier drain current oo 25 mA
Input current [N 1 LA *3
Input current [iN2 10 LA *4

Note) =*1. Substrate voltage {Vsur) and reset gate clock voltage (VreL) setting values are displayed at
the back of the device through a code address. Adjust so as to obtain the displayed
voltages at SUB and RG pins respectively.

Vsue code address - 1 digit display O O]
VreL code address - 1 digit display T T
Vrae code address Vsue code address

The relation between code address and actual numerical values.

VRGL code address| O 1 2 3 4 5 6
Numerical value 0510115120125 ]13.0]35

Vsus code address| A b C D E f G h J K L m
Numerical value 7075|180 |85 90195 |10.0{10.5/11.0/11.5[12.0[12.5

Vsug code address| N P Q R S T J vV | W X Y Zz
Numerical value 13.0113.5]14.0/14.5/15.0(15.5/16.0|16.5!17.0 |[17.5i18.0[18.5

<Example> “5L" — VRaL = 3.0 V, Vsug = 12.0 V

#2. VL setting is Vvi of the vertical transfer clock waveform.
*3. 1) Current to earth when 18V is applied to pins Voo, Vour, Vss and SUB pin.
However, pins that are not tested are grounded.
2) Current to earth when 20V is sequentially applied to pins Vo1, Vo2, Vo3, Vo4, Ho1, and
Haé2. However, 20V is applied to SUB while pins that are not tested are grounded.
3} Current to earth when 15V is sequentially applied to pins RG and Vec. However, 15V
is applied toc SUB while pins that are not tested are grounded.
*4. 1) Current tc earth when 55V is applied to SUB pin. Pins that are not tested are
greunded.
2) Current to earth when Vi is grounded, GND and SUB are open and 30V is applied to
other pins.



SONY ICX027CKA
Clock Voltage Conditions
lterm Symbol Min. Typ. | Max Unit | Waveform Remarks
Read out clock voltage Vvt 143 | 150 | 157 vV 1
Vb1, Vvez, VvH3, VvHe -0.2 ¢} 02 v 2 VvH=(Vvh1+Vvhz)/2
Vi1, Ve, Vvia Vvea -9.6 -8.0 -8.3 Vv 2 VvL={VvLa+Vvia)/2
Vv 8.1 9.0 9.8 v 2 Vav=Vvun-Vven (n=1to 4)
Vv — Ve | 0.2 v 2
Vertical transfer clock voltage Vira - Vi 04 01 v 2
VvHe ~ Vvl -0.4 0.1 v 2
VVHH 0.8 v 2 High level coupling
VVHL 1.0 v 2 High level coupling
VVLH 0.8 v 2 Low level coupling
Vil 0.8 \ 2 Low level coupling
Horizontal transier clock voltage Veu 47 20 >3 v 2
VHL -0.05 0 0.05 v 3
VoRG 4.5 5.0 5.5 A 4 When Vral is adjusted to
VRGLH  — VRGLL 0.8 v 4 the displayed value
Reset gate clock vollage Véra B.0 11.5 A 4 When VRol is fixed
VRGL -0.1 0 01 v 4
VARGLH — VAGLL 0.8 vV 4
Substrate clock voltage Visys 23.0 34.0 v 5
Clock Equivalent Circuit Constant
Itern Symbol Min. | Typ. | Max. | Unit Remarks
Capacitance between vertical transfer clock and GND Covi, Covs 1000 pE
Capacitance between vertical transfer clock and GND Cova, Cohwa 1200 pF
Capacitance between vertical transfer clocks Coviz, Covaa 1400 pF
Capaciance between vertical transfer clocks Coves, Covat 900 pF
Capacitance between herizontal transfer clock and GND Cont, C 70 pF
Capacitance between horizontal transfer clocks CorH 50 pF
Capacitance between rese! gate clock and GND Cora 8 pF
Capacitance between substrate clock and GND Cosue 400 pF
Vertical transter clock serial resistor R1,R2,Ra, R4 33 Q
Vertical transfer clock ground resistor Ranp 15 Q
Horizontal transfer clock serial resistor RoH 10
Vet R1  Cetwiz Ve 2 ReH Ren
El:f"; Heé1  o—AA— Het 2
CarHH
Cevar Cwbévz Covea CobHI Cahe
Ra [N Ra 1 1
RGhD Cebvas
Vb g Vs

Venrtical transfer clock equivalent circuit

Horizontal trasfer clock equivalent circuit
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Drive Clock Waveform Conditions

1. Read out clock waveform

100 % — ~ —— - —
90 % —- — -

#M

2. Vertical transfer clock waveform

Vol Vo3

Vo2 Vod

YVHH VVYHH

Mo

VVHIL

VyHZ  VVHL
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3. Horizontal transfer clock waveform

Twh

. Reset gate clock waveform
VagLH is the maximum value and VeeLe the minimum value of the coupling waveform of the period
from Point A, in the diagram above, up to RG rise. VasL is the mean value for VraLH and VRGiL.

VreL = (VRGLH + VRGLL)/2
VacH is the minimum value for twh period. .
Vore = VRaH — VRGL

‘1wh{ tt

fw

Point A

RG waveform

VRGLH —~ — —

VRGLL ~+= — —

Hp1 waveform
2.0V — = — - — - -

5. Substrate clock waveform

100 %
90°%

@M
10 %
Vsug —» 0%
twh twl tr tf
ltern Symbol Min, [Typ. Max|Mir. [Typ.| Max |Min.| Typ. [Max.[Min. Typ. Max.| Unit Remarks
Read out clock VT 15 185 05 05| us | During read out
Vertical transfer clock V1, Vo2, Vi, Vo 0.45|0.015] 0.25) us | 1
Harizontal transfer clock Hd 35 | 40 38| 40 14| 17| 8 |12 | 15| ns | During imaging *2
. During parallel serial
Horizontal transfer clock Hos 56 0.014 0.012 HS | conversion.
. During parallel serial
Haorizontal transfer clock Hoz 5.6 0.014 0.012 BS | Conversion.
Reset gate clock GRG 14 [ 15 76 | 80 6.5 45 ns
Substrate clock 65UB 15121 0.5 05| ps | During charge drain.

*1) When vertical transfer clock driver CXD1250 is in use. tr and tf are defined as the rising and falling time of
10% to 90% the period between VvL and Vvh.
*2) Where, trif is < 4ns, the waveform crosspeint voltage (Ver) of Hgl and Hg2, is taken as 2.3V<Ver<2.7V.
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Operating Characteristics Ta = 25°C
B Test
ftem Symbol Min. Typ. Max. Unit method Remarks
Sensitivity S 240 320 mV 1
Saturation signal Ysat 450 mVy 2 Ta=60"C
Smear SM 0.005 0.015 % 3
Blooming margin 1000 times 4
) : 20 % 5 Zone0, )
Video signal shading SHy
25 % 5 ZoneQ, | to I, 11
Uniformity between signal AST 10 % 6
channels ASb 10 % 6
Dark signal Ydt 2 mVy 7 Ta=60°C
Dark signal shading AYdt 1 mVy 8 Ta=60°C
Flicker Y Fy 2 % 9
Flicker R-Y Fer 5 %o 9
Flicker B-Y Fcb 5 % 9
Horizontal stripes R Lcr 4 % 10
Horizontal stripes G Leg 4 % 10
Horizontal stripes B Lcb 4 % 10
Harizontal stripes W Lew 4 % 10
Lag AYlag 0.5 Yo 1
Zone chart of Video signal shading 9
160
66 63
9 8
Effective picture elements | v 2N o -
8 \-ZONE I

Testing System

®
@ Y signal output

|

CCD
output signal

+
©
O ® Chroma signal output

JL

Note) Adjust AMP amplifier so that total gains between A and Y and between A and C equal 1.

-7 -
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Test Method
Test conditions

1) Through the following tests the substrate voltage should set to the value displayed on the device,
while the device drive conditions should be kept within the range of the bias and clock voltage

conditions.

2) Through the following tests defects are excluded, and unless otherwise specified the optical black
level (Mence forth referred to as OPB) is set as the reference for the signal output which is
taken as the Y signal output or the Chroma signal cutput of the testing system.

Color coding of CFA {Color Filter Array) & Composition of luminance (Y) and chrominance {C})

signals.

CFA of this image sensor is shown in the Figure.
This complementary CFA is used with a “field
integration mode"”, where all of the photosites are
read out during each video field. Signals from two
vertically adjacent photosites, such as line AT or
A2 for field A, are summed when the image
charge is fransferred into the vertical storage
columns. The readout line pairing is shifted down
one line for field B. The sensor output signals
through the horizontal shift register (H reg.) at line
Al are

[G+Cy], [Mg+Ye], [G+Cy], [Mg+Ye].

These signals are processed in order to compose Y and C signals.

signals at line A1, Y signal is formed as follows:

Y = {(G+Cy) + {Mg+Ye)} x 1/2
= 1/2 {2B+3G+2R}

Cy|Ye Cy|Ye

G Mgl G |Mg
B
<CyYeCyYe

Mag| G (Mg| G

Ll 1l

:::> Al
:::>.A2

Hreg

Color Coding Diagram

C signal is composed by subtracting the two adjacent signals at line Af1.

R-Y

{(Mg+Ye) - (G+Cy)}
= [2R-G}

Next, the signals through H reqg. at line A2 are
[Mg+Cy], [G+Ye], [Mg+Cy], [G+Ye]

Similarly, Y and C signals are composed at line A2.

Y = {{G+Ye) + (Mg+Cy)} = 1/2
= 1/2 {2B+3G+2R}
~{B-Y} = {(G+Ye) - (Mg+Cy)}

- {2B-G}

It

By adding the two adjacent

Accordingly, Y signal is balanced in relation to the scanning lines, and C signal takes the form of R-Y

and —{B-Y) on alternate lines.
It is the same for B field.
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Definition of standard imaging conditions

(D Standard imaging condition 1:  (As imaging device) Use a pattern box (luminance 706 cd/m?
3200K Halogen source), at F5.6 with a typical test lens, and CM-500S (t=1.0 mm} for IR cut
filter.

{2) Standard imaging condition 1I: Use a light source with uniformity within 2%, color temperature of
3200K and CM-500S (t=1.0 mm) as IR cut filter. The light intensity is adjusted in accordance
with the average value of Y signals (Ya) indicated in each item.

1} Set to standard imaging condition I and measure Y signal (S) at the center of the screen.

2) Set to imaging condition I1. Adjust light intensity to 10 times when Y signal output average value
Ya=150mV. Then test Y signal Min. value.

3) Set to imaging condition 1. Adjust light intensity to 500 times when Y signal output average value
Ya=150mV. Stop Read out clock. When the charge drain executed by the electronic shutter at the
respective H blankings takes place, test the Max. value Ysm of Y signal output.

SM = (Ysm/Ya) x Y500 x /10 x 100 (%)  {'M10V)

4) Set to imaging condition 1I. Adjust light intensity to 1000 times when Y signal output average value
Ya=150mV. Then check that there is no blooming.

5) Video signal shading SHy
Set to standard imaging condition 1. Test Y signal Max. (Y max.) and Min. {Y min.) values.
Adjust light intensity to obtain a Y signal output average value (Y} of about 150mV.

SHy = (Ymax — Ymin}/Ya x 100 (%)
6) Set to standard imaging condition 1.  Adjust light intensity to obtain a Y signal output average value
{Ya} of 150mV. Test the Max. {Cr max. and Cb max.) and Min. {Cr min. and Cb min.} values of

C signals from R-Y and B-Y channels.

ASr = | {Cr max. - Cr min.) /Ya | x 100 (%)
ASb = | (Cb max. — Cb min)/Ya | x 100 (%)

It

7) Test the average Y signal voltage when the device ambient temperature is at 60°C and light is
obstructed with horizontal idle transfer level as reference.

8) Following 7, test Max. (Yd max.) and Min. (Yd min.) values of Y signal output. Only keep spot
defects out of this range.

AYdt= Yd max - Yd min
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9) @ Fy
Set to standard imaging condition II. Adjust light intensity to obtain a Y signal output average
value (Ya) of 150 mV. Test the Y signal difference {AYf) between even field and odd field.

Fy = (AY/Ya) x 100 (%)

@ Fer, Fcb
Set to standard imaging condition I1. Insert R and B filter respectively, and test the C signal
difference (ACr, ACb) between even field and odd tield and the C signal output average value
(Car, Cab). At that time, adjust light intensity to obtain a Y signal output average value (Ya) of
100 mV.

Fci = (ACi/Cai} x 100 (%) (i=r,Db)
10) Set to standard imaging condition 1. Insert W, R, G and B filters respectively, and test the signal
difference (AYlw, AYir, AYlg, AYIb) between Y signal lines of the same field. At that time, adjust

light intensity to obtain a Y signal output average value (Ya} of 100 mV.

Lci = (AYIi/Ya) x 100 (%) (i=w,r, g, b)

11) Light a stroboscopic tube with the following timing and test the lag.

AYlag = (Ylag/Ys) x 100 (%)

o | | " L
SG2 1 | H - L

Strobe light timing

Ys 200mV Y lag

Qutput

- 0 -



ICX027CKA

SONY

‘awes 0] snp y3u Jayjo pue jusied Aped payy jo Juswaduujul Aue JOJ G SYINJUD §SaY) Jo 85N By} jo Jno Buisue swajqosd Aue
10} Apjqisuodsal ALWUNSSE JOUUERD AUCS  'Sa21A8p B4} Jo ucijessdo syl Buijenisny) saidwexa [eodA) 342 umoys sunoas voneanddy

2

16E
10 @23 < —< ZH f
%Z_ -
1z 001 =
K A.gl\_ = ﬁ
MA Vo
Ak Vgl FLTRY i T Sy
.
]
A% I_\A"_:m ﬁ_:,o A _.—I]A_ 9d ¢
+ Al T oL ]
AV w
1 ™
—AW— A
[ O T - OO -0 S O I B O NS - O Yoo 4
(melp wellog)
YHOLE0XDI
Ty [
hT >2\NN(_\ H\Z_\:
H 4_\ o1 16 3 ! ] 5 ] t 2 b T T
1 3
. ASE
100 iy .
LE)
1_\ [ 8
< Z95X
w@ i !
&4 } = 7 <] £AX
ASLS2T T 05213X0
=
WoE i 3 < 198X
A
it ¥ < 1Ax
AB- O o : — ZAX
i1 € <G Bnsx
1 LAY g1 4
va % & ASES
1003 L
ELL ) [H |
L¥E) ry
154 -
ﬁ O s
v AWy
X022 18
y5t
£ o TATES L 2 ases = A0z/01
A - - n*.
14 ' O ASY

WN2AID BALQ

11



SONY ICX027CKA

Spectral Sensitivity Characteristics
(Excluding light source characteristics, including lens
characteristics)

o

.9 ~
/‘A v \
8 /

Relative Response
)
™~
N
L~
\

Wavelength [nm]

Using read out clock timing chart

WO —™ 7 L
. |
Vi L fea L1
ve L I S L
Qdd Fiela < i } 1 !
vy —+ LTy —
va —+— T 1 N S S 4=
L - 3838 E: 5"1.5 52'552'05
| A
Vi1 L ' a — l
e L | T
Even Field < 1 RSN
V3 — Bam— I
va ——— 1 f |
Unit:us
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Handling Instructions
1) Static charge prevention
CCD image sensor are easily damaged by static discharge. Before handling be sure to take the
following protective measures.
a) Either handle bare handed or use non chargeable gloves, clothes or material.  Also use
conductive shoes.
b) When handling directly use an earth band.
c) Install a conductive mat on the floor or working table to prevent the generation of static electricity.
d) lonized air is recommended for discharge when handling CCD image sensor.
e}

For the shipment of mounted substrates use boxes treated for the prevention of static charges.
2) Soldering

a} Make sure the package temperature does not exceed 80°C.

b) Solder dipping in a mounting furnace causes damage to the glass and other defects. Use a
grounded 30W saldering iren and solder each pin in less than 2 seconds. For repairs and
remount cool sufficiently,

¢} To dismount an imaging device do not use a solder pult. When using an electric desoldering
tool use a thermal controller of the zero cross On/Off type and connect to ground.

3) Dust and dirt protection

a) Operate in clean environments (around class 1000 will be appropriate).

b) Do not either touch glass plates by hand or have any object come in contact with glass surfaces.
Should dirt stick to a glass surface blow it off with an air blow. (For dirt stuck through static
electricity ionized air is recommended)

c) Clean with a cotton bud and ethyl alcohol if the glass surface is grease stained.
to scrateh the glass.

d) Keep in case to protect from dust and dirt. To prevent dew condensation, preheat or preccol
when moving to a room with great temperature differences.

e) When a protective tape is applied before shipping, just before use remove the tape applied for
electrostatic protection. Do not reuse the tape,

Be careful not

4) Do not expose to strong light (sun rays} for long periods, color filters are discolored.

5) Exposure to high temperatures or humidity will affect the characteristics. Accordingly avoid storage
or usage in such conditions.

6) CCD image sensor are precise optical equipment that should not be subject to mechanical shocks.

- 15 -



