SONY. ICX044BLA |

1/3 inch CCD Image Sensor for EIA B/W Camera

Description o Package Outline Unit : mm
The |CX044BLA is an interline transfer CCD

solid-state image sensor suitable for EIA 1/3 inch BW 20 pin DIP (Cer-DIP)
video cameras. High sensitivity is achieved through the
adoption of HAD (Hole-Accumulation Diode) sensars. 81 16x20(Slon

This chip features a field integration read out system, ; —
an electronic shutter with variable charge-storage time ol
and 20pin Cer-DIP Package. e

Features ‘ S
e High sensitivity (+6dB compare with ICX044AL) and |

low dark current b ::z

e Consecutive various speed shutter "‘T‘ AiEffecrive Elamant’s Picture Canter
1/60s. (Typ.), 1/100s. to 1/10000s. — : ——

® Low smear —HHHHE i %8

¢ High antiblooming Y &

» Horizontal register 5V drive (1127 N

® Reset gate 5V drive LLoss

Device Structure
e Optical size  1/3 inch format
o Number of effective pixels

510 (H) x 492 (V) Approx. 250k pixels
o Number of total pixels

537 (H) X 505 (V) Approx. 270k pixels
e lnterline transfer CCD image sensor
e Chip size 6.3mm (H) X 5.4mm (V)

e Unit cell size 9.6 um (H) X 7.5 um (V) 2 - —
e Optical black Horizontal (H) direction  Front 2 pixels Rear 25 pixels H 25
Vertical (V) direction Front 12 pixels Rear 1 pixels Optical black position (Top View)
¢ Number of dummy bits Horizontal 16
Vertical 1 (even field only)

e Substrate matenal silicon
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SONY {CXOA2BLA

Block Diagram Pin Configuration
OLL
eno () (e
Vss () Qves

TOP VIEW

Verical shilt segister (CCD)|

Output cwcuit

(ver

Note} <{_] : Photo sensor

RG® GND SUB NC H®t H®2 NC TP
Pin Description

No. | Symbol Description No. Symbol
1 | NC ) 11 | Voo Qutput amplifier drain supply
2 | NC 12 | VL Protective transistor bias
3 | Vo Vertical register transfer clock 13 | RG ¢ Reset gate clock
4 | Vo Vertical register transfer clock 14 | GND GND
5 |Vdéa Vertical register transfer clock 15 | SuB Substrate (Overflow drain)
6 |Vo Vertical register transfer clock 16 | NC
7 | GND GND 17 {Hd Horizontal register transfer ciock
8 | Vss Output amplifier source 18/ He2 Horizontal register transfer clock
9 | Vaa Qutput amplifier gate bias 19 | NC
10 | Vour Signal output 20| TP input bias
Absolute Maximum Ratings
Item Ratings Unit | Remarks
Substrate voitage SUB-GND —0.3to +55 v
Voo, Vour, Vss, TP — GND -03to +18 v
Supply voltage Voo, Vour, Vss, TP — SUB 55t0+10 | V
Véir,Voa,Vods,VodeHO1,HP2—-GND -15to +20 v
Clock input voltage
Véoi1,Vda, Vo, Vods,HO1,HG2—-SUB —-65t0 +10 Vv
Voltage difference between vertical clock input pins to+15 \ *
" Voltage difference between horizontal clock input pins to+17 \'
HorHb2-Vda 1710 +17 v
! RG, Vas — GND -10to +15 \
! RG. Vea — SUB -55t0 +10 v
j‘ VL - SUB —651t0 +0.3 \"
ji Beside GND, SUB-VL —0.3t0 +30 A
‘ Storage temperature -30to +80 T
Operating temperature ~-10to +60 c

* 27V (Max.) when clock width<10 us, duty factor<0.1%.
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SONY ICX0448LA

Bias Conditions

item Symbol Min. Typ. | Max. | Unit | Remarks
Output amplifier drain voltage Voo 14.55 15.0 | 15.45 \
Output ampiifier gate voltage | Vaa 175 | 20 | 225 |V
Output amplifier source Vss | %rs%"g‘?d ::;;L:g:‘ | + 5%
Substrate voltage adjustment range | Vsus | 90 18.5 \% *1
Fluctuation range after substrate voltage adjustment | A Vsus -3 +3 %
Reset gate clock voltage adjustment range VraL 1.0 40 \ *t
:l;;ﬁtsl;:::nr; range after reset gate clock voltage A Vrat 3 +3 %
Protective transistor bias Vi *2
Input bias TP 1455 | 150 [ 1545 | V

DC Characteristics

Item Symbol Min, Typ. Max. Unit Remarks
Qutput amplifier drain current loo 3 mA
Input current TNt 1 WA *3
Input current linz 10 WA x4

*1 Substrate voitage (Vsus) ¢ reset gate clock voltage (Vrai) setting value display.
Setting values of substrate voltage and reset gate clock voltage are displayed at the back of the device
through a code address. Adjust substrate voltage (Vsue) and reset gate clock voltage (Vral) to the displayed
voltage. Fluctuation range after adjustment is £ 3%.

Vsus code address—1 digit display %
VraL code address—1 digit display Vsus address code
VAGL address code

Code addresses and actual numerical vaiues correspond to each other as follows.
VraL address code 112{3(4|5(6!7

Numerical vaiue 1.0(1.5/12.0(25(|3.0/3.5|4.0
Vsus |
address |[E|t|G|h|J|K|L|m[N|[PIQ|R|S|TjUlV | W|X|Y 2z
code i

|

v:lum:ncm 9.0/9.5(10.0(10.5/11.011.5/12.012.513.0[13.5/14.0{14.5(15.0[15.5(16.0/16.5/17.0117 5(18.0/ 185

<Example> “5L" — VRGL=3.0V
Vsus=12.0V

2 VL setting is the Vw1 voltage of the vertical transfer clock waveform.
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SONY ICXCA48LA

*3 1, Current to each pin when 18V is applied to Voo, Vout, Vss, SUB, and TP pins, while pins that are not
tested are grounded.
2. Current to each pins when 20V is applied sequentiallytoVé 1,V ¢ 2,V 3, Vo4, H o 1and H ¢ 2, while
pins that are not tested are grounded. However, 20V is applied to SUB.
3. Current to each pins when 15V is applied sequentially to pins RG and Vas, while pins that are not tested
are grounded. However, 15V > applied to SUB.
4. Current to VL pin when it is grounded, while 30V is applied to all pins except pins that are not tested.

However, GND and SUB pins are kept open.
*4 Current to SUB pin when 55V is applied to SUB pin, while pins that are not tested are grounded.

Clock Voltage Conditions

; . | Waveform
ltem Symbol Min. Typ. | Max. | Unit diagram Remarks

Read out clock voltage | Vvt 1455 | 150 | 1545 v 1
02 0 |01 |V 2| Vuns (Vomi+Vamz) 12
Vs, Wz, 96 | 90 | 85 | V 2 Vui= (Vis+ Vi) 2
Wvis, Wi ) ; ’ B

V ¢ v=Vvun—Vvin

Vv 8.3 9.0 9.7 \) 2 (n=110 4)

Vertical transfer clock | [YvHt = Vvrz| 01 v 2

voltage Vvns —Vwn [ =025 0.1 v 2
VvHe — VVH -0.25 0.1 \'4 2
VviH 0.5 v 2 High level coupling
VvHL 0.5 v 2 High level coupling
Vvt 0.5 v 2 Low level coupling
W 0.5 \ 2 Low level coupling

Horizontal transfer clock | ¥ @ H 4.75 5.0 5.25 v 3

voltage VhL -005| 0 005 | V 3

Reset gate clock V ¢ rRG 45 5.0 55 V' 4 *

voltage VRGLH — VRGLL 0.8 v 4 Low level coupling

Substrate clock voltage | V ¢ sus 230 | 240 | 250 v 5

* No adjustment of reset gate clock voltage is necessary when reset gate clock is driven as indicated below. In
this case, reset gate clock voitage set point displayed on back of image sensor has no meaning.
" : Waveform
item Symbol | Min. | Typ. | Max. | Unit diagram Remarks
Reset gate clock | YRGL —01 0 0.1 v 4
voltage V ¢ Re 8.5 9.0 95 v 4
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SONY ICXOA4BLA
Clock Equivaient Circuit Constant _
Item Symbol Min. | Typ. Max. . Unit {Remarks
Capacitance between vertical transfer clock and | € ¢ vi.C ¢ va . 820 ! pF
GND Codvs,Codva | 1000 L pF
C vz, Covae 880 | pF
Capacitance between vertical transfer clocks ¢ ¢ | P
C ¢ vza. C ¢ var 470 | pF
Capacitance between horizontal transfer clock
and GND ComCon 40 | PF
Capacitance between horizontal transfer clocks | C ¢ w 40 | pF
Capacitance between reset gate clock and GND | C ¢ ra ; i 5 i pF
Capacitance between substrate clock and GND | C ¢ sus . 270 pF
Vertical transfer clock senial resistor R1, R2, R3, Rs 80 Q
Vertical transfer clock ground resistor Raono 15 P
Horizontal transfer clock serial resistor Row 20 Q
Vi Véz
;}‘2\ § vz R2 Rén

c
; Cowt

Codvar —

Co vz
Cdva

6382383 000L539 433 @A

Ranp
Cdwva Céva a3
iu)/ Cévas
Vi Véa

Vertical transfer clock equivalent circuit

Hé
]
Coni

Row
Hd2
C HH
I leHz

Horizontal transfer clock equivalent

circuit
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SONY ICX0448LA

Drive Clock Waveform Conditions

(1) Read out clock waveform

-« QV

(2) Vertical transfer clock waveform

Vel Vé3
VK1 VvHK ) )
- - AL VVRH
N/ —.
VVHL /- ‘f' -
VvhL
N\l -
Vv
Vé2 Védi

vvnz VvHL

M2

8382383 000540 555 E&




SONY

ICX044BLA

{3) Horizontal transfer clock waveform diagram

twh

]

9Q% —]

10%

VHL —

(4) Reset gate clock waveform diagram

Point A
RG waveform . _
VRGLH -~ — ——

VRGLL > — —-

Hé 1 waveform

VRGtH is the maximum value and Vrai the minimum value of the coupling waveform in the period from Point A

in the diagram above to RG rise.

VRat is the mean value for VRGLH and VratL.
VRaL= (VRGLH+VRGLL) f2

VRcH is the minimum value for twh period.
V ¢ re=VRGH-VRGL

(5) Substrate clock waveform

10% — -

VSUS — 0%
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SONY ICX0448LA
Clock Switching Characteristics

" Symbol twh twl tr tf u R

em mbo - - nit emark:
y Min. Typ.'Max. Min.|Typ.;Max.|Min.| Typ. Max,| Min. | Typ. ‘Max e
Read -t During read
clock VT 23|25 0.5 0.5 uS ot
Vertical Vér,Voae, .
transferclock | V¢ 3,V ¢ 4 0.015 025 us ™
Horizontal .2 During
transter clock He 74 38 | 42 12115 10| 15 | ns imaging
Horizontal Durin
transfer clock Ho 58 0012 0012 us parallgl
Horizontal serial
transfer clock | 1 ¢ 2 56 0.012 0.012 HS | conversion.
zgzﬁt gate | 4 pe 1|15 75 | 79 6.5 45 ns
Substrat During
“lock e & sus 1520 0.5 0.5 | us |charge
drain.

*1
*2 tHxtr-2ns

BN 8382383 D0O0ObL5H2 328 EA

When vertical transfer clock driver CXD1250 is in use.
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SONY ICX0448LA

Image Sensor Characteristics (Ta=25°C)
Item Symbol Min. Typ. Max. Unit | Test method Remarks ﬁ]
Sensitivity S 310 | 370 mv 1 N
Saturation signal Vsat 600 mv 2 | Ta=60°C
Smear Sm 0.007 0.012 % 3
Video signal shading SH 20 % 4 Zone 01
25 % 4 ZoneOto I
Dark signat vdt | 2 mv 5 Ta=60°C
Dark signal shading A Vdt 1 mV 6 Ta=60°C
Flicker F 2 % 7
Lag [ Lag 0.5 % 8

Zone Chart of Video Signal Shading

510 ()
—k—10 8——‘”*

_*_l'

— T

/ 9|

v

H 0 H ’
3 |8 {492 W

0.1 10

— Tofd

v \—lgnoring region
0 \—Effective picture elements
Image Sensor Characteristics Test Method

© Test conditions

(@ Through the following tests the substrate voltage and reset gate clock voltage are set to the value displayed on
the device, while the device drive conditions are at the typical value of the bias and clock voltage conditions.

@ Through the following tests defects are excluded and, unless otherwise specified, the optical black level
(Hence forth referred to as OB) is set as the reference for the signal output which is taken as the signal output
or the chroma signal output of the testing system.

8382383 000LS543 2by BB 45




SONY ICX0448LA

®© Deflinition of standard imaging conditions

(D Standard imaging condition I: (As imaging device) Use a pattern box (luminance 706 cd/m’*, color temperature
3200K Halogen source) as a subject. (Pattern for evaluation is not applicable.)
Use a testing standard lens with CM500S (t=1.0mm) as IR cut filter and image at
F8.

@ Standard imaging condition II: Image a light source {color temperature of 3200K) which uniformity of
brightness is within 2% at all angles. Use a testing standard lens with CM500S
{t=1.0mm) as IR cut filter. The light intensity is adjusted to the value indicated in
each testing item by lens diaphragm.

1. Sensitivity
Set to standard image condition I. After selecting the electronic shutter mode at a 1/250s. shutter speed,

measure the signal (Vs) at the center of the screen and substitute in the following formula.
250

S=ve x.250
Vs X5

2.  Saturation signal
Set to standard imaging condition II. Adjust light intensity to 10 times that of signal output average value

(Va=180mV), then test signal minimum value.

3. Smear
Set to standard imaging condition II. Adjust light intensity to 500 times that of signal output average value

(Va=180mV). Stop read out clock. When the charge drain executed by the electronic shutter at the
respective H blankings takes place, test the maximum value VSm of signal output.

Sm= V\?A'“ xﬁ x-110— X100 (%) (1/10V)

4.  Video signal shading
Set to standard imaging condition II. Adjust light intensity to signal output average vaiue (Va=180mV) with

lens diaphragm at F5.6 to FB. Then test maximum (Ymax) and minimum (Vmin) values of signal.
SH= (Vmax — Vmin) Va X 100 (%)
5.  Dark signal

Test signal output average value Vdt when the device ambient temperature is at 60 °C and light is obstructed
with horizontai idle transfer level as reference.

6. Dark signal shading
Following 5, test maximum (Vdmax) and minimum (Vdmin) values of dark signal output.

A Vdt=Vdmax — Vdmin
7.  Flicker

Set to standard imaging condition II. Adjust light intensity to signal output average value (Va=180mV). Then
test the signal difference ( A Vf) between even fieid and odd field.

F=( A ViVa) X 100 (%)

416
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ICX0448LA

SONY

8. Residual image
Adijust signal output value (Vs) by strobe light to 200mV. Then light a stroboscopic tube with the following

timing and test the residual image (Vlag).

Lag = (Vlag/Vs) x 100 (%)

FLD ——

SG!1

Strobe light timing

Vs 200mVv V lag (Residual image)
oo T L4 M4 T
t
t
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ICX0448LA

SONY
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SONY

Spectral Sensitivity Characteristics
(Exefuding light source characteristics. including lens characteristics)

Relative Response

AN

700

Wavelength (nm)

Sensor Read Out Clock Timing Chart

Ode Field 4

Even Fieid
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ICX044BLA
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