SONY. ICXO055AL

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

Description Package Outline Unit - mm
The ICX055AL is an interline transfer CCD solid-state
image sensor suitable for CCIR 1/3 inch B/W video 16 pin DIP (Cer-DIP)
cameras. High sensitivity is achieved through the e Etfecive Pt Eamans Coner
adoption of HAD (Hole-Accumulation Diode) sensors. %
This chip features a field integration read out system, 7~ rf‘ﬂg_’
and an electronic shutter with variable charge-storage ----;-‘-/; L I

time and 16 pin smalil Cer-DIP package.
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Features -

¢ High sensitivity (+3dB compare with ICX045BLA) and
low dark current |

e Consecutive various speed shutter
1/50s. (Typ.), 1/100s to 1/10000s -

e Low smear

* High antiblooming

o Horizontal register 5V drive

o Reset gate 5V drive

Device Structure
e Optical size  1/3 inch format Pin 1]
* Number of effective pixels £

T
500 (H) x 582 (V) Approx. 290k pixels % :

e Number of total pixels
537 (H) X 597 (V) Approx. 320k pixels
® Interline transfer CCD image sensor
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e Chipsize  6.0mm (H) X 4.96mm (V) T B
 Unit cell size 9.8 um (H) X 6.3 pm (V) T e
e Optical black Horizontal (H) direction ~ Front 7 pixels Rear 30 pixels 30
Vertical (V) direction Front 14 pixels Rear 1 pixels Optical biack position (Top View)
o Number of dummy bits’ Horizontal 16
Vertical 1 (even field only)

e Substrate material silicon

BN 23823483 000LL?3 92 mm  °%®
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SONY ICXOBSAL

Block Diagram
(Top View)

D OD—D——D—D——  tow T : Proto senser
Pin Description $ 38 3 7 & 3 3 §

No. | Symbol Description i No. | Symbol i Description \’

1 Vo Vertical register transfer clock 9 Voo [ Qutput amplifier drain sopply

2 1 Vés Vertical register transfer clock 10 | GND | GND

3 Vo Vertical register transfer clock 11 | SUB Substrate (Overflow drain)

4 Véi [ Vertical register transfer clock 12 | VL Protective transistor bias

5 |GND ' GND 13 | RG Reset gate clock

6 | Vaa Output amplifier gate bias 14 | NC

7 ! Vss Qutput amplifier source 15 | Hot Horizontal register transfer clock

8 i Vour Signal output 16 | Hoz2 Horizontal register transfer clock

Absolute Maximum Ratings
ltem ‘* Ratings Unit | Remarks
Substrate voltage SUB-GND -0.3to +55 v
Voo, Vour, Vss — GND —0.3to +18 \
Supply voltage
Voo, Vourt, Vss — SUB -551t0 +10 v

Vertical clock Vé1,Voz, Voa, Voa — GND -15t0 +20 \
input voltage Vi1, Vo2, Vs, Voe — SUB to +10 '
Voltage difference between vertical clock input pins to +15 v *
Voltage difference between horizontal clock input pins to +17 v
Heé1, Hd2-Voa -17t0 +17 v
Hé1, Hd2, RG, Vae — GND -10to +15 v
Hé1, Heoz, RG, Vae — SUB ~55t0 +10 v
Vi —SuB -65t0 +0.3 "
Vé1,Vde, Vi, Vs, Vop, Vour-Vi -0.3to +30 v
RG-VL —0.3to +24 \4
Vag, Vss, Ho t, Hd2—VL -0.3 1o +20 v
Storage temperature -30to +80 T
Operating temperature -10to +60 °C

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

BN 5332383 000bbk?4 819 WM 546
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SONY ICXO5SAL

Bias Conditions

r item Symbol Min. © Typ. Max. | Unit ' Remarks
Output amplifier drain voltage Voo 1455 . 150 | 1545 | V |
QOutput amplifier gate voltage Vaa 175 | 20 225 v 1
Output amplifier source Vss %g’c;"gd:;‘sr?s‘:g:‘ : : + 59
Substrate voltage adjustment range Vsus 9.0 185 ! VvV [
Fluctuation range after substrate voltage adjustment | A Vsus -3 +3 : %

Reset gate clock voitage adjustment range VRaGL 1.0 40 'V *1
hZLui Sg;t?nr; range after reset gate clock voltage A VraL 3 +3 % |

Protective transistor bias Vi *2 ;
DC Characteristics

Item Symbol Min. Typ. | Max. Unit Remarks

Output amplifier drain current top 3 mA

Input current liNg 1 WA x3

Input current lin2 10 WA x4

*1 Substrate voltage (Vsus) + reset gate clock voltage (VraL) 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 (Vsus) and reset gate clock voltage (VRraL) to the displayed
voltage. Fluctuation range after adjustmentis * 3%.

Vsus code address~1 digit display { %
VRet code address—1 digit display Vsus address code
VRrGL address code
Code addresses and actual numerical values correspond to each other as follows.

VroLaddresscode |1 |2 |3 |4 5|67
Numericai vaiue 1.0{1.5(2.0[25/3.0/3.5(4.0

Vsus
address [E|lf1G|h|J KiL|Im|NIPlQ|R|S|T|U|V|IW|X Yz
code
S‘;U"‘:”“' 9.0/9.5{10.0{10.5(11.0{11.5/12.0/12.5(13.0/13.5|14.0|14.5{15.0/15.5/16.0|16.5{17.0/17.5{18.0{18.5

<Example> “5L” — VraL=3.0V
Vsue=12.0V

*2 Vusetting is the Vvi voltage of the vertical transfer clock waveform.

B 3342383 000bL?5 755 M 547
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SONY ICXOS5AL

*3 1. Current to each pin when 18V is applied to Voo, Vour, Vss, SUB pins, while pins that are not tested are
grounded.
2. Current to each pins when 20V is applied sequentially to V ¢ 1,V ¢ 2, V ¢ 3 and V ¢ 4, 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, H ¢ 1, H ¢ 2 and Vag, while pins that
are not tested are grounded. However, 15V is applied to SUB.
4. Apply 30V to Pins V1, Vbz, Véa, Vs, Voo, Vout; 24V to Pin RG; and 20V to Pins Vae, Vss, Ho1, Hoa.
The above is the current that flows to Pin VL when it is grounded. Please note that Pins GND and SUB
are to be disconnected.
*4  Current to SUB pin when 55V is applied to SUB pin, while pins that are not tested are grounded.

Clock Voltage Conditions

Item Symbol Min. Typ. | Max. { Unit | \Aé?;/ge::;‘m } Remarks

Read out clock voitage Vv 14.55 15.0 15.45 \' 1 |
VvH1, VvHz -0.05 0 0.05 v 2 Vvk= (VvH1+VVH2) /2
VvHa, VvHa -0.2 0 0.05 \ 2
x\‘:t; e, 90| 85| 80 | V 2 VL= (VutasViia) /2
Vv 78 | 85 | 905 | V 2 X121Vtz\f;’)”” — Vwn

Vertical transfer clock |VvHY — Vvhz2| 0.1 \'4 2

voltage Vuwa — Vs | —0.25 01 | v 2
VvHs ~ VvH -0.25 0.1 v 2
VvHH 0.5 v 2 High levei coupling
VVHL 0.5 v 2 High level coupling
VvLH 0.5 v 2 Low level coupling
Wit 0.5 Vv 2 Low level coupling

Horizontal transfer clock | VY ¢ H 475 | 50 | 525 v 3

voltage VaL -0.05 ] 0.05 v 3

Reset gate clock Vérs 45 5.0 5.5 v 4 *

voltage VRGLH — VRGLL 08 v 4 Low level coupling

Substrate clock voltage | V ¢ sus 225 235 245 \' 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 volitage set point displayed on back of image sensor has no meaning.
Item Symbol | Min. Typ. Max. | Unit V\(lﬁaavg:rrnm Remarks
Reset gate clock | VRaL 0.2 0 02 v 4
voltage V ¢ ra 85 9.0 9.5 v 4

M 8382383 000bLL?L L9l WM 548
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SONY ICXCSSAL

Clock Equivalent Circuit Constant

ltem ' Symbol | Min. | Typ. | Max. | Unit Remarks

lzapacitance between vertical transfer clock and Covi,Covs | 1500 | PF ‘
GND [Codv2,Cova 820 . pF
C ¢ viz2,C ¢ vas 470 i pF

. . C ¢ va3, C ¢ var 230 | pF

Capacitance between vertical transfer clocks ; ;

C o vis 150 | pF |

C o vae 230 PF |

(ai:é)zcgaonce between horizontal transfer clock | Cour,C o He | a7 i oF |

Capacitance between horizontal transfer clocks | C ¢ tn ! 47 i pF

Capacitance between reset gate clock and GND | C 4 ra \T 5 | pF ¢

Capacitance between substrate clock and GND | C ¢ sus 320 pF |

) . Ri1, Rs 51 Q

Vertical transfer clock serial resistor :
Rz, R4 100 Q
Vertical transfer clock ground resistor Reno . 15 Q
Horizontal transfer clock serial resistor Row 10 Q
Reset gate clock serial resistor R ¢ Ra 40 Q

Vo Véoz

RéH

Réw
Hén Hé?2
Céhr
Céva C o vea Com Cér2
C ¢ vas Codvia l l
o]

Viba

Vés

Vertical transfer clock equivalent circuit Horizontal transfer clock equivalent
circuit

R ¢ ac

RG ¢ "-’VVV—-L
ICde

Reset gate clock equivalent circuit

BN 4382383 D00bLL?? 528 M 549
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SONY

ICX0O58AL

Drive Clock Waveform Conditions

(1) Read out clock waveform

10% — -
0%

(2) Vertical transfer clock waveform

Vol Vé3

V2 Véd4

Vvrz Yvne

B 5382383 000bL?S UbH - 550
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SONY ICXOS5AL

(3) Horizontal transfer clock waveform diagram

VHL —=

(4) Reset gate clock waveform diagram

RG waveform
R e e [~~~ %+ VRG .
VRGLH P — m— A — = q = — e — = = — — - VRGL+ O3V

—--= -~ -t
YRGLL = — —— VRGL

Hé$ 1 waveform

10% P — — —————\=————
|

VRGLH is the maximum value and VraLL 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 VRawH and VRaLL.
VRGL= (VRGLH + VRaGLL) /2
VRaGH is the minimum value for twh period.
V ¢ rG=VRGH-VRGL

(5) Substrate clock waveform

PM

10%% — -
VSus —» 0%

BN 33823483 0D00LL?Y 370 mm @ O
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ICXO55AL

Clock Switching Characteristics

item Symbol twh W i u u
- " " nit] R
Min.|Typ. Max. Mm.lTyp. Max.Min.| Typ. Max, Min. | Typ. 'Max, i emarks

Read out During read
clock ! VT 23,25 03 05 s out 9
Vertical [ Vé1.Vda

transferclock | Vo3, V ¢ 4 0.015 0.25] us ™
Horizontal N Durin
tranator dock | H @ 37 | 4 a8 | 42 12 | 15| =2 | 10 | 15 | ns imagigg
Horizontal -
transfer clock | H 56 0012 0012 us E::a‘arl]lgl
Horizontal serial
transfer clock Hoe 5.6 0.012 0.012 | M8 | conversion.
Reset gate

clock ¢ Aa 11 | 15 75 | 79 6.5 45 ns

Substrate During
clock ¢ sue 1.5 20 0.5 05| us cha.rge

i drain.

*1  When vertical transfer clock driver CXD1250 is in use.

*2 thz2tr-2ns

B 4382333 000LLAOD 0l2 EA
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SONY ICXOSSAL

Image Sensor Characteristics (Ta=25°C)
Item Symbol ! Min. ] Typ- | Max. . Unit | Test method Remarks
Sensitivity ) | 420 | 500 L mv 1
Saturation signal | Vsat i 630 ' myV 2 I Ta=60"C
Smear | Sm ! 0.005 | 0.007 % 3 {

- , | [ 20 % 4 | Zone 0. I
Video signal shading SH : >5 % | a Zone 0o I
Dark signal Vdt P2 mV 5 5 Ta=60°C
Dark signal shading A Vdt 1 my [ 6 Ta=60°C
Flicker Y F 2 % | 7 |
Lag | Lag | 05 % 8 |

Zone Chart of Video Signal Shading
500 (H) ————

—J=>s 8y

T

-
o}
]
\
H 0 H
8 8 ||582
TR —H
0.1 8
i o, I’ __*}:, |
v Ignoring region
10 Effective picture elements

B 8382363 000BESYL ThHH HE 553
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SONY ICXOSSAL

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 leve!
(Hence forth referred to as OB) is set as the reference, the values obtained are @ point in the figure of the
Drive Circuit are utilized.

© Definition of standard imaging conditions

@ 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 1. After selecting the electronic shutter mode at a 1/250sec. shutter speed,
measure the signal (Vs) at the center of the screen and substitute in the following formula.

250
S= 220
Vs X 50 [mV]

2.  Saturation signal
Set to standard imaging condition II. Adjust light intensity to 10 times that of signal output average value
(Va=200mV), 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=200mV) with lens diaphragm at F5.6 to F8. 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 [mV] of signal
output.

1
500 XEO—O x—1—o—x100 (%) (1/10V)

4. Video signal shading
Set to standard imaging condition II. Adjust light intensity to signal output average value (Va=200mV) with
lens diaphragm at F5.6 to F8. Then test maximum (Vmax [mV]) and minimum (Vmin [mV]) values of signal.

SH= (Vmax~ Vmin) /200 X 100 (%)
5. Dark signal

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

BN 3332383 000bLbBR2 995 EA 554
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SONY ICXOSSAL

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

A Vdt=Vdmax-Vdmin {mV]
7.  Flicker
Set to standard imaging condition II. Adjust light intensity to signal output average vaiue (Va=200mV). Then
test the signal difference ( A VI [mV]) between even field and odd field.
F=( A VI/200) X 100 (%)
8. Residual image

Adjust signal output value by strobe light to 200mV. Then light a stroboscopic tube with the feflowing timing
and test the residual image (Viag).

Lag = (Vlag.”200) x 100 (%)

N e -
PSR | S | N | N | |

Light
Strobe light timing m
QOutput signal Viag (Residual image)
200mV
Qutput -l— }_

BN 53382333 000bLLA3 &2l WM 555
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SONY . ICXO55AL

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

o
/

Relative Response
o .

: AN
. ~

Y400 500 600 700 800 900 1000
Wavelength (nm}

Sensor Read Out Ciock Timing Chart

HO ——— IS
A 7 22, LT
ve — — Ll L
Oaq Fieid < ' T N e WO
v3 L L =R —
N e I | s
v4 pemoy —
L 38.5 | ?z‘ ) 253“:
i il P
vt H H )
03] |t P
V1 m L
— L P
va Lr L - —
Even Field ' —
v3 J — i —
1 ] L
va

Unit : s
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SONY ICXOS5AL

Handling Instructions

1)

3)

4)

€)

BN 2342383 000LLAS 303 M

Static charge prevention

CCD image sensors 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 gioves, 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.

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 soldering iron 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 suction equipment. When using an electric
desoldering tool use a thermal controlier of the zero cross On/Off type and connect to ground.

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 biow. (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. Be careful not to scratch
the glass.

d) Keep in case to protect from dust and dirt. To prevent dew condensation, preheat or precool 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.

Do not expose to strong light (sun rays) for long periods.

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

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

560 |
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