CCD Linear Image Sensor Panasonic

MN3662

3648-Bit High-Resolution CCD Linear Image Sensor

m Overview m Pin Assignments
The MN3662 is a high responsivity CCD linear image sensor having
floating photodiodes in the photodetector region, CCD analog shift \_/
registers for read out. —
It provides large output at ahigh S/N ratio for visible light inputs over 0S<A1 % 22—-DS
awide range of wavelength. NC— 2 3 21—NC
Nne=—13| [2[f20 e
m Features NC—] 4 3 19f«—Vop
* 3648 floating photodiodes and n-channel buried type CCD shift NC—] 5 H 18F——NC
registers for read out are integrated in a single chip. gr—> 6 : 17l«—0G
 High blue responsivity of a maximum responsivity ratio of 40% NCe—]'7 : 16ke— Vs
(lyp.) at 4QOnm, and smooth spectral response over the entire PR 8 : 15— g
visible region. :
. . 2 n—> 9 H 14le-F
e Large signal output of 1500mV (typ.) at saturation, and hold type 3646
combined odd/even output that makes signal processing easy. . 3648
e 24 Black dummy bits and low optical response (typ. 1%) at the g = L 20
areas other than the photodetector region.
* Operation with asingle +12V positive power supplys
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MN3662 CCD Linear Image Sensor

m Absolute Maximum Ratings (Ta=25"C, Vss=0V)

Parameter Symbol Rating Unit
Power supply voltage Voo -0.3to+17 Y,
Input pin voltage Vi —0.3t0+17 \Y
Output pin voltage Vo —0.3to +17 N
Operating temperature range Topr —20 to% 60 °C
Storage temperature range Tsg —40 to +100 °C

m Operating Conditions
* Voltage conditions (Ta=—25 to + 60°C, Vss=0V)

Parameter Symbol Condition min typ max | Unit
Power supply voltage Voo 112 |£120 | 428 \Y
IS test pin voltage Vis Vis =Vop 11.2 |1 12.0 | 128 \%
Photo storage gate voltage Ve Vpp=12V 4.2 4.5 4.8 \Y
Output gate voltage Voe Vop=12V 42 45 4.8 \Y;
CCD shift register clock High level Vo 9.0 100 | 12,0 \%
CCD shift register clock Low level \ 0 05 0.8 \%
Reset gate clock High level VRrH 9.0 10.0.(\120 Y
Reset gate clock Low level VR 0 0:5 038 \Y
Shift gate clock High level Ve 9.0 10.0 [“12.0 \%
Shift gate clock Low level Vs 0 05 0.8 \Y
* Timing conditions (Ta==25 to +60°C)

Parameter Symbol Condition min typ max | Unit
Shift register clock frequency fe fc 2127 0.1 — 1.0 | MHz
Reset clock frequency: fr fR=1T 0.2 — 20 | MHz
Shift clock rise time ts See timingdiagrams (1){o((3). 0 15 200 ns
Shift clock fall time t 0 15 200 ns
Shift clock, set up time Iss 0 0.03 | 100 us
Shift clock pulse width tsw 10 12 100 us
Shift clockshold time ts 0 05 10 us
Shift register clocK rise time ter 0 20 200 ns
Shift register ¢lock fall time ter 0 20 200 ns
Reset clock risetime tre 0 15 30 ns
Reset clock fall time tre 0 15 30 ns
Reset clock pulse width 1CH 30 60 120 ns
Reset clock set up time trs 200 | 400 — ns
Reset clock hold time trn 0 5 60 ns
Output signal set up time O tos — 120 — ns

0 OS output level=300mV

m Electrical Characteristics
 DC characteristics (Ta=0 to + 60°C)

Parameter Symbol Condition min typ max Unit
Power supply current Ioo Vin=+12V — 10 25 mA
Photostorage gate pin leak current lpc — — 50 pA
: Vin=+5V
Output gate pin leak current loc — — 50 UA
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CCD Linear Image Sensor MN3662

* Clock input capacitance (Ta=—20to + 60°C)

Parameter Symbol Condition min typ max | Unit
Shift register clock input capacitance | Ci, C2 — 500 — pF
Reset clock input capacitance Cr ;/:”L;I:LZ;/ — 10 — pF
Shift clock input capacitance Cs — 150 — pF

m Optical Characteristics (Ta=25"C, Normal operating condition, fr=1MHz, Tin. (a6ccumulation time)=10ms)

Parameter Symbol Condition min typ max Unit
Saturation output voltage Vaat (Note 1) 1000, | 1500 — mvV
Saturation exposure SE (Note1) 1,30 | 1.95 — IX-s
Minimum saturation exposure output voltagg  Vsemin. | (Note2)  exposure: 1.31x - s 1000 — 1400 | mVv
Photoresponse non-uniformity PRNU | (Note3)  exposure: 1.31x - s — — 20 %
Bit non-uniformity BNU (Note4)  exposure: 1.31x»s — — +10 %
QOdd/even bit non-uniformity O/E (Note5)  exposure; 1.31x - S = 1 5 %
Dark signal output voltage Vy (Note 6) Dark.condition — - 10 mvV
Shift register total transfer efficiency | STTE | (Note7)  eXposurel.31x s 92 99 — %
Modulation transfer function MTFs | (Note 8) — 76 — %

* Optical system: Light source = G-54 green fluorescent lamp, (peak.wavel ength=543nm),using aslit of size 40mmx 40mm.
Distance between glit and sensor = 200mm (equivalent to F=5)

* Inspected by the output from a unity gain differential amplifier to whichithe @Sand DS areiinput (input impedance=100kQ or more)

* These specifications apply to the 3648 valid pixels excluding the dummypixelsD1 to D4.

Note 1) Saturation output voltage: Thisis the output violtage at the point beyond which it is not possible to maintain the linearity of
the photoelectric conversion characteristics as the exposureiis increased. (The exposure at-thi's point is called the
saturation exposure.)

Note 2) Minimum saturation exposure output.voltage: This is the output voltage at the minimum‘specified value (1.3Ix-s) of the
saturation exposurea It is possible to calculate the responsivity from this parameter: That'is;

Responsivity (minimum value) = 1.0V/1.3IX:s=0.77VIx s

Responsivity (maximumyvalue) = 1.4V/1.3Ix-s=1.08V/Ix-s
The responsivity. whenia daylight type flourescent lamp is used as the\light source will be about 1.5 times the responsivity
when the G-54/green fluorescent lamp is used.

Note 3)" Photoresponse non-uniformity (PRNU): This is defined by the-following equation where the difference between the
maximum and minimum values in'the output of all the 3648 ‘active pixelsis denoted by Ax when the photodetector region
isilluminated by a light oftuniform illumination intensity, distribution, and the average value of the output voltage from all
the 3648 pixels is denoted by Xae.

PRNU=—2X 0 %100 (%)
Xave

Note 4) Bit non<uniformity: Thisis:defined by the followingsequation where the output voltage of each pixel among the 3648
pixels is denoted by Xi\ (i =1 to 3648) when the photodetector region is illuminated by a light of uniform illumination
intensity: distribution, and the average output voltage of the pixels near the ith pixel is denoted by Xjoca-ave. (@ total of 20
pixels with 10 pixels before and 10-pixels afterthat pixel). Here, the max. operation consists of comparing with the
absolute value and assigning thesign of the numerator.

BNU=max. (%%‘eﬂ) *1001(%)

Note 5) Odd-even bit non-uniformity: Thisis defined by the following equation where the average output voltage of the 1824 even
numbered pixel photodiodes is denoted by Xeven-ave, the average output voltage of the 1824 odd numbered pixel
photodiodes is denoted by Xodw-ave, and the average output voltage of al the 3648 pixels is denoted by Xae, when the
photodetector region isilluminated by alight of uniform illumination intensity distribution.

OJE= | X even-ave. — X odd-ave. | x100 (0/0)
Xave.

Note 6) Dark signal output voltage: Thisis the maximum value of the outputs from the 3648 valid pixelsin the dark condition with
Ta=25"C and Tin. = 10ms. The dark signal output voltage normally gets doubled with an increase of about 8to 10°Cin Ta,
and is proportional to Tin.

Note 7) Shift register total transfer efficiency: This is given by the following equation where the average output voltage of al the
3648 pixelsis denoted by Xae and the larger of the output voltages of the 2 dummy pixels following the dummy pixel D4
is denoted by X when the photodetector region isilluminated by alight of uniform illumination intensity distribution.

STTE= Xave =X x100 (%)
Xav

e.
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CCD Linear Image Sensor

Note 8) Modulation transfer function: Thisis defined by the following equation where the average output voltages from the pixels
with the white pattern and the pixels with the black pattern are respectively denoted by Vw and Ve when a black and white
stripe pattern (in which the black and white patterns alternate at every pixel) is projected on the photodetector region in

phase (equivalent to the Nyquist spatia frequency).
MTFs= _Vw-Vg x 100 (%)

Vw +Vg

Thisvalueis ameasure of resolution of the sensor.

This parameter is not a guaranteed value but is merely areference value.

m Pin Descriptions

Pin No. Symbol Condition
1 oS Signal output
2 NC Non connection
3 NC Non connection
4 NC Non connection
5 NC Non connection
6 [N Reset clock
7 NC Non connection
8 Bia CCD shift register'clock
9 Dop CCD shift register clock
10 NC Non connection
11 PG Photo storagegate
12 B Shift gateclock
13 IS Testpin Connect externally to Vsp.
14 Bop CCD shiftregister clogk
15 G5 CCD shift register clock
16 Ves Ground Connected-to the substrate.
17 oG Output gate
18 NC Non connection
19 Voo Power supply
20 NC Non connection
21 NC Non connection
22 DS Compensatin output

Note) Connect all NC pins externally:to Ground.

m Construction of the Image Sensor
The MN3662 can be madewp of the three'sections ofs—=a) photo
detector region, b) CCD transfer region (shift register), and c)

output region.
a) Photo detector region

* The photoelectric conversion device consists of a 5um
floating photodiode and a 3um channel stopper for each
pixel, and 3648 of these devices are linearly arranged side by

side at a pitch of 8um.

* The photo detector's windows are 8um x 8um squares and
light incident on areas other than these windows is optically

shut out.

* The photo detector is provided with 24 optically shielded
pixels which serve as the black reference.

b) CCD Transfer region (shift register)

e The optical output after photoelectric conversion is

transferred respectively to the odd and even CCD transfer
region at the timing of the shift gate electrode (@), the
photoelectric converted output transferred to this analog shift
register istransferred successively to the output region.

* A buried type CCD that can be driven by a 2-phase clock is
used as the analog shift register.

c) Output region

e The signal transferred to this region is sent to the detector
region and is output after impedance conversion by a two
stage source follower amplifier.

Evaluation board

The placement of the each component is very important in order

to get a good output signal. The evaluation board BS801 is

available for evaluating the MN3662.
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m Timing Diagram
(2) /O timing

Integration Time (Tint.)

b 1 —
LAY N U I I POy
e, L MLMrMLrrmrnrrmrnrnnmRri -
CTS | I 8 O B

1234567 2627 2829 30 31 3233 3676 3678 3680 3682 3684 3686

DS nnnnnnnnnnnrinnnnnnnnnnrinnnnnnnnnnn Jsnnonn.

OS Nnnnnnnn il
B B, B; BBy

Note)’ Repeat the transfer

pulses (@1 , 2) for
D1D21°2 3/4 3645 3648 more than 1848
3647 periods.

(2) Drivetiming o Zz & (3) Timing:condition
measuring circuit

R
O

N

OF'
NTR

t it Or .
90% /_\_ Drive

50% circuit c
Bss 0 DS /_\ Bss 3
Or C,
—
5006 0S C,=C,=C1,=680pF
2, C,=150pF
tss tsw tsn C4=1OpF
‘ Reference level
m Graphs and Characteristics
Photoel ectric Conversion Characteristics Spectral Response Characteristics
10° % 10 l l
Characteristics under standard ' / \ Undér standard Y
< operating condition operating condition
Z Light source: Green /_ /
@ fluorescent lamp >
g >
° c
2 107 7
155; / = 05 \
o g /
w B
oy
3 E
10
\
-2 -1 0
10 10 1 400 500 600 700 800 900 1000 1100

Exposure (Ix - ) Wavelength A (nm)

Panasonic

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6181536/mn3662.html

MN3662 CCD Linear Image Sensor

m Drive Circuit Diagram (Digital Section)
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m Drive Circuit Diagram (Analog Section)
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)(The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information described in this book.

(3)/The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

« Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)(The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)['When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

[1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)[This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of Matsushita
Electric Industrial Co., Ltd.
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