CCD Linear Image Sensor Panasonic
MN3673RE

Color CCD Linear Image Sensor
with 2592 Bits each for R, G, and B Colors

m Overview m Pin Assignments
The MN3673RE is a 2592-pixel high sensitivity CCD linear image
sensor combining photo-sites using low dark output floating
photodiodes and CCD analog shift registers for read out. It provides 1
large output at a high S/N ratio for visible light inputs over a wide
range of wavelength. 0S=—1 0s;
Vop=—>2 oS,
m Features Vs —3 Vss
) X . gr—>4 205
* 7776 (2592 x R, G, B) floating photodiodes and n-channel buried 70— s
type CCD shift registers for read out are integrated in a single chip. NC—16 NC
* Since the spacing between the photodiode lines of different colors NC—H7 NC
is small, it is possible to greatly reduce the memory for 2 4—>18 2 ic
compensation between lines. (1 line between R-B, 10 lines between 2 ,,~>9 [
B-G) 4 1&344 1d Pop
¢ The configuration of the signal processing circuits suchhas the Ves—»1]] Isc
preamplifier, sample and hold circuit, etc., becomes simpler since
the separate signal output pins are provided forthe pixels of each of 2592
thecolorsR, G, an B.
* RGB primary colors type on-chipicolor filtérs are' used for color (Top View)
separation. (€ WDIP0Z22-€-04408
» The dark signal output voltage hias been suppressed to a very [ow.
level due to the use,of photodiodeswith anew structure.. (0.2mV
(typ.) at an accumulation time of 10ms.) m Application
* Operation with asingle *12V pasitive power supply. « Color graphic read out in color copying machines,

Color.seanners, and color fax machines.
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MN3673RE CCD Linear Image Sensor

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

Parameter Symbol Rating Unit
Power supply voltage Vbp -0.3to+17 \%
Input pin voltage Vi —-0.3to+17 \%
Output pin voltage Vo —-0.3to+17 \
Operating temperature range Topr 0to +60 °C
Storage temperature range Tsg —2510 +85 °'C

m Operating Conditions
* Voltage conditions (Ta=—20 to + 60°C, Vss=0V)

Parameter Symbol Condition min typ max Unit
Power supply voltage Voo 114 | 120 o 130 \Y
CCD shift register clock High level VoH (%A~ 1D, Bon~ Boc) Vop-1 |/ Vop Vpo \%
CCD shift register clock Low level VoL (%A~ 1D, Boa~ Boc) 0 0.5 0.8 \%
Shift gate clock High level Vs (Zsc) Voo-1| Voo | Voo \4
Shift gate clock Low level Vs (as) 0 0.5 0.8 \%
Reset gate clock High level VRrH (2r) Voo=19" Voo Voo \%
Reset gate clock Low level Ve (2=) 0 0.5 0:8 Y,

* Timing conditions (Ta=—20to + 60°C)

Parameter Symbol Condition min typ max | Unit

Shift register clock frequency fc 0.1 — 5 MHz
fo=fa=1/2T

Reset clock frequency fr 0.1 = 5 MHz
Shift register clock risetime ter See timing Biagram 0] 20 50 ns
Shift register clock fall time ter 0 20 50 ns
Shift clock risetime tsr 0 15 50 ns
Shift clock fall time tsr 0 15 50 ns
Shift clock set up time tss Seetiming diagram 250 400 | 1000 ns
Shift clock pul se width tsw 1.0 18 10 ys
Shift clock hold.time tsn 0 — 1 us
Reset clock rise time tRe 0 10 20 ns
Reset clock fall time tRf 0 10 20 ns
Reset clock set uptime trs See timing diagram 0.7T — — ns
Reset clock pulse width trw 20 30 _ ns
Reset clock hold time trh 5 10 — ns

m Electrical Characteristics
¢ Clock input capacitance (Ta=0 to +60°C)

Parameter Symbol Condition min typ max Unit
) ) ) ) Cia Cis
Shift register clock input capacitance | Cac, C2a — 300 — pF
28, C2c
Shift register final stage clock input capacitance Cwo Vin=12V, f=1IMHz — 10 — pF
Reset clock input capacitance Crs — 10 — pF
Shift clock input capacitance Cse — 250 — pF

¢ DC characteristics

Parameter Symbol Condition min typ max Unit
Power supply current Iop Vpp=+12V — 10 — mA
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CCD Linear Image Sensor MN3673RE

m Electrical Characteristics (continued)
¢ AC characteristics

Parameter Symbol Condition min typ max Unit
Signal output delay time tos — 50 — ns

m Optical Characteristics

<Inspection conditions>

* Ta=25°C, Vpp=12V, V=V si=Vri=12V (pulse), fc=fr=1MHz, T,y (accumulation time)=10ms

« Light source: Daylight type fluorescent lamp with IR/UV cutting filter

 Optical system: A dlit with an aperture dimensions of 20mm x 20mm is used with a dlit to sensor spacing of 200mm (equivalent to F=10).
* Load resistance = 100k Ohms

* These specifications apply to the 2592 valid pixels for each color excluding the dummy piXels D1 to D6.

Parameter Symbol Condition min typ max | Unit
R: 0.7 1.0 1.3
Responsivity Rs 14 2.0 26 | Viixs
Re 1.0 14 18
Photo response non-uniformity PRNU | Notel — 7 15 %
Saturation output voltage Vet Note 2 0.9 1.2 — \%
SEr Note 2 0.69 1.20 —
Saturation exposure SEs Note 2 0.35 | 0.60 — Ix-s
SEg Note 2 0.50 |%0.86 —
Dark signal output voltage Vork Dark condition, see Note:3 — 0.2 2.0 mvV
Dark signal output non-uniformity DSNU. 4 Dark condition, see Note 3 & 0.X 1.0 mvV
Shift register total transfer efficiency SITE 92 — — %
Output impedance Zs — — 1 kQ
Dynamic range DR Note 4 - 6000 —
Signa output pin DC level Vos Absolute DClevel of OS;, 0S,, 0S;, seeNote 5 25 4.0 55 \%
Signal output pin DC leveldifference. AVops Relative DC difference between 0S,,:0S,, OS;, seeNote5| — 50 200 mV

Note 1) The photo response non-uniformity{PRNU) isdefined by the following equation, where X is the average output voltage
of the 2592/alid pixels and Ax is the absoldte value of the difference between X, and the voltage of the maximum (or
minimum) output pixel, whenthe surface of the photo-sitesis iluminated with light having a uniform distribution over the
entire surface.

PRNU= — 22X %100 (%)
xave

The incident light intensity,shall be 50% of the standard saturation.

Note 2) The Saturation output voltage,(Vsa) is definéd as theoutput voltage at the point when the linearity of the photoelectric
characteristics cannot be maintained as the incident. light intensity is increased. (The light intensity of exposure at this
point is called the saturation exposure;)

Note 3) The dark signal eutput voltage (V.5rK) is defined as the average output voltage of the 2592 pixels in the dark condition at
Ta=25’C and Tin=10ms. Nonmdly, the.dark output voltage doubles for every 8 to 10°C risein Ta, and is proportiona to

Tint-
The dark signal output non-uniformity (DSNU) is defined as the w Vore
difference between the maximum output voltage among all the valid DSNU

pixels and Vprg in the dark condition at Ta=25"C and T;,=10ms.
Note 4) The dynamic range is defined by the following equation.

DR= _Vsar
VDRK
Since the dark signal voltage is proportional to the accumulation time, the dynamic range becomes wider when the

accumulation timeis shorter.
Note5) The signal output pin DC level (Vos) and the 0s, o TRt feod
compensation output pin DC level (Vps) are the voltage ~ OS, through level
O

values shown in the following figure. waseform Vo

Vss
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MN3673RE

CCD Linear Image Sensor

m Pin Descriptions

Pin No. Symbol Pin name Condition
0s, Signal output 1 (Green)
2 Voo Power supply
3 Vss Ground
4 2R Reset clock Internally connécted to pin 19.
5 @0 CCD final stage clock (Phase 1) Internally connected to pin 18.
6 NC Non connection
7 NC Non connection
8 298 CCD clock (Phase 1)
9 Do CCD clock (Phase 2)
10 ZB CCD clock (Phase 1)
11 Vss Ground
12 76 Shift clock gate
13 28 CCD clock (Phase 2)
14 @oc CCD clock (Phase 2)
15 21 CCD clock (Phase 1)
16 NC Non connection
17 NC Non connection
18 o CCD finalstage clock (Phase 1)
19 Zr Reset clock
20 Vss Ground
21 0% Signal, output 2 (Red)
22 0% Signal output 3 (Blue)

Note) Connect al NC pinsexternally t0'Vss (GND).

m Construction of the Image Sensor

The MN3673RE cande made up of the three sections of—a)
photo detecton,region, b) CCD transfer region (shift register),
and c) output region.

a) Photo detector region

* The photoelectric conversion device consists of an 11m
floating photodiode and a 3umichannel stopper (isolation
region) per pixel, and such 2592 pixels per color aré.arranged
in alinear row with a pitch of 14um along the main scanhing
direction with the pixel rows of different colors being placed
parallel to each other.

* There is a spacing of one line between R-B in the sideways
scanning direction (center to cehter Spacing of 14um) and a
10 line spacing between B-G in the sideways scanning
direction (center to center spacing of 140um).

¢ The photo detector's windows are 14um x 14um squares and
light incident on areas other than these windows is optically
shut out.

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

b) CCD Transfer region (shift register)

* The light output that has been photoelectrically converted is
transferred to the CCD transfer for each odd and even pixel
at the timing of the shift clock (@ss). The optical signal

charge transferred to this analog shift register is successively
transferred out and guided to the output.

¢ ‘A-buried-type CCD that can be driven by a two phase clock
(21(22) is used for the anal og shift register.

*(The last gate of the CCD transfer region is connected to an
independent pin (@1). By driving this pin independent of the
other pins by aclock driver, it is possible to speed up the flow
of signa charge into the charge to voltage conversion region
thereby making the output waveform rise sharply. This
makes it easy to obtain margin of the signal processing time
during high speed drive operation.

¢) Output region

* The signal charge transferred to the output region is first sent
to the charge to voltage conversion region where it is
converted into a voltage level corresponding to the amount of
the signal charge, and then output after impedance conversion
in atwo stage source follower amplifier.
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CCD Linear Image Sensor MN3673RE

m Timing Diagram
(1) /O timing
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m Graphs and Characteristics

Spectral Response Characteristics
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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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