CCD Linear Image Sensor Panasonic

MN3672RE raiminary)

Color CCD Linear Image Sensor
with 5000 Bits each for R, G, and B Colors

m Overview m Pin Assignments
The MN3672RE is a high speed high responsivity CCD color linear
image sensor with 5000 pixels for each of the colors R, G, and B. O identiffies
This device consists of a photodetector region having low dark output g:;?gn% L
floating photodiodes and a CCD analog shift register in the read out oS, <<11 40| —» 0S;
region. 0S, < 12 39| — DS
It is possible to read out an A3 size color document with a high Voo 7 | 3 38| =— Vss
quality and a high resolution of 400dpi. Poci 7 | 4 371 =590
&~ |5 36] <—Vss
g, —> |6 35|<— 0o
m Features Ne — |7 aal— NG
¢ 5000 floating photodiodes for each color R, G, and B, and.@n n- Il B|<—ag,,
channel buried type CCD shift registers for read out are integrated g, —=| 9 32| «—m,
inasingle chip. By, — |10 il B a2
» Since the photodiode lines for each color are neighboringy(withya e 30} 2,
line spacing of 14pm), it is possible to greatly réduce the memory B, —> |12 29— a5
for compensation between lines. Bign > [13 2Bl =50
¢ The configuration of the signal processing cireuits such as the 210 : 1451 % :215
preamplifier, .sample and hpld cireuit, 'etc., becomg simpler since SEJDB% 16 o NZCE:
the separate signal output pins are provided for. the pixels of each of NC — 7 2| NC
the colors R, G, and B. Ve =18 23— NC
* RGB primary colors type on chip celor filters are used for color Ve 52 |19 22l —— o,
separation. 2, — 20 2l-—gg,
¢ The dark signa output Veltage has been suppressed to a very low !
level due to the usé'of. photodiodes with a new Structure. (0.2mV 5000
(typ.) at accumdlation time of 10ms.) -
* Large sighal output'of typically 1.0V at saturation ean be obtained. (Top View)
 Operation with a single412V positive power supply. @ WDIP040-C-0400

® Application
* Color graphic read@utin coloncopyingdmachines, coloryscannefs,
and coler fax machines.
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MN3672RE (Preliminary) CCD Linear Image Sensor

m Block Diagram
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Black reference pixels
(24 pixels each)
Dg.Dg,Dg:
Dummy invalid.pixels
(6 pixels each)
m Absolute Maximum Ratings (Ta=25°C, V/ss=0V)
Parametef Symbol Rating Unit
Power supply voltage Vop =0.3to+17 \%
Input pin voltage \ —-0:3to+17 \%
Output pin voltage. Vo <0:3to +17 \%
Operating température range Topr Oto+ 60 °C
Storage temperature range Tsg —25to+ 85 °C
® Operating Conditiohs
« Voltageconditions (Ta=0 to + 60°C, Vss=0\")
Parameter Symbol Condition min typ max | Unit
Power supply voltage Vop 11.0 | 120 | 130 \Y
CCD shift register clock Highdlevel VsH (1A TG, Boa~ Bony) — 100 | 11.0 \%
CCD shift register clock Low level Vi (@A~ B, Boa~ Bon) 0 0.5 0.8 Y,
Vsin (@sc1) — |Veut2 | — \
Shift gate clock High level Vean (2sc2) 90 | 100 | 110 \Y
Vs | (@sc9) — 40 — v
Shift gate clock Low level Vs (Ps61~ Psca) 0 05 0.8 Y
Reset gate clock High level 2 (2R) Voo 1| Voo | Voo \Y
Reset gate clock Low level 0 () 0 05 0.8 \Y%

Panasonic

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6181539/mn3672re.html

CCD Linear Image Sensor

MN3672RE (Preliminary)

e Timing conditions (Ta=0 to + 60°C)

Parameter Symbol Condition min typ max Unit
Shift register clock frequency fc See drive timing diagram (2) fc=1/2T 0.1 10 50 | MHz
Reset clock frequency (=data rate) fr See drivetiming diagram (2) fr=1/2T 0.1 1.0 5.0 MHz
Shift register clock risetime ter See drive timing diagram (2) fa=1/2T 0 10 20 ns
Shift register clock fal time ter 0 10 20 ns
Shift clock 1 risetime tseir 0 20 50 ns
Shift clock 1 fall time tsef 0 20 50 ns
Shift clock 1 set up time tscs N s
Shift clock 1 pulse width tsoiw Sgedrive timing diagram (1) 7 ¢
Shift clock 2 rise time tscer 0 45 50 ns
Shift clock 2 fall time tscer 0 15 50 ns
Shift clock 2 pulse width tscaw See drivetiming diagrami(1) s
Shift clock 3 risetime tsear 0 20 50 ns
Shift clock 3 fall time tscar 0 20 50 ns
Shift clock 3 set up time tsess us
Shift clock 3 pulse width tseaw See drive timing diagram (1) ps
Shift clock 3 hold time tsean Hs
Reset clock risetime trr 0 5 10 ns
Reset clock fall time tre 0 5 10 ns
Reset clock set up time trs See drive timing diagram(2) 0.7T ns
Reset clock pulse width trw 10 ns
Reset clock hold time trn 10 ns

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

Parameter Symbol Condition min typ max | Unit
Cin, Cis
Shift register elocks A to D Cic, Cip
input capacitance Cx . Cx - 160 - pF
CZC- CZD
Cie, Cir
Shiftiregister clocksEtoH Cig, Cn 120 F
input capacitance Coe Cor | VinEl2Vif=1MHZ — — P
CZG: CZH
Shift register final stage clock inpuit capacitance Cu — 10 — pF
Reset clock input capacitance Crs — 10 — pF
Shift clocks 1, 3 input capacitance| Csef,(Cscs — 150 — pF
Shift clock 2 input capacitance Cse2 — 250 — pF

¢ DC characteristics

Parameter Symbol Condition

min typ max | Unit

Power supply current lop Vpp=+12V

¢ AC characteristics

Parameter Symbol Condition

min typ max Unit

Signal output delay time tos
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MN3672RE (Preliminary) CCD Linear Image Sensor

m Optical Characteristics

<Inspection conditions>

* Ta=25'C, Vpp=12V,
Pulse: V=10V, Vrp=12V, V511=12V, Vy=10V, Vsn=4V, fc=fr=1MHz, Ti,x (accumulation time)=10ms

* Light source: A light source with IR cutting filter (CM-500S)

* Optical system: A dlit with an aperture dimensions of 20mm x 20mm is used at a distance of 200mm from the sensor (equivalent
to F=10).

* Load resistance = 100k Ohms

* These specifications apply to the 5000 valid pixels for each color excluding the dummy pixels D1 to D6.

Parameter Symbol Condition min typ max Unit

R Note 1 12

Responsivity Rg Note 1 15 V/Ix-s
Rs Note 1 13

Photo response non-uniformity PRNU Note 2 10 %

Saturation output voltage Vaat Note 3 1.0 \
SEx Note 4 0.83

Saturation exposure SE¢ Note 4 0.67 Ix-s
SEg Note 4 0.77

Dark signal output voltage VoRrK Dark condition, see Note 5 0.2 2.0 mvV

Dark signal output non-uniformity DSNU Dark condition, see Note 6 0.x 20 mv

Shift register total transfer efficiency STTE 92 %

Output impedance Zo 1 kQ

Dynamic range DR Note 7 5000

Signal output pin DC level Vos (©S1, OS2, OS3), see Note 8 45 \%

Compensation output pin DC |evel Vs Note 8 45 \Y

Signal and compensation output piADC levelifference | [Vos=Vos| | Note 8 300 mvV

Connect al NC pins externally 10,V ss (GND).

Note 1) Responsivity (R)
Thisis the value obtained by dividing the averagedutput voltage'() of al\ valid pixels of each of the colors R, G, and B
by the expasure (1x:s). The exposure is the product of the incidentTight intensity (Ix) and the accumulation time (s).
Since the responsivity changes,with the spectral distributien ef)the light Source used, care should be taken when using a
light souree other than the'daylight typefltiorescent lamp'specified in'the inspection conditions.

Note 2), Photo response non-uniformity’ (PRNU)
Thisisdefined by the following eguation where Xy IS the average output voltage of the active pixels of each of the colors
R, G, and'B, and Ax is the difference between'the outplit,voltage of the maximum (or minimum) output pixel and Xaye,
when the photodetector region.is illuminated'with light ©f a uniform illumination intensity distribution.

PRNU= % x100 (%)

The incidentllight inténsity shall be 30% of thie standard saturation llight intensity.

Note 3) Saturation outputWoltage (Vsat)
This is the output voltage at'the point\béyond which it is not possible to maintain the linearity of the photoelectric
conversion characteristicsas the expostre isincreased. (The exposure at this point is called the saturation exposure.)

Note 4) Saturation Exposure (SE)
This is the exposure beyond which it is not possible to maintain the linearity of the output voltage as the exposure is
increased. When designing the equipment using these devices, make sure that the incident light exposure is set with
sufficient margin so that the CCD never gets saturated.

Note 5) Dark signal output voltage (Vpr«)
This is defined as the average of the output from all the valid pixels in the dark condition at Ta=25°C, T;y=10ms.
Normally, the dark signal output voltage gets doubled for every 8 to 10°C increase in Taand is proportional to .

Note 6) Dark signa non-uniformity (DSNU)
Thisis defined as the difference between the maximum value among the output voltages of the all valid pixels at Ta=25"C
and Ti=10ms and Vpgrx.

VoRK
DSNU
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CCD Linear Image Sensor

MN3672RE (Preliminary)

m Optical Characteristics (continued)
Note 7) Dynamic range (DR)
Thisis defined by the following equation.

- _V.
DR= —Vsar
VDRK

Since the dark signal output voltage is proportional to the accumulation time, the dynamic range becomes wider when the

accumulation timeis shorter.

Note 8) The signal output pin DC level (Vos) and the compensation output pin DC level (Vps) ‘@e the voltage values given in the

following figure.

oS, T Reset feed - rmn__mn
oS, through level DS waveform

0s,

waveform Vo Vos

Vss VSS

m Construction of the Image Sensor

The MN3672 can be made up of the'three&ections of —a)
photo detector region, b) CCD transfer region (shift register),
and c) output region.

a) Photo detector region

* The photoelectric conversion device consists of an 2ium
floating photodiode and a 3pm channel stopper (isolation.
region) per pixely and 5000 pixels lines of each of the colors
R, G, and B arg arranged neighboring.

* There isaspacing of one line between B-R in thé sideways
scanning direction (center to centerrspacing,of 14um) and a
similar one linesspacing between R<G,in the sideways
scanning, direction (center toicenter'spacing of 14um).

* The photodetectorWindow is arectangle’of dimensions 8um
(Horizontal) xA1um (Vertical), and the areas otherthan the
photodetector window are optically shielded.

* The photodetector region has 24 optically_shielded(black
reference) pixels for each.color that can be used as the black
level reference.

b) CCD Transfer region (analog shiftregister)

* The signa charges obtained by photoelectric conversion are
transferred to the CCD transfer regions of the respective
colors during the period when the shift gate (@sg) is at the
High level. Thesignal charges transferred to this analog shift
register are successively transferred to the output region.

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

¢ In the CCD transfer region, since each CCD shift register is

divided into four segments each of which are provided with
separate @1, 2. clock pins, it is pessible to reduce the heat
generation in the chip and thel6éad on the clock driver circuit
by providing separate clock driver circuit for each pin during
high speed opefation.

¢ The last gate.of the/CCD transfer region is connected to an
independent pin (21). By driving this pin independent of the
other'pins by ‘a‘elock driver, it is possible to speed up the
flow of signak 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.

e The DC level component not containing the optical signal
and the clock noise component are output at the DS pin.

e |t is possible to obtain a signa with a high SIN ratio with
reduced clock noise, etc., by carrying out differential
amplification of the OS and DS outputs externaly.
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MN3672RE (Preliminary) CCD Linear Image Sensor

m Pin Descriptions

Pin No. Symbol Pin name Condition
1 oS, Signal output 1 (Red)
2 oS, Signal output 2 (Green)
3 o Power supply
4 Bsc1 Shift clock gate 1 Internally connected to pin 20.
5 Vss Ground
6 [ Reset clock
7 NC Non connection
8 B, CCD clock (Phase 2) ]
9 28 CCD clock (Phase 1)
10 248 CCD clock (Phase 1)
11 B CCD clock (Phase 2) L All pins are independent.
12 By CCD clock (Phase 2) (Separate drivers can be used)
13 (238 CCD clock (Phase 1)
14 a5 CCD clock (Phase 1)
15 (25 CCD clock (Phase 2) _
16 SuUB Substrate Should be left open.
17 NC Non connection
18 Vss Ground Connected to the'@uminum layex for optical shielding.
19 Vss Ground
20 By Shift clock gate 1 Internally connected to\pin 4.
21 Ay, Shift clock@ate 2
22 [ Shift clock gate 8 Internally connécted to pin37.
23 NC Non eonnection
24 NC Non,connection
25 NC Non eonnection
26 5% CCD clock (Phase 2) -1
27 2, CCD clocks(Phase 1)
28 [ 3% CCD ¢lock (Phase 1)
29 By CCD clock (Phase 2) [*_ All pins are independent.
30 @, CCD clock (Phase 2) (Separate drivers can be used)
31 O CCD clock (Phase 1)
32 a3, CCD clock (Phase 1)
33 [ CCD clock (Phase 2) _
34 NC Non connection
35 2, CCD final_stage clock)(Phase 1)
36 Vsg Ground Connected to the aluminum layer for optical shielding.
37 By Shift‘elock gate3 Internally connected to pin 22.
38 Vss Ground
39 DS Compensation output
40 0S; Signal output 3 (Blue)

Note) Connect al NC pins externaly to Vss (GND).
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CCD Linear Image Sensor MN3672RE (Preliminary)

m Timing Diagram

(2) 1/O timing
Green signal charge accumulation time (Tint.q)
Red and Blue signal charge accumulation time (Tint.qs) —[
I sc1 1
e
Dsc2 ‘ Mnri_
Pses I, Mn__
j
A i 5030 5032 5034
| 0 1 2 3 4 5 6 2627 28 29 30 31 32 33 5029 5031 5033
21
fon M A A i e e
|
2oH

1 2 3 4 5 6 7 272829 30 31 32 33 345038031503503%032035

(S | I | ) | | ) N | 5
DS— M N nnnnnMnnnnnnnJdifnininm nn

O% B, B, B,B,D D D 1 2 499950000 D
8% ——nn iy, AV 4h

Blank feed Black reference Dummy_ wValid pixel signal  Tnvalid pixel

(for 4 pixels) pixels invalid (foréS000 pixéls) signal
(fori24 pixels) pixels (for 3 pixels)
(for:8 pixels)

(2) Drivetiming 1
(during shifting signal chargete CCD)

! ty Lot < Pulsevoltage level >
r ro-o o SR R - H 12V (Vo & 2V)
@ | | 5
= | ta T LoV
I—l' ‘ I_[ pro oo -5 H : 107 (9V ~ 11V)
EEGZ NSGS
! ‘ ) TR Laav
. ™ - i3V ~av
. : M VAV
63 i | | : L:ov
. ? J j |_|_L H:10V (V)
IJ l 1 L:ov
—'8 gi—l_r H: 10V (Vgy)
B2
- LoV

< Pulse timing>
t,25.5us \(t7> t,)
t,25us *(t,= ts)
t:0.5us
t,20.5us

ts=25ps (t,= t5)
te=1ps

t24us

tg=0.5us
te>0.5us
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MN3672RE (Preliminary)

CCD Linear Image Sensor

(2) Drivetiming 2
(during repeated pattern)

tCr
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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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