CCD Linear Image Sensor Panasonic

MN3644D

2048-Bit High-Responsivity CCD Linear Image Sensor
with Internal Clock Driver

m Overview m Pin Assigniments
The MN3644D is a high responsivity CCD linear image sensor
having floating photodiodes in the photodetector region, CCD analog S
shift registers for read out, and a built-in clock driver. ]
It p.rovideslarge output at ahigh S/N ratio for visible light inputs over oS 1 : 24 »Ds
awide range of wavelength. RS j o 21— Vs
m Features SHH : ZﬂkVOD
. ’ . . Vson =4 H 1 oG
* 2048 floating photodiodes and n-channel buried type CCD shift '
registers for read out are integrated in a single chip. NC—15 . quNC
 Since aclock driver circuit isbuilt in, it is possible to drive this NC—6 1—NC
device using CMOS or TTL 5V logic. ngxﬂ7 18— Vas
« Large signal output of typically 1500mV at saturation can be NC—8 13—-<NC
obtained. NC-—9 14=NC
* Because a sample hold circuit is built in, the output waveform CP 10 13«—SP
makes signal processing easy. Veg—|11 : 14—Vpp
 Since a compensation output pin (DS) is provided in addition to the 2048
signal output pin (OS), it is possible to obtain asignal‘with a high
SIN ratio by carrying out differential@mplification of the OS and
DS outputs. (Top View)
* Operation with asingle +12V/positive power.Supply. @ WDIP022-G-0450
m Application

* Barcodereaders
*Meastirement of position and dimensions of
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MN3644D CCD Linear Image Sensor

m Absolute Maximum Ratings (Ta=25°C, Vssa=Vssp=0V)

Parameter Symbol Rating Unit
Power supply voltage Veo —03t0+17 v
Vop -0.3to+17 \%
Input pin voltage Vi —0.3t0+17 \
Output pin voltage Vo —03ta+17 \%
Operating temperature range Topr —20 to +60 °C
Storage temperature range Tsg —40 to +100 °C

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

Parameter Symbol Condition min typ max | Unit
Internal clock driver power supply voltage Voo 114 | 120 | A36 \%
CCD output circuit power supply voltage Vop Voo=Voo 11440 120 | 136 \%
Output gate voltage Voo 42 45 5.1 \%
Shift register clock High level Vern 45 5.0 5.5 Y,
Shift register clock Low level Ver 0 — 0:5 \%
Shift clock High level Vspn 45 5.0 55 \%
Shift clock Low level Vel 0 — 0.5 \%
Reset clock High level VRrsH 4.5 5.0 5.5 Y,
Reset clock Low level Vsl (0] — 05 \%
Rimple hold clock High level Vs 45 5.0 55 \%
Rimple hold clock Low level Vst 0 — 0.5 \
¢ Timing conditions

Parameter Symbol Condition min typ max Unit
Shift register clock frequency: fc fo <U/2T, fr =UT=datarele 40 — 750 kHz
Reset clock frequency fr 80 — 1500 | kHz
Shift register clock.risetime ter 0 15 50 ns
Shift regisster clock fall time ter 0 15 50 ns
Shift clock risetime tse 0 15 50 ns
Shift clock fall time tsr 0 15 50 ns
Shift clock set upitime tss 0 400 | 1000 ns
Shift clock pulse width tsw 10 12 50 ns
Shift clock hold time ten 0 1 10 ns
Reset clock risetime thr 0 15 50 ns
Reset clock fall time tRe 0 15 50 ns
Reset clock set up time trs 0.7T — — ns
Reset clock pulse width trw 100 | 150 — ns
Reset clock hold time trn 0 10 — ns
Sample hold clock rise time thr 0 15 50 ns
Sample hold clock fall time tht 0 15 50 ns
Sample hold clock set up time ths 350 — — ns
Sample hold clock pulse width thw 100 150 — ns
Sample hold clock hold time thn 100 — — ns
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CCD Linear Image Sensor MN3644D

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

Parameter Symbol Condition min typ max Unit
Shift register clock input capacitance Cer — 10 — pF
Shift clock input capacitance Csr £ =IMHz — 10 — pF
Reset clock input capacitance Crs — 10 — pF
Sample hold clock input capacitance Csn _ 10 _ pF
¢ DC characteristics
Parameter Symbol Condition min typ max Unit
Power supply current lcc Vop=Vop =+12V, f=500kHz — 15 30 mA
Output gate leak current loc Voc=+4.5V & — 1 mA

m Optical Characteristics

Parameter Symbol Condition min typ max | Unit
Saturation output voltage Vaat 1000 | “1500 — mvV
Saturation exposure SE 3.0 — — mix-s
Output V°'_t399 & constant exposire Vcemin 1.5mix-s 345 — 495 mv
(Responsivity)
Photoresponse non-uniformity PRNU 1.5mixss — — 20 %
Bit non-uniformity BNU 1.5mix-s — — +10 %
Odd/even bit non-uniformity O/E 1.5mlx-s — 1 5 %
Dark signal output voltage vd Dark condition — 10 20 mv
Shift register total transfer efficiency SITE 4 1.5mlx-s 92 99 — %
Modulation transfer function 1 X fuvg — 64 — %
(fuvg=Nyquist spatial MTER Space 12 %fuvq s 84 — %
frequency) frequency /3 x iy M3 97 — %
m Pin Descriptions
Pin No. Symbol Pin name Condition
(O Signal output

2 RS Reset ‘clock

3 SH Sample hold,clock

4 Ve Analog ground Connected to the substrate.

5 NC Non cohnection

6 NC Non connection

7 Vssa Analog ground Connected to the substrate.

8 NC Non conpection

9 NC Non cornection

10 CP CCD shift register clock

11 Vs Digital ground Ground pin for theinternal clock driver.

12 Voo Internal clock driver power supply

13 SP Shift clock

14 NC Non connection

15 NC Non connection

16 Vssa Analog ground Connected to the substrate.

17 NC Non connection

18 NC Non connection

19 oG Output gate

20 Voo CCD Output part power supply

21 Voo Internal clock driver power supply

22 DS Compensation output
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CCD Linear Image Sensor

m Timing Diagram
(1) 1/O timing
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MN3644D

m Construction of the Image Sensor

The MN3644D can be made up of the three sections 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 11pm
floating photodiode and a 3um channel stopper for each
pixel, and 2048 of these devices are linearly arranged side by
side at a pitch of 14um.

¢ The photo detector's windows are 14um x 200pm rectangle
and light incident on areas other than these windows is
optically shut out.

¢ The photo detector is provided with 20 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

m Drive Circuit Diagram (Digital Section)

at the timing of the shift clock (SP). The optical signal
charge transferred to this analog shift register is successively
transferred out and guided 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. The 2-phase
clock is being generated based on the CCD shift register
clock (CP) by the built-in clock driver circuit.

¢) Output region

* The signal charge transferred to,the output region is sent to
the detector region, passedthrough.a sample hold circuit, and
isimpedance convertedby a source fallower amplifier.

* The DC levél component.and the clock neise component not
containing optical sighals are output from the. DS pin.

* By carrying out differential amplification of the two outputs
OS and DSexternaly, it is possible to obtain an output signal
with ahigh SIN,ratio by reducing the'clock noise, etc.
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e Connect a 0.01pF capacitor between the Vcc and GND pins of each TTL.
® Set VR; and VR; so that an optimum sample hold operation can be performed.
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m Drive Circuit Diagram (Analog Section)
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m Graphs and 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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