
CCD Linear Image Sensor

MN3644D
2048-Bit High-Responsivity CCD Linear Image Sensor 
with Internal Clock Driver
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■ Overview
The MN3644D is a high responsivity CCD linear image sensor

having floating photodiodes in the photodetector region, CCD analog

shift registers for read out, and a built-in clock driver.
It provides large output at a high S/N ratio for visible light inputs over
a wide range of wavelength.

■ Features
• 2048 floating photodiodes and n-channel buried type CCD shift

registers for read out are integrated in a single chip.
• Since a clock driver circuit is built in, it is possible to drive this

device using CMOS or TTL 5V logic.
• Large signal output of typically 1500mV at saturation can be

obtained.
• Because a sample hold circuit is built in, the output waveform

makes signal processing easy.

• Since a compensation output pin (DS) is provided in addition to the
signal output pin (OS), it is possible to obtain a signal with a high
S/N ratio by carrying out differential amplification of the OS and
DS outputs.

• Operation with a single +12V positive power supply.

■ Pin Assignments

■ Application
• Barcode readers
• Measurement of position and dimensions of

objects.■ Block Diagram
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Parameter Symbol Condition min typ max Unit
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■ Absolute Maximum Ratings (Ta=25˚C, VSSA=VSSD=0V)

■ Operating Conditions

• Voltage conditions (Ta=–20 to +60˚C, VSSA=0V)

• Timing conditions
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CCD Linear Image Sensor MN3644D

Parameter Symbol Condition min typ max Unit
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• Clock input capacitance (Ta=–20 to +60˚C)

Parameter Symbol Condition min typ max Unit
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■ Optical Characteristics

• DC characteristics

■ Pin Descriptions

Pin No. Symbol Pin name Condition
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■ Timing Diagram
(1) I/O timing

(2) Drive timing
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•
•

Connect a 0.01µF capacitor between the VCC and GND pins of each TTL. 
Set VR1 and VR2 so that an optimum sample hold operation can be performed.

■ 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 11µm
floating photodiode and a 3µm channel stopper for each
pixel, and 2048 of these devices are linearly arranged side by
side at a pitch of 14µm.

• The photo detector's windows are 14µm × 200µm 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

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
(ø1, ø2) 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. 

c) Output region
• The signal charge transferred to the output region is sent to
the detector region, passed through a sample hold circuit, and
is impedance converted by a source follower amplifier.

• The DC level component and the clock noise component not
containing optical signals are output from the DS pin.

• By carrying out differential amplification of the two outputs
OS and DS externally, it is possible to obtain an output signal
with a high S/N ratio by reducing the clock noise, etc.

■ Drive Circuit Diagram (Digital Section)
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■ Drive Circuit Diagram (Analog Section)

Photoelectric Conversion Characteristics Spectral Response Characteristics

■ Graphs and Characteristics
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