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5. Compare and contrast “interline” and ”frame transfer” CCDs for astronomy applications. Why is the interline transfer 
approach attractive for standard TV and video rate applications?

[1]. Structure:
1. Interline Transfer CCD:

• The sensor's imaging area is divided into two interleaved parts: 
- one for light collection (photodiodes) and the other for storing and transferring the charge (vertical registers or transfer 
channels).

2. Frame Transfer CCD:
• The entire imaging area collects light during exposure, and the image is quickly transferred to a storage area (shielded from

light) before readout.

[2]. Performance:
1. Interline Transfer CCD:

• High Speed: Charge transfer occurs quickly between the light-collecting area and the storage registers (next to each pixel). 
Lower Fill Factor: Because part of the pixel area is dedicated to charge transfer rather than light collection, IT CCDs often have 
a lower light collection efficiency. 
(However, microlenses can be added to focus light onto the photosensitive areas, mitigating this issue.)

• Smear Reduction: Smearing from bright objects is minimized because the transfer of charge occurs rapidly into the adjacent 
transfer channels, reducing the chance of charge leakage during readout.

2. Frame Transfer CCD:
• High Sensitivity: The full pixel area is used for light collection, offering high sensitivity, making them well-suited for low-light 

applications like astronomy.
• Smear Potential: Charge transfer from the imaging area to the storage area occurs rapidly, but if the transfer is not fast 

enough or if there is residual charge, bright objects can cause "smear" or trailing in the image.
• Larger Size: FT CCDs require an additional storage area, making the overall device larger compared to IT CCDs of the same 

pixel count.
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[3]. Applications:
1. Interline Transfer CCD:

• Attractive for Standard TV and Video Rate Applications:
• The high-speed charge transfer of IT CCDs allows them to operate at standard TV frame rates (e.g., 30 or 60 frames per 

second) without image degradation from smearing.
• Their architecture is optimized for fast readout, making them well-suited for real-time video applications.
• The addition of microlenses improves light sensitivity despite the lower fill factor, making them sufficient for many 

standard lighting conditions in TV and video production.
2. Frame Transfer CCD:

• Preferred in Astronomy:
• FT CCDs are ideal for long-exposure and low-light applications where maximum sensitivity is critical, such as astronomical 

imaging.
• Since light collection is maximized with the full pixel area, these CCDs can capture faint celestial objects with greater detail

and accuracy.
• They are often used in scientific applications where frame rate is less critical compared to sensitivity and dynamic range.
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