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Understanding Telephoto Lenses on Modern
Smartphones
In the ever-evolving world of smartphone photography, manufacturers continuously push the
boundaries of what these pocket-sized devices can achieve. One of the most significant advancements
in recent years has been the integration of telephoto lenses, which allow users to capture distant
subjects with remarkable clarity. Unlike traditional digital zoom, which often degrades image quality,
telephoto lenses provide optical zoom, preserving detail and sharpness. This article explores the
technology behind telephoto lenses in smartphones, their benefits, limitations, and how they compare to
other zoom methods.

What Is a Telephoto Lens?

A telephoto lens is an optical component designed to magnify distant subjects by using a longer focal
length than a standard lens. In traditional photography, telephoto lenses are commonly used in sports,
wildlife, and portrait photography to bring faraway subjects closer without physically moving.

In smartphones, telephoto lenses serve the same purpose but are miniaturized to fit within the slim form
factor of a mobile device. They typically offer 2x, 3x, 5x, or even 10x optical zoom, depending on the
model. Unlike digital zoom, which simply crops and enlarges an image (leading to pixelation), optical
zoom uses physical lens elements to magnify the scene while maintaining image quality.

How Do Telephoto Lenses Work in Smartphones?

1. Optical Zoom vs. Digital Zoom

Optical Zoom: Uses lens movement to adjust focal length, physically bringing the subject closer
without losing detail.
Digital Zoom: Crops the image and enlarges pixels, resulting in a loss of sharpness and
increased noise.

Smartphones with telephoto lenses combine optical zoom with computational photography to
enhance results. For example, a phone with a 5x periscope telephoto lens may use a combination of
optical zoom and AI processing to deliver a 10x or higher â??hybrid zoomâ?• effect.
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2. Periscope vs. Traditional Telephoto Design

Due to space constraints, smartphone manufacturers use two main telephoto designs:

A. Traditional Telephoto Lens (2xâ??3x Zoom)

Found in phones like the iPhone 15 Pro (3x zoom) and Samsung Galaxy S23 (3x zoom).
Uses a folded optics system where light is bent 90 degrees to fit a longer focal length within the
phoneâ??s body.
Limited to shorter zoom ranges due to physical size constraints.

B. Periscope Telephoto Lens (5xâ??10x Zoom)

Used in devices like the Samsung Galaxy S24 Ultra (5x and 10x zoom) and Huawei P60 Pro
(3.5x periscope zoom).
Employs a periscope-style arrangement, where light is reflected multiple times inside the phone
before reaching the sensor.
Allows for longer focal lengths without increasing the phoneâ??s thickness.
Often paired with laser autofocus or phase-detection autofocus (PDAF) for faster focusing.

3. Multi-Lens Zoom Systems

Many flagship smartphones now feature multiple telephoto lenses to cover different zoom ranges:
â?? 2x or 3x telephoto (for portraits and mid-range zoom).
â?? 5x or 10x periscope telephoto (for extreme zoom).
â?? Ultra-wide lens (for wide-angle shots).

For example, the iPhone 15 Pro Max uses a 5x periscope telephoto alongside a 3x telephoto, while
the Samsung Galaxy S24 Ultra has 3x, 5x, and 10x zoom capabilities.

Advantages of Telephoto Lenses in Smartphones

1. Superior Image Quality at a Distance

Unlike digital zoom, which degrades image quality, optical zoom retains sharpness and detail.
Ideal for wildlife photography, sports events, and architectural details.

2. Better Portrait Photography

Telephoto lenses (typically 50mmâ??85mm equivalent) create a natural bokeh effect, blurring
the background while keeping the subject sharp.
Reduces facial distortion compared to wide-angle lenses.

3. Versatility in Composition
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Allows users to crop less in post-processing, preserving image resolution.
Useful for street photography, concerts, and travel where getting physically closer is difficult.

4. Improved Low-Light Performance (in Some Models)

Some telephoto lenses (like those in the Google Pixel 7 Pro) use larger sensors to capture
more light, improving low-light performance.
Night Mode algorithms can enhance telephoto shots in dim conditions.

Limitations of Smartphone Telephoto Lenses

1. Physical Size Constraints

Longer focal lengths require more space, making it challenging to fit high-zoom lenses in slim
smartphones.
Periscope designs help but can still limit maximum aperture (e.g., f/2.4â??f/4.9), reducing low-
light performance.

2. Shake and Motion Blur

Higher zoom levels amplify hand shake, making it harder to capture sharp images without a
tripod.
Optical Image Stabilization (OIS) helps but isnâ??t perfect at extreme zooms (e.g., 10x+).

3. Limited Low-Light Performance

Telephoto lenses often have smaller apertures (e.g., f/3.5â??f/4.9) compared to main cameras
(f/1.5â??f/1.8), reducing light intake.
Some phones switch to digital zoom in low light, degrading quality.

4. Cost and Complexity

High-end telephoto systems (especially periscope lenses) increase manufacturing costs,
making them exclusive to flagship models.
More lenses mean more potential points of failure (e.g., misalignment, dust ingress).

Telephoto Lens vs. Other Zoom Methods

Zoom Method How It Works Pros Cons
Optical Zoom
(Telephoto Lens)

Uses physical lens movement to
magnify the image.

Best image quality,
no loss of detail.

Limited by phone
size, expensive.
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Zoom Method How It Works Pros Cons

Digital Zoom
Crops and enlarges the image
digitally.

Works on any
camera, no extra
hardware.

Pixelation, loss of
sharpness.

Hybrid Zoom
Combines optical zoom with AI-
enhanced digital zoom.

Better than pure
digital zoom, extends
range.

Still loses quality at
high zoom levels.

Lossless Zoom (e.g.,
iPhoneâ??s 2x Mode)

Uses the main cameraâ??s high-
resolution sensor to crop without
quality loss.

No extra lens
needed, maintains
detail.

Limited to short
zoom ranges (e.g.,
2x).

Best Smartphones with Telephoto Lenses (2024)

Smartphone Telephoto Lens Specs
Max

Zoom
Key Features

Samsung Galaxy
S24 Ultra

3x (f/2.4), 5x (f/3.4), 10x
(f/4.9) periscope

100x
(hybrid)

100MP sensor, AI-enhanced zoom,
titanium frame.

iPhone 15 Pro Max 5x periscope (f/2.8)
25x
(hybrid)

12MP sensor, LiDAR for low-light
focus, ProRes video.

Google Pixel 8 Pro 5x periscope (f/2.8)
30x
(hybrid)

Super Res Zoom, Night Sight for
telephoto.

Huawei P60 Pro 3.5x periscope (f/2.1)
100x
(hybrid)

RYYB sensor, XMAGE processing.

Xiaomi 14 Ultra
3.2x (f/1.8), 5x (f/2.5)
periscope

120x
(hybrid)

1-inch main sensor, variable aperture.

Tips for Using Telephoto Lenses Effectively

1. Use a Tripod for Extreme Zoom â?? At 10x+ zoom, even slight hand movements cause blur. A
tripod or stable surface helps.

2. Shoot in Good Lighting â?? Telephoto lenses perform best in bright conditions. Avoid low-light
zoom shots when possible.

3. Enable OIS (Optical Image Stabilization) â?? Helps reduce shake, especially at higher zoom
levels.

4. Use Pro Mode for Manual Control â?? Adjust shutter speed, ISO, and focus for better results.
5. Avoid Digital Zoom Beyond Optical Limits â?? Once past the optical zoom range, switch to

hybrid zoom or move closer.
6. Experiment with Portrait Mode â?? Telephoto lenses create more natural-looking portraits than

wide-angle lenses.
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The Future of Telephoto Lenses in Smartphones

As smartphone photography continues to advance, we can expect:
â?? Higher Zoom Ranges â?? 20x or even 50x optical zoom in future flagships.
â?? Improved Low-Light Performance â?? Larger sensors and better computational photography.
â?? Foldable Telephoto Lenses â?? More compact designs for slimmer devices.
â?? AI-Enhanced Zoom â?? Better noise reduction and detail retention at high zoom levels.

Conclusion

Telephoto lenses have revolutionized smartphone photography by bringing DSLR-like zoom
capabilities to mobile devices. While they come with certain limitationsâ??such as size constraints and
reduced low-light performanceâ??their ability to capture distant subjects with optical precision makes
them indispensable for serious photographers. As technology progresses, we can expect even more
impressive zoom capabilities, further blurring the line between smartphones and professional cameras.

For now, flagship smartphones like the Samsung Galaxy S24 Ultra, iPhone 15 Pro Max, and Google
Pixel 8 Pro demonstrate just how far telephoto lenses have come, offering versatility, sharpness, and
creative freedom in a pocket-sized package. Whether youâ??re shooting portraits, wildlife, or distant
landscapes, a telephoto lens-equipped smartphone is a powerful tool for capturing the world in stunning
detail.
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