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Introduction

In the rapidly evolving world of mobile technology, processors play a pivotal role in determining a
devicea??s speed, efficiency,-and overall performance. Googlea??s Tensor chip, introduced with the
Pixel 6 series in 2021, marked-the-companya??s first foray into custom silicon for smartphones. Unlike
previous Pixel devices that relied on Qualcomméa??s Snapdragon chips, Google designed the Tensor
chip in-house to optimize Al, machine learning, and computational photography.

Since its debut, the Tensor chip has undergone refinements, with the latest iteration being the Tensor
G3in the Pixel 8 series. However, how does it stack up against competitors like Applea??s A-series
chips, Qualcomma??s Snapdragon processors, and Samsunga??s Exynos lineup? This article
provides a detailed comparison of Google Tensora??s performance, efficiency, and unique capabilities
relative to its rivals.

1. Overview of Google Tensor Chip

1.1 What is the Google Tensor Chip?

The Google Tensor chip is a system-on-chip (SoC) developed by Google in collaboration with
Samsunga??s semiconductor division. It is built on Samsunga??s 5nm (Tensor G1 & G2) and 4nm
(Tensor G3) process nodes, integrating CPU, GPU, ISP (Image Signal Processor), and a dedicated
Tensor Processing Unit (TPU) for Al tasks.

1.2 Key Features of Tensor Chips

Al & Machine Learning Optimization: The TPU accelerates Al tasks, improving features like
Real Tone, Magic Eraser, and Call Screening.

Enhanced Computational Photography: The ISP is fine-tuned for Googlea??s camera
algorithms, enabling Night Sight, Super Res Zoom, and HDR+.

On-Device Processing: Many Al tasks run locally, improving privacy and reducing latency.
Custom CPU & GPU Cores: Tensor uses a hybrid CPU architecture (2x Cortex-X1/X3, 2x
Cortex-A78/A715, 4x Cortex-A55) and an ARM Mali-G78/G710 GPU.
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1.3 Tensor Generations

Chip  Process Node CPU Cores GPU Key Improvements
Tensor Mali-G78 ,
Gl 5nm 2x X1, 2x A76, 4x A5 MP20 First-gen, Al-focused
Tensor  5nm Mali-G710 Better efficiency, thermal
G2 (improved) 2X XL, 2X A8, 4X ASS MP7 management
Tensor anm 1x X3, 4x A715, 4x Mali-G715 Faster Al, improved power
G3 A510 MP10 efficiency

2. Performance Comparison with Competitors

To assess Tensora??s performance, we compare it against Applea??s A-series (A16, A17 Pro),
Qualcommé&??s Snapdragen (8 Gen 2, 8 Gen 3), and Samsunga??s Exynos (2200, 2400) in key
areas:

2.1 CPU Performance

e Single-Core Performance:

e Apple A16/A17 Pro leads with ~2,000+ points in Geekbench 6, thanks to its high-efficiency
custom cores.

e Snapdragon 8 Gen 3 (~1,900-2,000) and Exynos 2400 (~1,800-1,900) follow closely.

e Tensor G3 (~1,700-1,800) lags behind but is ~15-20% faster than Tensor G2.

e Multi-Core Performance:

e Snapdragon 8 Gen 3 (~6,500-7,000) and Apple A17 Pro (~7,500+) dominate.

e Tensor G3 (~5,000-5,500) is ~20% slower than Snapdragon 8 Gen 2 but ~10% faster than
Tensor G2.

e Exynos 2400 (~6,000-6,500) sits between Tensor and Snapdragon.

Verdict: Tensora??s CPU is competent but not class-leading, prioritizing Al and efficiency over raw
speed.

2.2 GPU Performance

e Applea??s Al7 Pro (6-core GPU) is the fastest mobile GPU, outperforming even some laptops.

e Snapdragon 8 Gen 3 (Adreno 750) is ~30% faster than Tensor G3 (Mali-G715 MP10).

e Tensor G3a??s GPU is ~15-20% faster than Tensor G2 but struggles in sustained gaming
due to thermal throttling.

e Exynos 2400 (Xclipse 940 GPU) is ~10-15% faster than Tensor G3 in benchmarks.
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Verdict: Tensora??s GPU is adequate for casual gaming but not ideal for high-end mobile gaming
compared to Snapdragon or Apple.

2.3 Al & Machine Learning Performance

e Tensora??s TPU is optimized for Googlea??s Al features, making it faster in tasks like voice
recognition, photo processing, and real-time translation.

e Snapdragon 8 Gen 3a4?7?s Hexagon DSP is more versatile, supporting a broader range of Al
applications.

o Appled??s Neural Engine (16-core in A17 Pro) is extremely efficient, excelling in on-device
Al tasks like Siri and computational photography.

Verdict: Tensor leads in Google-specific Al tasks but lacks the broad compatibility of Snapdragon
or Applea??s Neural Engine.

2.4 Power Efficiency & ,Thermal Management

e Appled??s A-series chips-are the most power-efficient, thanks to custom ARM cores and
advanced fabrication (3nm in A17 Pra).

e Snapdragon 8 Gen 3 improves efficiency over-previgus-generations but still runs hot under
heavy loads.

e Tensor G3 (4nm) is more efficient than G2 (5nm) but still lags behind Apple and
Snapdragon in sustained performance.

e Exynos 2400 has improved efficiency but struggles with heat in prolonged use.

Verdict: Tensor is better than Exynos but not as efficient as Apple or Snapdragon.

2.5 Real-World Performance (Camera, Battery, Multitasking)

e Camera: Tensora??s ISP and Al processing make Pixel cameras stand out in computational
photography, even if hardware specs (megapixels, sensors) are similar to competitors.

e Battery Life: Tensora??s moderate power draw allows for decent battery life, but not as long-
lasting as iPhones (A-series) or some Snapdragon devices.

e Multitasking: Tensor handles app switching and light gaming well, but heavy multitasking
can cause slowdowns compared to Snapdragon 8 Gen 3.

Verdict: Tensor excels in Googlea??s ecosystem but doesna??t match the all-around
performance of Apple or Snapdragon.

3. Strengths and Weaknesses of Google Tensor

3.1 Strengths

a? Al & Machine Learning: Best-in-class for Googlea??s Al features (Call Screening, Magic Eraser,
Real Tone).
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a? Computational Photography: Superior image processing compared to most Android
competitors.

a? On-Device Processing: Better privacy for Al tasks (no cloud dependency).

a? Software Optimization: Seamless integration with Android and Pixel features.

3.2 Weaknesses

a*? CPU & GPU Performance: Slower than Snapdragon and Apple in raw benchmarks.
as? Thermal Throttling: Struggles with sustained heavy loads (gaming, video editing).
as? Power Efficiency: Not as battery-friendly as Applea??s A-series.

a*? Limited Gaming Performance: Not ideal for high-end mobile gaming.

4. How Tensor Compares to Competitors in Key Use Cases

Use Case Tensor G3 Snapdragon 8 Gen 3 Apple A17 Pro Exynos 2400
Al & ML a+a+a+a+a- (Best for Asheatas (Versatile) asasa«a<a- (Best Bedetede
Tasks Google Al) overall)

, asasas (Casual asasacasas (Bestfor asasacaca- (Best A A A A
Gaming . : acasasas
gaming) Android) overall)
asacacasas (Best for  asasacas (Good, but not asasa«a<a- (Best iPhone , . . .
Photography _. . asacacas
Pixel) Pixel-level) camera)
. A A AR A A A A A asdae
Battery Life  &acasas (Good) acasas (Moderate) asasa«asa- (Best) (Average)
. . A A A A fm A A A A A o A A AARA ELELELED
Multitasking asasaa (Good) asacacaca- (Best) asasasacae (Best) (Good)

5. Future of Google Tensor

Google has committed to Tensor for future Pixel devices, with rumors suggesting:

a?? Tensor G4 (2024): Likely 3nm process, improved efficiency, and better GPU performance.

a?? More Al Features: Enhanced on-device Al, real-time translation, and AR capabilities.

a?? Better Gaming Support: Potential partnerships with game developers for Tensor optimization.

If Google continues refining Tensor, it could close the gap with Snapdragon and Apple in raw
performance while maintaining its Al and photography advantages.

6. Conclusion

Googlea??s Tensor chip is a unique offering in the mobile processor market, prioritizing Al, machine
learning, and computational photography over raw speed. While it doesna??t match the CPU/GPU
performance of Applea??s A-series or Qualcomma??s Snapdragon 8 Gen 3, it excels in
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Googlea??s ecosystem, delivering best-in-class Al features and camera processing.

For users deeply integrated into Googlea??s services, Tensor is an excellent choice. However, for
gamers, power users, or those seeking the absolute best performance, Snapdragon or
Applea??s A-series chips remain superior.

As Google continues developing Tensor, future iterations may bridge the performance gap while
maintaining its Al and software advantages, making it a stronger contender in the mobile chipset
race.
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