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TPUBE H

TPUvI TPUv2 TPUv3
Date introduced 2016 2017 2018
Process node 28 nm 16 nm 16 nm
Die size (mm?) 330mm 625mm 700mm
On-chip memory (MB) 28MB 64MB 64MB
Clock speed (MHz) 700MHz 700MHz 940MHz
Memory 8 GB DDR3 |6 GB HBM 32 GiB HBM
Memory bandwidth 300 GB/s 700 GB/s 900 GB/s
TDP (W) 75 280 450
TOPS (Tera/Second) 92 180 360
TOPS/W 0.31 0.16 0.56

ZOMI
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TPU v2 - 4 chips, 2 cores per chip

TPU v3 - 4 chips, 2 cores per chip
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13K Supercomputer

TPUv: single-chip system -- built as coprocessor to a CPU
Works well for inference

TPUv2, v3: ML Supercomputer — name as POD
Multi-chip scaling critical for practical training times

Single TPU v2 chip would take 60 - 400 days for production workloads
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Supercomputer with dedicated interconnect

TPUvV2 boards = 4 chips TPUv2 supercomputer (256 chips)
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Supercomputer with dedicated interconnect
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TPUv3 boards = 4 chips TPUv3 supercomputer (1024 chips)
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Supercomputer with dedicated interconnect

TPUv2 supercomputer (256 chips) TPUv3 supercomputer (1024 chips)
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| 1.5 petaflops 2-D torus |00 petaflops Liquid cooled
4 TB HBM 256 chips 32 TB HBM 1024 chips
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TPU v2/v3 Supercomputer
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TPU Training Pod Architecture

TPU Board
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TPUs interconnected in 2D Torus

Dedicated network for synchronous parallel training
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TPU Training Pod Architecture
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TPUs interconnected in 2D Torus

Dedicated network for synchronous parallel training
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TPU v2 POD it
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TPUv2 POD #4E
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TPU v2 POD it&
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Key Takeaways

* TPUv2/v3 supercomputers with 256-1024 ch
ips run production applications at scale, pow

ering many Google products

* TPUs are widely used to accelerate producti

on and research

C
¢
&
<

* Proven results from Model/HW/SW codesig

n, with more opportunities still available
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