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Concept Al Accelerator

Functional TPU (Tensor Processing Unit) is a processor (in Verilog) that runs small neural networks
using hardware acceleration to speed up computation. Our Functional TPU illustrates a possible
architecture that students and researchers can freely explore and reuse to create their own TPUs.

The Heart of a TPU: o ™
The Systolic Array
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LeNet—-3 Prediction

m device: run.sh -m LeNet_5 -r Recent -a -p ===
mbly successful! Binary written to /home/littekge/Git/USS_Tensc
No Arduino detected automatically.

most recent call last):
File "/home/littekge/Git/USS_Tensor_Processing_Unit/System/./Com

Network input (28x28) send_2 arduino(FILE_PATH)
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File "/home/littekge/Git/USS_Tensor_Processing_Unit/System/./Com
ser.reset_input_buffer()
P Y}
File "/home/littekge/Git/USS_Tensor_Processing_Unit/USS_TPU.veny
raise PortNotOpenError()
serial.serialutil.PortNotOpenError: Attempting to use a port that is ng

=== SEND: streaming INPUT to 0x1 ===

Saved LeNet5_Demo_preview.png; wrote LeNet5_Demo_input.bin (7¢
No Arduino detected automatically.

Attempting serial write...

[error] Attempting to use a port that is not open
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ared. Draw a digit, then press SEND.

The Dark Factory Approach Viodule Descriptions

Listed below are descriptions of each module following the general path of data.

The Dark Factory developoment approach
(using Al to write code) made a functional
TPU possible. The TPU's layout and functions Tensor_ Processing_Uni
were planned and documented in multiple S i A e S S s S
spec documents, then converted to Verilog

1 . dules. This module also defi cti ing between i i bmodules and S | assthrough for relevant signals (clk, ri
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1 ¢ Synchronous Control Signals:
implemented on an FPGA.
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https://github.com/littekge/USS Tensor Processing Unit



