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• Modern neural networks are implemented digitally, requiring real-world 

signals to be converted before processing, introducing latency, power 

consumption, and hardware overhead.

• Analog neural networks offer a path forward by processing signals directly in 

the physical domain, eliminating the need for conversion entirely.

• This project presents a fully connected, feedforward analog neural network 

ASIC in TSMC 180nm

• Computations are performed in the current domain with programmable 

weights that can be configured through off-chip training
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Specifications Value

Signal Bandwidth >1 MHz

Network Size [16, 16, 8, 4] 

Weight Resolution 5-bit signed

Circuit Area < 2 mm2

Current Multiplier

*Note: Network shown at reduced scale for readability

• Neuron takes the summed current of several synapses 

and rectifies it to output only a positive current (ReLu) [1].

• Current Multiplier takes two bidirectional currents and 

their sum to perform a multiplication with the following 

relationship [2].

𝐼𝑜𝑢𝑡 =
𝐼𝑖𝑛 ∙ 𝐼𝑤𝑒𝑖𝑔ℎ𝑡

8𝐼𝐵

• Weights are implemented via a Current DAC capable of 

both sinking and sourcing current, with a programmable 

range of −15 µA to +15 µA.

• Weight bits are serially loaded onto the chip through a 

scan chain, with a row decoder selecting which row of 

synapses to update
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Input Range (IB = 15 µA) -40 µA to 40 µA

Output Swing (IB = 15 µA) -5 µA to 5 µA

Bandwidth 3 MHz

Static Power Consumption 
(VDD = 1.8V)

135 µW


	Default Section
	Slide 1


