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Extended DataFig.2|C-SPIState Machine. Resetting to Idle state and progressing through sequential states uponreceipt of R/W request.
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Extended DataFig. 3| ML Accelerator Microarchitecture. The ML accelerator is tightly coupled to Serv’s datapath to behave as a custom functional unit of Serv.
Servsends the custominstructionsto runonthe accelerator, whichreturns the result back to Serv.
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Extended DataFig. 4 |Register file inside the microprocessor. The dual-port (one read and one write) latch-based register file is built by the abutment method.
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Extended DataFig.5|FPGAset-up. Theblock diagram of the FPGA-based test infrastructure is shown. FPGA controls all the test protocol to test Flex-RVs.
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Extended DataFig. 6| OEP assembly. The cross-section of the OEP assembly process of assembling Flex-RV as a FlexIC onto a FlexPCB is shown.



Extended Data Table 1| C-SPI commands

Write Mode Data Portion in Memory Word
0001 Byte0

0010 Bytel

0100 Byte2

1000 Byte3

1111 All four bytes

Write modes and corresponding data portion written into the 32-bit memory word are shown.
Either a byte or a word can be written.



Article

Extended Data Table 2 | Test benchmarks used to test Flex-RV

pre-processed ECG data signal using tiny neural network weights to
detect normal rhythm (uses ML accelerator)

Test Benchmark Name Description Execution Time in seconds at 60kHz
(FlexPCB Max Frequency)
hello_world Reads from memory the characters “Hello World” 6.7
sum Sums the numbers from 1 to 99 11
fibonacci Computes 7™ Fibonacci number 2
find_max Finds the maximum number in an array size of 16 numbers 3.3
find_min Finds the minimum number in an array size of 16 numbers 2
find_mean Finds the average of an array size of 16 numbers 2.7
intdiv Divides two integer numbers 3.7
intmul Multiplies two integer numbers 4.7
simd_matmul Computes the dot product of two vectors (uses ML accelerator) 27
nn_inference_large_cfu_abnormal | Performs 1D convolution followed by a fully connected network on 2.3
pre-processed ECG data signal using tiny neural network weights to
detect abnormal rhythm (uses ML accelerator)
nn_inference_large_cfu_normal Performs 1D convolution followed by a fully connected network on 2.3

At the end of the run, each test benchmark sends the results through the GPIO pin.






