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R2R in-line printing process for printing 4-bit processor via repeating Roll images of R2R printed 4-bit processor including
rewinding and printing cycle 6 time to print active (3) to n-doping (8) component, with optical image of TFT, SEM for SWCNT
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4-bit code generator device
with ~ 50 TFTs, p-type TFTs
Demonstration of this device
(-2019)

Flex. Print. Electron, 6, 044005, 2021.

Adv. Electron. Mater, 200770, 2020.
npj. Flexible. Electronics, 8, 78, 2024
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1-bit & 4-bit ALU device . . . .
with ~150 TETs 4-bit processor module 4-bit one-chip processor with ~
Simple device function with ~ 1,200 TFTs 1,200 TFTs (L, M. S)
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Demonstration of this device

(2020-2022) .
Integrating 1,200 TFTs

Various type of logic gate unit (ALU, PC, Register)
Major milestone on the path to demonstrating complex digital circuits
Simple processor towards full printed loT, PoCT, Biosensor
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2R gravure printed flexible 1-bit processor
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Processor can be though of as the “brain”

1. Program counter (PC) : counts from 0000 to 1111. monitors the address of
the active instruction

2. SRAM program memory : stores the program

3. Accumulator (ACC) A : stores the intermediate results computed by the
processor

4, Accumulator (ACC) B : supply the number to be added or subtracted from
accumulator A

5. Arithmetic unit (ALU) : performs the operation S=A+B (addition) or
S=A+(not_B+1) (subtraction)

6 Input Register : outside world into the processor, keyboard

7. Output Register : transfer the contents to outside world, display

8. Phase Generator : counts phase “pulses” 1 clock pulse

9 Instruction Register (IR) : stores the currently addressed contents of the
program memory

10.  Micro-Controller : programmable logic memory
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Confirmed by ANN based PDK model
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Unpublished this result

One-chip type of 4-bit processor
Size reduction through high OPRA, improve device yield
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* Through years of research on R2R gravure printing, this study has progressed from the

initial development of 4-bit code generation to the recent demonstration of a 4-bit one-
chip processor as noble technology.

* By proposing three key rules (prediction model, ink formulating, ANN) in R2R gravure
printing, we successfully demonstrated a world first fully printed 4-bit processor.

* For commercialization, we demonstrated the printed ROM based on TFTs using an R2R

process.
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Thank you.
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