Design -of an Asynchronous FIFO for SoC Designs Using a Valid Bit Scheme

Yong-hwan Lee*

o of
I X

SoC AANAE BE 52 IP o] shtel o] AAHH oSS A% A2 te FAEZ Bk 7}
28402 BAY & Utk oYW PEL sty QAAE HIF7] 2 A Aolel vy q¥L T
9= ¥%7) FFO7H B5Holth 2euh of2) B 49 #l%7) FIFO7H 2% A8 gon oo o
vl o] Azt o)o] B =RoAE #1 e W49 vy FIFOF AAGOSH W% F2A
W3he mewstabilityS YHT W57 AASE ) 0FE FATOZA HE7] FAES Aol AHAA
HE 2%% 5 Qi HFO 722 AQ@th £ o FIFO 729 HDL 71$% waoz gase ge

| FIFO 879 vl3 37bat}. '

o O T rfu ¥ o

ABSTRACT

SoC design integrates many IPs that operate at different frequencies and the use of the different clock for each IP makes the
design the most effective one. An asynchronous FIFO is required as a kind of a buffer to comnect IPs that are asynchronous.
However, in many cases, asynchronous FIFO is designed improperly and the cost of the wrong design is high. In this paper, an
asynchronous FIFO is designed to transfer data across asynchronous clock domains by using a valid bit scheme that eliminates the
problem of the metastability and synchronization altogether. This FIFO architecture is described in HDL and synthesized to the
gate level to compare with other FIFO scheme. The subject matter of this paper is under patent pending.
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