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Design and Verification of Clock Domain Crossing for SOC

LUO Li HE Hong-jun XU Wei-xia DOU Qiang
(School of Computer Science of NUDT, Changsha 410073, China)

Abstract With the increasing number of clock domains and CDC signals in today’s high-performance, low-power SOC,
the design and verification of CDC problem become more and more important. Traditional verification methods can not
find a comprehensive cross-clock domain design of functional errors in the RTL stage. In this paper, we dicussed 5 types
of CDC synchronizer circuit templates of our chip,and proposed hiberarchy verification method: structural analysis, as-
sertion-based verification, and formal verification, Taped sample chip tests show all CDC designs work right,and demon-
strate that design and verification method are effective and complete,
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//psl property TwoFF_stability =always ! sigin |=>> sigin [ * 2];
@ (posedge clkout)

//psl assert property TwoFF _stability;
4.2.2 GraysBHdrthE

Gray B GRS MEMANA 1 L EEEL. BRR
Tx1 fil Tx2 BN ELE 55 R Gray {H, Gray BRE
REMNOFEZEEREN, RANSRIXME:
//psl property gray-coding=always( Txl - Tx2);
//psl assert property gray-coding;
4.2.3 FHFFIFOHMEHAE

F# FIFO o R X R B K4 & Gray f5S
. FIFO # T R8EE .FIFO 5 T ARE#E. PSL Bis#Z&
T
//pst wptr_chk.
//psl assert always(rst &.(! empty)->>((prev(wptr)" wptr )==1)
@ (posedge wt_clk);
//psl rptr_chk;
//psl assert always(rst & (1 full)->>((prev(rptr)" wptr )==1) @

(posedge rd_clk);

//psl empty_full_chk:

//psl assert always( ~ (empty&full));

//psl rd_chk:

//psl assert always(~empty&. rd) @ (posedge rd_clk);
//psl wt_chk:

//psl assert always(~full& wt) @ (posedge wt_clk);
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property Handshake req= always(tx_req | —> {[+1;! tx_
req;[ * ];rx_req_ack}) @ (posedge tx_clk);

property DataStability= always( rst & E —>>(prev(rx_buf) ==
rx_buf)) ; @ (posedge rx_clk);

assert Handshake_req;

assert DataStability;
4.2.5 enable X9 B EHE

fERE LAl SR AU R BEEE A R S HBMRET
BBERRAT, KN SREMT .
default clock= (posedge rx_clk);
property DataStability= always( rst & E ->(prev{(rx_buf) ==rx_
buf));
assert DataStability;
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