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Abstract

As diverse memory cards based on NAND flash memory are getting popularity with consumer
electronics such as digital camera, camcorder and MP3 player, the compatibility problems between a
newly developed memory card and existent host systems have become a main obstacle to
time-to-market delivery of product. The common practice for memory card compatibility test is to use
a real host system as a test bed. As an improved solution, an FPGA-based prototyping board can be
used for emulating host systems. However, the above approaches require a long set-up time and have
limitations in representing various host and device systems. In this paper, we propose a co-validation
environment for compatibility test between memory card and host system using formal modeling
based on Esterel language and co-simulation methodology. Finally, we demonstrate the usefulness of
the proposed environment with a case study of real memory card development.
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1 loop

2 pause;

3 trap Reset after Violation in

4 every Violation Found do

5 pause;

6 exit Reset_after_Violation

7 ﬁnd gvery

8

9  un CMDOO || run Scheduler |l

10 run Dataline_Moniter ||

11 run CMD_Sender || run Response_Receiver ||
12 hun Data_Receiver || run Data_Sender

13

14 loop

15 abort

16 run CMDO1 || run CMDO2 || run CMDO3 ||
17 run CMDO7 1 run CMDO9 || run CMD10 ||
18 run CMD12 || run CMD13 || run CNMD17 ||
19 run CMD18 1| run CMD23 | run CMD24_25
20 when Soft_Reset

21 end

22 end trap; % Resel_after_Violation

23

24 % Send CMDO for reset

25 trap CMDO_INIT in

2% loop

27 run CMD_Sender

28 I

29 [

0 pause;

31 emit Put_cmd(0);

X emit Put_arg(O);

3 pause;

34 await 48 ticks

35 exit CMDO_INIT

36 ]

37 end loop Yaoop

38 end trap %CMDO_INIT

PV end % Loop-end
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Fig. 6. main module
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1 var omd © integer in

2 loop

3trap T in% wait for CMDO

4 every End cmd do

5 cnd = ?End omd;

6if cnd = 0 then exit T end if
/7 end

8 end trap:

9 if not{?State_changed= INA) then % Legal CMD
10 pause;

11 emit State_changed(IDLE);
12 emit Soft_Reset

13 end If;

14 await NCC tick

15 end loop

16 end var
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Fig. 7. CMDO module
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