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Design of Asynchronous Nonvolatile Memory Module
with Self-diagnosis and Clock Function
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ABSTRACT

This paper discusses the design of 32Mbyte asynchronous nonvolatile memory modules, which includes self-
diagnosis and RTC (Real Time Clock) functions to enhance their data stability and reliability. Nonvolatile memory
modules can maintain data even in a power-off state, thereby improving the stability and reliability of a system or
device. However, due to the possibility of data error due to electrical or physical reasons, additional data loss
prevention methods are required. To minimize data error in asynchronous nonvolatile memory modules, this paper
proposes the use of voltage monitoring circuits, self-diagnosis, BBT (Bad Block Table), ECC (Error Correction Code),
CRC (Cyclic Redundancy Check)32, and data check sum, data recording method using RTC. Prototypes have been
produced to confirm correct operation and suggest the possibility of commercialization.
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Fig. 1. Structure of Cypress 2Mbyte NVSRAM.
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Fig. 2. Proposed structure of 32 Mbyte NVSRAM.
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Table 1. NAND memory map of proposed NVSRAM

Page Kind Total Byte
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(1032byte) | SRAM's 32CI\I/il(3:yte°ﬂ ok 4byte
of oF 1016byte
1 WA & Block 256byte
(512byte) WA SF Block 256byte
2~17 WA Zt#f|o] 2= CRC | 32,768byte
18~33 | FHA Z# oA CRC | 32,768byte
34 A7 S H o] H 20byte

Table 2. Backup RAM Information Code Table

No Data Kind
1 0x01 Power ON
2 0x02 Power OFF
3 0x03 CRC32 error
4 0x04 Check sum error
5 0x05 BBT error
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7 0x07 NAND ID error
8 0x08 NAND reset
9 0x09 BBT read
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Fig. 3. Backup RAM memory map of memory module.
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Fig. 4. Algorithm of the proposed memory module.
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Table 3. RTC calibration table
CALP | CALM | RTC f(Hz) | FCAL Delta F
1 480 32768 32769.000 1.000
1 481 32768 32768.969 0.969
1 482 32768 32768.938 0.938
1 483 32768 32768.906 0.906
1 484 32768 32768.875 0.875
1 495 32768 32768.531 0.531
1 496 32768 32768.500 0.500
1 497 32768 32768.469 0.469
1 498 32768 32768.438 0.438
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