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Abstract: This study uses the UVM verification methodology to verify the serial advanced.technology attachment
(SATA) pathway in the self-developed high-performance secure memory system on chip (SoC) chip éystem. In this study,
the architecture of a high-performance secure memory SoC chip and the workinégprinciple of the SATA pathway system
are explained. Taking the SATA direct memory access (DMA) data transmission mode as an example, this study
introduces the establishment of SATA protocol link communication a'nd the process of data transmission. In addition, this
study builds the UVM system verification platform, analyzes the SATA protocol, designs and plans the test cases at the
system level, and writes the C firmware test program loaded into the system to run. In this way, programmed input/output
(P1IO), DMA, native command (iueuing (NCQ), and other data transmission pathways under SATA commands concerned
at the system applicéttioh level are verified. Together with the specific waveform analysis, the results show that the SATA
pathway-related integration design is reasonable and meets the application requirements of the chip for the SATA data
pathway, which verifies the SATA pathway for the high-performance secure memory SoC chip system.

Key words: universal verification methodology (UVM); system on chip (SoC); SATA data transfer protocol; serial advanced
technology attachment (SATA) pathway; C firmware
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typedef struct prd_entry
{
u32 dba; /*Data base Address*/
u32 dba_up; /*Data base Address Upper 32-bits*/
u32 rev;
u32 dbce i;
}tx_prd_entry;

R A i 2 S AR E X

typedef struct cmd_hdr_entry d

{
u32 prdtl attr; /*Physicial region length*/
u32 dmatc; /*DMA Transfer Count*/
u32 dmabo; /*DMA Buffer offfset*/
u32 prdtba; /*prd table base address*/
u32 prdtbau; /*prd table base address upper 32 bits*/
u32 rev[3];
ttx_cmd_hdr_entry d;

FIS A7 45t 1A 5E 3L

typedef fis_share area

{

u32 h2d_fis[5];
u32 d2h_fis[5];
u32 pio_fis[5];
u32 sdb_fis[7];
ttx_fis_share area;
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