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( The Design of Efficient Functional Verification Environment for the
future I/O Interface Controller )
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Abstract

This paper proposes an efficient verification environment of PCI Express controller that is the future I/O interface. This
verification environment consists of a test vector generator, a test bench, and two abstract memories. We also define the

assembler set to generate the

verification scenarios. In this paper, we propose the random test environment which

consists of a random vector generator, a simulator part, and a compare engine. This verification methodology is useful to
find the special errors which are not detected by the basic-behavioral test and hardware-design test.
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HB_Cwrite CAddr0,
HB_CWrite CAddrt,
HB_Cwrite CAddrz,
HB_Cwrite CAddr3,

Data0:
Datat:
Data2;
Data3:

Sync;
HB_MWrkte DstAdar, SrcAddr, DataCnt:

LM_Mwrite DstAddr, SrcAddr, DataCnt:
End;
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HB_CWrite CAddr0,
HB_CWrite CAddrt,
HB_CwWrite CAddr2,
HB_CWrlite CAddr3,

Data0:
Datatl:
Data2;
Data3;

Sync:
HB_MWrite DstAddr, SrcAddr, DataCnt:

End;
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End;
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HB MWrite 0x100. 0x500. 4.
HB_MRead 0x100, 0x700, 4;

Ox01 . LM_MWrite
LM MRead
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0x400, 0x800, 8;
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Fig. 5. Executing process of commands, (a) in
case the Host bridge requests Memory
Write command, (b) in case the Host
bridge sends Memory Read request.
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4 HB_CmdNum 100;
HB_ DataCntMax 4096;
Parameters HB_Data_CntMin 1;
tor dat HB_MWriteProb 50;
transfer LM_CmdNum 80;
LM_DataCntMax 1024;
LM_DataCntMin 1
v LM_MWriteProb 60;
A LM_WaitMax 4;
LM_WaitMin 1;
LS_WaitMax 4;
LS_WaitMin 1;
Parameters LM_CmdWaitMax 4;
for protocol LM_CmdWaitMin 2;
on eI Express|  HB_CmdWaitMax 5;
focal interface HB_CmdWaitMin 7
HB_Nack_Prob 5;
HB_CompErm_Prob 10;
HB_SNErr_Prob 5;
HB_CRCEm_Prob 5;

L 4

Random Generator

ag 7.
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Fig. 7. Example of random vector parameter.
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HB_BusNum
HB_DevNum value;
HB_FuncNum
HB_TC
HB_TD
HB_EP
HB_RO
HB_NS
HB_LastBE
HB_FirstBE
LM_RO
LM_NS

I

MSaveDefault;
LSaveDefault;

Synec;

HB_Cwrite
HB_CWrite
HB_CWrite
HB_CWrite

Sync;
HB_Tag 0;
HB_LastBE
HB_FirstBE
HB_Mwrite

HB_Tag 1;

value;

valus;
value;
value,;
value;
valus;
value;
value;
value;
value;
value;

Config_addro,
Config_addr1,
Config_adadr2,
Config_addr3,

value;
value;
DestAddr, SrcAddr, DataCnt;

Data;
Data;
Data;

Data;

HB_LastBE
HB_FirstBE
HB_MRyite

LM_LastBE
LM_FirstBE

value;
value;

DestAddr, SrcAddr, DataCnt;

value;
value;

LM_MWrite

LM_LastBE
LM_FirstBE
LM_MRrite

value;
value;
DestAddr, SrcAddr, DataCnt;

DestAddr, SrcAddr, DataCnt;
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