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Abstract The verification portion of SoC design consumes about 70% of total design effort. To
reduce the verification effort and time, it is necessary and desirable to raise the level of SoC design
verifications level from the signal or cycle level to the transaction. This paper describes a generation
method of transaction monitor modules that monitor interface signals, logging the transaction
executions, and report transaction errors. The input of the generation method is a transaction—oriented
interface protocol description.
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IPLAIA AARE @dl(reset) ™ FHol W] jsp
“(parameter) & ©o]83td E&I}H IPLE @Y 29
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Y& 28 12 IPLE SDRAM Aoi7|7} T2 A9}
JZEHE £ Qe }EE Jied Aot Holg &
Bl AoE J19E ‘type'o] 23, olo] AR 3
F82 ol§ ‘basic’o] £THD). ol8 E¥L PIG[13]l
A9 2e HEE AP dole 43 ‘mode (@)
HEE Zolgl g7 AAAND F& Z2VE A=
‘initiate’ ERAA0] AF A49) Holet FH oo}

type basic bit{31:0]; /» © »/
type Bsize bit[2:0);
type twobit bit[1:0);
type SADD bitf19:0];
type mode { /%@ */
Bsize N; /* Burst length */
Bsize CAS; /* latency */
}
protocol SDRAMetr {
master bit data_addr_n;
master bit we_rmn;
master bit rst;
maslave basic AD; /x ® */
parameter clock clkp double; /% Q
parameter reset rst asynchronous positive;
register Bsize n(7), cas(3); /x @ */

type block {
SADD Addr; /* Address */
basic Datal0'nl; /* DATA +/
}
term int 00 {0, 1, 0, ["--10-———----—- 1>) H®¥

term int_1(Bsize a, twobit b) {1, 1, 0, ["--00-----—----
Il&a&l ll&b&ll ll} > }
term Write_0(SADD a) { , 1, 0, ["~-00~—~--~ "Ea& "> }
term Write_l(basic b)X{ 1, 1, 0, b>}
term Read O(SADD cX ¢, O, 0, ["—00—-—- "&e&--"1> }
term Read_1(}{ 1, 0, 0, -}
term Read _2(basic d){ 1, 0, 0, d<}
term ready() { 1,0, 0, -}
transaction initiate(mode mdset) /x @ */

i n <= mdset.N, cas <= mdset.CAS; /* ® */
{ ready()*, int_00), int_1(mdset.n, mdset.cas) }
transaction Read(block Imp) /* @ */
{ ready()*, Read_0(bmp.Addr),Read_1()"(9+cas),
Read 2(Imp.Datal0]).. Read_2(Imp.Dataln-11) } /* @ =/
transaction Write(block Imp) /x @ */
{ ready()*, Write_O(Imp.Addr), Write_1(Imp.Datal0])...

Write_1(Imp.Dataln-11) }

SDRAMctr = initiate | Read | Write; /* @ */
}
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use S F D/ TEXTIO.all;

ermty SDRAMctr_monitor is /% protocol name */
generic { Filename : string = "/userl/yun/SDRAM/vhdl/
func_sim/SDRAMctr_monitor.log”);
port { clkp ©in stdlogic: /* @ #/
AD : in std_logic_vector( 31 downto 0 );

data_addr_n
end SDRAMctr_mouitor;
architecture monitor of SDRAMctr_monitor is
type StateType is (S0, 2, S3, S5, 86, 87, S9, S10%
/* (3 state name */

Cin std_logic )

FILE outputfile: TEXT open APPEND_MODE is Filename;

begin

monit: process(clkp, rst) /* asynchronous reset */
variable count_clk : integer = 0
variable reg_cas ' integer := 3; /* initialization for

internal register cas */

variable reg n ! integer := 7, /* for intemal register n %/
variable cnt_11 : integer range 0 to 1000 := 0%

/= for special operator */

begin
if (rst='1 )then /* positive asynchronous reset */

CurrentState <= S0;
ent 11 := 0;

elsif clkp"evént. then /* @ double edge clocking */
count_clk = count_clk + 1,

case CurrentState is
when S0 =>

if { weem = 0’ and data_addr_n = '}’ ) then
CurrentState <= 80;
cnt_1} = 0; /* @ entry %/

elsif ( AD(29 downto ZS). =‘"OO"
data_addr_n = ‘0° ) then
CurrentState <= S5;

and we_rn = 0" and

ent_11 = O; /% entry */
else
CurrentState <= S0;
end if
when §2 =>

¥ ( AD(29 downto 28) = "00” and we_yn = 1" and
data_addr.n = ‘1’ )} then
CurrentState <= 53;
reg_n ‘= BIN2INT(e_reg n);
/* internal registers */
reg_cas = BIN2INT(e_reg_cas);
/% assign internal register #/

else
CurrentState <= S0;

end if;

when 86 =>
if (we_m = '0’ and data_addrn = '}’ and
ent_11 < reg_cas + 9 ) then
cnt_11 = cnt 11 + 3 /* ® increment %/
CurrentState <= S6;
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elsif (and we_m = '0’ and data_addr_n = ‘1" and
cnt 15 < reg_n and ent_11 = reg_cas + 9 ) then
cnt_15 = ent_15 + 1; /+ @ exit
CurrentState <= S7,

end if;

when others =>
CurrentState <= S0;
end case;
end if;
end process;
end monitor;

¥ 5 VHDLE 7]€¥ SDRAM Ao}7]e]
EINE ZUE REY 4R

4. &F Zn

A zZzade 7L o 4000819 C =R
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