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Design and implementation of Lite register model

PAN Guoteng , OU Guodong, CHAO Zhanghu, LI Mengjun
(College of Computer Science and Technology, National University of Defense Technology, Changsha Hunan 410073, China)

Abstract: Aiming at the problem that the scale of integrated circuits and the number of on-chip registers are increasing,
which makes the verification more difficult, a lightweight register model was proposed. Firstly, a concise underlying
structure was designed, and parameterized settings were combined to reduce the memory consumption of the register model at
runtime. Then the register verification requirements at different levels such as module level and system level were analyzed,
and SystemVerilog language was used to implement various functions required for verification. Finally, the built-in test cases
and register model automatic generation tools were developed to reduce the setup time of the verification environment in
which the register model was located. The experimental results show that the proposed register model is 21.65% of the
Universal Verification Methodology (UVM) register model in term of memory consumption at runtime; in term of function,
the proposed register model can be applied to traditional UVM verification environments and non-UVM verification
environments, and the functions such as read-write property, reset value and backdoor access path of 25 types of registers are

checked. This lightweight register model has good universality and flexibility in engineering practice, meets the needs of

register verification, and can effectively improve the efficiency of register verification.
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Fig. 1 Overall structure of Lite register model
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package lite_regmodel ;
'include "lite_reg_macros.svh"
'include "dpi/uvm_hdlLsvh"
'include "dpi/uvm_svemd_dpi.svh"
'include "dpi/uvm_regex.svh"
'include "lite_adaptor.sv"
'include "lite_field.sv"
'include "lite_reg.sv"
'include "lite_regmodel.sv"
'include "lite_reset_check_tc.sv"
'include "lite_hdl_path_check_tc.sv"
'include "lite_access_check_tc.sv"

endpackage
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Fig. 2 Hierarchical structure of
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Fig. 3 Composition of Lite_reg
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Fig. 4 Composition of Lite_adaptor
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Fig. 5 Composition of Lite_field
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AT EAE Excel {5 BB, A BRI 7E 2 FH] .

project test

module test

version 1.0

max_access_delay |20

protocal apb

hdl_path top_tb.dut.rg_ctl

regname offset |fields bits reset access

lock 31 0x1 RW

ctl 0x00 mode_sel 30:0 Oxa RW
0x04 err_type 31:16 |0x0 RO

status max_err_num|15:0  |Oxffff RW

clr 0x08 |clr 31.0 |0x33333333|WO

Ko AP fF iR ORI LS
Fig. 6 Register description document specification
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AT A7 AR 2R JNUIIAS 2 test_regmodel. sv SCAF,
test_regmodel. sv R PR AR TR

class clr extends lite_reg;
rand lite_field clr;
function void build() ;
clr=new("clr");
clr.configure(32,0,"WO0",0, 'h33333333,1,0,0);
add_field(clr) ;
endfunction
endclass
AU TR AT
class test_regmodel extends lite_regmodel ;
function new (string name= "lest_regmodel", virtual interface
apb_if avif) ;
adaptoanew( "adaptor",20) ;
this.avif=avif;
endfunction

rand clr clr;

function void build();
adaptor.avif=avif; ctl=new("ctl");
ctl.build();
ctl.configure("top_th.dut.rg_ctl",'h00) ;
ctl.adaptor.push_back (adaptor) ; add_reg(ctl) ;

endfunction

endclass
3.2 IheeEl
Lite 7 A7 A5 B B0 1 S R 2 R B0 0, SCRe T T T U5 [ Al
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Fig. 7 Waveform of simulation
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Fig. 8 Output result of simulation terminal

/lcreate regmodel

regmodel=new ("regmodel" , apb_if) ;
regmodel.build() ;

/lcreate reset value check testcase
reset_check=new("reset_check");
reset_check.rgm=regmodel ;
reset_check.start_test() ;

/lcreate hdl path check testcase
hdl_check=new("hdl_check");
hdl_check.rgm=regmodel ;
hdl_check.start_test();

/lereate access check testcase
access_check=new("access_check") ;
access_check.rgm=regmodel ;
access_check.start_test() ;

R IAIE Lite 75 A7 i A5 7000 5 1% (19 46 I By B J2 45 B8 L 7E
A Rl T A force #RAFIE A B DR . (i FLId R P %A
RUMERfAS A TR ARSI T EN RS 1R I A

1 D A7)

/ladd testcase
regmodel.ctl.read(FRONTDOOR, value) ;
regmodel.status.read(FRONTDOOR, value ) ;
regmodel.clr.read(FRONTDOOR , value) ;
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regmodel.ctl.write(FRONTDOOR , 'h7ffffff5 ) ;

regmodel.status.write(FRONTDOOR, 'hffff0000) ;

regmodel.clr.wrile( FRONTDOOR, "hceeccceee) ;
regm()del.clr.wread('h(:ccccc(:c ;

/linject error force dut.rg_ctl.lock=1'b1;
regmodel.ctl.read(BACKDOOR,, value) ;
regmodel.status.read(BACKDOOR , value)
regmodel.clr.read(BACKDOOR, value) ;

release dut.rg_ctl.lock;

@(posedge clk) ;

regmodel.ctl.write(BACKDOOR , "h7ffffff5 ) ;

rcgmodcl.status.write(BACKDOOR ,'hffff0000) ;

regmodel.clr.write(FRONTDOOR ,'h33333333) ;

rcgmodd‘status.fwrile( 'h55555555) 5

regmodel.ctl.read(FRONTDOOR , value) ;

regmodel.status.read (FRONTDOOR, value) ;

regmodel.clr.read(FRONTDOOR , value) ;
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Fig. 9 Analysis report of model memory consumption
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