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Abstract
IIt takes a lot of time and needs the workloads to verify the RTL code used in complex system like a
nuclear control system which is required high level reliability using simple testbench. UVM has a layered
testbench architecture and it is easy to modify the testbench to improve the code coverage. A test vector can
be easily constructed in the UVM, since a constrained random test vector can be used even though the
construction of testbench using UVM. We showed that the UVM testbench is easier than the verilog

testbench for the analysis and improvement of code coverage.
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initial begin
repeat(1000)begin
#200ns;
SBUS.sin=1
i=0
parity =0;
SBUS.sin =
#192ns;
cre_int[15:0] =
cmd_random =

1"b0;

16'hffff;
$random()
if(cmd_random ==
for_random=0;
end else begin
for_random=1;

end

funcfifo[15:0] = {1'b0, CFG sel_sbus , 1'b0,
CFG.pos_slot, 1'b0, cmd random,for_; randoml b0,4'h0 };
midfifo[15:0] = MID;
cmd=funcfifo[7:0];

repeat(16) begm

SBUS.sin = funcfifolil;

panty = SBUS.sin;

xors = crc_int[15]"SBUS .sin;

xorf = xors“crc_int[14];

xort = xors"crc_int[1];

XOrz = Xors;

crc_int[15:0] = {crc_int[14:12], xorf,

cre_int[10:2], xort, crc_int[0], xorz };

1++;

#192ns;

end

1)begin

Fig. 8. A part of source code in verilog testbench
a7l 8. verilog 718t 2AF =S AdLEE

Coverage Report Summary Data by DU

Design Unit: wark, fdo!_shus_ctr|(behayioral }

Enabled Coverage hotive Hits  MWisses % Covered
Stuts 230 201 29 87.3
Branches 204 170 34 83.3
FEC Condition Terns 41 17 27 38.6
FEC Expression Terms 14 7. 7 50.0
States 14 14 0 100.0
Transitions ] 25 10 7.4
Toggle Bins 1498 = 57 56,1

Fig. 9. The code coverage of FDO
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class sbus_driver extends uvm_driver #(sbus_seq_item,
sbus_seq_item);

‘uvm_component_utils(sbus_driver)

virtual sbus_if sbus

sbus_agent_config m_cfg

endclass: sbus_driver
task sbus_driver:run_phase(uvm_phase phase);
sbus_seq_item req
forever
begin
seq_item_port.get_next_item(req);
cre_int[15:0] = 16'hffff;
funcfifo[15:0] = {1'b0, req.sel_sbus , 1'b0,
req.pos_slot, req.cmdid};
midfifo[15:0] = req.midreg
req.data=funcfifo
req.addr=16"h0000;
repeat(16) begin
shus.sin = funcfifolil;
end

seq,item,port.item,dbne( )

end

endtask: run_phase

Fig. 10. The driver of UVM
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Coverage Report Summary Data by DU

Design Unit: work, fdaDl_sbus_ctrl(behaviaral)
Enabled Coverage hetive Hits Wisses % Covered
Stuts 230 201 29 B7.3
Branches 204 170 34 B3.3
FEC Condition Terms 41 17 27 38.6
FEC Expression Terns 14 7 7 50.0
States 14 14 0 100.0
Transitions ] 25 10 7.4
Togale Bins 1493 841 657 56.1
Fig. 11. FDO code coverage in UVM testbench
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Coverage Report Summary Data by DU

Degign Unit: work.ide0l sbus ctrl{behavioral)

Enabled Coverage Active Hits Mizses % Covered
Stmta 230 222 g 96.5
Branches 204 1385 13 90.8
FEC Condition Terms 44 17 27 38.6
FEC Expression Terma 14 14 a 100.0
Statea 14 14 a 1060.0
Transiticns 35 25 10 71.4
Toggle Bina 14398 1303 135 86.9
Fig. 12. Improved code coverage in verilog testbench
a2 12. verilog HIAEH XM JHME B EFHHZ|X|
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HEEsso F7be 505 WelZ 719 glslern
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function new(string name = "sbus_v_seq");
super.new(name);
endfunction
task body;

// Sequences to be used
ireg_seq A_seq = ireg_seq:type_id:create("A_seq");
cfg_seq B_seq = cfg_seq:type_id::create("B_seq");
sbus_seq C_seq = sbus_seq:type_id:create("C_seq");
basic_seq E_seq basic_seq:type_id::icreate("E_seq");
super.body;
#10000ns;
repeat(1000)begin
fork

B_seq.randomize();
C_seq.sel_sbus=B_seq.sel_sbus;
C_seq.pos_slot=B_seq.pos_slot;
A_seg.randomize();
B_seq.start(cfg_SQR);
C_seq.randomize();
C_seq.start(sbus_SQR);
A_seq.start(ireg_SQR);

C_seq.sel_sbus=randombit[1:0];
C_seq.pos_slot=4'hf;
C_seq. randomlze(cmdld midreg);
A_seq.randomize();

join

end

Fig. 13 Modification of virtual sequence
a2l 13. virtual sequence 2| =3
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Coverage Report Summary Data by OO

Design Tnit: work,.fdo0l sbus ctrl{behavioral)

Enabled Coverage Letive Hits  Misses % Covered
Stmta 230 224 ] 97.3
ranches 204 i 1§ 2.1
FEC Condition Tetms 44 17 21 38.9
FEC Expression Terms 14 14 i 100.0
States 1 14 i 100.0
Trangitions 35 23 10 .4
Toggle Bing 1483 1350 148 90.1

Fig. 14. Improved code coverage in UVM
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