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Implementation of a Verification Environment using Layered Testbench
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Abstract

Recently, as the design of a system gets larger and more complex, functional verification method based on
system-level becomes more important. The verification of a functional block mainly uses BFMi(bus functional
model). The larger the burden on functional verification is, the more the importance of configuring a proper
verification environment increases rapidly. SystemVerilog unifies hardware design languages and verification
languages in the form of extensions to the Verilog HDL.. The processing of design description, function simulation
and verification using same language has many advantages in system development. In this paper, we design DUT
that is composed of AMBA bus and function blocks using SystemVerilog and verify the function of DUT in
verification environment using lavered testbench. Adaptive FIR filter and Booth’s multiplier are chosen as function
blocks. We confirm that verification environment can be reused through a minor adaptation of interface to verify
functions of other DUT.
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Fig. 2. Internal structure of DUT module
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interface ahb_if (input bit HCLK mput bit HRESETn),
bit [31:0] HADDR;
//bit. [1:0] HTRANS;

task ahb_read;
input [31:0] address;
input [2:0] size;
ref [31:0] dats;
begin
o
endtask
| task ahb_write;
input [31:0] address;
input [2:0] size;
input [31:0] data;
begin
o
endtask
endmterface

2% 3. ahb_if °lEMIOI)\ e By
Fig. 3. Partial code of a ahb_if interface code

HEstE HAEHRE 0|88 A5

31 83 5 84

o] AxES 7 o, T 7)5 5] e w
A AA A2ds AEA PR ¥ o J)edTel €d
g9 A%e Fo Y= V% FHARE A A2EE A
e Ao] Azl o)t} AAG A29E AFse M
Wi e AAEEY A&y AF9 R 2359 T3 9F
Mahe Aotk 2y ¢&Y Aast gAY 54 A3
oul7h TS la, B Ve E¥e o] HAAE
o] 4% ddslo] iy HPRAuto e el 71‘6'7*"
5= gloiil Aladle] B3 7 é
% EP%“E N@ZEol desty HF
A8 B¢ A4S i“]*g’“"'ﬁ E

o ] LL]. LE‘:!O ,élogo},o:] 474] ARA) H =

$ Bysith weba gl tiE AN AEz
8 v 57 HFo) /b sEHel AT
o] dasicl1]{4-5].

2 =R AE 18 494 DUTE A5 o d8& A4
3= EE(stimulus generator), 9% =
{(postprocessor} .8 FAH HAF874E T

Fb«
3(_:{
of 3

it (‘10
1:1

O)J olr

O fo oo Ju F2 wo oA
i
>
T
ok
>

F\F 2
i
rlo I

.:3&0%0

Testhench Expected resuly

Fest Vector

Generntor - i Post-processor
£3K .

f
Actual result

..
‘Fest vertor

a9 4. AE@E 74
Fig. 4. Configuration of a verification environment
AFdaal sk DUTY 7l5e] Bdsctd 2E 7158 45
8 % 9% test vectord] AAdo] ojgle 4 gleEE DUTY 7
¢ 34 AZEYoHoR mdgste 3haE D(reference
model)E EAlo] AHESCH1] o1& E3 A4 DUTS &gk}

astelFE FEolAMY Flg RS vagoezA DUTY 2ut

2 57 o5E sl A5 A4 E gl

8749 5% 9

SystemVenlog«] O0P 714 & o| &3t & Hoj
& FA sl 29 5o Beolvte e A=

LA} Eﬂi‘:h%‘lzl *ﬂ*:ﬁ FEIL[3-5],

w
[\C]
B
ol
2
C oy

HEonvironment ‘

i T e
| ‘

Roference

_Model ] ‘“’f‘iﬁ’%’i"ﬁ‘fﬂ

A ssartions

At

!

a9 5 AFsY "HaEdx T2
Fig. 5. Structure of a layered testbench

DUT? 53 AF8AL Y99 g2eEWEHE AYie B
(Generator), A% HAEYEE 24 9E A A9
3= F-E(Agent), BFstnA sk DUT EE9 H2EHEEZ
Agse B2 (Dnver), DUTY 3242 & KE(Monitor),

aga DUTS &dke 3% Fuxnde] Ane vjwste @i}
dhe ¥-E(Checker) 2.2 TA gtk Testt Environment A&
A F AEyolHE  AFEE  progran  EEo|t]
Environment 29} #4984 Driver$t Monitors 7}<E
Helxg F3o] DUTS ZFalshr, unx F4847ke) B
o] Foj M}, SystemVerilog?) QlE|HolAy BE
A57re] A0 Fod dlejgl®ut ol el B4 ZZEEAA
4og 4 9o interfaceZi Aol i3 FUEHR sl=go] ZEF
Ae#H e dolg g A4ds dAYES AFsich

Environment E&#29} Test program 289 3= g2 E
# 59 zreks) Btk

class Environment;

Generator  gen;

Agent agt:

Driver drv;

Monitor mon;

Checker chk;

ReferenceModel tm 5

Config cfg;

mailbox gen2agt, agt2drv, monZ2chk;

virtual MULT_BOOTH_if MULT_BOOTH_if_;
// virtual FIRO FIRLE;

extern function new ( );

extern function void gen_cfg ( )

extern function void build ( );

extern task run ()

extern task wrap_up { )
endclass

program automatic test;
Environment env;
initial begin
env = mew ( %
env.gen_cfg ( )
env.build ( );
env.run { ),
env.wrap_up { %
end
endprogram

Fef29 Test A=Y Y%
Fig. 5. Partial code of Environment class and Test
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