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Integrated FPGA Design & Simulation

/L

Active-HDL is both a HDL Design tool & a Mixed _

Language Simulator in one integrated Multi-FPGA ﬁzsnecr:if::
(AMD®, Altera®, Lattice®, Microchip®) Coverage
and design entry and simulation environment

Included Technology oL et o 5P

. Co-Simulation
Suite MATLAB® &
Simulink®

» Team-based Project Management

» HDL Design Tool Suite Windows

, Mixed Language RTL Simulator 11/10/Server

» VHDL, Verilog, SystemVerilog, 64 bit
SystemC

» Coverage Tools Bundle (Option)

» Assertions & Functional Coverage (Option)

» DSP Co-Simulation MATLAB & Simulink \)lH_IIDL
erilog

D
» PCB Interface Coverage Tools SystemVerilog

» Documentation Generator SystemC
EDIF

ALDEC
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Aldec Active-HDL in a nutshell

» Common-Kernel Mixed Language Simulator e e T e e S i

, Languages: VHDL, Verilog, SystemVerilog, SystemC - e e i
2 EDIF i =

, HDL Design Tools: Design entry, Design Creation, kil ' -
Code2Graphics™, Block and State Diagram, = P;S:‘:"':::jd'efjjj":j:"“”"'““' ””””” — =
Waveform editor, stimulus generation, Language gl y
templates & auto-complete, scripting. ... a

»  Design Flow Manager: use popular third-party tools S
throughout the design flow within the same FPGA =il T |
environment. | o —

,  Debugging: Code execution tracing, == T s e

Waveform / Com pare, Memory Viewer, Xtrace, R o oo el 1 ot it Y ety A L

File Edit Search View Workspace Design Simulation Tools Window Help

Advanced Dataflow and Profiler. I B s (R

S Withinch e Red o || ==|e sl0: 2le e 1)@ | 2 onge

»  Coverage: Code Coverage, Toggle & Functional S _._. (oo clal i elA AR TR

y work;
-3 UUT : freq _top (freq_t... use work.TestBenchPack.all;
> line_77

Coverage.
,  Additional Interfaces: DSP/HDL algorithm MATLAB® | :=:

ibrary IEEE;
use IEEE.std_logic_1164.al1l;
use STD.TEXTIO.all;
use IEEE.STD_LOGIC_TEXTIO.all;

OO0~ bWk

entity TestBench 1s
im_ 18 end TestBench;

and Simulink® Interfaces & Zuken CADSTAR PCB e 1 FRERTS, T s T ook e el

~ GEN STIM ompone
3 GEN_STIMULUS 15 port(

1 43 GEN_PATTERN 16 F_INPUT : in std_logi
DeSI n —43 CHECK_LED_A 17 F_PATTERN : in std_log
{3 CHECK_LED 8 ig Eii?r :oin 5:: {09#;
~ : in std_legic;
] [ . - t:CHECK‘LED‘C 20 LED_A : out std legic_wvecter(c downto 0);
-3 CHECK_LED. D 21 LED_B : out std_legic_vecter(s downto 0);
> rojec ocumentation cntire workspace or singie 5 ine_36 22 LEDTC © out std logic_vector (6 downto o)
£3 WRITE_TO_FILE 23 ’ LED D : c:-L_Jt std_logic_wvecter(c downto 0) );
. &5 std standard gs end component;
file export to PDF/HTML o P
. — i ieeestd lonic 1164 | 2 signal STIM_F_PATTERN : STD_LOGIC;
los

€ Files iz Structure ([ Resources /||| <

»  Assertion and Coverage SystemVerilog and PSL DT note < AL vctors paes

°# EXECUTION:: Time: 25 us, Iteration: 2, Instance: /TestBench, Process: line_ 96.
©# KERNEL: Simulation has finished. There are no more test vectors to simulate.

support. Dedicated Assertion viewer, coverage,
breakpoint editor. |

El Console

ALDEC
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FPGA Vendor Independent IDE for RTL-User

www.aldec.com

¥/

Design Entry Tools

ST T R
I.HDL Generator l
Debugging Tools -

Compilers Control Tools

Assertions

SystemC ‘ SystemVerilog
[ | 1
Verilog L— VHDL F EDIF |

Simulator Kernel ‘

ALDEC
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Design Flow Manager p

» Design Flow Manager interfaces to 200+ different 3rd party tools FPGA Design Flow

» Manages the HDL, C and Physical Synthesis Tools e
p— Testbench,
_ Text,  ASDB,
Schematic,  VCD

» Runs the implementation for any FPGA vendor

i Design Flow Manager

File Edit Search View Workspace Design Simulation Tools Window Help

- L = = B ] ) . . . : |
q ﬁ ﬁ . Flow Configuration Settings e _ FI N I S H
: i 1 B unctiona
HDESE B FSM™ ootions | Eimulation

BDE 3

documentation

C Synthesis:

@5 Tool name: | <none | Select

i HOL Synthesis:

lation FS Tool name: |5ynp|i::it5-' Synplify Premier 9.6 | Select
""""""""""""" Use Server Farm
- r ()
RTL Physical Synthesis:
schematic E v L
' Tool name: | Maama PALACE 3.3 for ActelMicrosemi | Select

"""""""""""" e R i » Generates TCL scripts
........................... = for advanced automation
mvlomeity stor: | | g
i | 5 Qo
s » Runs the simulation at all stages of design
—Bj::ﬂ:: ::::: :j with Design Planner
oty savitsvesmremer ||
J i » Invokes external analysis tools provided by silicon vendors
— 3 synplify Premier 8.9 with Design Planner
—gﬁvnp[lfv Premier88

ALDEC
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User-defined Desigh Management

/.
» Separate HDL files from p “Se’lE““‘“’"'“E“t\ <
other types of files, e.g. FPGAProject =M [sener
. *HDL Files  *IPs *‘-:... :
schematics, text, waveform + Schematics * Library =]
d . t ';Ma}refnrm
* SCripts %
an . Scrlp -S . N : | 4 Load or Point
» Easily maintain and adhere Designiettings . ;
to design structure required a
by entire team or a company {5 ——>|share !
» Create directory structure B seerzipe | [ueersi | [usert o
that is compatible to other Automatically Organize
. JJuut+::-n‘_u;.tin:a.lh..r
synthesis and |
implementation tool l' l' ll ll |

Team-based Design

ALDEC
www.aldec.com
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Advanced HDL Editor

[ C:/My_Designs/Samples_111_x64/Fir/src/fir.vhd — (| et
File Edit Search View Workspace Design  Simulation  Teoecls Window Help [2]
E&p e e RltR e | mome= | @Be | X DOO elass
1 library ieee; [
2 use lieee.std logic 1164.all;
3
4 Hentity fir is
* e ° 5 port {

» Code analysis and navigation tools - R
11
12 Barchitecture fir of fir is

° 13

» Action Recorder for often repeated | RS AR R G

15 type mul_arr is array (0 to 6) of std logic vector(1l5 downto ©);

16 signal g : g_arr;
17 signal mul prod :

mul_arr;

O p e ra t i O n S 12 signal sum res : std logic wvector{l5 downto ©); I-I]j.E',‘u_-F-Lb:b E]_
ver T My _Designs/Samples_111_xbd/firSsrcftb.ow — O = Hello! How can | help you today? +
d d . I File Edit Search View Workspace Design Simulation Teoels Window Help [a2]
B T B e R : Choose a conversation shyle
» Keyword and Signal name == | e 2R 1]e s [ 22w en)s ] xn- .
1 [ timescale 1ns/lps Y b -
auto-completion 3 Toote ™ — — —
- 3
p 4 logic clk,rst; Al
o o 5 logic [7:0] in,out;
m (5}
> Auto atIC StrUCtu re generatlon 7 initial begin Here ks the code with added comments to explain each section
2 rst = 1; Ln 30,Col 1 MUM NS -
for enhanced legibilit 8 w0 J
11 t’_ Q- CHT: process(CLAR, W& PTR, RD PTR)
12 end rst = . vardable change : lnteger; - Yariable to tracl
° ° . begin
B It_ t I 'l bl I 13 if CLR = '1' then -- If clear signal is asserted
) UI In CUS O Iza e a nguage 14 always #5 clk @ Lanouace Assictant count <= B; -- Reset the count to @
15 . guag change i= &; -- Reset the change variable to @
: t nt 16 fir dut( Verilog v+ 0 8|x & 0@ slesie Kietom stnal b i e el S
aSSIS a 17 -Clk{clk) .| o Language Templates-SystemVerilog ~ ~ |// The always_ff block models sequential logic if L..E_P'ITF:'J:-:-:-‘: e I;;i;:'-": il
13 .rst({rst), - nonblocking event trigger changa :1= 1; - Increment the chanpe by 1
. 19 .inp(in), ...Shits system function if;ﬁ'l:’3]%’5_cht@f-ﬁsensi}1'1’if}’ }lﬁﬁ:‘é o tisl) or fork ( S T ; E
<statement _group> [: name egin (sequential) or for i N ) L i, |
) SO u rCe COd e a UtO'fO rl I lattl ng = -outp(out) . always combblock // [local_variables] LERECRTH sbul bl _If b e D
21 // [procedural statements] change = change - 1; - Decrement the chai
. . . . 22 initial begin ... always_latch block //<end_of_statement_group= // end (sequential) or join (conc end i{" = _ v e
A 23 in = 2'b1ld - array querying function alway’?jf @(=:1nput hft "Enter sensitivity list:" :Em?ec.ige S chonge: -- Update the count o)
) dva n Ced FI n d ) FI n d I n FI | eS 24 _]!.jtj_@; e ----a.ssignment operators <:1nput statement "Enter statement: statement" :=;=<:cur Sl ::::i:;;
| <  bind // examples:
- block labels E A F

and replace, Column Selection
» Navigation Bookmarks
» Ability to interface to third
party text editors
OpenAl helper included

v’

www.aldec.com

- break and continue staternents
+- class

- clocking block

- compilation unit

+- compiler directives

- constants

- cycle delay operator

- data declarations

+- data types

- do.while loop

--enhanced for loop

- enumerated data type

- final block

- foreach loop

- Iff operator

- implicit . port connections

VeriloghLanguage Templates-5SystemVerilog.tpl

W

=/

E

end
i

if (clock)

ri

q == d;

ffea.

always_ff @(posedge clock)

always_ff @(posedge clock iff reset
<= reset 7 8 :

rZ + 1;

@ or posedge reset) [

These comments provide a clear explanation of the purpose of each section
af the coda within the process.

=

Ask ma anything...

[Z] stant new || Ov

LY
>

MUM NS
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Block Diagram Editor

—_— Ti

» Multi-page hierarchical
block diagrams

» Multidimensional arrays
and record signals
supported

» Bottom-up and top-down
design methodologies
supported

» Allows mixed structural
and behavioral elements

» Cross probing with
generated code

» Handles mixed HDL designs

Fi

[ CA\My_Designs\code2graphicsimemony\src\memory.bde

rch View Workspace Window Hel

le Edit Sea p Design  Simulation Diagram  Tools P
@a*[ shns cFaseaaeaa@Eiats T 2El e om0 3 @0 X 5% % [ ‘iz V]BIUA~|®~2~[—v —]~
_n | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 6.0 | 6.5 | 7.0 | 75 | 8.0

- o x
[

»

Design Unit Header

~ CLKB—————)
library fifo_mix; - REB——"—

synch : process (CLK)

- ) begin

use fifo_mix.sparse.all; . . ADDRD N if rising_e

library ieee; DI fRE= 1

; . . . DD ,

useieee.std_logic_1164.all; C wWED DO <=
S endif

Architecture Declaration

store(...
shared variable mem : sp... T end if;
end it

maxd : integer = 15;

p—®p0

fWE="1"| .~ .. ol

maxa:integer:= 1023; ~ L

B c AMy_Designs\Samples_111_x6MFIFO_mix\src\top.

bde [/top_th/UUT)

File Edit Search View Workspace Design Simulation Diagram  Tools Window Help

@ae xhno ¢l seacee@e Rt~ Ts e 0 R L L "9 @ 0 |5k ®| [ “2 Y|BIUA~|®~ 2+ —lv—l-[—]v [—I~

- O x
(2]

| 1.0 | 15 | 2.0 |

2.5 | 3.0 | 35 | 4.0 | 45 | 5.0 | 55 | 6.0 | 6.5 | 70 | 15

| 8.0 | 85 | 5.0 | 9.5 | inch

w1
o

=
8

2.5

N

'ﬁ;ﬁU'Zﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ;ﬁﬁﬁﬁﬁﬁﬁ

U ::::::REiAfA(?:b) o

ﬁ;ﬁU'5ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

b
L4

- .- - pCIR Qo)
> DATA(7:0) EMPTY [
oK1

- =——»CLK

|DATA(?:D} Q(?D}-D—DQ(?O)

»CLR - - |WCLK FULL [-»

.0

ER

 MEM_WR" -

—{WE

P|ENABLE VALID[» WE

C C PRCLK
- sender- .. - :

 SystemCModel | [ "¢ |
o B

3—ADDR(7:0)

Coram-e
... Verilog Model- - -~ .- . ...

:NOT_:FULL:O‘:O:d:‘:::: FULL | - - VHDL Model - - ﬁAfD'DR(;{,:b)ﬁfﬁf.ﬁﬁﬁfﬁfﬁﬁﬁﬁfﬁﬁﬁﬁfﬁ

CEMPTY

4.0

4.5

oK

COLK?

FIFO_READU4

- " pCLK Q70)P

U3 ADDR_INCR

R . e wch— e
N B P orr T P PR
> [

Page 1/1

» Customizable design rules checking

» Imports schematics
Customizable symbols

v

www.aldec.com

Library: Ipcore8051
Fin Name Connection

Leq PortO{7:0) "] PORTD(7:0)
Leq Portl{7:0) ™ PORTL(7:0)
Leq Port2(7:0) 7| PORTZ(7:0)
Leq Port3(7:00 ™ PORT3(7:0)
= CLK " ELK

= ALE 1. ALE
= PSEN not connected

= EA . vECo

= RST *| . RESET

ALDEC

THE DESIGN VERIFICATION COMPANY
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Finite State Machine Editor

/L

[ ] [}
» Multiple State Machines on a Testench Genatin et x
Select method
[ ] [}
m Strateqy]l  Minimal test of moving through all vertexes of FSM state
S I n g e I a g ra transition graph
Strateqy?  Minimal test of moving through all transitions
[}
) Fu II-IVIOO re l I IaCh I nes Su ppo rt [] Strategy3  Test of getting every FSM state starting from the initial one
and next retuming to it by using the reset signal
Code Generation Settings >
[} [ ] [ ] [ ]
» Hierarchical states and junctions 5] | oo o i Do s Ve
Commaon
o . e [] Generate Comments HDL Style
provided Tor legipility O smrsrtetaiin | OF  @0rorus
Caze Two Processes
(& C\My_DesignsiSamples_111_x68FIFO_mix\srchcontrel.asf (ftop_th/UUT/U3) — O X Size: |0 : Casex OTI"II‘E.‘E Processes
D | t t : I .f t I f File Edit Search View Workspace Design  Simulation FSM Tools  Window  Help (2]
» peldy States simplity control o @l |
—— - m—— § . P - Verlog WHDL
H _|| | [} Q @ |E}\ E}\ @)\ ®\ Q EI}\‘ ‘{ |—_5.‘ | [ ‘ 3 ‘ |I:IO| D FG\ A @ -C[:'-] i DEﬁﬂlﬂg states Use: D Cimit Empnr "when others" casze
a C h i n e t i i n 110 15 20 ) 25 | 30 | 35 | 40 | 45| 50 | 55 | 60 | B85 | 70 | 75 | B0 |inch @ define O Parameter Use code coverage pragma
1 M
m ming — e e 160 s
. . =3 Assignmert type: [] Strctly follow |EEE 10761393
- (® Non-blocking (7) Blocking Clock generation
» Advanced code generation settings |- .. oo b ke
- Ra—CLK [C—CNTR_FULL FIFO_READ DONE _ sing_Edge/Falling_Edge
° ° =g T © Z:ble Verlog F‘ar;er (@) CLK'evert and CLK=value
Ctrl el cumstate_ prefic
- - [ Use WAIT UNTIL statemert
» Automatic testbench generation | |i b, I ey
_ . MEM_WR<='0", Enable FSM Coverage Defining states use:
. o \*,- ?\UNE{QD'; (®) Enumeration types
m e {
» Graphical FSM debug _ Osips s
- oA oA k{ [] Add defautt value to entity
o - FIFO_READ<=T" “\\ \\\ FIFO_READ=="1"
o MEM_WR<="0"; IFO EMETY= MEM_WR=="1"
» FSM Coverage included : B | meema
- "r( - w( s r}———_ nqn.
:. (e {43 Cance

ALDEC
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Project Documentation

Vv

Vv

Vv

Vv

v

Entire workspace, individual designs or files can

be printed or exported to vector PDF

The HTML document closely resembles Active-

HDL environment layout
Vector graphics and other
advanced PDF options available

Graphical Design Entry documents can be

accompanied by generated code
ldeal solution for design
documentation

www.aldec.com

ﬂ freq_meter, freq_meter - C:\My_Designs\Samples_111_x64\Freq_meter\src\freq_top.bde (/TestBench/UUT) - Active-HDL
File Edit Search View Workspace Design Simulstion Diegram  Tecls Window Help

/L

A @ BE: o TE|F T e |9 E|h @ & &R ® M r 00ns 2 |Ga B3 Mo simulation
[§Design Browser x| [0 |2 freq topbde  [2 [x
9 testerc,cn, e cord ‘| xppls ¢[HQ 8@ RARAUR[E[T Ha e oq L1 I 50U LGS
0. Unsorted PSS 15 20 g 25 | 30 | 35 | 40 1 45 | 50 | 55 1 &) | 65 | 70 | 75 | &) | &5 | 90 | 95 | lJ0NNYNNEN
() Warkspace 'freq meter’s 1 designls) L . A f ) ' ' ' : ’ ' ' ' ' . . .
:0 freq_rneter .................
A AddMewFile L
B Readment Bl
1 EBand2vhd |
2 BETONTAByrd || e e
3 B heliedvhd ol I S
4 B{AYCONTROLas o tu2-
5 BEYCNTBCDbde - L .
5 B2 CNT_BCD2 e I T . KESYEESESUERE
7 B[ freq_top.bde J I HERED) wowo—DLED_D(E:0)
B cvTLv Sl S A L
10 &[5 testbench_cnt_bed_confihd I R L . - hx2led
A wavel.asdb ) FJNPUTD o oo
| . I R B B O UO. Lo LI.1 L
[&r wavel.awc e ) . . “BCD G(3:0) L LEDC(S 0} R
[ L TestBench : i - ' =HHEX(3:0) LED (6:0) =il (8.0)
g F_PATTERN o CLK BCD_D(3:0 e it i il S
3 [ TestBenchPackvhd - . F_PATTERNI— o o - G
P Pebenchvhd e | . BCD_C(3:0 e
: ¥ testbenchhd =3 - -RESETE——preser GATE GATE " Loare - fep2led
‘{_I goldenwec || T S BCD_B(3:0 R
L stimubs.vec - . -STARTE b bstaaT  eno_meseT END _RESET) o cer sco_az o= | 5en BOOY R
B runmedo - . -START . - T BCD 5[3-'3]: EX(3:0) eoE0p—LED_B(6:0)
iy Add New Library R CNT. BCD. . o N
Gl freq meter library I DR T R CONTROL -+ -+« o= v oo S e H&Qled L . -
= L L :Bt'[]:ma'm:l | _ -':.::
G 2] C\My_Designs\Samples_111_x64\Freq_metershtmiindexhtm O = € (& freq_meter X o ir 8 @
[B freqtopO Yo freqeopooa (|
RA wy
AR
E-{)freq_meter @ Q& &
- [RrReadme txt )
—[Reand2.vhd
- R CNT_4B vhd
—[wohex2led vhd
[]—@CONTROLESf
[]—szNT_BCD.de
- :t' CNT_BCD2 bde
BH top.bde
[ CNT1 vhd
—[stestbench_cnt_bcd_conf.vhd
B TestBench U2
HEX(2:0) LED(s:0) (e ED D(6:0)
he2led
F_INPUT @
- ua U1
BCD c30), | _ .
F PATTERN E»——pr_raTTERN CLK BCD_D(3:0) i e weoeo) —LED_C(6:0)
RESET @——FpREsET GATE GATE GATE sensEe hep?led
BGD_B(3:0)
END_RESET
START [——psTART  END_RESET = RESET BCD_A(3:0) .
BCD BE0), EX(3:0) LeDie:n) =T ED_B(6:0)
CNT_BCD
CONTROL -
Keted
HEX(2:0) LED(e:0) = ED A(G:0)
hex2led
Active-HDL™ ’
£ >
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Code2Graphics™

[ C:/My_Designs/Samples_111_x84/FIFO_mix/sre/fifo.vhd (/top_tb/UUT/UZ) — O X
File Edit Search View Workspace Design Simulation Tools Window Help (2]
=& Pl 1T mones | @ae [ X hojo ol
T o —]
° ° Y 2 -- Details: "
° 3 - Type: First In - First Out (FIF0) Memory
4 -- Data width: 8
» Lonverts code INto grapnicCal representation. | - s
6 - Write Clock input WCLK active high
7 - Write Enable Input WE active high
8 -- Read Clock input RCLK active low
. 9 -- Read Enable input RE active high
10 -- Asynchronous Clear input CLR active high
» Block Diagrams | a
12 -- @ output
13 -- Empty flag output EMPTY active high
14 -- Full flag output FULL active high
B T T T T
. . ] 16
17 library IEEE;
) 18 use IEEE.std_logic_1164.all:
15
20 entity fifo is
21 generic |
° ° 22 depth : positive := 16
23 IH
» Editor files =
25 CLR  : in std_legic:
26 WCLK @ in std_logic:
27 WE ¢ in std_logic:
[ ] 28 RCLK ¢ in std_logic:
29 RE ¢ in std_logic:
) r r I I l I I I I I r 30 DATA : in std_legic_vector(7 downto 0):
31 EMPTY : out std_logic;
32 FULL : out std_legic;
33 0 ¢ out std_legic_vector(7 downto 0)
34 )i
LJ 35 end entity;
36
esigns :
38 library IEEE;
39 use IEEE.std_logic_unsigned.all:
40
41 architecture behavior of fifoe is
[ ] [ ] [ ] 42
Helps with debugging of large designs o o o
44
) 45 type fifo_array_type is array (fmax downto 0} of std_legic_vector(7 downto 0):
46
47 signal fifo_array : fifo_array_type:
48 signal WR_PTR : INTEGER range 0 to fmax:
49 signal RD_PTR : INTEGER range 0 to fmax:
50 signal count : INTEGER range O to depth;
51
52 begin
53 [--EMBEDDED PSL PROPERTY saying "im all cases, after FULL output rose, it will eventually fall"
[aE CAMy_DesignshSamples_111_x8NFIFO_midsrcififo.bde — (| = 54 --psl property full_nfull is always (rose(FULL)-> eventually! fell{FULL))@rising_edge(RCLK);
55 --PROPERTY DEFINED ABOVE IS ASSERTED
File Edit Search View Workspace Design Simulation Diagram  Tools Window Help [=] 56 --psl full_nfull_a: assert (full_nfull) report "FULL signal not deactivated!";
R = — = —_— = - v
& 5| = ¥ [ B o ojea e e &= &= |L:%| T S i '-1'7'--'—?'.'@A&'|;--%%| | Arial ~[[12 ~|B T UA-~-[® - £->» H CNT: process(CLR, WR_PTR, RD_PTR) [
_[: ) 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 5% | &0 | 65 | 7O | TS5 | &0 | 85 | 90 | ©5 | 100 ;| 105 | 11.0 | 115 | 120 | 125 | 130 | 135 | 140 | 14.5- inch gg . ~variable change : integer; O
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; egin
-~ 61 if CLR = '1' then (]
£ >
Ln1,Col 1 NUM NS
=
— Des ign Unit Header E - -
. - - - - - B i - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - STATUS : process {count) - - - .-F.UL.L -
- library isee; begin -EMMPE T Y
use ieee. STD_LOGIC_LU ...
S R B B B B B library assertions ; B B B B B B B B - B B B B - B B B B - B B B B - B B B B - B B B B - B B B Eﬂl;.l_-l—:,
us e assertions .ocwva_logic .all . . . . . . . . i . . . . i . . . . i . . . . i . . . . i . . . . i . . . els if count ...
- . . . . . us e assertions .assert_api. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FULL <=
2 d us e assertions .assert _edge EMPTY ...
us e assertions .assert_logic
— else
= FULL ==
~ Architecture Declaraticn
. R R R R R cons tant fmax @ positive = R R R R R R - R R R R - R R R R - R R R R R R - R
g ) ) ) ) i --Added by Active-HDL. D ...  RELKE FREAD : process _{CLFLFL.. e
_ type fifo_array_type is array bfag'" o
1l - | --End of extra code. e ) [ S R i © - ©
=2 Lo N RD_FTR
. . i els if fallin...
- FW RITE : process {CLR ... b ifRE = "1
w3 | o T C WELKES begin T Q<= fi...
= o e w EI iFCLR = "1 RO
- SL DA TA[T:0) D for INDEX S RO_ ...
= | depth : positive = 15; . . . . Lyl fifo_ar... . . . . els e
L CHNT : process {CLR W R._.. end loop;
— CLR I wariable c... ) ) ° WR_FTR
. . . . —¥ begin . . - elsifrising...
L ifFCLR = "1 . . - FWE= "1
— count == 0 P fifo_ar ...
=3 change = -
T else
—_ change =
L ifWR_P...
w change
= ~
- T
— (CHALDEGC. Inc E|
r‘-z J 2260 Corporate Circle’ =
Homrdorcnan kYW 2Qn074-
— < > =]
Page 1/1
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Common Kernel Simulator

» VHDL, Verilog, EDIF, SystemC and SystemVerilog
» Ultra Fast Verilog Simulation
» Strict IEEE Standards Adherence:
» VHDL: IEEE 1076-1993 Standard, IEEE 1076™-2002 VHDL
Standard, IEEE 1076™-2008 Standard and IEEE 1076™-2019
Standard.

» Verilog: IEEE 1364-1995 Standard, IEEE 1364-2001 Standard,
IEEE 1364-2005 Standard IEEE 1364-2005 Standard.

» SystemVerilog: IEEE Std. 1800™-2012
» PSL embedded in VHDL
» VHPI interfacing to C/C++ code
» Verilog PLI (Programming Language Interface) and VPI (Verilog
Procedural Interface) are supported as described in the IEEE
1364 Standard
» Performance Optimizations (Verilog and VHDL)
» Extensive debugging while strictly adhering to IEEE Standards.

THE DESIGN VERIFICATION COMPANY
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Spec-TRACER™

V /[
Property Value
Traceability Capture and Reporting Gener?
FPGA Requirements
) : =l Test Scenarios
DOCU me nt Types [Reqsu)gf;emn;nts] gam; Test Scenarios
»  Microsoft® Word i Enable parsing True
. e - TH-:"EF Microsoft Word
»  Microsoft® Excel ';fqu"eme"; e — et
Encoding = Capture criteria
» Text/design files 7 i v 5 Capture criteria =[] Regex
[ Conceptual ] [ HDL ] Test Regex = lems
Design Design Scenarios Paragraph style Code
> Capture methods:  [] Character style Name
Table = Eﬂ'm
> Regular expression [ Simulation ] [ Testbench ] 1 Spreached 5 Upstream
Results Folders Expression FPGA-\d{3}
Separator Ag7
> Document style Condition
Downstream
» Spreadsheet/table column T
=l lkems
> Traceability Matrices Report o eachno
Description
» Upstream and Downstream coverage analysis Helations
| Traceability links consistency verification
y y Name File Code Name File
) Microsoft® EXCGI and CSV Name of fpga-001 fpga requirements.txt TST-001 Name of test1 test scenarios.txt

pxcl.giiy Name of fpga-002 fpga requirements.txt  TST-003 Name of test3 test scenarios.txt

aecr.tiix® Name of fpga-003 fpga_requirements.txt

www.aldec.com THE DESIGN VERIFICATION COMPANY



HDL Source Encryption / IP Protection

/L

» Support for the latest industry standards:
» IEEE 1735 Version 1 Recommendations
» IEEE 1735-2014 Version 2 using delegated rights

» Encryption methods defined in Verilog
IEEE Std 1364-2005 and VHDL IEEE 1076-2008 Standards

» Simulating encrypted files requires no action at Active-HDL user’s
side (given IP vendor encrypted the files for target simulation tool)

» Decrypts the source on-the-fly, leaving no traces that could
compromise the security of encryption

» Supports DES, 3DES, AES and Blowfish encryption algorithms
» Up to 256 bit encryption keys (AES)

ALDEC

THE DESIGN VERIFICATION COMPANY
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Waveform Viewing and Editing

v’

/L

g Design Browser

X | [Ar waves. awc |

Waveform V|ewer for fast handllng ir:z_:htth_architecturej :\ [EC s n s BB EEQQAQAR s | % a|/S N K KR %4 % %Y

Instant zooming and scrolling
Multiple cursors and bookmarks

EUs:ram

— (3 STIMULUS

—i @ std.standard
—i# vl.verilog_logic

Sort signals and browse by Gttt

of large simulation databases 8l i)
& U2 fifo (behavior)

¥ U3: control (beha...
# U4: counter

(3 line_172

— (3 CLOCK_CLK1

Waveform comparison O docae Cor ' e

Mode Hierarchy Signal name Type  Value - O (-

| Rop_th/UUT FIFO_READ STD_... 1 ] | 125 s

| Rop_thUUT @ WDATA STD_..| 2010 6E BEEF YAy 20 YT
o Rop_th/UUT ADDR_INCR STD_... 1 1 |

o Rop_tUUT @ ADDR STD_.. 02to03 ¥ 00 Yoy W@ I L
o Rop_th/UUT MEM_WR STD_... 1 ] |

o Rop_th/UUT RDATA STD_.. 321098

o Rop_th/UUT CNTR_FULL STD_..

]

Tto0

| fop t
Ar

Jr fop_to CLR STD_... 0 |

Cursar 2 175 s

“100 | [ar untitled.awe * - [#][x]|

differences in two waveform files.

oy e S ﬂWQ@DEw!mmawaaaamnmnmvu** ——ﬂhu%ff.lme
- - e | P A e - —
Export to VCD (Verllog and VHDL) - CIR 0 -_ — 5 —=
= DONE 0 nr | fop_thlUUT @ RDATA STD_... 1l
Embedded List Window displays the T et [ o oo x :
. . nr CNTR_FULL 0 Y
object values in an ASCII format wow o T R
) . o E'UFFL—F"‘E"’"D 1 o fopto DONE STD_.. U L
User-friendly Waveform Editor for T o - a—— i
. . . Air NOT_FULL Ll I::EIl | fset )
manIpUIatlng Slgnal data 15F|Iers 't:Stdmcture |[¥ Resources ffset )

Hand-drawing stimulus for
interactive simulation
Preparation of data for automatic
testbench generation

Strobe Comparison command to compare signals probed by different strobe signals

www.aldec.com Active-HDL 15

ftb/b strobel at 61ns ( 25ns + 36ns offset ) - strobe? at 186ns [ 98ns + 16ns offset )

ftbh/b strobel at 71ns ( 35ns + 36ns offset ) - strobe? at 136ns [ 128ns + 16ns offset )

ftb/b strobel at 111ns ( 75ns + 36ns offset ) - strobe? at 256ns ( 248ns + 16ns offset )
ftbh/b strobel at 121ns ([ 8%5ns + 36ns offset ) - strobe? at 286ns ( 278ns + 16ns offset )
ftbh/b strobel at 151ns ( 115ns + 36ns offset ) - strobe? at 376ns ( 366ns + 16ns offset )
ftbh/b strobel at 161ns ( 125ns + 36ns offset ) - strobe? at 406ns ( 3968ns + 16ns offset )
ftbh/b strobel at 171ns ( 135ns + 36ns offset ) - strobe? at 436ns ( 428ns + 16ns offset )

1 signalls) compared, 9 difference(s) found 1n 1 signal(s)

ALDEC
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e

Standard Debugging Tools:
v Waveform Viewer

=

Each FPGA vendor
offers something

V'Interactive Code Execution Tracing |hut all different
v Breakpoint Management
v Code Browser

Synthesis

- Functional Simulation Post-synth Simulation

Advanced Debugging Tools:
v XTrace
v/ Advance Dataflow
v Code Coverage
v Static Rule Checking

Timing Simulation

Aldec provides all tools
which are vendor
independent and
available as perpetual
license

www.aldec.com

Active-HDL 15 Overview Presentation

THE DESIGN VERIFICATION COMPANY



Debugging Tools

rFr 4
[2r untitled.awc * — O >
File Edit 5Search View Workspace Design  Simulation  Waveform
Tools Window Help (]
! MA Wi 7 — I 0 3 Frn B o =
srory View 1 =B o Rl [egeRmiZa=il-N. fb- % . [[oRc e o R
L] L L L] File Edit Search WView ‘Workspace Design  Simulation  Memorny X
Time Delta  [riop t/UUT/WE  [irfop_th/UUT/EMPTY  rir/top_th/UUT/FULL
View simulation results In Toots_Window _tieke
> . 0= oL e e e e
B3 El | . f‘-ltm @'l Address Start: |0 || 0ps 1 o 1 o
Object: | <=not available= = : ! ! £
° 35000 ps 4 1 [} [i]
» Waveform Viewer o 1z 3 4 5 s 7 [mes o : 1
300000 ps 5 1 0 o
00 0o 01 0z 03 04 0s 06 o7 205000 p= - 5 = ]
. . e 0s 09 0.8 0B oc aD 0E FF 325000 ps 5 1 o o
» List Viewer T — ﬂ :
10 10 11 12 13 14 15 16 17 3 o= = 3 2 3
18 18 19 1.4 1B 1C 10 1E 1F 355000 ps 4 1 o 1
. 375000 ps 5 1 i} [i]
» Memory View e B I L N W “ :
2a 28 29 28 2B 2C 2D 2E 2F 400000 ps 5 : o o
— i ps 4 1 0 1
30 | Processes ™ c 1 m 0
) W a t C h 3a Label Hierarchy path Status L i L g L
— ) ps 5 1 0 o
AQ STIMULUS Jpress_top_th Ready ™ 1 1 2 1
a8 CLOCK_CLK Jpress_top_th Ready I ps 5 1 o o
_ I ps 4 1 (1] 1
» Advanced Dataflow s0 —docalr oA 1 i : ﬁ
WRITE_TO_FILE Spress_top_th Read
Ei.r untitled.awc * e P -oP- Y 12 a 5 4 L
° ° _ _ MDS_machine Spress_top_th/UUT/LN01/U200 Feady Vs 5 1 o o
File Edit Search Vi ) ips 1 1 0 1
y race coqade execl lt IoN WI t DB || @ op|OUTPYT ssgnmen press_top_to/UUT/UTOI/UZ01  Ready = | : ‘ :
Mode Hierarchy (CEL_assignment Spress_top_tb,/UUT,/UT01/U201 Ready Vps 1 1 o 1
nr fop_teJuT CET_assignment Jpress_top_th/UUT/U01/U201 Feady w 1 ps 5 1 o 0
nr | Aop_tb/UUT EMPTY STD_... 0 LS & 2 g L
) P rocesses nr | fop_to/UuT FULL STD_.. 1 ELLILIIE 2 : s L
nr | fop_to/uuT FIFO_READ STD_... 1 [ 505000 p= 4 : ° :
nr | iftop_tb/uuT VWDATA STD_... 74 TOYOOOOOO0D00NN0Y 53000 g 5 g g
nr fop_tb/UUT ADDR_INCR STD_... 1 [ 635000 ps 4 : o t v
nr fop_tbiUUT ADDR STD. .| 14 A N A N wave.asdb Sl
) Ca I I Sta C k nnr fop to/UJUT MEM_WR STD ... 1 [
ar fop_tb/JuUT B RDATA STD_...| 20 UL 3 54 B BF W7 20 37 B2 MBS M 2T B 20 37 8F W73 o 30 3 BE G 8F W T4 M 20 T4 U8R IO W8I )
nnr fop to/UJuUT ROATA[T] = I I I q
° nr top_thAUUT RO ATA[G] sto_. o fee-e--- T L] [ [
) G r‘ a p I C a D e | I g nr ftop_te/UUT RODATA[S] s [1 0 - +
nr
nnr fop to/UJuUT ROATALZ] = I I I q [ | [ |
nr ftop_th/UUT RDATA[Z] stD__ |0 e 1] 1 T |
nnr fop to/UJuUT ROATA[] = I I I q [ | [ | [ | |
» FSM [ Trop wuut | Roatalol | sto_ o | s N B —  —
nnr fop to/UJuUT CHTR_FULL STD_...| O |
Cursor 1 e
Watch L A L b
) B D E n wave.asdb 510
Mame Type Value Last Value Last Event Time
I ftop_th/UUT/FULL STD_LOGIC 1 0 1433ns
nr ftop_th/UUT/EMPTY STD_LOGIC 0 1 35ns
nr ftop_th/UUT/MEM_WR STD_LOGIC 1 0 37500ps
nr ftop_th/UUT/CMTR_FULL STD_LOGIC 0 X Tns
STD_LOGIC 1 0 62500ps

r ftop_th/UUT/ADDR_INCR

LIICK NEre To add new Item

ALDEC
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Stimulus

/L

» Graphical Stimulus Creation
Convenient GUI window (Stimuli Window) for creation of force stimulus for use in
the waveform viewer.

» Force command

The syntax of force command provides two kinds of stimuli based on file contents -
custom and text.
» When a text file stimulus is used, the force command reads the values of signals to be
forced from a plain text file.
» The custom stimulus can read test vectors from a number of file types:
» Aldec Simulation Database (.ASDB)
» Custom text stimulus (.TXT)

» Value Change Dump (.VCD)
» MATLAB Binary Data Files (.MAT)

» Force Capabilities Inside HDL Code
The functionality of the force command is available not only in macros but

also directly in VHDL or Verilog code (VHDL procedure force and Verilog task Sforce).

ALDEC

THE DESIGN VERIFICATION COMPANY
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Advanced Dataflow and XTrace

» Allows exploration of design in graphical
representation

» Shows the drivers-readers connection
and simulation values

» The XWay feature finds the source
of unknown value

» Gray mode provided for better legibility

» The XTrace feature allows detection of
irregular values when they happen

» Combined with advanced
dataflow creates powerful debugging
tool

— O >
£ C:\My_Designs\Samples_11" O ~ ¢ (& The XTrace information {7 o @
The XTrace Report
Parameters
Switch name Value
—value XU-x
————— pe_init
-stop_condition 1
Statistics
) . Signal . Driver
Time Signal name 3 Driver name
value value
= Active-HDL Advanced Dataflow — O >
File Edit S5earch View Workspace Design Simulation Advanced Dataflow  Tools Window Help [2]
T x @R 0 A& Q0 e . e F
L]
Jestbench
Jtestbench/L! uT
feestbenchiUUTAL ftestbench/UUTALT
) MEw_CAED T = a,.. 1 = ‘]:-ut a ’Ef:‘s_li
— 1 2 = Temtbench IUTIE —
L] ELNT] M CARDH =T, MENT SRR 1 a
L =N 4 L et
Teestbench UUTALE srd (ANDZ AR | obreond UOUNSOND ARCH)
B B D =14 o I _MEN_CARD L
. L
a M HE BET BT I_
=== ftesthenchfULT/S
e , Temstberah UUTE I—;’— S
1 1 T o AMD AMT
T Bizck

www.aldec.com
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Coverage

v

Code coverage checks how many
times each statement is executed
» Branch/expression/condition coverage
provide detailed statistics
on execution of conditional statements
and assignments
» Path Coverage collects information
about the program execution and
program sequences (program paths)
Toggle coverage reports design activity
in terms of changes in signal values
FSM coverage allows to identify not
visited states, transitions and sequences
of states
Functional coverage allows to collect
coverage data from OSVVM code and
SystemVerilog (Verification)

v

v

v

www.aldec.com

2lways

52 1 25 clk = ~clk;

53
4 Ff main
5g
57 fork
58

i
=]
&l
&z

(I SRR S U

join any
if {done)
Sinfo("En

initizl kegin
§100 reset

@ {posedge

1000005
ny

= 1'kBl; /S reset

done) ;

cryption done

3 else

&5 1 #fclosel{fd _in):
(1= 1 Ffclose{fd out):
&7 1 #10 2finish;

&3 nd

andmrdnl e

CUMULATIVE SUMMARY

Covera ge Type Weight | Hits / Total
Statements 108 [ 146
Subprograms 2/4
Eranch paths g5/ 121
Branches 20/ 25
Types 0/1
Expression Coverage 1| 100.000%
Expression bins 2/2
Expressions 1/1
Condition bins 23/ 25
Conditions 6/ 8
Toggle Coverage 1| 100.000%
Toaggle bins 26/ 26
Signal bits 13/ 13
Assertion Coverage 1| 100.000%
Asszertions 5/5
Covers 3/3

CUMULATIVE INSTANCE-BASED COVERAGE: 89.102%

COVERED INSTANCES:
FILES: 3

Active-HDL 15 Overview Presentation

1/4

done

"1

Hitsf Total
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Verification Plan

> Enables validating the verification
process with a test plan
It allows users to link the requirements

from test plan to coverage results to see
if verification goals have been reached or

not

Allows user to rank tests to select

minimal testsuit for regression tests

Test plan

(XLSX format)

€9 Aldec Coverage Report — O =
File Edit Search View Workspace Design Simulation Tools Window Help @
EX-Ys i
» Design = | Verification Plan - Curmulative Summary
- \erification Plan
i [7] 0 tastplan CUMULATIVE SUMMARY
4- 4] 1 Code Coverage Section Local Local Local Recursive | Recursive | Recursive |,...
- [ 1.1 FPGA-01 Coverage | Hits/Total | Link Status | Coverage | Hits/Total | Link Status e
- [ 1.3 FPGA-03 : :
- 1 Code Coverage Mo bins 0/0| MNolinks 96.875% | 6367638 all
- [ 1.4 FPGA-04 d : !
- 1.5 FPGA.DS - 1.1 FPGA-0L 100.000% [ 176/176 All 100.000% | 176 /176 All
i 1.2 FPGA-02 100.000% | 129129 All 100.000% | 129 /129 all
RAMKING RESLLTS
- 1.3 FPGA-03 100.000% 3/3 All 100.000% 3r3 All
10 | e | covernge | oo | O amaing Test Name - 1.4 FPGA-04 100.000% | 30/30 All 100.000% | 30730 Al
-2 96.702% | 80.507% 0.741% 4 | Joutputiresults.acdb:testCFG3 i 1.7 FPGA-0T7 100.000% | 1387138 All 100.000% | 138 /138 all
e 3 97.222% | 90.515% 0.519% 3| Joutput/results.acdb:testCFG1 i 1.8 FPGA-08 100.000% | 138/138 All 100.000% | 1387138 All
~ Redundant tests - 2 Functional Coverage| No bins 0/0| MNolinks | 100.000%| 22722 All
-4 97.222% | 87.381% 0.000% Joutput/results.acdb:testCFG2 - 7 1 FFGA-0D 100.000% 1/1 Al 100.000% 1/1 All
5 97.220% | 95.961% 0.000% Joutput/results. acdb:testCFGS

97.222%

82.448%

0.000%

L= L= =}

Joutputiresults.acdb:testCFGS

www.aldec.com

]

Test plan

(ODS format)

Save as XML
Spreadsheet 2003 I

plan.xml

Import to acdb
with xml2accb I

Simulation 1

Simulation 2

Simulation N

L 3
U plan.acdb
v

:

:

Text
Viewer

HTML
Viewer

acdb merge I

:! % results.acdb

- —=

Link plan sections and coverage
results with accb merge

Verification flow with a user-defined test plan ‘

Active-HDL 15 Overview Presentation
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Extensive list of Verification Libraries Supportﬁ _

Active-HDL compiles and simulates HDL verification
constructs. This provides the ability to simulate using

advanced verification methods like functional coverage and
constrained randomization.

Active-HDL supports followings verification libraries:
» UVM 1.1d, 1.2, 1800.2-2017, 1800.2-2020

O'AL

» OSVVM
» UVVM
» VUnit

UVM

\

o /

" ALDEC

THE DESIGN VERIFICATION COMPANY
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Profiler

/L

» Profiler measures information on statement execution time
and helps to identify performance bottlenecks

Profiler Viewer - Ch\My_DesignshSamples_111_x64\Datapath\profilersprofilertbp - ([l >
File Edit Wiew Help
@ G| 3408MHCPU [ 7| #A[1T oz | 4% %% | 4 0
Hierarchy |  cPUTicks | Share[%]| Timelus] |CPUTickswithC..|Sharer REGwhd  Details
=k Root : datapath. Dummy topdeve. .. - - - &1 617 703 A | Line CPU tick: Source
El:r:uthercudeb:r:nthercndeb 559 454 534 96. &b 17 457 32 09 494 534 19 Nore .
£ < other code > 55494534 9655 1745732 55 454 534 0 None
[k top_testbench : datapath top... 1167 977 1.90 M2 72 2123169 21 Naone —{f Section below this comment is aufomaticall maitaineo
£ WRITE_TO_FILE 1054 038 1.71 309. 28 1054 038 22 None — and may be ovenwritten
£ CLOCK_CLK 60 765 0.10 17.83 60 765 23 None —fentiy feg) archiecture feg)
i STIMULUS 53174 0.09 15.60 53174 %g Hﬂne ——
UUT : datapath top top ) 0 0. 00 0. 00 955 152 one . _
- [I{}t U0 - datapath datapat... 0 000 0.00 686 879 e ore |
— JF UO : datapath ALLL... 11 408 0.02 3.35 435522 g None R
I U : datapath A... 331143 0.54 57.17 331149 29 Mone genenc|
{ U1 : datapathre... 93 365 0.15 27. 40 53 365 30 None 5:NATURAL = 15
£ line__109 10 963 0.02 3122 10 963 ﬂ Hnne Wlt:t
£ line__104 445 0. 00 0.13 445 one - .
= 4 U1 : datapath REG... 3562 0. 01 1.05 165 890 = e o 5::;:’:&'_ ST
Ik U1 : datapathre... 78 155 0.13 22.95 78159 16 Mone RESET :in std logic:
£ line__ 67 2484 0. 00 0.73 2434 7 None DOUT : out std_logic_vector|S downto ()
E line__ 68 1078 0. 00 0.32 1078 18 None )%
=+ Ik U2 : datapath COM... 1448 0. 00 85 057 ig mgzz end reg;
I U1 datapathre.. | /5632 | 0.12 ) L )
Lk U0 - detapath C.. 5374 0.07 j; ey
Ik U2 : datapath.M... 2613 0. 00 . 47 Mone architecture reqg of reg is
£ line__28 1448 0.00 0.42 1448 44 MNone -
S5 ét U1 : datapath CONTR.. 0 0. 00 0. 00 268 313 45 10 899° h
= J UD : datapath.cortr... 160 528 0.26 47.12 160 588 46 None '
& LOAD_COUNT... 14810 0. 02 4,35 14810 1 o s
— 2 COUNT _assign... 14108 0.02 414 14108 =0 13 109"
— & LOAD_REGS_a... 12 606 0. 02 3.70 12 606 51 10 796*
— £ ADD_SUB_assi... 11 264 0.02 3.3 11264 52 240
— % SELECT_R_ass... 10 568 0.02 3.10 10 568 53 3544
— {3 LOAD_OUT as... 9574 0. 02 2.81 9 574 24 6 358
= E U1 : datapath COU... 107 725 0.17 31.61 107 725 Eg ngé
£ line__49 103 733 0.17 30, 44 103733, & None
Fy » ha MNone
59 Mone 0
E: Hierarchy 1:: Processes 1k Units 1k Processes %, Unused subprograms £ >
Filter: OFF

ALDEC

THE DESIGN VERIFICATION COMPANY

www.aldec.com Active-HDL 15 Overview Presentation




Automatic Testbench Generation p

) AUtOmatiC generation Of Testbench Generator Wizard %
simulation testbench in different Defre estvecrs

Test vectors from file

e S [ ]

Select a test vector file:
) Generate teStbenCh template for any C:\My_Designs\Samples_111_x&4\FIFO_mix'src\waves.asdb
! ! Testbench Generation Settings >
deSIgn unlt' Scif;jls found in file: L[J:LLF;Trts Select method
» Generate complete testbench from test 2 a2 | | Smiey) Wt ics o movng rough o veoms of FSM gt
Vector inputs Such aS Waveform file. [] Strateqy?  Minimal test of moving through all transitions
Strategy3  Test of getting every _FSI'H'I state starting fru_m the initial one
» Generate complete testbench that nénet LN ot by ueng he et sl
compares simulation result against oK Cance
golden test vectors.

» Automatic Testbench Generation
for Finite State Machines (FSM) in
three different styles

[7r Input_Stimulus.awe * — O *
File Edit Search View Workspace Design  Simulation Waveform  Tools Window Help [2]
QB> [ @CIF0 80K 8|5 &k Q000 0w | % h| A K KFFE & %4 %% 20 mae| mm-[9 [
Mode Hierarchy Signal name Type Value L - L L L L I -
rrrirrrrrirrirrrrirrrrririrrirriririrrirrtrirrtrtrlrrinr
| I | [ | [ | [ | [ | [ | [ | [ L
rrrrrrr
2=
wave.asdb

ALDEC
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MATLAB and Simulink Co-Simulation

» Direct Co-Simulation Interface to: ] R SERSE DS ==
» MATLAB

» Simulink

» Call MATLAB functions directly from HDL code or
call Active-HDL from MATLAB

» High speed system-level testbench
and co-verification environment

Pﬁ matlab _mixed_cosim E\@
File  Edit Wiew Display Diagram  Simulation  &nalysis  Code  Tools  Help
[ = el
% - 8 EH-E-LOP - © Era—e
| aaaaa _mixed_cosi |
® || Pu|matlab_mixed_cosim
2! VHDL
E3
— wout —e 23000 2 = ¢ plin @ loutp——s——— Az module
=£
Gain1
ge nd_stage o b+ plaincTvEH DOt plim  phase
= o mg@spec 1 | IIR_MagPh
— L L
—» —
=2 IIR_sp_Relm EE—
Mag oo
e s T S TR
Gain2
= ! e i D Qoutf—e——— mlim  phaze
ACTIVEHDL™ Pure_FFT_HOL yaZpec 2 pure_MagPh . I f f I I
_h L .
o T Simulink co-simulation parameters
100%

ALDEC

THE DESIGN VERIFICATION COMPANY
www.aldec.com Active-HDL 15 Overview Presentation :



Unit Linting

_ : I:I | [ freq_top.b

£F testbench_cnt_bed_conf " X |

0. Unsorted | | | -I]
» Build-in interface to ALINT-PRO allows to [© Workspace freq meter’: 1 desigais

) freq_meter
lint selected units and present results within

/" Add Mew File
E:T Readme.tct

. 1 [ and2.vhd
Active-HDL User Interface 2 BRI o
3 wi ' h Open
4 Pl Cpen in »
5 [ ¢ . .
. . . . — [T Addfile to design...
» Pre-linting allows to get rid of most issues 6 mEOco
7 [ fr
before full linting and synthesis process B ¢ Eporttag.
10 e te | | L
B ow Assign HOL Files... :F_:IH .
B - . . | “larow E Compile F11
g WﬁEWMEWMMWMEmWMMm% mERhT F" ﬂTT .
4 wuse IEEE.STD_LOGIC_1164.all; —,.-"' A Exclude from Compilation .
5 Sgﬁmlﬁﬁﬁwiwm i 'RE
7 =2 fifZ =, Run Unit Linting L
a8 ng;Iy..b;angd ..
g ik 1*  Synthesis Check . ST :
16 Wmmgﬁmmmmww
ﬁ sovononvoroooocBleBH i QUL STD LOGTC VECTOR. L1, downta. 8). ..
wovomsonsmrpeonBleBad 4 QWL STOLOGTC VECTOR. L3, dawnta,. 8004
13 end binzbed;
14
15 Rrchatecture BIN2BCD ARCH of bin2bcd s
16 " Warningl(s):
17 begln_ STARC_VHDL.1.1.6.1 Architecture "bindbod (BINZBCD_ARCTH])". The "BINZBCD_ARCH" architecture name does not match required regular expression "RTL" that should be used for the RTL code description. Level: Recommendation 1.
18 ....w1th.BIN. selecrs
19 BERL . SZns 80815 0080..200001 5. 1201011 51210101 5. L. 210000 5,
26 -0010."..when.. 800105 1201188 ). 181100 e
21 "Q011: when.. .G - " 31~ oy 2 -1
22 "Q180: whap. 901486 1 91118 1 "119480" .,
2 "a1G7 . "AA1A] " " M A 8
23 "8118: wh
25 . HATA A0 sdems HAATAAR 1 HAaAAAT R | mAaaAATTm
g? = # ALINT-PRO: C:/My Designs/Samples_111 x64/Bjack/src/disp_units.vhd : (76, 1): Indentation of "H_TMP" concurrent statement 1s 2 space character(s) less than 1t 15 required. ~

28 = # ALINT-PRO: C:/My Designs/Samples_ 111 x64/Bjack/src/disp units.vhd : (81, 1): Indentation of "LED_L" concurrent statement 1is 2 space character(s) less than 1t 1s required.

= # ALINT-PRO: C:/My Designs/Samples 111 x64/Bjacks/srcsdisp units.vhd : (83, 1): Indentation of "LED _H" concurrent statement 1s 2 space character(s) less than 1t 1s required.

= # ALINT-PRO: Warning: STARC_VHDL.1.1.6.1 C:/My_Designs/Samples_111_x64/Bjack/src/disp_units.vhd : Tse, 1): architecture "bcd2led(BCD2ZLED_ARCH)". The "BCD2LED_ARCH" architecture name
does not match required regular expression "RTL" that should be used for the RTL code description. Level: Recommendation 1.

= # ALINT-PRO: Warning: RMM VWHDL.5.2.5.2 C:/My Designs/Samples 111 x64/Bjack/src/disp units.vhd : (53, 2): Architecture "bcd2led(BCD2ZLED ARCHI". Comments are missed for the "L_TMP",
"H_ TMP" signal declaration(s). Level: Recommendation 2.

= # ALINT-PRO: Warning: STARC_VHDL.3.5.6.3_a C:/My Designs/Samples_111_x64/Bjack/srcsdisp_units.vhd : (52, 2): Architecture "bcd2led(BCD2ZLED_ARCH)". No comments are provided for the
“"L_TMP", "H_TMP" signal declaration(s). It is recommended to add comments 1in the same line with signal declaration in order to improve the code readability. Level: Recommendation 2.

= # Linting fTinished successtully.
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ALINT-PRO Interface

» Detects wide variety of design
problems at desigh entry

. g Design Browser X | [# bjack.vhd 7 [x]|
» Be aware of hidden bugs & testbench_ci =2 mlole 2le2en 18" [ =ojsjpe
Q. Unsorted

(from synthesizability to CDC
and DFT issues)

» Prevent issues at subsequent
stages of the flow

Lo L P —

"Thiarle"s 1 A

Add Existing Design to Workspace...
Add New Design to Workspace...
Add Existing Library as Design to Workspace...

=7 Expand All Designs

Collapse All Designs

Compile Workspace
Workspace Compilation Order...

15

LOGIC _1164.all;

: out STD_LOGIC VECTOR (6 downto
: out STD LOGIC VECTOR (7 downto
: out STD_LOGIC VECTOR (6 downto
inout STD LOGIC VECTOR (2 downt
inout STD LOGIC VECTOR (1 downt
: 1nout STD LOGIC;

~[#%  Function o . inout STD_LOGIC;
. . N BjackOn Generate Compilation Order Macro... ARD : 1in STE_LDEIE;
(avoid costly re-spins) o Aca N SR T e
IV bjack libr

Delete Simulation Data Open Project Policy

» Get started quickly using

Open Project Waivers

Archive Workspace... R
d f. d d ™ h k. Restore Workspace... FRUC TURE O [ are s
predefined design checking o S

4 Workspace Properties... D

policies g
, Pick a dedicated rule plug-in R
(STARC, DO-254, RMM, CDC and more)
» Available as an option for DM and PE configurations
» Included in EE configuration

in 5TD LOGIC;
= an STH 1 NGTC -
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Assertion Based Verification SVA and PSL

» PSL and SystemVerilog
» Properties/assertions/covers embedded in HDL code or kept in separate files
» Assertion and cover messages in simulator console

» View assertions and covers in a dedicated Assertion Viewer
(status and statistics for each assertion/cover)

» Set Assertion Breakpoints and edit them in the new Assertion tab of Breakpoint Editor

» Assertions and Covers tabs in Code Coverage Viewer :
view statistics for the entire monitored design

» Assertions displayed in Structure tab of the Design Browser

» HDL Editor and Language Assistant: syntax highlighting, code auto-complete, and pre-
defined language templates.
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Conclusion

/L

» Common Kernel Simulator supporting mixed VHDL, Verilog, EDIF,
SystemC and SystemVerilog simulation

» Integrated Design Entry and Verification Environment

» Interfaces to FPGA and Logic Synthesis product from universal Design
Flow manager — vendor independent

» Ability to invoke simulations in batch mode or GUI, compete user control

» Advanced Debugging and Analysis Tools

» Support for Encrypted IP delivery from FPGA Vendors and IP Providers

» Powerful interface to Matlab/Simulink for signal processing applications
— co-simulation

» Assertions Support Available — SVA, PSL

» Advanced verification: UVM, OSVVM, UVVM, Cocotb.
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ALDEGC

THE DESIGN VERIFICATION COMPANY

Corp. Headquarters Solutions
2260 Corporate Circle, Suite 400 Riviera-PRO™
Henderson, NV 89074 Advanced Verification Platform

Active-HDL™

Ph +1.702.990.4400 FPGA Design and Simulation

Fax +1.702.990.4414

sales@aldec.com ALINT-PRO™

Design Rule Checking

HES-DVM™
HW/SW Validation Platform

Training https://www.aldec.com/training Tysom™

High Performance Embedded Development

Spec-TRACER™
Support https://www.aldec.com/support Requirements Lifecycle Management

DO-254/CTS™
FPGA Level In-Target Testing

Blog https://www.aldec.com/company/blog

HES™
. ) SoC/ASIC Prototyping
I:Il.l h al h
in IS IS oA /RTX

Prototyping Microchip™ Rad-Tolerant Devices
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