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Synplify Pro0ll 4 Synthesis £0 ModelSim0il A Simulation dtJ| #8t EX ¥ 2

FPGAE OISdi Al ProjectS XHGIHAN SHS
OtYl Function simulationOl 2t 2t0F &tCt. 1
gl= Function0il CH&t &8+, =, LogicOl CHEH D F0t2 ZEot= 20l HE=012] H20ICH
Ol SimulationS &tCt= X2 RTL source codeE &4d 0| & HsS H=KE

Ct. olXIGt 58 &84 F0l= Wit 210K ot AS=0| Optimize &I A NetlistOll =
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Optimize &l O

Synplify ProOll K= Oleigt S HO0ILE JIEt THE =8 S= ?IoHA Optimize &l XS 2JI ?8
tH

Attribute=S 0l JA=0 OIHSS 4HEL, AE &

1. Attributes

(1) syn_keep : LS NetOl CHEt OptimizeE 2 Ot&CH.

(2) syn_preserve : Flip-floput 22 Sequential A~ Xt=2| OptimizeE 2 0t=Ch.

(3) syn_noprune : Designert (™ =& 5&t0il Instantiation o & Component= 2| OptimizeE
orOtE= Lt

(4) syn_probe : Debugging & &0|LI & HAE S2 SHZ oA Design LHE2 AlSLE
PortS2 &2 Output Z1e& Bt=0 Z=CI.

(5) syn_hier : Hierarchy design0il Al & Hierarchy2| Interfacel CHst R XL} OptimizeES Z & &t
OoI0 AFEE = A= gt=Z2 = Hard, Soft, Flatten, MacroS 0l }12 220l et InterfaceOll

et =Xe &= 2=

[e=) =2 o

2. Syntax

(1) Verilog HDL :
Object /* synthesis attribute_name = <value> */;
(2) VHDL :
Attribute attribute_name : <type>;
Attribute attribute_name of object : object_type is <value>;

[m;
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library synplify;
use synplify.attributes.all;
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3. Examples

syn_keep Example
Atity syn_keep is \

port(in1, in2 : in bit;
module syn_keep (out1, out2,clk, in1, in2); clk : in bit;

outl, out2 : out bit);
end syn_keep;

output out1, out2;
input clk;

inputini, in2; archite o s Loa
attribute syn_keep : boolean;
signal and_out, keep1, keep2: bit;
ibute syn_keep of keep1, keep

wire and_out;
wire keep1/7* synthesis syn_keep=1 */;
wire keep2™!* synthesis syn_keep=1 */;
reg out1, out2;

3 : signal is
true;
begin

assign and_out = in1&in2;

and_out <= in1 and in2;
assign keep1 = and_out;

keep1 <= and_out;

assign keep2 = and_out; keep2 <= and_out;
always @(posedge clk)begin process(clk)
outl <= keep1; begin
out2 <= keep2; if (clk'event and clk = '1') then

end outl <= keep1;

out2 <= keep2;
Q\dmodule / end if;

end process;

Qd rt1; /

syn_keep Example

)

e [ T
[ing == L oo Ut
ancd_out kesp2 out?

;

Use syn_keep at the input of the

registers to get registered

outputs for outl and out2 =

—-—|> IID Qll [Gul ==

kespl outl

Without syn_keep out1 and out2
optimize into one register.

out1
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syn preserve Example

/ \ entity syn_preserve is
port (out1 : out std_logic;

mo = out2, clk, in1, in2) outz : outstd_logic;
* synthesis syn_preserve=1 *[; in1,in2,clk : in std_logic);

end syn_preserve;

output out1, out2;

architecture be

input clk; -
input in1, in2; ibute syn_preserve : boolean;
attribute syn_preserve of behave: architecture

reg outt; : true;
reg out2; signal reg1 : std_logic;
reg reg1; signal reg2 : std_logic;
reg reg2 ; begin
always@ (posedge clk)begin process(clk)

reg1 <= in1 &in2; begin

reg2 <= in1&in2; if (clk'event and clk = '1') then

out1 <= Ireg1; reg1 <=in1 and in2;

out2 <= Ireg1 & reg2; reg2 <= in1 and in2;
end out1 <= not (reg1);
endmodule out2 <= (not (reg1) and reg2) ;
end if;

end process;
end behave;

syn preserve Example

reg?_2 ‘ reg! " out?_2 out?
Use syn_preserve to keep reg2
and out2 register from getting \_
optimized = m —

outl

Without syn_preserve reg2 and

out2 registers are optimized with a
warning
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syvn _noprune Example

4dule top (a1 ,b1 ,c1, d1, y1, clk); \

output y1;

input a1, b1, c1, d1;

input clk;

wire x2, y2;

reg y1;

syn_noprune ui (a1 _bh1_c1, d1,x2,y2)
I*synthesis syn_noprune=1 */;

always @(posedge clk)
y1 <= a1;
endmodule

module syn_noprune (a, b, c, d, x, y);
output x, y;
input a, b, c, d;

assign x = a&b;
assign y = c&d;

(ndmodule /

entity noprune is
port (a, b, c,d :in std_logic;
x,y :outstd_logic);

end noprune;
architecture behave of noprune is
begin
-- Empty architecture represents a black box.
end behave;

entity top is
port (a1, b1, c1,d1,clk : in std_logic;
y1 :outstd_logic);
end top;
architecture behave of top is
component noprune
port (a, b, ¢, d : in std_logic;
x,y :outstd_logic);
end component;
signal x2,y2 : std_loaic;
attribute syn_noprune : boolean;
attribute syn_noprune of u1 : label is true;
begin
u1: noprune port map(a1, b1, c1, d1, x2, y2);
process(clk) begin
if (clk'event and clk = '1') then
y1 <=a1t;

end if;
end process;
nd behave;

syn _noprune Example

» e

al z D Q

v

syn_noprune

O0Tn
|

ui

dt >

il =
ck > '
:> DQ‘°—E>




= >» Post-Synthesis Simulation

using Synplify Pro and ModelSim

Synplicity

syn _probe Example

mjule alu(out1, opcode, a, b, sel, cIk);\

output [7:0] out1;
input [2:0] opcode;
input [7:0] a, b; o | Ié.UT4_EEE2
input sel, clk; e I ]

o |
reg [7:0] alu_tmpd* synthesis syn_probe=1 o, | :§
reg [7:0] out1; ' alu_tmp_8[0]
always @(opcode or a or b or sel)

begin
case(opcode)
3'b000 : alu_tmp <=a + b;
3'b001 : alu_tmp <=a - b; o&]

3'b010 : alu_tmp <=a ? b;
3'b011 : alu_tmp <=sel ? a : b;

default : alu_tmp <=a | b;
e:dcase I Enabled | Object Type Object Attribute Value | Val Type
en
always @(posedge clk) i F net |l tmg[7:0] syn_probe |1 hoglean

out1 <= alu_tmp;

endmodule | : ¥
AT mutsiououts £ Regieters £ Mb-CyclePalh{ False Paths b Attributes A0f ]| »
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4. Prepare the Netlist for Post-Synthesis Simulation

Synplify Prodil A= &40 CHSt ZZ Netlist2t P&RE Constraint fil

P&ROIA AtESHI] 2 &t

S el EDIF typeOl Lt Verilog type2| NetlistE

Simulator0il M= Post-synthesis simulation2 &tJ| fIdiA= &4 &

HDL typell Netlistot 22

0ld 2 <Iall Synplify Profll A= <
HE =0 M “Impl Options..."2t= H
RTL source code type0il tetA 5~6J02] TapOl
SEIBH A, Otelioll fI XIS “Optional Output Files” 2t= 220 A XKHAINHA 2 2E Typell Netlist
0l siEgot= .vhm(VHDL type) fileOl Lt .vm(verilog HDL type) file=2

0lXS 0l2d M Post-SimulationS £=&ist

Oll 5=

?lst Option= & EioH™,

ULH.

ot Ch.

r2rol =

0

4 e

o, tts

m 2
N o
o

=2
=

A=,

= UL

™ Pop-up windowJ}

Of

[
e= OIS

| 2=0

°f JElAN EX

otLE

=
BHEN =

== VHDL && Verilog

Z=0l, DefaultZ =
Ct. oLt EE9

0l Synplify Pro2| &%
LIEFLEA &2, HDlol=
1 =0l M “Implementation Results”2t=

EH
=

=2
=
=2
=2 =
=2
=

A
e

Ol U§ VHDL type2l &d<20= VHDLOI XtAMIOl CHSt Version0l =0l Synplify ProilMeE JI2&22 93
=0 F1, LibraryS0Hl AlE

Simulatortil A, £36| ModelSimill Al = Source=
oot £ = UL

UL

version@ & ot=

, N&% = VHDL fileS2
£ Compile & M ¥
Olzd0f Chet D82 &AH = AMSEO st WE

2% 93 versionS XISt

o

o=

S Al 0I5 # 0t 2 Compile errorE

S20M Compilelil CHet =2

oA

: e i = i
PalZHES + 0B« D2 ||DPDOPH e » | =
0 Project... i ®
| CORMIATER | - [ Synplify Pro
Close Project | [ Altera APEXZOKE - EP20KAOE : FI44 : 2%, map logic, cligue
Add File, | |.CH#USERWIMKIMt#DocumentsHE xample'#VerilogHDL syn-keesp... I[ rewi | Tupe Modified
Change File... | = @' Cptions for implementation: rey 1 x| :
- Device | Options/ConstrainthJmplementation Results YTiming Report | Verilog | YHOL | -
Implementations: -
\ Implementatmn Mame: L1
Irmpl Options, ., F
View T \ Hesults Directary: B
—Ig |C WUSERWEMEIM®DocumentsWExampleWverilogHD LY s yn _keep Browse, ., ¥
————— | L]
Freguency Result File Mame: Result Format: L
i [ vam Jvam =\
v FSM Compiler jonal Output Files
[~ FSM Explorer q q ’
’ rite Mapped Verilog Metlist
I'zggflfnﬁ'gcge Sharing tite Mapped VHDL Netlist
I~ Pipelining WWrite Wendor Constraint File (——
. Synplicily
=0l E=[E= Ll =) EET

-10 -
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5. Post-Synthesis Simulation using Model Sim

Model Sim0il = SimulationOfl CHEH S JtXI2 Ol ADE EXHEtCH otLk= VHDL typeOll CHE 220111,
CtE otLt= Verilog HDLOI CHEF 2 0ICH AtEcts 230U CommandS = 2120l TetA 52te

XHOI ot dl, 2t 2 X0l& 2 VHDLY Library [H=ZO0ICt.

o

$0
rr

Synplify Pro0ll A= & JHXI0 THet 28 25 2t == AJI 20 &0l JXID /L= SimulatorOfl
tHet 2ol AO = LE, ctOI&AO CHet Xiefol SICHE Testbench file typeOl Lt
Ar&lol Bl SlohA =

U= BHHES Batch job2 #I8t Tcl command= 0|2 Z Batch file2
M AF=3HH He|otLt.

(1) VHDL

OJ| Ol A0l A= AlteraAt2l APEX20KE deviceE AIEot= H2 ChER1D UCE  Xilinx deviceE AIEot=
B RE= Target library0ll st 220 etk UHXI= KABHALE ZC

- cd <working directory>
SH2 W HH E2 92 F0 4H0 A= ed Menu SO0 FileS &5 =, Ot
Change DirectoryE & &4&tCt. 124 ™ Pop-up windowJt LIEILED Ol E OlEaM SHEGH

2 Main window 42| message &0l Al Tcl command2 LIEHLID| = O

Ol=stCt. Olefst M=
OlHdE2 0/=5tH Batch file2 &H ot = UL
_|ol x|
File Edit Miew Compile Simulate Inols Window Help
= _IJE; ______ : : I—U::I g .......... ‘
Open » | |# Reading C:/EDAModeltech 5 Bbel vzimdpref il *
::Ioset : ModelSim: cd fuserdkmkimdexampled
Irnpor
Save M| Chioose a Directary 21l
= d = 2R | 3 examples =] + =% EE-
Change Directony. .
— datasets [ tcl_tutarial
Transcripk 'l fareign 7 vidpoker
Aidd ta Project » LﬂlilxedHDL .
profiler
projects
S0
Directory Mame: |C:A\EDAMAodeltech_B.Bbexamples F

-11 -
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- vlib synplify

el CHAl File MenuOll DA New &S0IAM LibraryE &
O J10l Library 0|2 MW =Ch. OlH LibraryE Mz 2=
LibraryE O|&3dlJ| fIof S Xl LibraryE Mapping AlHAF&=

ot™, CtAl Pop-up windowJt StLE LEEFLELD,

F;‘
o == AeX, otLIH 0I0l EMot=

7] ModelSim SE PLUS 5,Bb

e Create a New Librar,
Elnse y |ModelSime vib sypnpli]

Open ﬁl
Import P Eeem=== 5 _ . . .
S ave » Fualder a nes library and & logical mapping to it
Delete - Source b ™ i3 map to an existing librang
Change Directary. . Froject...

R
Tranzcript b window * Ll!:'rar}' M arne:

Is_l,lnpllfl,l

Add to Project J
Fiecent Directories * — Library Phyzical Mame:
Recent Projects  * IS_'r'r'lphf_l,l
[t

0k, | Cancel |

- vlib apex20ke, vlib work
22 HHeZ HQRE Library 2 =0 =HU Mapping Al &CH MIHIXE AlteraAtel AtE0ot=
Device?! APEX20KEQI CHSt LibraryE Ct=0 =1, ZEH2=Z Work libraryE Ct=0 =Cl.

Create a New Library Create a Mew Library #l
— Lreate — LCreate
¥ anew library and a logical mapping ta it ¥ anew library and a logical mapping to it
™ {a map to an existing librang ™ {3 map to an existing librang
— Libramy Mame: — Libramy Mame:
|ape:-:2[lke IWDTH
— Libramy Physical M ame: — Libramy Physical Mame:
|ape:-:2[lke |wu:urk
)4 | Caticel | Ok, | Cancel |

- vcom -93 -explicit -work synplify <Synplify Pro installed drive &
directory>/lib/vhdl_sim/synplify.vhd
OlH= CompileS oiiOF & XtellOICt. A 12 Ol= S0 A “Compile"S &E&46t10, Otel ListOl A

-12 -
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CHAl “Compile”"2 &E&i5tH “Compile HDL Source Files”"2t= Pop-up windowJt LIEILILD, =AM U2
Compile2 +&5tH &Lt GHIIM =Mz Z= Design® Hierarchy2t Z2tAH DI JA=0l, & AI&Edt=
Library0il CHoll A Compile2 oilZ=0{0F 3CH A S& Pop-up windowil Al “Library” &0l A
SynplifyE &&of = C+3, Synplify Prodt &XI&l 0 U= Directoryil Al lib/vhdl_sim directory0il A
synplify.vhd file2 S &idi M “Compile” di= EICt. 0 M & Compiler Optiontl A VHDL version(i]
CHSt OptionOl Enable=l 0! /A=XIE M Adt1D, Ot Disable®l 0 JUCHH BtE Al Enable diF=1 LM
Compile oli OF Compile ErrorE 22 %= QUCt. Compiler Option2 & 215tJ| ?Ioi M Pop-up windowE
f2HdH, 08 O X E “Compile HDL Source Files” pop-up window?2| Ofell 220 U= “Default
Options..."2t= HES 21U “Compile” menulll A “Compiler Options..."& & &45t24 “Compiler
Options”ct= Pop-up windowJt LIEFACE. GHJI0IA oS Option== QoA AtESE = UL

0|72 =0l Synplify ProOl Al 2FS Y Simulation® VHDL type2| NetlistE Compile & [H0l<

OF&JEXIOICH BHH, AlteraAtOI M MIEdHoAL 2S00 W= VHDL typell £ =2 87 version2 Default=
AESHI] 20 Compile & 0= 01248t Vendor =W A XI&3t= VHDLS version2 BIES Al 1)

0l [ Options AZoH0F E2 28t Compile ErrorsS 22 += UL

Jel 8+ Designdt &4 CHAHIOIAM AttributeSS ALE0HI] ®?IoH A Attribute LibraryE AFSRUCHSH 21t
Netlistll & OI210 CH& 2201 =MaotHAM, synattr.vhd filetl TiSH 212 27 & =% QUCH 0 M
S Al 22 synplify.vhd2t =22 LEH2=Z Compile oii=™ = Cf.

= ModelSim SE PLUS 5,60 T=IEs]
Eile Edit Miew | Compile Simulate  Tools  Window Help [SfpieiEtaelsetor] |
22 BE e i YHDL | Verlog |
Compile Options. ..
Mame EIElE S IEd !se 1933 Language Syntax [T Disable loading messages
M work, Eompf:e _';"d [~ Don't put debugging info in librang [~ Show source lines with errors
M voi2 Corle oo ¥ Uss esplisit declaratians ori
-1l vitalz2000 omple eport.. e explicit declarations only
Compile Summary. ..
4 I I L . PR H .
M Froject Defaults. I_Eheck far: Report Warnings Or:
= = = Synthesis
Cormpile HOL Source Files
¥ “ital Compliance
Library: IS}.npm}. j ¥ Process without a %alT statement
o s . v MNull R
e HAdn I@ whdl_sim j & Dptimize for: F HullFiange
| n L. v . - - q
arith, vhd stdllﬁdh.vhd ¥ Stdlogicl64 ¥ Mo space in time literal [e.q. Sris)

atithb, whd isynplify, vhd ;
rmisc, vhd [valunsignd, vhd W il
signed.,vhd [wlunsigndb, vhd
signedh, vhd

1 std 1164, vhd 0K Cancel Apply

OH OIS [synplity,vhd /
! [ Em ]

= A(TR |HDL Files (=, wix,vli=, vhdyuhoi*.hdlj*ﬂ Done

Default Options. . I Edit Source |

¥ Multiple drivers on unrezolved signals

- vcom -87 -explicit -work apex20ke <Quartus installed drive &

directory>/eda/sim_lib/apex20ke_atoms.vhd, apex20ke_components.vhd

-13 -
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OlM= &N AtE0dt= FPGA devicetl CHet LibraryE Compile of =0{0F StCt. OIAINIAM X E AlteraAtel
APEX20KE deviceE AIS3MCIH, & LibraryE apex20kez & E4GHD, 02101 UHSt Library2 VHDL file2
Z0tAl Compile ot™ ECH 0l O ModelSimOll A AlteraAt2l 01218t Devicetll CH&t Compile &M RUes
LibraryE HEotd UCHH XS Library Mappingoi M AFEotH &0, X 20H 2E2 Quartusit
A X| &l Directorytil M ~/eda/sim_lib directoryil It 2t DeviceOl ol & VHDL =2 Verilog fileE2
fAE &= QCH OIIM oY St= VHDL fileS SEiGi A Compile of =2 ECt. Ol M S JH 0l&t<
LibraryEZ VHDL file2 AlEct= Z<20= =MUH SH M Compile o= 0F ErrorE 20t =& = RULH

Error 2MAI0l= =AM E Z2loiA CHAl Compile off =™ &Lt 0l GOl 212 Synplify Pro0il CH st
A2 0t&HIJHXIEZ Compiler Optiontl M 2+ FPGA vendor=0| X, Hl&3dt= VHDL version0l Cf &t

Option2 &Q2Idl == 200l EZ 25t Compile ErrorE &0t £ = UL

rr

&ot

ol

m[I

Ql

Compile HOL Source Files 21 x|
Compiler Options ]

Library: Iapex2Dke

FE HAD: | simib

J altera_mf_components, vhd : np
APEXZOK_ATOMS W -ape><|| atoms. v [T Dot put debugging info in ibran [T Show source lines with enmors
APE =K _ATOMS, WHD -apexu atorns, vhd - i

APEX20K_COMPONEMTS.VHD [y apexii_companents, vhd R Use explicit declarations anly

apex2ke_atoms, v FLEX]DKE_ATOMS.V

[ Dizable lnading meszages

apexr20ke_atoms, vhd flex 10ke_atoms, vhd — Check for——— — Report "Warnings O
| ™ Synthesis
¥ Unbound comparnent
IH OIS |"apex20ke_comnmponents,vhd” “apex2lke_atoms ¥ ital Compliance
L [V Process without a WaIT statement
IH HA(Ty |HDL Files (=, vix,vlix, vhdi= vhdlis vhoi= hdli = |
L. ¥ Mull Rangs
—— Dptimize for:
¥ Na space in time literal [e.g. Sns)
Default Options... Edit Source | V¥ StdLogic1164
¥ Multiple: drivers on unresolved signals
¥ vital

- vcom -93 -explicit -work work <working directory>/<design_filename>.vhm

Compiletil A 2EE22 JI& ER8F NetlistE Compiledi =21 {18 SHAHOICH. =2, Testbench file2
Ol M Simulation2 &tCHH Testbench file2 0t X2 2 Compile oif #OF 8tCt.  VHDL netlistE
Compiledtd| fIHA fI0Me Ot&IIXIE 24, LibraryE workE S E&HGH =1, dHY6t= Design2l VHDL
netlistE & &, Compile off =™ &ECh. &1, Synplify ProOll Al 2tS0{ == VHDL type2l Netlist2)

&= .vhmE AFE3t1), 0/24 2 VHDL Mapping netlistE 2|01 8tCt. Verilogll 2 <0l .vm2l
EEIE AZSCH ZAl 0F&IEXIZ 0 Mol= VHDLS VersionOl CHet OptionS #2161 Compile
ol =Ct.  Synplify Pro0il A= 93 version2 VHDL NetlistE 2t=0 Z=C.

12l Testbench fileOl A2 0 OLXI2 0 Compile ol &Ct. 8+ Testbench fileOl SiCtH Model SimCl
Command=2= AlE2d6l M Interactive StHl Simulation & £ QUCH 0O M AIESct=s BE NS0 OIS

& 2= ModelSim2l Main window0ll Al HelpE OIEZoHM 0t AFEE = ULt  (help commands)

-14 -



= >» Post-Synthesis Simulation

using Synplify Pro and ModelSim

Synplicity

Compile HOL Source Files 21|
Cornpiler Options
Library: Iwork j
: : _ WHOL | Werilog |
e 2R |@reu_l x| & o
R gight_bit_uc, srm o [ Use 1993 Language Sprtax [ Dizable loading mess
1 VEIM eight_bit_uc, srr eight_bit_uc, vm [ Don't put debugaing info in librang [ Show source lines wi
8] Data_1 _11_0_ mif s8] eight_bit_uc. srs ] eight_bit_uc. vgm - ;
=] eight_bit_uc.fze eight_bit_uc, sxr eight_bit_ue, wrf IV Lse expiicit declarations only
=] eight_bit_uc.plg =] eight_bit_uc. tel =] eight_bit_uc_cons. _
=] eight_bit_uc.srd eight_bit_uc.tg eight_bit_uc_rm,tcl [ Check for — Report Warnings On:
1] | [ Synthesis
M Ol E(M: eight_bit_uc, vhm [ v ital Compliance N
= = I g ¥ Process withaut a 'WalT state
OF AT All Files ¢+, +) hd
= I _I W Mull Range
— Optirnize far:
¥ Mo space in time literal [e.q. 5t
Default Options... Edit Source | ¥ StdLogicl164
o v Multiple drivers on unresolved
v ital

- vsim -t ns work.<top level name>

CompileOl Error 210 CF 2%2™ 0lH= &K Simulation2 & XtelOICH. <& Simulation2 &1J|
&0l Simulator2 ResolutionS Xt&l2| DesignOl XH Z&o & 2RIt AL 0IHZ2, f2 Menu
SWA “Simulate"E &E45IH, “Simulate”2t= Pop-up windowJt LIEFLELD, GIOIHA 22Z ot 220
U= “default’el= BHHES ==X 2! resolutionOll CHet SIS0l LHEFLELD, OIDI0IA KFAIOIH St=

H
Resolution2 &l &iGtH E Cf.

_I

=

Resolution2 A& 2™ Ol M= Top level2l Designe S EHGHOF & XteOICH. OIJ1 M Testbench fileOl
UCHH Top level2 BtZ Testbench fileOl = Ct. Ol i File OIS 1 Testbench(l M2l Entity 01E0
Ct=CtEH SimulatorOil A= Entity0OlS 22 LEHLIAI @101 MHIE0 &S6tA ZO0t0F &tCh. dell LA
ZEHOZ "Load” HES 29 Main window& 0l = Loaddt=0l [tEMmessage=0| LIEFLEA] EIE,
2= LibraryLt J1EF OIR 2 ErrorJt LIELLIAI Zl=0l, 0l H0ll= MessageE 210 012301 CHEt OIRE
ZHMNM E=XE FHoil=2 = Ch NetlistOl 4 A28t Libraryet VendorOll Al Ml S35t= Library2t0ll
VersionOl Xl 240tA Errordt LIR= ZRE UJI MHE0 Ot2 SHIOF LAHAZX LJACHH Itss x4

HESES ALEoSt= A0l 01248t ErrorE 2XIE &= UL

-15 -
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7 Sim SE PLUS 5.6b oy ] 5
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(2) Verilog
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