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VHDL — 7 segment led

d
> , :
£ b Avarnapaoctoaon He 7-bit
& MSB->g - LSB->a
>
eU d U ¢ g-f-e-d-c-b-a
(G
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VHDL — 7 segment led

* Kwodwkac BCD: Avadika kwdikomotnuevol dekad kol
— Kwdwkac 4 bit yia ta Sekadkd Wndia

0: 0000 | 1: 0001 | 2: 0010 | 3: 0011 | 4: 0100
5: 0101 | 6: 0110 | 7: 0111 | 8: 1000 | 9: 1001

Yriapyouv kot AAAEG SUVATEG AVATIAPOOTAOELG;

Yridpxel TAEOVOOUOC OTN XPrion Twv bit;
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VHDL — 7 segment led

Fufitrghitn oo

B R

— Tunupata: (g, f e, d, c, b, a)

o o d 8 8

d
>
fU g Ub 0111111 0000110 1011011 1001111 1100110
<___ >
d C

ol 5§ & B 8 8B

1101101 1111101 0000111 1111111 1101111
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/ segment led - Pmod

EHie

Pinout Description Table

Header J1
Pin Signal Description
1 AA Segment A
Segment B
3 AC Segment C
- AD Segment D
A 5 GND Power Supply Ground

6 VO Positive Power Supply

Pmod: Peripheral Module interface

Pmod

Pin

Signal
AE
AF

AG

GND

Header J2
Description
Segment E
Segment F
Segment G
Digit Selection pin
Power Supply Ground

Positive Power Supply

5600
¥
p1 A AAAA
5 P2 RE AN
8 P3 ig ARAA J
& Pa L AA1 I AA2
= GND a1 || aB2—
v act || acz
Vee L ap1 ™' aAD2
AEA AE2—
AF1 [T AF2
o1 [AE — AGH Il AG2——
5 P2 AT AMA —c1 c2—
8 p3 [AG AAAN
£ py|C
[
[ ]
& GNp|GND )
Vo
. E.

Seven-Segment Display Connection Diagram

MONO TO'ENA AMNO TA 2 LED MMNOPEI NA EINAI ANAMENO ZE KAGE XPONIKH ZTIFTMH

Ewkoveg amnd 1o https://reference.digilentinc.com/reference/pmod/pmodssd/reference-manual

TMHMA
NAHPO®OPIKHI 4
THAEMIKOINONION
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/ segment led - Pmod

Table 16 - Pmod Connections

P illgnal Zynq pin e Signal Name Zynq pin
ame
JA1 Y11 JB1 W12
JA2 AA11 JB2 W11
JA3 Y10 JB3 V10
JA4 AA9 JB4 W38
sajummmnn 374 L “MWA7 I-IEE 1] CEEEL WHJB7 Wv12 "n

JAS AB10 JB8 W10
JA9 AB9 JB9 V9

JA10 AAS8 JB10 V8

Oa Bpeite oe nota Signal tng FPGA avtiotolyouv ta signal tou Pmod.
Katomv Ba Bpeite o mota pin tng FPGA avtiotolyouv ta signal tou Pmod.
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VHDL — Basics — BCD

MPOXQPHXTE 2THN A2KH2H
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APXITEKTOVIKI)
bcd_values: process is
APXLTEKTOVLKN) begin
case bcd is
when X"0" => seven_segment <="0111111"; --0
when X"1" => seven_segment <="0000110"; --1
when X"2" => seven_segment <="1011011"; --2
when X"3" => seven_segment <="1001111"; --3
when X"4" => seven_segment <="1100110"; --4
when X"5" => seven_segment <="1101101"; --5
when X"6" => seven_segment <="1111101"; --6
when X"7" => seven_segment <="0000111"; --7
when X"8" => seven_segment <="1111111"; --8
when X"9" => seven_segment <="1101111"; --9
when others => seven_segment <=“1000000"; -- -
end case;

end process bcd_values;
digit_selection_out <=digit_selection_in;

. TMHMA ,
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APXITEKTOVIKN

# On-board Slide Switches #

HUHAHHH R R

set_property -dict { PACKAGE_PIN F21 |OSTANDARD LVCMOS33 } [get_ports { bcd[3] }];
set_property -dict { PACKAGE_PIN H22 |OSTANDARD LVCMOS33 } [get_ports { bcd[2] }];
set_property -dict { PACKAGE_PIN G22 IOSTANDARD LVCMOS33 } [get_ports { bcd[1] }];
set_property -dict { PACKAGE_PIN F22 |OSTANDARD LVCMOS33 } [get_ports { bcd[0] }];
set_property -dict { PACKAGE_PIN H19 |IOSTANDARD LVCMOS33 } [get_ports { digit_selection_in }];

Constraints

# On-board led #

HUHHBH AR H

set_property -dict { PACKAGE_PIN Y11 IOSTANDARD LVCMOS33 } [get_ports { seven_segment[0] }];

set_property -dict { PACKAGE_PIN AA11 IOSTANDARD LVCMOS33 } [get_ports { seven_segment[1] }];
set_property -dict { PACKAGE_PIN Y10 IOSTANDARD LVCMOS33 } [get_ports { seven_segment[2] }];

set_property -dict { PACKAGE_PIN AA9 IOSTANDARD LVCMOS33 } [get_ports { seven_segment[3] }];

set_property -dict { PACKAGE_PIN W12 |IOSTANDARD LVCMOQS33 } [get_ports { seven_segment[4] }];
set_property -dict { PACKAGE_PIN W11 IOSTANDARD LVCMOS33 } [get_ports { seven_segment[5] }];
set_property -dict { PACKAGE_PIN V10 IOSTANDARD LVCMOS33 } [get_ports { seven_segment[6] }];

set_property -dict { PACKAGE_PIN W8 IOSTANDARD LVCMOQS33 } [get_ports { digit_selection_out }];

. TMHMA
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Pmod Manual

Manual LED
https://reference.digilentinc.com/reference/pmod/pmodssd/reference-manual

. TMHMA
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RTL Design - ROM Module/ROM Values

= 4

Netlist

bcd2sevenseg
¥ Nets (12
A4 LeafCells (1

seven_segment_i (RTL_ROM)

Schematic

& - ® 6 I b O O = C  1cel 13U0Pors 12 Nets

digit_selection_in ) I » digit_selection_out

Cell Properties

e

NAHPO®OPIKHI 4
THAENIKOINONION

seven_segment_i - k- seven_segment_i
INIT Value
INIT_DEFAULT 751000000
N0 700111111 bed([3:0] D—— A[3:0] 0[6:0] ——D seven_segment[6:0]
INIT_1 700000110
INIT_2 701011011 RTL_ROM
IMIT_3 7o 1001111
INIT_4 701100110
INIT_5 701101101
INIT_§ 71111101
INIT_7 T'b0000111
INIT_8 7p1111111
INIT_9 71101111
General Properties Mets CellPins  ROMvalues
TMHMA

Epyaotnplo Zxebiaon Wnoplakwv Zuotnuatwyv 2023-24 A.BactAOmoulog
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Synthesis/Implementation — Schematic

| SYNTHESIZED DESIGN - xc7z020clg484-1

Sources Netlist
= H
bcd2sevenseg

b Mets (25)
> Leaf Cells |

Properties

ctto see properties

TMHMA
d NAHPO®OPIKHI 4
THAEMIKOINONION

?

7 — (O] ]

- oo X

Project Summary x | Device * | bcd2sevensgm.vhd b

e o M K © C | 20Cells 1310 Ports

dgit_seledion in
becf30)

bcd2sevensgm_tb.vhd

« Schematic

25 Mets

seven_segment_OBUF)_nsti_1

[

n oo

seven_sgmere_OBUF(0] nst
[ iy
1=

]

"]
[

seven_segment_OBUF(1)_nsti_1

[
n oo

oauF

seven_ssgment OEUF(1] nst
[ -
1

]

[F]
[

sewen_segment_OBUFZ) kst |_1

0

cauF

seven_ssgment OEUF[Z)] nst

| g
"o {==
2 caus
a
e
sven_segment_SEUF] st i1
T smven_smgmant_OBUE[2] =t
e,
S [o=
2 caus
a
TuTe

seven_segment_OBUF)_nsti_1

[

n o

seven_segment_OBUF[4] ns
[

]

"]
T4

seven_segment_OBUFA)_nsti_1

bod EIUE[0]_inet
) | SR &

[
n oo

oauF

seven_ssgment OEUF[S] nst
[
1

B
bedd EUE[1]inst
. LBUF[IL

]

[F]
[

sewen_segmert_OBUFE] st |_1

cauF

BUE = soven_sagmert OBLE(E] nst
bod BUE(Z] inst n e e
[ S 1
[ cauE
- o
[
dat sslacton_n_BUE inat gk sslecton_out QBUE_pat
L S L
" L [l
B_i | e SRR s e i
e

[ dgk_selection_out

= [of g

Epyaotnplo Zxebiaon Wnoplakwv Zuotnuatwyv 2023-24 A.BactAOmoulog

12



2" EpyaoTtnpiakn Aoknon

Implementation — Report Utilization (1/3)

Kat amd Project Summary

?
‘oject Summary x| Device bcd2sevensgm.vhd ® | bcd2sevensgm_tb.whd x| Schematic x 200
Q i o ¢ C  20Cells 13UQPorts  25MNets -]

Awadopetika Lut oto report armod to Design
(4 avti yla 7). Kamola cuvevwvovtal

OTO TEALKO QMOTEAECUA oXNHaTil{ovTag

(evyn.

Report Clock Networks

Report Clock Interaction

Report Methodalogy

Report DRC

Report Noise

Report Utilization
& Report Power

*1 Schematic

* PROGRAM AND DEBUG

¥ Generate Bitstream

E

Q = <
Hierarchy
~ Slice Logic
~ Blice LUTs (=1%
LUT as Logic (=1%
~ Slice Logic Distribution

~

v Slice (=1%
SLICEM

~ LUT as Logic (<1%
using 05 and O6==LUT as Logic
using O6 output only==LUT as Lo

Meamnrs v

>

TMHMA
NAHPO®OPIKHI 4
THAEMIKOINONION

4 Summary
»

mo %
Resource Utilization Available Utilization %
LUT 4 53200 0.01
10 13 200 6.50
LUT 1%
10 7%
0 25 50 Ta 100

Utilization (%)

serven_segrmant_GEUAD) st |_1
o

seen_segment_DBUE()] =t
|

2

EN—
LuTa,

seven_segment OEUR1] st |_1
0

1=
BUF

man_ssgment OBUE(1] it

2

N
[y
sevven_segrmant_ OEUFZ) st |_1

o

1
CBUF

seen_segment_O8UF(Z] n=

o |
1=
@ Ceur
EN—
wTe
seven_segment GEUA3)_ret 1
T ssien_ssgpment_DBUF[3] in
T |
{=

2

a
[
seven_segment OBUR4]_rst |_1

]

EUF

smven_segment_DBUE(4] st

2

a
[y
serven_segrmant_OEUFS) st |_1

o

bed BUE(D] I

1=
cBUE

seen_segment_DEUE(S) =t
|

BuE

2

bed BUF(1] inat

EN—
LuTa,

seven_segment OEURS] st |_1
0

1=
BUF

sven_segmerdi0]

> dot_selecton_out

auE ssven_sagment OBLE(E] st
e 5 [~ =
bed BUFEZ] int o {7
@ CauE
suF 4
LuTa
gt selectn_n_ BUE Inst digt selecton_oue OBUE kst
diglt_selection_in [ [
bect3n) B BUFR]inet - p
BuF
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Implementation — Report Utilization (2/3

To Lut Statnpeitat

" — - — - —

IMPLEMENTED DESIGN - xc7z020clg484-1

Sources | Netlist  x ?

.

=

TMHMA
NAHPO®OPIKHI 4
THAEMIKOINONION

Epyaotnplo Zxebiaon Wnoplakwv Zuotnuatwyv 2023-24 A.BactAOmoulog

Project Summary ¥ | Device ¥ | bcd2sevensgm.vhd ¥ | bcd2sevensgm_tb.vhd »  Schematic *
= H o e X O I = (' 20Cells 13I0Ports 25Nets
seven_segment_OBUF[1]_inst (OELIF ~ smwen_ssgrmert OBUA] inst i_1
= wms_wgnm'._OSJ:[lJ]_ns'.
seven_segment_OBUF[1]_inst_i_1 (LUT4 10 { = seven
2 OBUF
seven_segment_OBUF[2]_inst (OELIF !ﬂ
w4
seven_segment_OBUF[2]_inst_i_1 (LUT4 e smgrmert_ OBUR 1Lirsd_i_t
- ] - serven ment_OBUF[1]_inst
seven_segment_OBUFI3L_inst (OBUF s i
seven_segment_OBUF[3]_inst_i_1 (LUT4 . o8uF
seven_segment_OBUF[4]_inst (OELF L'z;ﬂm_ ,
mven_smgmert_ it i
seven_segment_OBUF[4]_inst_i_1 (LUT4 M| B :_.mo_mgmm-._om 2 inst
! 1
seven_segment_OBUF[S]_inst (OELIF f CEUF
seven_segment_OBUF[S]_inst_i_1 (LUT4 e
seven_sagment_ OBURI] inst_i_1
seven_segment_OBUF[E]_inst (OELIF e ] r:ﬂmo_wgmm:_oeﬁm_mr
1 o
seven_segment_OBUF[E]_inst_i_1 (LUT4) w 2 lfeJr
;_..ﬂ-t
Cell Properties ? 00 X i R savey segment OBUF(EL s
1o Do_ -
seven_segment_OBUF[G]_inst_i_1 -ﬂ- f OBUF
LuT4
E e l-[: + 0 %l seven_sagment_ OBURS] inst_i_1 Jp—
T seven_sagment F[5_ins:
WIHIVE_LEVEL LEAF 7 AL 3@ [
E_SUBGROUP  others mur 2 o
Dcd_OB.J"{I]_lnf LuTd
PRIMITIVE LUT.others.LUT4 smven_sgment OBURELimst_i_1
BUF - - ) o seven_segment_OBUF[S]_inst
REF_NAME LUT4 bl BUF 2 inz . [t
] . c
REUSE_STATUS o 2 o
ETc
SLR_INDEX 0 ag'._oscicc'lm_n_BJ:_lns'. ag'._oscicc'xm_a\.r._OSJE_ns'.
] lscSion_in [ [ it salecion ot
STATUS PLACED | e B s L= L= D dgzemcion.
General Properties FPower Mets Cell Pins = BUF
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Implementation — Report Utilization (3/3

IMPLEMENTED DESIGN - xc7z020clg484-1

Netlist Schematic
= M4 - @ o I M O = (| 20Cells 13U0Ports 25 Nets
i T Rl seven_ssgment_Of irmt i
seven_segment_OBUF[0L_inst_i_1 (LUT< g OB ) -
seven_segment_OBUF[1]_inst (OBLUF 1o D; saven
2 Fe-
seven_segment_ OBUF[M] inst_i_1(LUT4) e
I ’ inst (OBUF

To Lut ocuvevwvetal pe allo e s 1. e,

seven_segment_OBUF[2Linst_i_1 (LUT4 <

=
2 OBUF

seven_segment_OBUF[3]_inst (OBUF 3

éva (b OTE VA 6 r] lJ-LO U pVﬁ oouv seven_segment_OBUF[3L_inst_i_1 (LUT< —

seven_segment_OBUF[4]_inst (OBLUF

2L it

v seqment OBUFZ] st

{ =
. a cauF

-[O Iutpairl (Undpxouv 3 -cé'col'a seven_segment_OBUF[4]_inst_i_1 (LUT4 o |

seven_segment_OBUF[S]_inst (OEUF

seven_segment_OBURSLinst_i_{
' ven_sagrment OBUF[3) s

seven_segment_OBUF[SL_inst_i_1 (LUT4 o n

14 -
ZE Uvap La) seven_segment_OBUF[E]_inst (C - 3 ° ’%:J

Y

seven_ssgment_CBUR4] imet i 1

perties M seven_sagment OBUF[4] st
1 @ et
n_segment_OBUF[1L_inst_i_1 - -] : s
-.JT4
Q = £ = + o » v, s CBUES] s i1
i T _segroent DBUF(S, inst
FRIMITIVE_SUBGRUUF amers A S AL 1 o N -
ERIMITIVE_TYPE LUT.others.LUT4 e s o
. o BUR T int T
REF_MAME LUT4 . sven_sagrme_CBUREL imt_i_1
- BUF ra— saven_segment DBUF(E] nst
REUSE_STATHS oot BUR2] it v [t
o . -
SLR_INDEX 0 ur o | o
LuT4
SOFT_HLUTNM soft_lutpairt dgit zmlecson_n_ BUF imet dgt salcion o CBUF nst
] — B

STATUS PLACED ) ag-_mn:;;_:] C | - == =" [ dogt_selection_ax

General | Properties r Nets  Cell Pins

TMHMA

d i E NAHPOO®OPIKHE Epyaotniplo Ixediaon Wnolakwv Zuotnuatwyv 2023-24 A.BacAémmoulog
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Implementation — Timing Reports (1/2

IMPLEMENTED DESIGN - xc7z020clg484-1

Netlist

S % 2 _000 Project Summary x| Device x| be x | bed2sevensgm_tt « Schematic 200
= 4 o @ Q 1 X © 4+ = C 20cCels 13UOPoris 25Nets o
bed_IBUFI3]inst (IBUF) W Tmm— g CU
digit_selection_in_IBUF _inst (IEUF E‘ d
digit_selection_out_OBUF_inst (OEUF e —
seven_segment_OBUF[0]_inst (DBUF —!:'—D#
seven_segment_OBUF[0]_inst_i_1 (LUT4 1
seven_segment_OBUF[1_inst (OBUF T
seven_segment_OBUF[1]_inst_i_1 (LUT4 hal
seven_segment_OBUF[2]_inst (OBUF) v s GBI |
[ pn—————
ceuen sanmant NRIIFIZT inet § 1 01IT4Y i | =
Path Properties ? 00K X s, O | o
Path 9 - L. |
jj Summary ) i s s, A e
ot L { o
Name Path 9
Slack ns S ) I
Source [ bed[3] (input port ot R e
Destination {J seven_segment2] (ouiput port
R A b JLE s,k GOk
< ] [ [ A mtion ok
General Properties Report  Cells  MNeis N
TclConsole | Messages | Log | Rep s P Timing > _ oo
Q = £ C H $ M o=4H & MU Timing Checks - Setup
General Infermation Name Slack ' Levels Routes HighFanout From To TotalDelay LogicDelay MNetDelay Logic% MNet% Requirement Source Clock Destination Clock  Exception S
Settings ~ Unconstrained Paths (1
~ Timing Checks (16 ~ = (none) (&
Setup (8) Path 9 o 3 2 7 bed[3] seven_segment[2] 14.432 5453 2979 78 622 e input port clock
Hold (5 Path 10 © 3 2 7 bed[3) seven_segment]s] 14.246 5540 8.706 389 611 @ input port clock
Path 11 o 3 2 7 bedl3) Seven_segment(3) 14157 5.206 8.952 36.8 632 e inputportclock
Path 12 @ 3 2 7 bedl0] seven_segment[0] 14.110 5.449 8.661 38.6 61.4 e input port clock
Path 13 L 3 2 7 bcd[3] seven_segment]1] 14.018 5244 8.775 374 62.6 «  input port clock
Path 14 oo 3 2 7 bed[0] seven_segment]4] 13724 5337 8.287 389 611 e input port clock
Path 15 oo 3 2 7 bed[3] seven_segment]§] 13194 5182 8.012 393 60.7 e input port clock
Path 18 o 2 1 1 digit_selection_in  digit_selection_out 11422 5071 6.350 444 55.6 e input port clock
L4 b
Timing Summary - impl_1 (saved) =  Report Timing - timing_1  x

=l

E

TMHMA
NAHPO®OPIKHI 4
THAEMIKOINONION
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Menu Reports->Timing->Report Timing

Setup Time:
AvadeEpetal oTIC apyEC SLadPOUES
(kaBuotépnon dtadoonc)
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Implementation — Timing Reports (2/2

I IMPLEMENTED DESIGN - xc7z020clg484-1 ? X
Sources | Netiist  x ?_-00@ P x | bcd2sevensgm.ynd x| bcd2sevensgm_t x| Schematic  x 200
| -3 @ 6 M W O 4+ = C 20Cells 131/0Ports 25Nets -3
bed_IBUF[1_inst (IBUF) a inr e g
bed_IBUF[2]_inst (IBUF E‘ 5 ro
bed_IBUFL inst (ELUF R
digit_selection_in_IBUF_inst (IBUF —{j—w
digit_selection_out_OBUF_inst (OBUF {
seven_segment_OBUF[0L_inst (OBUF “""‘”‘ i e A
seven_segment_OBUFIOLinst_i_1 (LUT4 — =
seven_segment_OBUF[1]_inst (OBUF v st DL b
[
seuen senment NALIEAT inst i 1011 T4 v ! i
Path Properties 2 00 X sy, QEAFIA) ot I
Path 1 - -3 1
~ Summary ~ st BB o
et L e
Name Path 1 Lo
Slack (Hold wng —
Source B bed[1] (input port) bt Lt
Destination {1 seven_segment]§] (ou
~
< > amm E[ - Prna——
General Properties Report  Cells  Nets N
Tcl sole | Messages Log Design Runs DRC Timing x Utilizatio ? 00
Q = £ C H 40 = & % =4 ¢ I Timing Checks - Hold
»
General Information Name Slack ™' Levels Routes HighFanout From To Total Delay LogicDelay NetDelay Logic% MNet% Requirement Source Clock Destination Clock  Exception  Ske|
Seftings A Unconsirained Paths (1
~ Timing Checks (16 v (none
Setup (8 Path 1 o 3 2 7 bed] seven_segment[s] 3918 1537 2382 392 608 e input port clock
Hold (8) Path 2 o 2 1 1 digit_selection_in  digit_selection_out 3959 1539 2419 38.9 611 -5 input port clock
Path 3 o 3 2 7 bed[1] seven_segment[1] 4217 1598 2619 379 621 -eo input port clock
Path 4 o 3 2 7 bedl] seven_segment[4] 4223 1708 2516 404 596 - input port clock
Path 5 o 3 2 7 bedl] seven_segment[3] 4259 1560 2699 366 634 - input port clock
Path & o 3 2 7 bedl] seven_segment[s] 4285 1714 2571 400 600 - input port clock
Path 7 @ 3 2 7 bedl] seven_segment[0] 4.300 1,651 2649 384 616 - input port clock
Path & @ 3 2 7 bedl] seven_segment[2] 4336 1642 2694 378 621 - input port clock
< 2
Timing Summary - impl_1(saved) x Report Timing -timing_1  x
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Implementation — Path Analysis

=

E

TMHMA

IMPLEMENTED DESIGN - xc7z020clg484-1 ? X
So es Netlist X ?2_00C t Summary X % | bcd2sevensgm.vhd % | bcd2sevensgm_th.vhd x| Schematic »  Path 9 -timing_1 X 00
= = o ~ Summary

Name Path 9
U ~
bed_IBUF[1)_inst (IBUF Slack wns
bed_IBUF[2)_inst (IBUF
= (2Ll Source [ bed(3] (input port
bed_IBUF[3]_inst (IBUF)
Destination <] seven_segment(2] (output por;
digit_selection_in_IBUF _inst (IBUF
" Path Group (none)
digit_selection_out_OBUF_inst (OEUF
Path T M t Slow P C
seven_segment_OBUF[0]_inst (OBUF &t Type Maxat Slow Process Lomer
seven_segment_OBUF[0]_inst_i_1(LUT4 Reguirsment sns
seven_segment_OBUF[1]_inst (OBUF DataP..Delay | 14.432ns
seven_segment_OBUF1Linsti_1 (LUT4 LogicLevels 3 (IBUF=1LUT4=1 0BUF=1
seven_segment_OBUF[2]_inst (OBUF) E Data Path .
seven_segment OBUF[2] inst i1 (LUT4) Delay Type Incrins)  Path(ns) Location MNetlist Resource(s)
seven senment ORLIFIAL inst (ORI IF bt 0.000 0.000 | Sie:F21 B beam
net (fo=0 0.000 0.000 A bed3)]
Path Properties 700X Site: F21 [0 bed_IBUF[3Linst1
D . . |
Path g - o IBUF (Prop ibuf | O () 1.504 1.504 Site: F21 40 ved_IBUF[3Linst0
net (fo=7, routed 6.896 8.401 /" bed_IBUF[3]
~ Summary A
Name Path 9 Site: S._X0v42 [ seven_segment_OBUF[2]_inst_i_1/10
Slack sons LUT4 (Pro.t4 10 O (r)0.150 8.551 Site: S.._X0v42 {0 seven_segment_OBUF[2]_inst_i_1/0
Source [ bedi3l (input port net (fo=1, routed 2.083 10.634 1 seven_segment_OBUF[2)
Destination {0 seven_segment[2] (output pori; Site. Y10 [ seven_segment_OBUF[2] inst
DBUF (Pr_buf | 0) _ -
Path Group (none) OBUF (Pr..buf | O (r)3.799 14.432  Site: Y10 {0 seven_segment_OBUF[2)_instiO
Path Type Max at Slow Process Corner net (fo=0 0.000 14.432 /" seven_segment2]
Dnniramant ne e Site: Y10 {0 seven_segment[2]

< >
General Properties Report Cells Nets N
TclConsole | Messages Log | Re Design Runs | DRC Power |Timing x Utilization ?2_00
Q = &2 C H A0 = £ |1 = H €, m Timing Checks - Setup

3
General Information Name Slack ™1 Levels Routes HighFanout From To Total Delay LogicDelay MNetDelay Logic% Met% Requirement Source Clock Destination Clock  Exception
Settings v Unconstrained Paths (1 il
~ Timing Checks (16 ~ (none) (5
Setup (8) Path 9 S 3 2 7 bedp3] seven_segment?] 14432 5.453 8.979 378 622 s input port clock
Hold (8 Path 10 © 3 2 7 bed(3) seven_segment[s) 14 246 5540 8706 389 611 = input port clock
Path 11 « 3 2 7 bcd[3] seven_segment[3] 14.157 5.206 8.952 36.8 63.2 o input port clock
Path 12 « 3 2 7 bcd(0] seven_segment[0] 14.110 5449 8.661 386 614 o input port clock i
< b
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Simulation

LIBRARY ieee; USE ieee.std_logic_1164.ALL; USE ieee.numeric_std.ALL;

entity bcd2sevenseg_tb IS
end bcd2sevenseg_tb;

architecture behavior OF bcd2sevenseg_tb IS
-- Component Declaration for the Unit Under Test (UUT)

component bcd2sevenseg

port (
digit_selection_in :in std_logic;
bcd :in std_logic_vector(3 downto 0);
seven_segment : out std_logic_vector(6 downto 0);

digit_selection_out : out std_logic
);

end component;

signal bcd : std_logic_vector(3 downto 0) := (others =>'X');
signal digit_selection_in  :std_logic;
signal seven_segment : std_logic_vector(6 downto 0);

signal digit_selection_out :std_logic;

THAENIKOINONION

2" EpyaoTtnpiakn Aoknon

begin

uut: bcd2sevenseg PORT MAP (digit_selection_in => digit_selection_in,
bcd => bed,
seven_segment => seven_segment,
digit_selection_out => digit_selection_out);

test_proc: process is
begin

bcd<="0001"; digit_selection_in<="'1";wait for 20ns;
bcd<="0100";wait for 20ns;
bcd<="1001"; digit_selection_in<=‘0";wait for 20ns;
bcd<="1011";wait for 20ns;

end process test_proc;

end architecture behavior;
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2" EpyaoTtnpiakn Aokno

Simulation - Behavioral

I SIMULATION - Behavioral Simulation - Functional - sim_1 - bcd2sevenseg_to

»

Scope Objects bcd2sevenseg_tb_behav.wcfg
Q =z = m | Q # | W @ a I ¥ « I« T =
Name Design Unit Block T Name Value Data Ty ™
~ I bcd2sevens bcd2sevenseg_tb(be VHDLE » B bed[3:0] 9 Array
= uut bcd2sevenseg(Beha VHDL E 14 digit_selection_ 0 Logic ==
» B seven_segmen &f Array X —
lection_in
¢ digit_selection_ 0 Logic
gment[6:0] 1101111 1101111
lection_out 0
< v ¢ >
. TMHMA
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2" EpyaoTtnpiakn Aoknon

Simulation — Post Synthesis Timing Simulation

SIMULATION Behavioral Simulation - Functional - sim_1 - bed2sevenseg_tb | Post-Synthesis Simulation - Timing - sim_1 - bcd2sevenseg_th |
Scope Objects bcd2sevenseg_tb_behav.wcfg*
Qa = 2 & Q & |a W @ @ X ¥ o KM = 2w T [ -
Name Design Unit Block T Name Value Data Ty ™
~ 1 bcd2sevens bcd2sevenseg_tb(be VHDLE > B bed[3:0] 9 Array
T uut becd2sevenseg Verilog 14 digit_selection_ 0 Logic o1
ao
& glol glbl Verilog > B seven_segmen 66 Array
12 digit_selection_ 1 Logic

gment[&:0]

1% digit_selection_out

Delays (KaBuotepnoeig dtadoong)

< PR 4 >
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