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entity counter is E Save

end;

architecture behavioral of counter is
begin

end behavioral;
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library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_unsigned.all;

entity counter is

port( clk ;in std_logic;
rst ‘in std_logic;
c_en iin std_logic;
up_dw ;in std_logic;
g count :out std_logic_vector(3 downto 0));
end;

architecture behavioral of counter is

signal n_count:std_logic_vector(3 downto 0);
begin
process(clk,rst)
begin
if(rst="1")then
n_count <= "0000";
elsif(clk 'event and clk ='1")then
if (c_en ="1") then
if(up_dw ="1"then
n_count <= n_count + 1,
elsif(up_dw ='0")then
n_count <= n_count - 1,
end if;
end if;
end if;
end process;
count <= n_count;

end;

__llportll

--architecture PLD

(High active)
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6 | Input’ i3 . -- 16 3 -
7| Chck bl | ek HrA LT 17 Fir Humber...
B | put o WA A A 44
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1.1/0
[Edit Symbol Attribute]

[Pin Number]

i Schamatic Editor = TOP =181 =1

¥
¥
T
g
E
E
]
£

1]
e
]
L3
B

lk

=t
Eel b
ole
| B | |
] | =
Ao CLK W [ SAmMPLE
= . .
= smbal Attribute Editor ﬂ =
count[2:0]
Pinturmber Iﬂ
GoTo | Find. | 1
Instances [ List Al sttributes

1/10

Project Navigator

File Miew Source Process  Options | Toole  Window  Help

“ 0= E | Narmal m LeonardoSpectrum Synthesiz
w Synplify Synthesiz

Sources in Project:
titled M ModelSim Simulator
Documents E Lattice Logic Simulator

3 top ttop.sch)

£5Y iepEXPLORER
m counter (counter.vhd)

Impart 5 e Constraint Option...

Gilobal Coftraints...

[Tools] »[Import Source Constraint “l‘afe_%nsffaim&--
Option] onstraints..

Constraints...

D deting. oo int Editon

[Pin Number]

Fitter Report File Format...

NTOOLS 1
OK =] Generate Timing Simulation Options...

Cuztomize..

Import Source Constraints Option 10 x|

“Auto Import Source Constraints”

“Always Import Source Constraints”

Constraint Editor
“Do Not Import Source Constraints”

f* Auto Import Source Gonstra

= fAlways Import Source Gonstrai

= Do Mot Import Source Gonstrai

Oancell Help |

Lattice
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10

Sources in Project:

Frocesses for current source:

[E] testda0115

LC4064'-10T1 001
m [top {top.vhd}]

pull-up

MACH4000ZE

CPLD

Constraint Editor
o

t

v Fit Desien
[Z) Pre-Fit Equations
/ Signal Grozs Reference
/ Fitter Repart (Text)
o[ Fitter Repart (HTML)
Post-Fit Pinouts
*, Post-Fit Re-Compile
o” @ JEDEC File
8 15C-1532 File
& Timing Analysis
@ Timing Repart
¥} Generate Timing Simulation Files
@ Feport File

¥} Generate Board-level Stamp Mode

[ Stamp Model File
i@l Stamp Modsl Data File

ISPLEVER Constraint Editor

File Edit Pin Attribute  Device Wiew Window Help

-8 x]

“D”' (= @.| $ B o o ‘X_|=I'1'|= Fio | Lac Gre 10 Pur | Res PLL HE Der|%l|_‘? a2

top Constraint Mame Conztraint Walue
H Input Pins 1 | Pull Op
m Output Ping = i ra¥T
I tets 3 | Usercode
4 | Usercode_format Hex
5 | Balanced partitioning ez
6 | Zero_hold_time Mo
T | Auto_buffering_for_high_glb_fanin Off
8 | Auto_bufferine_for_low_bonded_io Off
9 | Spread_placement ez
10 | Max_macrocell_percent 100
11 | Max_elb_input_percent 100
12 | Fitter_effort_level Low
13 | User_max_glb_fanin a6
14 | Adjust_input_azzienments Off
158 | Swf_erase_program_verify Off
16 | Swi_eraze_program verify_secure On
Swf_verify_only

Global Constraints

| 4| » || Pin Attributes 3 Nodal Constrain@_j Global Constraints A Besource Resenation }, Timing Constraints
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Congstraint Mame

Constraint Walue

Pull (UP / DOWN / HOLD / OFF)
Pull UP I/O0
Pull DOWN I/0
Bus HOLD 11O

OFF OFF

Pull DOWN

MACH4000ZE
Pull
Pin Attributes
P.30 P.31

Global Constraints

1 | Pull p
2 | Becurity Off
3 | Usercode
4 | Uzercode_format Hezx
5 | Balanced_partitioning es
6 | £eto_hold_time Mo
B A A ALt =10 - (e =44 0 ey 1
3 | Auto_buffering_for_low bonded io ft
9 | Spread placement es
10 | Max_macrocell_percent 100
11 | Max_glb_input_percent 100
12 | Fitter_effort_level Loy
13 | Uzer_max_elb_fanin i
14 | Adjust_input_assienments Off
15 | 5wt eraze_program verify Off
16 | Swi_erase_program_verify_secure Off
17 | Swt verify_only Off

Security (ON / OFF)

Usercode
JEDEC

Usercode_format (Hex / Bin / ASCII / Checksum)

Balanced_partitioning (Yes / No)

No

Zero_hold_time (Yes / No)
Zero hold time

0
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Constraint Mame Constraint Walue
1 | Pull p
2 | Becurity Off
3 | Usercode
4 | Uzercode_format Hezx
5 | Balanced_partitioning es
6 | Zero hold time Mo
7 | futo_buffering_for_high_glb_fanin Off
3 | Auto_buffering_for_low bonded io ft
9 | Spread placement es
10 | Max_macrocell_percent 100
11 | Max_glb_input_percent 100
12 | Fitter effort_level Loy
13 | Uzer_max_elb_fanin i
14 | Adjust_input_assienments Off
15 | 5wt eraze_program verify Off
16 | Swi_erase_program_verify_secure Off
17 | Swt verify_only Off

Auto_buffering_for_high_glb_fanin (ON / OFF)

AND

(GLB ) ON AND GLB

Auto_buffering_for_low_bonded_io (ON / OFF)

GLB
ON

GLB

Spread_placement (Yes / No)

Yes
Fitting

No

Max_macrocell_percent

Max_glb_input_percent
GLB

Fitter_effort_level (Low / Medium / High)
High

Lattice
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Constraint Mame Constraint Walue
1 | Pull p
2 | Becurity Off
3 | Usercode
4 | Uzercode_format Hezx
5 | Balanced_partitioning es
6 | £eto_hold_time Mo
7 | futo_buffering_for_high_glb_fanin Off
3 | Auto_buffering_for_low bonded io ft
9 | Spread placement es
10 | Max_macrocell_percent 100
11 | Max_glb_input_percent 100
12 | Fitter effort_level Loy
13 | Uzer_max_elb_fanin i
14 | Adjust_input_assienments Off
15 | 5wt eraze_program verify Off
16 | Swi_erase_program_verify_secure Off
17 | Swt verify_only Off

User_max_glb_fanin

GLB
Adjust_input_assignments (ON / OFF)
GLB GLB
ON GLB

Svf_erase _program_verify (ON / OFF)
SVF Erase Program Verify
SVF

JEDEC

Svf_erase program_verify _secure (ON / OFF)
SVF Erase Program Verify Secure
SVF

JEDEC

Svf_verify_only (ON / OFF)
SVF Verify only
SVF

JEDEC

Lattice

' “ Semiconductor
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Sources in Project:

[E] testda0115

LC4064'-10T1 001
m [top {top.vhd}]

Frocesses for current source:

@' Fit Desien
[Z) Pre-Fit Equations

iISpLEVER Constraint Editor

/ Signal Grozs Reference
@?[S] Fitter Report (Tesxt!
o[ Fitter Repart (HTML)
Post-Fit Pinouts

*, Post-Fit Re-Compile
o” @ JEDEC File

8 15C-1532 File
& Timing Analysis

@ Timing Repart File Pin Attribute

Device Wiew ‘indow Help

Generate Timing Simulation Files

“D H & |§| B o ox X|=l'1'|= F‘r:|LDc Grp 10 PWr|Res FLL sl Del‘%l‘? X2

G
@ Feport File
2] - counta

Generate Board-level Stamp Made|

| Type ‘ Signal/Group Name

|Gmup Members | GLB | Macrocel| ‘ Pin ‘ Bank — | 10 Types
N

Pull  Slewrate ‘Inpu( registers | Register powerup
0,

Alroading Lattice Co

[2) Stamp Madel File é Igs:guf\;‘sns 1| Cutput | DOITI [ WA [VCMOSTE
8 Stamp Model Data File K Hets 2 ‘Uul... |D0UT717 A A LWOMOSTE
3 | Cutput | DOUT 2. G N/ LVCMOS12
4 [ Cutput | DOUTA N/ N/ LVOMOS18
5 [Gloc.. | GLK N7 N7 LVGMOS18
& [Tnput | RST N7 N/ [ |tvowosie

|41+ |\ Fin Attiibutes A Hodal Consti@nis i Global Constraints A Resource Resevation A Timing Constiaints.

FAST MNONE
FAST MR MONE
FAST [ MNONE
FAST ) MNONE
HAA NOME /A
5 MNOME REG

traint File 'c:>_desin“countléscountlé>untitled. lct' done!

PIN Attributes
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MR N [VCMOS1E DO, FAST /A NONE
N/A N/ LWGMOSTS FAST | HN/A NCME
MR NI LWVCMOS18 DO, FAST N4 NOME
N/A N/ LVGMOS18 | DO, |FAST  |[N/A NCME
MR NI LWVCMOSTE  DO. | M/ NONE N
N/A N/ LVGMOSTS | DO. | N/A NCME N/
Group Members
GLB
Macrocell
Pin
Bank
10 Types Type 10
Pull MACH4000ZE / / /OFF
/ / /
MACH4000ZE
Slewrate FAST/SLOW
Input registers INREG
Register powerup  NONE/RESET/SET
ON RESET SET
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File “iew Source Process

Optiong

Toole  Window Help

“ = n | Marmal

- AE

< v

Sources in Project:

Processes for current source:

[ untitied
(5] Documents
' [0 LCA032B-20T44G
=8 E] top (top.ech)
------ E counter (Cournter vhd)

3 Update All Schematic Files
& Constraint Editor

'3 Fit Desien

[2) Pre-Fit Equations

[Z) Signal Gross Reference
[ Fitter Report
HTML Fitter Report

Pozt-Fit Pinouts
&, Post-Fit Re-Compile

&, Timing Analysis
{3} Generate Timing Simulation Files
@ Repart File

Pl ERQ ERY MEMW T-NE adtp
b i Sl DA e Lnwch T B DD

HTML

(LD

o e[ Sleen &Kios (A S - S

ey b

‘™

] amva ¥

A Copyright (T},

Title: trm hi=

| izplEVER 1.0 Linked Equations File
1992-2002,
411 Rights Reserved.

Lattice Semiconductor Corp.

Dezign top created Tue Apr 09 16:14:21 2002

Project Navigator

[Fitter Report]

Tabls af Contants

ispLEVER 1.0.32.12 Contral Pack Fitter Report File
Copyright (G), 1892-2001,
All Rights Reserved

Lattice Semiconductor Corporation

Eralesi Susasex

Foupmm! Mimm -
Praat Fakh M L e —
i B b W0 1NLEISER DN

Prujat Fikbsd o

[atta] 1R
LI i M

BN s b Sim

dealinbie Bixia 1 2

Ceasd 1 by

Fart Busbee ! ACaE- e
Einari Firual 1 b e YL

Froject 'samnle’ Fil Successiul lv]

Cxmpilstins isss
B e
5.0
Bl
5.0
1.5 e
U

Bidlin Sassiis

Tatal liwuk Fiim

'r., ..: [ i'p-l
wiai
'Idil Wigir In':l Fim
S

tabal FilaF iase
Telii B FRigFlams
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[Performance Analyst]

forma

File Miew Preferences Winduw‘ 1 - &=
File Miew Source Procesz Options  Toolz  Window Help .
: EE A
" DM | - |® || ? R!?“Im = M E‘ LC4032B-10T441 / Deta Sheet =
Sources in Project: | Processes for current source: | Operating conditions: /| Version 32 DELAY TABLE
Untitled ) Update All Schematic Files [ndustrial =t SOURCE .. |DESTINA.. | DELAY (... | DELAY'(M.. |LOGICLE..
L [BH Documents &, Constraint Editor T p— 0 0.C c1.b 795clk |1267%clk |1
LOA032B-25T44C @#G Fit Desien [-10 '1 c0.C o2 D 7950k |125.79.clk
E|E>:| E {topach? [Z] Pre-Fit Equations co o 0D YT FET-E W)
- counter {counter vhd) [E) Sienal Cross Reference ~ Analysis == — - —
/) Fitter Report e —— £ 1_C c1.D 795:clk |12579:clk DELAY
oS HTML Fitter Report CsUAH CHCE c 1_C 2.0 7 795k |12
Post-Fit Pinouts L ‘P[; - Yk ez C c? D 126750) |1
¥, Post-Fit Re-Compile
Timing A Options | Run I|
w3 Generate Timing Simulation Files — Display 504G longer thaf—
@ Repaort File ol
“ |EILf
¥_3 Generate Board-level Stamp Maodel
2 Stamn Mordel File Number of [o
ﬂ i=pLEVER Auto-Hake Log File ~Lonssst delay ()
|| T05:clk -
Tpdating: Timing Analysis —
jorst fmasx delayA R to expand path
1268 MHz  7.95clk ’ un
<] |
fmax ClockOfRegizter—to-DataOf Register |D?:58:21 A
tCO TCO to

iSpLEVER

tOE OE
tCOE OE
tP2P

OE)
OE)
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1. Project Navigator

[Source] - [New...]
“Waveform Stimulus”

Eile

D= &

Sources in |
Untitled

Wiew | Source

Docur

Process

Ciptions

Toolz

Windomm  Help

e X E (=2 W

= ™

Processes for current source:

{3 LCa0aze-

Strategw..

Y3 Update all Schematic Files
¥, Constraint Editor

!G Fit Design

B- E] top

New

------ @ counter {oounter vhd)

Pre-Fit Equations
Signal Cross Reference

=1 Fitter Report
@S] HTML Fitter Report
Post-Fit Pinouts

Wavetorm Stimulus File:

(Untitled?

Cancel I

fizzociate With

[ counter
top

Help |

OK

X, Post-Fit Re-Compil e =H
X [Niming Analysis _
firaticer | F £ [l 7 1'
Generate T|m|ng
e it 50,000 100,000
ABEL Test Vectors tamp Model srml_l S Yy
Schematic Cancel oo IF [Eore
Uzer Document —l
WHDL Module
WHOL Test Bench
ifavetor m Stimulus
[ Hem Wavetor m Stimubs
Help
. exe —prj 'sample" —tt WO Fil Hama
Waveform Stimulus
OK
l 13 testll
[Associate Waveform Stimulus]
-
) | Jeflal | -lJ
( Time = 0 ns
" Semiconductor
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1.
[Generate Schematic Symbol]

(

* .NAF

=2 Waveform Editing Tool - SimCGP - SAMPLE

I/F

Untitled

& Documents
LRGN G-EF2hE0
E@ top top.ach)

: ) delay clk delay_clkzch
F-[¥] dzou_mod decu_mods)

Fermarnd FPros
5_.-_.r_|-Jr|lJ L=

2. [Edit] - [Import Wave]

Mavigate Hierarchy
3 Compile Schematic

@ Compiled Equations
gl Gererate Schematic Symbol
ABEL Test Vector Template
B

Bus Sienal Crozs Reference
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1. [Edit] - [New Wave]
(

)

= Waveform Editing Tool — SimGP — SAMPLE
Ei

le | Edit Miew

Undo
Bedd

Object  Tools
Fo

StaiftaEE

dptions Jump  Help

A2laE| 7 @)

It (i

[k

| g

20,000

SOy,
Easic

}t
/ [oE]

elete

Import Wave. .
umlicate
Shiow..

Hide

Femowve...
ExpandfEus
In=ert Patterm..

B

Mode Parameters..

v Add Hew Wa

Folarity:
™ Input 7 TestPt
" Bidir ¢ Global
& Dutput © Patten

Add

In:u:u\unt[E:EI]

——

N

“Add

“count[3:0]"

Selected Bit Pluse

B2 Waveform Editing Tool - SimGP - SAMPLE*

Fil=  Edit

D= 8| &= 2020y seoE £ 5
0ne U 100 200 300

T | I I
1 T e v B |

- - Seleek x|

States:
Duration: IF
iale; I—
Sicales I—
HEpeat: I_ I= | Ecrever

Yiew Object Toolz Options  Jump Help

clk 1
ret |

cen I

Don't care
High-Z

x|

up dw I

' Selected Pattern .}

States:
[N nratiat; I
= I

Scale: |1—
Repeat: I Farever

Repeat

Lattice
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Function Simulation

Wlndow

File  Wiew Source Process Options  Tools Help

(M= = - | 2 l‘ T K2 | =M B
“Suurces in Pnl:ljact | ﬁ | 1 ”_l | ” = - TEST ;Iglll
H Untitled e ; = File Slgnals Simulate  Miew Toolz  Help
unctional Simulation
T K Tinine Sinulsien JJH —[EL ! @4 P Step Inferval: [100.0ns | Runto Time: [40000.0 ns bk
) testwdl Simnulator. Version 1.4 -
=[] top {top.sch? Copyright {c) 1998-2001 by Lattice Semiconductor Corporation.
[ counter Counter.vhd) Initializing mapping data.
] Initializing mapping data successfully.
ticksize 100 p=
=tepzize 100000 p=
mode unit
Loading netlist. ... ..
X|[{=pLEVER Auto-Hake Log File Loading netlist successfully
A
M e v - TESLMAVE . ot
Updating: Timing Analvysis File Edit \iew Ofiect Tood Omtioes Jusn Helo -
Launching: 'C:>~ispT00LS~ispcpldsbin™~tim x= —prj "sample" —tti "sample. ttd" wﬂ
outiall [T LTI
QUL
o I o e T S e O ey 0y Ty 0 g
outlsl 1 | l | 1 | 1 | 1
UP_Wm
C_IN ] ]
For Help, press F~ RSTI
T[] Automake Log /tapeqn 'y samplerp]|4 | | LA AR A A A AT AR AR A A AR AR AR AATRATAATAR
Ready \ / [ [NOM Y
\ L
5 \
—Functional Simulation -
—Timing Simulation -
Functional
Timing Simulation fitting . of s
Timz = [.0 nz
(ActiveHDL)
Lattice
... . Semiconductor
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1. [Edit] - [Show]

“Show Waveform”

2.
[Save]
B Waveform Viewer - TEST WAV S h owBus
File | Edit Miew Object Tools Options  Jump Help
~ Unda F4 =
H Eedo Shift+Fd EI 22| 2| AddNet(s)
3,6E Duplicate Fti / ShOW SD’D
" I 11T UU U0 UL 2
e Net Name: [OUTEZ0] us Name: [OUIT[3:0] =]
OUTL] Mew Buz [Ielete Busl SaveBus |
QUTEE]
P oW |—| | | | Inztances; Buz Members:
e — 3] OuUT[]
C_EN auTz]
auTr]
auTin
NetMName: [OUT[3:0]
Show |
- . Pameva | | Bavares || Wewelin | i Fo
Irstances: MHets: &l \i il e — TEST_WAWE ﬂ
- - I Eile Edit Miew Object Tools Options Jump Help —]
L N T [ 2w &| 2020 o B0 2] |
2 7400ns U 2,000 v 4,000 6,000
- i 1 1 1 1 1 1 1 1 1 | L 1 1 L 1 1 L L1 ‘ L1 L L1 L 1 1 L | 1 L 1
QUTID]
AST ouTI]
e Ao = QuTI2] e
/ ‘ ouTI3]
4 UP_Dw/f |
/ C_EN
RST
CLK
g Ot AP S G O PG

(F/F State-Machine )
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ISpPLEVER Clasic 1.2 Startup Manual for Mach 4000

FAE
045-470-9841/FAX 045-470-9844
Email lattice@macnica.co.jp
URL http://www.tecstar.macnica.co.jp/contact/index.html
~Lattice
... . Semiconductor
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