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PAL (Programmale Array Logic)
GAL (Generic Array Logic)

PLA (Programmable Logic Array) Inputs —Ix - AND matrix

PLD (Programmable Logic Device)

OR matrix

1-Programmable Logic Devices
2- Memory Cells
3- Architecture
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1-Function Block
2- Logic Block
3- Switch Matrix

4- Input/Output Blocks




EEEEEBEE

pASIC (Altera) AN D D D
I_T

FLEX, APEX (Altera) ]

Program

ACT (Actel) " Intercon

STRATIX (Altera) :I I:I

VIRTEX  (Xilinx) D
SPARTAN (Xilinx)

AEv¥uE Q- 01 E Yewe - wA

Ce Cepiui A (a(-

¢ cavtAwd®z~Op 0o 6 ABA i1 ¢ asAE AABAGéw RIEHE &avivabica~ %A AY

P cOumiiayr weeo Av  C € O pAsOALH

Select

=

d

"t Yz Cpéavial o K endh
Ci ~ AT AUG MuEMz tuT ¢ %o EGz ¢ A B H ocQEEOOAIN deld aB A o (AS

Yy KBat weaAv 06 ¢ avAW®/~3z

LUT

LUT implementation
B

Truth-table Gate implementation

—lalalal=lal=lololo|lo|olo|lo|le| =

— |l o|o|o|o| === =|o|ololo| @

—=|O|O| == o|o| == oo =|=o|o| O

O|=|o|=lo|=|o|=|la=|lo|=lo|=|o| O

o|lo|o|aalalo)alalalo|a alalo] M

LT %z Cpéoahack & O Ik u

1- Look-up Table




/

Ya/E1 O ~

0év =+0au £0 wEE Ay’ EAMizZWY %z

) o GEWE Awp U

YvoviawlA icwz ¢ wé  y

v

Design Entry
- Schematic capture
- Language-based entry

Functional Simulation

P - Verlfy correct logic functionality

- Estimated timing ot no timing
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Design Implementation
- Design translationisynthesis
- Desigh rule checking
- Logic paditioning#fitting
- Block placerment
- Routing
- Create prograrming file

Timing Simulation
- Post-placementtiming info

Static Timing Analysis
- Post-placement timing info

- Faster results than timing
simufation

y

In-System Debugging
- For reprograrnmable pats
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Device Programming
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Design Verification
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-- Programmable logic devices

, - Systermon-a-programmablehip
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.- High-Volume
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MM74HCO0
Quad 2-Input NAND Gate

General Description

The MM74HCO00 NAND gates utilize advanced silicon-gate
CMOS technology o achieve operating speeds similar (0
LS-TTL gates with the low power consumption of standard
CMOS integrated drcuits. All gates have buflered outputs.
All devices have high noise immunity and the ability to

September 1983
Revised January 2005

Features

B Typical propagation delay: 8 ns

B Wide power supply range: 2-6V

B Low quiescent cumrent: 20 pA maximum (74HC Series)
B Low input current: 1 pA maximum

drive 10 LS-TTL loads. The 74HC logic family fs functon-
ally as wall as pin-oul compalible with the standard 74LS
logic family. All inputs are protecled from damage due to
static discharge by intemal diode clamps lo Vee and

ground.

B Fanout of 10 LS-TTL loads

Ordering Code:

Package
Number
M14A
M14A
M14D
MTC14
MTC 14

Orcler Number Package Description

MM74HCOOM
MM74HCOOMX_NL
MM74HC00SJ
MM74HCOOMTC
MM74HCOOMTCX_NL

14-Lead Small Oulline Integrated Circuit (SOIC), JEDEC MS-012, 0.150° Namow

Pb-Free 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
Pb-Free 14-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide

14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Pb-Free 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm
Wide

N14A | 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
N14A | Pb-Free 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devicas also avaiadia In Tape and Ree! Specty by appending the suffix letter X" 1o the ordenng code.
Pb-Froe package per JEDEC J-STD-0208

MM74HCOON
MM74HCOON_NL

Connection Dlagram Leglc Diagram

g [ S SRS

Pin Assignments for DIP, SOIC, SOP and TSSOP

C B4 A4 Y4 83 A3 Y3
14 13 12 |n

© 2005 Fairchld Sexr

onductor Corporation www.fairchildsemi.com
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* Package Options Include Plastic ‘‘Small SN54107, SNS4LS107A . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carrlers, - 3‘;74"”\7 ---N ';!AmGtKAGE
and Plastic and Ceramic DIPs SN7415107A .. .D O ¢

(TOP VIEW)
* Dapendable Texas Instruments Quality and

Reliability

description

The 107 contain two indapendent J-K flip-fiopa with
individual J-K, clock, and direct clear inputs. The 107
is a positive pulse-triggered flip-flop. The J-K input data
is loaded into the master while the clock is high and
transferred to the slave and the outputs on ths high-to-
low clock transistion. For thess devices the J and K inputs
must be stable while the clock is high.

SN54LS107A . . . FK PACKAGE
(TOP VIEW)

The 1L.S107A contain two independent negative-edge-
triggered flip-flops. The J and K inputs must bs stable
prior to the high-to-low clock transition for praedictabls
operation. Whan the clsar is low; it overrides the clock
and data inputs forcing the Q output low and the Q
output high.

The SN54107 and the SN54LS107A sare characterized
for operation over the full military temperature range of
~55°C to 125°C. The SN74107 and the SN74LS107A
5 . 100 QO 5 ¥
are characterized for operation from 0°C to 70°C. NZ 2N 4

(&)
O o~

9 10 111213
1S e ¥ e 74

NC - No Internal connsction

‘107
FUNCTION TABLE

| ouTPUT J
Q

K
X
L
L

L
Qo
H
H L

H | TOGGLE

‘LS107A
FUNCTION TABLE

INPUTS OUTPUTS j
L CLK J Q a

L X L H

H

C

L

' Qo Qo
H L
L M
TOGGLE
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description

The ‘48A, ‘47A, and 'LS47 feature active-low outputs designed for driving common-anode LEDs or incandescent
indicators directly. The ‘48, ‘LS48, and 'LS49 featura activa-high outputs for driving lamp buffers or common-cathode
LEDs. All of the circuits except 'LS49 have full ripple-blanking Input/output controls and a lamp test input. The ‘LS43
circuit incorporates a direct blanking Input. Segment Identification and resultant displays are shown below. Display
patterns for BCD input counts above 9 are unique symbols to authenticate input conditions.

The '48A, ‘47A, '48, 'LS47, and 'LS48 circuits incorporate automatic leading and/or trai@jg-ad'ge zero-blanking control
(RBI and RBO). Lamp test (LT) of these types may be performad at any time when the BI/RBO nods is at a high level.
All types (including the ‘49 and 'LS49) contain an overriding blanking input (BI), which can be used to control the

lamp intensity by pulsing or to inhiblt the outputs. Inputs and outputs are entirely compatible for use with TTL logic
outputs.

The SN54246/SN74248 and ‘247 and the SN54LS247/SN74LS247 and 'LS248 compose the 5 and the 9 with
tails and were designed to offer the designer a choice between two indicator fonts.

7 8 10 1 12 13
NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS

= E b )
E H_J —_{ '
2 6

3 5

SEGMENT
IDENTIFICATION

‘46A, ‘47A, 1.S47 FUNCTION TABLE (T1)

DECIMAL

— OUTPUTS
OR BI/RBO?
FUNCTION [

|

ps )
o]

a b c d °
ON ON ON ON ON
ON ON OFF
ON ON ON ON ON
ON ON ON ON | OFF ON
ON ON | OFF | OFF ON
ON | OFF | ON ON | OFF
OFF | ON OoN ON ON
QN CON JiN | OFF | OFF
ON ON ON ON ON ON
ON ON ON | OFF | OFF ON
OFF | OFF |OFF | ON ON | OFF | ON
OFF | OFF | ON ON | OFF |OFF | ON
OFF | ON |OFF | OFF | OFF | ON ON
ON |OFF |OFF | ON | OFF | ON ON
OFF | OFF |OFF | ON ON ON ON
OFF | OFF |OFF | OFF | OFF | OFF | OFF
OFF | OFF |OFF [ OFF | OFF [OFF | OFF

OFF | OFF [OFF | OFF | UF¢ jure | UFr
lON Ion Low ‘ ON lON lONJ ON

NOTES 1. The blanking ‘input {B1) must be opan or held at a high logic level whan cutput functions O through 15 are desired. The
rippla-blanking input [ABI1) must be open or high if blanking of 3 decimal zaro is not dasired.

Whan a low logic laval is applied directly to the blanking input {B1), all segment outputs are off regardiess of tho level of any
othar Input,

X

‘ol ol o < el -

o3 ool O i (= Ol o

Tir ¢ Cre s e ro

Tr

XIx X % X[Xx X X X[X X X X|X X X

¥IXT EFETr- rFlX T rr

-

r

RBI w
LY l L X X

H = high level, L = low leve!, X w irrelevant

X

2

3. Whan ripple-blanking input (RB1) snd inputs A, B, C, and D aro at 8 fow laval with tha lamp test input high, all segmant putpuls

9o off and tha ripple-blsnking output (HBO) goss to a low level (responsa condition).

Whan the blanking [nput/ripple blanking output (B1/ABO) is opan or held high and a low is spplied 10 the lamp-tast Input, al!
sagmaent outputs are on,

a.

"B_T/H 80 is wire AND logie sarving as blanking Input {BT) and/or ripple-blanking output (RBO).

(0T E




SN5446A, '4TA, '48, SNSALS4T, 'LS48, 'L SA49
SN7446A, '47A, '48, SNT4LSA47, 'LS48, 'L S49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

SDLS111 - MARCH 1974 - REVISED MARCH 1988

‘46A, '47A, 'LS47 48, ‘L8548

‘L849
feature featurs

feature

Open-Collector Outputs Internal Pull-Ups Eliminate
Drive Indicators Directly Nesad for External Reslstors

Lamp-Tast Provision Lamp-Test Provision

Leading/Tralling Zero Leading/Tralling Zero
Suppression Suppression

» Open-Collector Outputs
e Blanking Input

SNB448A, SN5447A, SN54LS47. 8NE448, SN64LS47, SN54L548 . . . FK PACKAGE
SNB4LS48 . .. J PACKAGE

(TOP VIEW)
SN7446A, SN7447A,
SN7448 ... N PACKAGE : o O
SN74LS47, SN74LS48 . .. D OR N PACKAGE OmZ> .

(TOP VIEW] 3 2 12019

LT 8 g
BI/RBO 17(] a
NC 18 NC
RBI ‘5le
Dijs 4] c
9 10111213

<NV ®D
Z 2
]

SN54LS49 ...J OR W PACKAGE SNG54LS49 . . . FK PACKAGE
SN74L549...D OR N PACKAGE (TOP VIEW)

(TOP VIEW)

vVce

f

g
a
b
c
d

10 1112 13

NC — No Internal connaction
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Compiler Database [ Logic Timing
Netlist Builder Synthesizer l§ Partitioner Fitter SNF Assembler
Extractor Extra ctor
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4 | Messages - Compiler

nfo: Selecting a device from "MAX7000S' family for AUTO device "test2"
nfo: Chip 'test2' successfully fit into AUTO device 'EPM70325LC44-5'
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module full_adder (S, C, A, B, Cin);
output S, C;

input A, B, Cin;

assign S=A "B " Cin;

assign C=(A &B) | (A &Cin) | (B & Cin);

endmodule
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module full_adder (S, C, A, B, Cin);
outputS, C;

input A, B, Cin;

assign {C, S} = A+ B + Cin;
endmodule
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module two_bit_adder (S, A, B);
output [2:0] S;

input [1:0] A, B;

wire C_b;

full adder 10 ( S[O], C_b, A[O], B[O], 186b0O0 );
full_adder 11 ( S[1], S[2]A[1], B[1], C_b);

endmodule
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module d_flip_flop (Q, D, clk);
output Q;

input D;

input clk;

reg Q;
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always @(posedge clk)
Q<=D;
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module d_flip_flop (Q, D, clk);
output Q;

input D;

input clk;

reg Q;

always @(negedge clk)
Q<=-D;
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module d_flip_flop (Q, D, clk);
output Q;

input D;

input clk;

reg Q;

always @(posedgelk)
if (reset)

Q<=0;

else

Q<=Dh;
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always @(posedge clk or posedge reset)
if (reset)
Q<=0;
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else
Q<=D;
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module four_bit_mux (mux_out, mux_in, mux_control, clk);
output mux_out;

input [3:0] mux_in;

input [1:0] mux_control;

input clk;

reg mux_out;

wire mux_out_w;

assign mux_out_w = (mux_control == 26b00) ? mux_in[O
(mux _control == 26b01) ? mux_in[ 1]
(mux _control == 206b10) ? mux_in[ 2]
mux_in[3];

always @(posedge clk)
MuX_out <= mux_out_w;

endmodule
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module four_bit_mux (muxout, mux_in, mux_control, clk);
output mux_out;
input [3:0] mux_in;

input [1:0] mux_control;




input clk;
reg mux_out;
always @(posedge clk)

case ( mux_control )

26b00 : mux_out <= mux_in[O0];
26b01 : mux_out <= mux_in[1l];
26b10 : mux_out <= mux_in[2];

2 0 b:Inlix_out <= mux_in[3];
default : mux_out <= mux_out;
endcase

endmodule
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moduleram_interface (address_out, data, rnw, reset, clk);
output [15:0] address_oult;

inout [15:0] data;

output rnw;

input reset, clk;

reg [15:0] address_out;

reg rnw;

reg [15:0] access_address;

reg read_write_turn;

reg [15:0] data_in_register;

assigndata=fg nw ) ? 0 166bz,;
always @(posedge clk)

if (reset ) begin

address_out <= 0;

mw<=1;

end

else begin

if (rnw ) begin

data_in_register <= data;

access_address <= access_address + 1;

end

if ( data_in_register == 166hffO0of )

mnmw <=~ rnw,
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if (! rnw)
rnw <=-~ rnw;
end

endmodule
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module d_flipflop_2clks(clk1, clk2, d, q);
input clk1, clk2, d;
output g;
reg q;
always @(posedge clkl or posedge clk2)
begin
q<=d;
end

endmodule
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Design correct?
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Fitting

]

i Timmg Analysis and Simulation
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Timing requirements met?
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The Mew Project Wizard helps vou create a new project and preliminary project settings, including the

following:

» Project name and directary

* Mame of the top-level design entity
* Project files and libraries

* Target device family and device
» EDA toal settings

*Y'ou can change the zeftings for an existing project and specify additional project-wide settings with
the Settings command [Assignments menu]. You can uge the various pages of the Settings dialog box
ta add functionality ta the project.

™ Don't show me this introduction again

< Back Nedt Finish Cancel

(@}
-
m

(2

) L0AVEE wal M YAE v wExt AR P
| Mew Project Wizard: Directory, Name, Top-Level Entity [page 1 of EL u‘

‘what iz the working directory for this project?

IC:\aItera\quartusED |

what iz the name of this project?

[Fulade =]

‘what iz the name of the top-level design entity for this project? Thiz name iz case sensitive and must
exactly match the entity name in the design file.

[Fulader =]

Use Existing Project Settings ...

< Back Mex = Finigh Cancel

/(261 E

Ao & %i Teppvel YOy ATanAAZWIGH B O P 8 05 0D AKX @A 7 WY EDC v&¥zaGAEW Y

#) KR

3t



_—
oo ot I =

Select the design files you want to include in the project. Click Add Al to add all dezian files in the
project directory to the project. Mate: you can always add design files to the project later.

File name: I[ _I Add... |
File: name | Type | Add Al |

Remowve

Froperties
Up

Do

il

Specify the path names of any non-default libraries. User Libraries. .. |

| %A% A BNEP L + @ = ZwGHIYE I E@&AWizard | AE & A& ANEGAGH dvINHZE fv\8
WOE =%GAEAWEYv P8 &Kl %A w Wextt & & Df BRI LA & O/ il
#bevice:Emp7128SLC845 Kamily:Max7000§ © Cp iNext GO A W¥%xw, ayv ¢ A£G
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New Project Wizard: Family & Device Settings [page 2 of i- [

Select the family and device pou want ta target for compilation,

 Show in ‘teeailable device' list

Family:  |MAX7000% =
Target device
" Auto device selected by the Fitter
& Specific device selected in ‘Bvailable devices' list Speed gradsr  |Any ht

Core voltage: 5.0

¥ Show Advanced Devices

Fackage: Ay -

PFir count: Ay -

Available devices:

I ame | Macro... | -
EPM71285LC847 128
EPM71285LC84-10 128
EPM71285018410 128 4
EPM712850C100-6 128
EPM712850C100-7 128
EPM712850C100-10 128
EPM712850C10015 128 2z

Companion device

HardCopy [1: ;I
[¥ Limit DSP & RaM to HardCopy || device resources

< Back Mext = Finish Cancel
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New Project Wizard: EDA Tool Settings [page _ E
— ———

Specify the other EDA, tools -- in additioh o the Quartus || softwars - used with the project.

[~ EDA design entry/synthesis tool; I LI

Format: I "I

™ Mot available

[ EDA simulation took I d

Format: I j'

[T Mot available

[~ EDA timing analysis took I LI

Format: I 'I

[~ Mot available

< Back Neat = Finish Cancel
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New Project Wizard: Summary [page 5 of 5] (-
. L ——

“when wou click Finish, the project will be created with the following settings:

Froject directon:
C:/altera quartuskly

Froject name: Fulladder
Top-level design entity: Fulladder
MHumber of files added: 0

Mumber of uzer libranes added: 0

Device assighments:

Family name: b 70005

Device: EPR7I2B5LCE4-15
EDA taols:

Desigh entry/synthesis: <Mone>

Simulation: <Monex

Timing analysis: <Mone>

<Back | Hews [ Fnsh | Cancel
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File Edit View Project Assignmen Processing Tools Window Help
D&M [&| BR[| oK |[aa =1
MG T T @8O
Project — =¥
Entity
MAX7000S: EPM71285
------ # fulladder

” Ry Hierarchy | B Files | & Design Units |

Status x|
Module | Progress % | Tme & |

& Documentation

Lolx

ages

System )\ Processing )\ Extra Info )\ Inta )\ afarning )\ Critical " arning )\ Error & Suppressed /
EIMESS&QE tl el ILocation: =1 Locate I

For Help, press F1 [ m® | Idle Y |
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Verilog Design Entry

Vehog HDL file A HeAflew %A Up 0  Quatos 1YAAEEA0) Eo6C ek Eerilod C T U U A& £E|A

YL AE ¢wz %0 E6kv ¥2¢ ¥ w|C P

I

Device Design Files | Other Files |

| AHOL File
Block Diagram/Schematic File
EDIF File

SOPC Builder Sistem

WHDL Filer

0K I Cancel
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) © Onp, i cPipfacsy AddHzemove Files in Project

I Category:

- General
.

- User Libraries [Current Project] Select the design files you want to include in the project. Click Add All to add all design files in the
- Device project directory to the project.

- Timing Analysiz Settings

EDA Tool Settings Fi ) J
. . ile name:

Compilation Process Setings

- Analysis & Synthesis Settings Fila hame Tope Add Al

Fitter Settings

- Agsembler

- Diesign Assistant

- SignalT ap Il Logic Analyzer

e —
G-E-E-E-E

Laogic &nalyzer Interface
- SignalProbe Settings
[H- Simulator Settings
[#]- PowerPlay Power Analyzer Settings
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@ Compilation Report - Flow Summary
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@a Compilation Report

A €pWA«yi CEMAREXY ATD

Quartus I - C:/Users/J

Flow Summary

B Legal Notice

- ¢&HEA Flow Summary

B Flow Settings

B8 Flow Non-Default Global Se
- ¢HEA Flow Elapsed Time

&8 Flow Log

-1 Analysis & Synthesis
-] Fitter

-] Assembler

-1 Timing Analyzer

i = == =]

1

P RE D akye

Window Help

Flow Status Successful - Sat Apr 18 23:35:44 2015
Quartus Il Veersion 6.0 Build 178 04/27/2006 5J Full Version
Revision Name a

Topdevel Entity Name fulladder

Family MAX7000S

Device EPM71285LC84-15

Timing Models Final

Met timing requirements ~ Yes

Total macrocells 1/128(<1%)

Total pins 6/68(9%)

Gy h I/ ay v Ceev AWiT AGCY Y+ @

Er§cédsin i C&nplidtion Refort ¥ W, 8y v

RaYIF- G AR LR -SR]

] @ Compilation Report - Flow ... l

e300 fulladder

4| 1

File Edit View Project Assignments Processing Tools
D@l | & X2 [a
Project Mavigator x| s S
Entity |Macr —
Y - - 8 2
MAX7000S: EPM71285LC84-15 ]

1

module fulladder (5,C,A,B,Cin);

@ Compilation Report - Flow Surmmary

Lo =)

@a Compilation Report Flow Summary
~&EHB Legal Notice
3 ~&HER Flow Summary
_H\erarchy I Files I & Design Units ] 3R Flow Settings Flow Status Successful - Sat Apr 18 23:39:44 2015
&SEE Flow Non-Default Global Se | Quartus |1 Version 6.0 Build 178 04/27/2006 SJ Full Version

Status

= x|

SHEE Flow Elapsed Time Revision Name a
Modulz | Progress %2 [ Time & &3 B Flow Log Topdevel Entity Name  fulladder
Full Compilation 00:00:18 -5 Analysis & Synthesis Famity MAXT000S
Analysis & Synthesis 00:00:02 | | | . S Fitter Device EPM71285LC84-15
Fitter 00:00:03 []--@D Assembler Timing Models Final
Assembler 00:00:10 []--ég Timing Analyzer Met timing requirements ~ Yes
Timing Analyzer 00:00:02 Total macrocslls 1/128(<1%)
Total pins G/E3(9%) [
< I r
[ @ Documentation )
< 111 C a | T »
ﬁ : Longest tpd from scurce pin "a" to destination pin "c™ is 15.000 na -
Quartus II Timing Analyz va3 succesaful. 0 1 wi i
Quartus II Full Compilation was succeasful. 0 1 [

ages

m

System P\Plocessing,& Eutra Info }\\nfn )\ W arhing f\ Critical Warming )\ Error,\ Suppressed f

ﬁ |Message: 0of 51
=

For Help, press F1

J ﬂ | Lozation:

Idle NUM

V Z




¢ va¥izw e Al 1y Y5 AV Yo \B AW ECFIACEAEL &¢ U A A AT COBE wirzé 0 @B i A v
Analysis & X W\CZz§GARE CA A A ov &4 QWA Aubnel § pd it Avibgi Ravo E Elu+ ¢a{avtAw (

Y} AH al vsyntheBignERugtion

+ %O WB{

1 YaveCE Ve (AVA{ CBy MeR { Viewakussy) 1 A B ¢ AW GEV YEPGRGE b a/d0d avtAwg G/~
YWB« YIWGC P ° G a )EwAIE! AP Tduread enil§onall €A il Avdd E-OR{ O &
y LW £ %A (AR ~UTextvactol y A A EA L B4 Elut ARE Av (AIC 6 0V AWM !

P eGniuyC C b £

Othér File © PilzA Ngw Vv ° @ z v g C @i E §wineerind Bdimr  @udrtus Il Yext Vector ¢ W - €

) © Cp iOklveGddWavefstr¥Eile X W, 8y vV W

o =

Device Design Files  Other Files l

AHDL Include File

Block Symbal File

Chain Dezcription File
Hewradecimal [Intel-Format] File
Logic Analyzer Interface File
kemor [nitialization File
SignalT ap Il File

Tl Scnpt File

T et File

Yechor Waveform File

k. Cancel

Yo

Z)




1) Waveforml.vwf

Y} K gvaveform Editor OC~ €

bd azter Time Bar: 19.228 ns <| Pl Fointer: | 216 nz Interval: 238 nz Start: End: |

Value at ps 1111] ns 21]1] ng |
Mame 19.2% ns 15225 ns
-.I
4 1 [ F
, @07 E
)L AE ¢ wz Webygdisaner Niode or BOEC ¢ AMA{ VXKW 8 « V Y- o0 GLWEA

uistz © Pimd:ally° ¢ wz NadeGder Uyv a¢ AneeoRAmeAE , wvi¥%! YWPEECD@EE |
A & Wilw comode Az  WE> CQLETY xOW FAUW: 6Aadpeo CA  Ho8eCh Y %il CW

WaxPlus¥s = Az w ECOW W& W [ 659 A A DK w3y NRZBEBK:pBAPe 2 ¢ v %z

M arme: I[ | k. I
Type: IINF'LIT ;I Cancel |

Value type: | FLevel =) Node Finder... |
Fradis: | Binary |

Bus width, |

Startindew: |0

[T Display gray code count as binary count

@1 E

#ditA Value WEC 1§ )&dr 6 Wl a AiA pJe

y Y

9 C

Vv %




ok T =

MNamed: | LI Filter: IF'ins: all LI Custorize... | List | Q ak. I
Lok, it |le||-3|:|le!| LIJ ¥ Include subentities Stop | Cancel I
MNodes Found: Selected Nodes:

| Mame | Azzignments I 1 M ame | Assignments | 1

B a PIN_30 | I [fulladderla PIN_30 |

o PIN_12 [ L [fulladderlc: PIN_12 (

2 - Bl

a m 3 < [T ¢

U Ca jov y° §0uCieaw z%A E WA & Ab@yerMil IEC (CReMHa €. wh~
o CawneydwWRR , EQwAC{

B Wovetorm vt E=mEen
taster Time Bar: 19.225ne 4| ¥| Pointer: 281 ns Interval: | 588 ns Start; Ops End: | 1.0us

Value at ps 1D.p ns 21]!] ns |
Name 19.29 ns 159.225 ns
A
= a BO
Lo g c BX

659

>
—
[T




CeWB{EV Y« v

%Uabsew B E y INEGAR Civ ¢ @ @VC{AL HaE: aviRAYACE; AvAC E-A Y € @ 2CE visu O

—

0 jA A A& AR Awad W E = ity Bowiz © CA Oy P C B A %416 ¢ Al B A ia AR & 3
1 CHEA oGefidv gAuA{ i
¢ 1 ¥icoc M { IE

Generate ¥ X Runctngl VA [Sigidatin Mode ¢ v ¥iRrocedsingfSimulator Toolé ¢ AVA{ (EE v ¢ v ||«

A A oysapf Car cHBeywaFwWp 0 CA  Bgen § y %EPLE © & [Ckurictisnw Sirulgion | 12

o CHUWA LAY § ¢ Ceé A ANC wizstait BPiE AR ¢ ¢ § HProdegsing Bimultd Todl - IxOMENT §
vy y $ing B )

N
1~

) © CphRepoit BPiE AR ¢V Y% f

} rOAAA WU %e § ¢ AVG{CEC-e AVAUEENG a0 Ak leAwe wavAR E wa

@ Simulation Report - Simulation Waveforms E@
%@ Simulation Report Simulation Waveforms
BB Legal Notice Simulation mede: Functional i
%E Flow Summary
=B Flow Settings N
E-&F 3 Simulator
—<SHEB Summary M azter Time 120ns jj Painter 13.35 ne Interval| 1.35 ne Start End
@% Settings 0 ps 10.0ns
--Z3dF Simulation Waveforms Mame \{Iazlu;nast I 12.0ns
-1 Simulation Coverage ' -
-HEB INI Usage (1 3 BEO
&5 5} Messages fo g c BO
4 I L F




Cy wg &vB{ E

¢ ¢ avthyndz C s WalG [t CCact ww-Gpyviv Ayl 8 via0 3410 06 @AY & w p LGP
g CHCidy AVA{°El Tomings A [ABidarfiend Settingy Simulator X W| g if € v Lz Rep z¢6 V) Y8 /E

)° puo/FES 0wé wOWERIE 163y b FECARE g BVA(EEY WikavC Eann VP P 2
FPGA ! Y%A 76 ¢ G [3%:

wWiRC x w A

=
<

} OMOALAY ¢ WICAW L. Y ¢ L FPBR  ¢Ovv ReptSHAl vIRRORYUN-BAAG & VB4 AV §

@Aﬁsignment Editor EIIEI
V) EIF= T |AII j | ﬁ Al ¥ Pin | (b Timing | # Logic Options |
= [d + Information: | The Assignment Editor is the interface for creating, editing, and viewing individual assignments, induding pin assignments, in the Quartus II software. To cre
=NE Edit: || |
From To Assignment Name Value Enabled
iRl B s Location PIN_30 Yes
2 Lo Js Location PIN_12 Yes

2 3 L ENEW LEMEW > LENEW >
q€

o

€

Por

o

>

T

-1 E

winid °AE W YBCY w Yals§ioiment, Pins %A U B UICHIAC Avaigampht Editor L2 WRE % W ZEw y v

Al C«y % WCH ZLABIEMAH%D ~ ¢ oW YVAC E i Kinewga> iz Wi alt A

} 1CARONBE0 € 1 Aozl BujC A0 Pt #a€%1° VEWARIC D




Location |I,IO Bank, 1/ Stardard General Functicn Specid Fun

’m ﬂ LYTTL

FIN_M24 Lo Benk S Fow [0 L/DS1Z25p ~

PIN_M25 IiC Bank. 5 Raw [0 L/DS125n

PIM_M1 T Benk. 2 Dedicated Clock k1, WD3CLkdn, Input

PIMN_MZ It Bank. 2 Dedicsted Clack. k0, LWDSCLEOR, Input

PIN_WS 1O Bank 2 Ry TiO LDS3LR

PIN_M18 WO BinkS  How 1O L/DS1L0p

PIN_MZ0 110 Bank S R I|O L/DS124p

PIN_RZ3 I Bank. & Row T LICS126p, DPCLEROOS0R,/COLR

PIN_N24 o Bank & Ry T/ L/DS126n

PIN_M2S 1O Bank 5 Dedicated Clack, (LK4, LYDSCLKZE, Input

PIN_M2& IIC Benk. 5 Dediceked Clock. (LKS, WDSCLKZr, Input

PIMN_P1 T Benk. 1 Dedicated Clock. AK3, (WVDSCLELrR, Input

PIN_PZ TiC Bank 1 Dedicated Clack. Ak2, (WDSCLELR, Input

FIM_P3 T Bank 1 Fiowy T/ LD526p, DPCLE I DQSILICO1L#

PIN_P4 10 Bank 1 Ry 11O L/DS26n

PIN_P& IO Benk 1 Row 10 L/Ds2n

PIN_P7 II0 Bank 1 R IO L/DS22p

PIN_ P WO Berkz  Row IO L/D53Ln

PIN_F17 T Benk & oy T LYDS5130n

PIN_P1E 10 Bank 5 Row 11O L/DS1L0n v
-2 67T E

UCwWBAZ 6 %y ACéz yCERE UCQOL INAFPGHCHY % YAAH é Wy
EwiiC~ Ai v¥% tA. wti&d C¥i0 € Fild, Bamed ¢ JiI €ALE wady A \arPGBE w i

) © C& wu ya OBEE BN %38-A 6 1§ o3 U ¢ WAl

/)

FPGA ¢ AR BAw Yy

CEWYEOvV ¢y w3 ACH %addhk fY6-Adagampia ORAE & oGeAD6 WAvG) VEsazC o,

APoF °© gy AE~ wz CsRAWORject Eilv & 8l i U WPafove 20 ¢ B ERWEPBALC ° )p z 8T @

PPEAC ARUATAGYADAVY e e %0 ¢v YWy %AE I DMpomidoétrik iate I

) gCazl

Mw 0 Céeoap®i¥l C~ PEMIE oAl % Jin® VAG T & ProAt ABIBWONWLZ C

)L AE %AawU  wd/yvods ProghmmerWyEOANIERGEE WEyYYs

ALY
W ps
\& I

Ya.

R iv

Yo

X¥a Z




5, Honwars Sequp .| | LISERlaser [LGED] Mude: IT&G

7| Froges: 0x

¢CuLké v

1 AE Cé wAwrmsa ot /ECACAH petdcdCOY @ Apzi  BykeBlaster YA {Hardkaik Setup

i Grti ¢y %

y °GTAGL O £p UV | Y

"L p A YhistiE D ¢ A i

Vv

WL Sl Fi= Devee Chechaum U mode E;?;:; Veily Eﬁ:l Exarmne
Tight zot EFZLIFER2 TOGFTSEE  FFFREFF O O 0O 0
o Auin Daject
@ i
£ | >
S (1 E

0 € BAUARNGIG- ¥inE) 1 Yav-ce ot A

al weed ARG A Al

) 1 A IVRPGAL WY £

v

Y

le




3 A /6 «

"2eO0pu v A{Aw U0 °3vy C3v

ac° a

5 CUy AW{ Yy %é¢

0j YwaowwAC§

cru i é CEw{s§g y Cé&lapdwa-OLe

EE WU ¢ j

6%opi § &OpuAU ¢ aiAkh®Brticomsl AdeAgyvy CT1 & e O0pu
| UG« %CUy CORAUYw-CowlyAew CE wtd B 61V ¢ %ha BEET B

i 2ARdT XOR OR AND ¥%CUy CfwCouay CeOlOpu ¢uLEé Wt

¢ cavAVEC~a E € w0aclj A YL @y 2  eAQI6)GYeWt CEWCO G Y (O wWAY Bt

P LW EC WDy 1AEC A A Bi EC ) °aAmik 118w C

Arithmetic
A Unit
B
Logic
Unit

51
S2
S3
54

|
|
|
|
: Switch Selector
|
|
|
|
|
|

ALU +V %A (@106 T€EA D z

ALU -




cancst AA v ap BeEAwlCwz FWAEA- BYODW  § 0w Adww e | E| %é
LUy WAEBW £ AT ¢ AW 3w XAz vis & L ySAYE VavBaw I § Wa © Bz EA
) O BEWEHCA | © 3

-Cu AEAY OwéA-Eyv: CEw{dmi AouE L Bhvlyp E€ahy Beau f
Gwlua ¢v atwadAa°o whaivAP ES CEFWED W g ApLICIAGE Uckv § A ¢
-EEwuU ] Y%la JNIERWYE O3 vay® pipdt ¢ @BvGRS @ WA BER w iGAIV EARGHEY Wi
aoppi UG« (/WAL PBEweE %aze ACY v G OXIRKE yowa] A 2yb & w & ¥4
YL %yt C1 7 A(/ BWQ BilLSanEiiw-iClp\C

S5CEHMOAWANIGYY ACoi 0Cw3 0 éGhotrwlipdW p £ 1 §asNo ) BARM Y |

} KEI6EopALExEEHAWLY | CO %o pi ok ap 0TAé Alzu Ak A)E)

0p)
w
0
N
n
|
0p)
o

ADD
SuUB
INC1
DEC1
AND
OR
XOR
NOT

P B B P O O O O
O O 0O O O o o o
P P O O kB B O O
P O B O kB O Fr O

-3 0y ° «

ECwl¢j ¢V

%
. m,

0) ACwy Af/ €EERPIA 2 8CEREAVWMG L Wit | E ¢ v CHGWANBLA pii
) oCCammhigl A o |

ITT
pod
&\




) °pCwiy

C«y %YABRPWIHO EEDWE § v § ¢ Gd§ BEsyo ELEWAGY Yy &awh ~ %2 Bz

yocCewdy

) °© CARIEPEREH Yoy ViAo A %W Y0 HA U )

yeCéwuy

a1l waen & w DA VY CID Buy L & ¢ dCL ARS ¥R p 1

awo EEwl ¢ j

0
g BVCEav Bda B0 U | wali© & iyYv osavniEliv E
)°o CewAly 4t w

¢{8 1 A. CGWHAVAMALRHY?




4A [ED «

1vl

Qi

BB BB v O, |

v 1g aBCOAY viE aviaw4b ey CofantZAGhelE @G BES i CodARY v
C

wiaw { §

wiaw {GBAAE Co -

) €T YE MCUY vavBROWAE Al v |C ¢

wWé Oo0won@ECA! 0¢wayIbwAREEAVe AC w~i CHIBEEE v IDI Ei & g
Gév %t Ai ¢Av a°é¢r un At edw( i EwiEPndEAR ACRHA
)y ABHET EE wu ] A e vawiES wai ol jé

C:vuubd aACy iviEmy Wi Eperodigvi v vARATI jw{g§ 1¢ C»w KO
O)E °avAl C¢AUj WHoRG epy{ s@NwACE v
yoCawGyvaudO v ¢Av 1 & Eawi § ¢ &6 zOEcowaldsgy 1y LB cpwil
y CeEEW A ] RGO ORavAAGa Evv: Al jw{SaP®OEEMNA BEE
Yo Céewuy i @A¥°¥E0 AlzG na-fuv *

, i w{G@(

ac a
5 Coy Amw{y?! %c¢ [A
Co wé o yéve ayAm[CEC 3wt % P
5 °Ewz %é¢ 61 E Az 10jw{anlaC @3 v %P

CwWA Yy ¢eovAu 0°yvA-
¢tAvyv v } - Az( C

tAvyv y } 7~ Ag

(P4

Shift Register B

SISO,SIPA PIPO PISO




(@}

ECwU ¢ j
atweoAv E¥uUpewz widgwYEPE & tvé Bixr & % GECHR e Zevywis@iR G o /
j & wyBRQAMKEW ()8 AV Cé GBI Wi | O Bz 1 ¢ })COREA omiwFEPATA|

5¢Av (W{8EYV ) AUGy oCAEE

(PIPO) ¢ § veAv ANC «Jyr %
(SIPO) q ¢ AR 6 ClYpy
(PISO) ¢ %A v AQic Yo -y
(SISO) ¢ BRLA & y3usy

| EEGEEA&C L V%Y V °DHHGEADA i cardBovaw Az C E@MY Auc-vi Coweélny
6wpoCA UAYy Az wpz G6GRERANS WEANWEEEZ ) € AU V) 0CROAME 0| € &
Ao ALREA Avitwd Bpwiawfic 6t v ) ° Al 6wényv } - ¢aA |Az
BIEWzZ F&6%a ¢v¥z OWAE & 1E6% £ OwpRop&AEEY %vp AA[ Y
CE- % y CRwaREdaIGEA A Ayt Wzitawti AVOAY Az wpz Aé -~
wz CRNweé¥v §y ADEAa .60 @ wpCPER{ § cajCavenywpzw] p A

cui £ +A[;

) 1@ @ufio

o)
~
St

m;
(@)

wu ¢ | ., VvVl E

¢ Wb pEQO e pi oO6wpoCA GUév )¢Av Cowuepi o6wpoCA|i ¢
Ao BBy ivigis Auwy LE &Y BBewed§ MG onieentAVC AT ¢ AR Aud fw &
yecéeway o6Cof £

) © Cé wigCRECS ovywlA - | BAEY ¢ {8 CRMEAY CowhRey

) O CEMAE 6° EE 2 BBEOWSO z wé ¢ v Yaerflog® AT OvEls YENO woelawAVD A jME{ W
uea ) °Cpi o6Caut £ CNwéedsr WYDBGEWARD iCEdee vy vi wivg[si
) O CAwWNC ~¢ ¢ wh § ¢iCe0 zowysye dfiziv BvEY) 8

%0y %t ° & wzCw wLpa) Weadltiky B 7 ¢ winp P DR MWz £¢ wi pfa
¢Av Co6i wBwCAEz =+v¥wAwe?! &Af6z¢ Ewa IRA®AL ¢ ¥4 »E })z°

) Civevwi z 6T E Uév v CBRY®BBIzWAA g ARLY|




Pin Pin Pin Pin

Load I\ L I\
Logic Cincuit | | Logic Circuit I Lagic Circuit Logic Circuit

S.n—-— D SET Q k J > D SET Q " > D SET Q 4 = D SET Q v -
> - - -
CLR 6 CLR 6 CLR 6 CLR 5
Clock
)] ) )
Read

Poul Pout Pout Poul
wavwnvou (Co4i orEWUAWEL EA6z

awoEEwu¢j| 6

Yo peway o @PEEAY WA oL U | Wi BWY R & Bvilw E
1)V 10 Vi 736§ © @lockYst A & %t cohBald YR © E

éanGat AA ¢ vwiaw{Ge W zvelihigec A& v o &y iR w AS A 4y 13Waz

&
(@]

yoCeway at ovaeavhoovaE cws A%A

¢{ 8§ ! A-ac@ARvZASG W@} AN%PEAW Gz BIySIPAPISOPIPO O Wé ay#H i w{
Yo Célwu

¢{ 8§ A ac°ifvzA B wiy Ayivz@cAmiExz vz ¢Avye §y )} A LCE-
Yo Célwu

Yo Céwuy ¢ {aSCodREa ¢ oy Ay Bw@gssv ez ¢ Avye §y 3} #Az| Cl
Yo Céwuy ¢al°GARzA &€ w @ AR i PRAWSH VLY 16 WD wdd AT CGowday

-i w{ 8(-(,

ac° a

5 Coy A { vyt %ué¢ |av

5 °Ewz %G ¢l oM arbdyCAC 3 (\Cx
i¢é glOoU ¢Qo6zlwe

Y1 guold ¢Q6zlweé

A

iée CEevAAavv ¢[L06:




i¢é CEawi ¢@6z|lwé

¢ Wl F&t aPaGhVvAz dwz Y% Al WavA{LSEz BWi0 i ¢ ¢ WE T BLi %G

Eawi wé 1 ¢ EEvAAav jwCoRAY 6w ydmoiseandive CAGW ~ o % EER (
vt | ¢hACozwé& Ewkv: Ai Cfoed WMEE @vD MCAVEIQAR ¥4 |°
) L AGy A& BWADE GEARA L 6.1vC A Yy
‘ Register
AN
CLE
INC DEC Ts 4]

EEwl¢j ¢v| E

Yv © 0 \erdoy °viz AO{AE P |CEBWIGNE GetweaE Av ¢ @dzwé WEG YW

) DEPB ¢ jAvmE Ay
) Cane wAlgye, jC 33036 @\ Alt éuy Y, 0 Ak ¥ i A (
°fi YA EAv

=
[
Q)¢

wi ¥ gidéeu Cicovh8alp 66 z wé  1avi A ¥ ¢ JEWE B Chiv &
) °0C eAWUcYjAveYE Agv Overilogli € v

AaWOEEwU¢j| 6

Yo peway o @aVCERAY WA BACOLU | Wil B WY i° & Pwilw E

1)v 10 Yaws Y26 © @Iddkt A € %4 Cohdaa YR © E

) © Cé wWidw {G&¢ W@ AGNPED (¢ v vy BHEBELAW AL TAW VikRs z
Yo Cewly at veavhoviEpopny: Hz@d@a KA v

Yo Céwuy ¢ {afcuipia ¢ Qapy ANy W& EEL v zwedABZ wd vBz |A O

i w{(8(

an
(@]
Qx




5 CoyAm{y?! %%cE¢ [av
5 °Ewz %él¢i i gaREC A |vGr
Y SIPO, SISO, PIPO, PISO
Vv Circulate Right shift, Circulate Left shift
Vv Arithmatic Right shift, Arithmatic Left shift
\% Oneds complement, Twods compl ement
Y INC, DEC
Y Clear
Ecwu¢j| ¢
i WAtc A4 C¢cwaxnoatuwCzvyil EEREOE jywA Ao B Y& \GCHDI {EE W G U
i ¢ CACAREA Rt way ) MEIVEE CRZAH T A LW %6 wz WUE EEwh¢j
¢ €wagBawi ! Ywz CEw{§ uQE e @eaw i § ECHFa |0 2

YCWpive C~ Ea&awie wyboabsa A 308 63 YO&EHE AC U wi|l Y

EEwl¢j ¢V

wUy Li%A4y © 0 C@(j 64 VvEZD W & B/AeFAD ondld Wikilexer ¢ v atl waen Ay

o Cewly- - OLOAEERY: Gy ey ARH WY W

Mubplexcs

- D al—
Combinational 4IINO *, .
Laogic —L/
Sy o G
T
H 1
| o, I 1
| 1
| 1
| 1
I 1
1
: i
| 1
| 1
| 1
| 1
M e 1
= [ D" Q
Combinational e -~ an
Logic .
L Q

Uy LiwhAAv © 0 Qi Exv uiwe?! A6z

awo EEwl ¢

YO pEwlhy @aaCE vViEs a%Eve U wOAT 85Uh YO Cawd Zi

y |

fwE




Ch Guggtw {J§8 a ! Wjaw {88« y SDAWB®D (1 ¢ v (ovy 3EOEVAW A AW iz

O@VEEAHY ¢v atv? CAwWECA e w WAy £C & FwC @i e @ast L [Cé

1)y 10 v Y26V © Clock¥sl A & %4 céhAaia ¥ia © E

) © C¢& wKuftiplex@r! & aEvmddy plovadiioeyzyst #zx@t KAvagv |[|) ©

Y ©°Cpi ¢{ 8 °ctARz2 CWxiyA NG Y@WABLHEH 74 v ezwicdAdz wd vBz| A U

ratv! (-awiny

-

ac’° a

SyCAIEO w{ y ! %éE ¢ alve°
0j wBusawawACG NpE

cru 1 & CEw{g y Cé&clapAwad-OLE o,

Eewu¢j| ¢

VAl | ) © p caEaw OceusoR B OMRE RREP caj  wok GMigsk @ v w iw ced Yw

Multiplexer
) °E

wu v

v at! pumolAvA zO0 WA &0 VIt € di-Vate A% & \w\a MdkitAes e w AR 25

Otriistatd & & YD -y v

0

Q Wy VI 00w ELvIBRIvD G ) E EWz v Gfm E

)P E@az @édéy v E WEAV 07 G0p vayw S ivenll MoAW s fakzA

°© E w ReadV §tear 1D Wnéementé Wit COz wé ! CBEVEZ vivad{ @ wioER W | %RA|RQ

Y/ (487 ES$

Register

LD

INC

CLK

CLR

BUS-~




AcaE-AC uwi(4 @a-Ev:  w{s
g AU  Y%wCAEBUSAR T @06 Y adiiav aofhad BAAKDW av \WEBA I Qau{Asit ¢ Av
“CAEU 1 ¢ ¢v BUSHEREZL@HWY CTH ARG ERVEize & pES AMaw {18 v Ow

wWiad¥% v¥% 0] ¢awé %t wé BUWAWSYIWAAJIE Vol ¢ ¥ € v BPzE v - A

JEWRES? jw{§ Az ey «eBivéwps EAL maAg oy BudiE X

| 0°y vaohy g dw Re8d Aalip 0 CA  twaate A6 CUG G AACIRE B wz €«

at waBwR W 6o 3wy Ai  vEAC q Ax{CGE w{ B¢ 4 Cpv e IES;VBAGA ivg § ) £ @ j

Yt Auy o1 =Cw

) 8l VA S~ ¢ Wy BCRAVvA P4 Alzd@aW © Ew: AEWCOZLIWERC EWWii wf
5%w%wg Y EC A wiae {v!

YEEWZLVE v AUwy 3z ¢ WP B

YCawiagumE LAIBWE @ 6ARLG § G \8

y E@Chv %é jw{§ UEv ¥ IRAUA&AM3S

Vv 1 ¢ %AUu | %Boré BiwprEivakEo) A¥LWa oaly W{ B

) T ADR 8@ VARG KB+ w-ywz aAtiv :Ceéeyip u

+wayv jw{8§ Uév wz C«y¥% y UshWKy BbCEHoyH §
) G A E

VE ° AWE- » VWN@Gan&IBE@AWAc AT v CObr °# w

} MOAvAv 1 Yméaeo3hB/ A CLADWT 0 - v INPRAZR2 A

YEGWWEa! ween Av j w{ § U¢CV OUNR B ¥%f

Oh E ¢ wiliy w € yar3eadai b a@h{ist v i C (49 wB

EEwlU¢j ¢V

- 'Program Counter

- - Address Registr

- -Instruction Register
- - Data Register

- -Temporary Register
- Input Register




i ©°gwz C&LEA-! veapvkdaCwLay | w{ § U@voivE W2 a&apig g Ce
) © & jovsyitadwizw {Ag vC « § Y& %0 BvRaall YowAh -0 CAV trinflate A By C U #a- Y% Tie
¢ WAy j w{ 8 whie® U A8 & W€ va wawd ) AUGPE 6Py ¥EQ, woAy v O p&a (- BrY A

) °0C cAnycyjAvelE Avgv OVerilogli BAY AN 2 CAE By ¥|é

. BUS
S| SELECT
—
MEMORY
MEMORY ADDRESS
4{ AR |
J
CLK
LD INC CLR
_4 rC }7
CLK
LD INC CLR
- o —
H
.
.
.
.
CLK '
LD INC CLR H

CLK
LD
_{ ™ }_
CLK
LD INC CLR
} ouTR ‘
CLK
LD

BUS MAw{USCz | WA WYT£ELV a A "y

(@)

awoEE WU ¢ |

cwav{igCz | WARY £ v BPH AT w§ & DLV Bimulatdr AL ° Ewz WUE E

) °OC CAMIIYS a4 o




vV 2

vy

02w A0 KA1 £¢ WL

AGAIE WA-E VneESWIEEY G \IBRERS? & 6V v

) °Ewuy

) © Q& vl ja v Y0 & ¢ ASZN AREYss wWozOME{ AEWYA R 2G5 G {§18s) 6°1 Gawiiz




statecAD OC~ U

Xilinx - Project Navigator - b

File Edit View Projsct Source

Uv A yové GucCAR WAy Gl i w i

AA O «

Xilinx ISE Y2v<A¥%awz j CE wp E

i WEOR Qikvx 1SE %2 = BL8RAAE:T C3 v 0 Co
E3 VOWEW E & W & pédige entbeneth@l € & \CH 39 C priilivew & | WEBE CWE ¢ QBHY
0w zA 600EGyE vees0 O ‘Wit 1wz

) ) ) °cChpi

Yo LW 0 W W Aldl &y

¢ Wile>NebeProjear A B

QetildggHoLl B we 3 v ey A

6w{ypP EHD\

Coi
mulstion Window  Help
D|e|=|a| 2| E2(E| DfEEE E L] Lol || ] =l @l
x|
Sources n Project |
NG Project Dpen)
" ™ Module View | I8 Sniapshot... | [T Librar Yiew
Select the Modules or Snapshl tab |
NG Processes Avalable]
B Piocess “iew
gl (Empty Log)
" B Console [ FindinFies | 3€ Evors| ¥ Wiarnings |
Ready [N
(, +01E
€%« aAy|¥a~
o Cphpi t%vy AOAz %u

R .

c

=

olc -

D
c/

pl
(@Y




B Xilinx - Project Navigatar - Mo Project

il Edt view Project Source Protess Suldion  Window  Help

M Project UE LE—|L3|'-_'-‘5|E Iﬁ "'lﬁ | i ||E"i =
-l
oo E—
e
culto
TM, - ot I[y Liseary Views
Recent Prajacks * < =]
Ext

8| la|=| B ﬁICII_

£ E8 R T = 2

Enlei = Mame and Localion for the Projeck
Progect Mame Fiejac! Loealion:
[Teatt [Br¥ere_7 1T et _I
[+ B Licwing
1 Snapshal tab - Salect tha lyps of Top Lavel moduls Foe the Project
TopLevel Modide Type:

%O El avcy@E3wWAE v Y% B Ap clAR

EY Xiling - Praject Havigatar - i:iline_ 7.1 \Fes133Tost) ise
Fils Edt Veswy Fromt Sowce Process Solstion Window  Help

lzlel) o) 2m) sl w e e L) was - RS @i CoEA W Wz, ACY | ¥

Soues i et |

E Tesl jse

e ] SO pag TR

P C¢& W Yrinish vwA a y Wi | #EAC 1y L AEE |36

) cudjv AG YA W VEAF W€ A | Y

I ocde Ui [ R Grprht | ) vy |

: =]
Processss for Source: “o2n]SIHoqi0E” |
M &dd Edsting Souce

1 Crasls MiwSoss
o g DesgnUites




/(b +61 E

—

aAy %~ Az ©°¢E°«

) © C priojectxNe, SsurgeVA [diéht Ravigato Y51

Source: in Piojct:
B Tesilia
[ 02050 SpolEs
I [CcieGan]
¥] State Disgram )
L - 1 Tt Bemech wamsdatm e Hamer
4 Mndul View I B3 Srpshot ., h Libram View | _EI [T T [TE!U
. HE ﬂVellugMu:Ue
- — e T 2] Verllog Tt Fishure Localian:
ocases for Sowece: el i oy vHDL Liseany Dibeve_7. % Tl
1 A Encing Souce VDL Mordia — —
00 Creste Mew Souce [#] VHOL Package
o BF Design Ui HIVHOL Tast Bench
[v Add o project
b 1 Mest Camcel Help
L Process View [
o, +01 E

CEE Ay °iACOQRARGHBTCEvAY zOWEL A- 06 ¢ WA Finisw YA  tdext YA pCa| Avitl

) ¢ Avé lamAviFQAVA{ 6B v ¥ °C@ pwigilogvmdyled K p ¢ A Bz ¢ 0 EEé UEv ¢ ©

B3 ilinx - Project Mavigater - D:AMilinx_ 7 1\Test1\Test1 dze - [Test1]
KFie Edt iew Froject Source Process Sinulstion Add  Tooks  Window  Help

Dl @] S| =] =l =] [m L[| ol || ol =l ©

[ fefee|ss| 28] SO\ TIA] El o] o] o] |e]=] &) e|=]] o)

= x|
| ! | - 1 . 1 s 1 . |

Souices in Piopct
E Testlis=
= [ sed1505pa0E
B Testd (Testl soh)

T mgeodd [@inw | Lk | 2 5m |

2| x|

Select Dpbons

YW'hen wou chck on a branch
¥ Select the entie branch
" Select the fre segment

'hen you move an objsct
" Eoap the cornecions b olher cbiects

®% Process View | 5T Oplions ] K Teatl

CCA 4dhamoa) 4ARz ° av A- ¥ ¢ yC£5§[AdE8ymbwa5\Ejiél%—gp/~ 0 CvAG [
) °&¢w/ED Cv)PpGHEic 10CG&EI 1 CEWUGE A &l ad ¥
C




Add ¢ G /Eé Yadd §o Marker | Aalyive Géavd $ub £] AREAGx § - ¢ Wav b & ¢ Az

i A ~

Az VeARDARE-WAY BICpi wpDodA G«yyvshddandutpupmiarkeri AHE A fv ¥4

K3 iliny - Project Mavigator - D:Ailing_ 7. 1\Test1\Tectd ee - [Testd]

f Fle Edt View Proect Sowrce Process Smulstion Add Took Window  Help

Die@| &) == |l o L) o] o] sl -] @

X e[| =2 ] SoNOlA] @ | o] v L]0 |m]=] &R e
&E]

Syl Hame Fiter
[
Cisntation
|Fotaen =
Symbol L |
2, +061 E

I CEWGE AO&y AddavieC A 04 0t A ) CTOAE T wiiggw ¥ yeww
O Awa °oKdaPeiwd E Wik £ @)\@eEidnd

K Xilinx - Project Mavigator - D:\Kiling_7.1\Test1\Test1 dse - [Test1]

KFh Edic Wew Project Source Process Sinulstion Add  Tooks  Window  Help

Ola|@le]| &) =/|=) 15| fE L] o] o] | sl | [c]
X e 22 SoNOIA] B[] 8] v L] 1 jm]=] @& =] )|
T E——

P Tk

Surrked Marne Filer Tt e T

Drisntation

3, +61 E

REEPpi OV OCGARL Wdiw3 Add &nGiputi Marker C A [i/@ Mafér Option

°) yCAUEA & w N v

v~

p—

vél

O. <\



B3 Kilin - Projeer Mavigator - D:uGiling 7.11Testd \Test1. fse - [Testd]

K Fls Edf Wew Prokst Sowce Process Swulkkn Add Tooks Windom el > - K

D@ @ & =|i|=] o] e m L] coje] o] alal - 9

X ofeelcf-[m 2[5 S[O[NOJA| BG4 ] 2|1 ] =] &) EJE]] 0 E|
2l
Cateanrie: 2
Symbcls

Symbcl Hame Filler

|
[Flulalt:l?l j . o — , "r. SR :] , - .

Symibal [réa | = =

W odul. | b3 S| ) Lkea | 2 Gm [

| Add 10 Madken Dpsions:

) © CREU Y i@~  Cwjave AgrA v Yahadi XewNgbwe YAVU Vi Y2 C « G W@ v Whét vy3
DAL AIEemER Bwl y ceimEd] Gvinv: ORRE A Ay &t i

PELrumEAde i v a0 w-CE2wUjE OC” U
ColveAIR{6ER 34z © €° « OTéstBénch Wabetorm )+ WS p iw z A & Wi \§ WB BCEWS

JERENE:/ - SRR

A Kilimx - Project Mavigator - D:Hinac 70\ Test1\Test 1 ise

] T T Y 5 o S T 1 - 9
=l
Sources in Pioject |
B Testiis
=L ac2:150 Spaite
[BY T st [Tesil zcht

= BMM File
] Implementatinn Comstraini File
“] IP [ComGen]| .
1 [ HEM File Fila Nama:
® ol [ 08 Sraos. | [ Libia, 1) Schemaiic [Tesit
!] Slals Diagram
Bk [#] Test Bench Wavefaim Locslian:
Processes fof Souss. "Tes™ [; ] User Document W
] AddExeting Source [¥] Veriog Modue - —
1 Cresbe Hew Souwce ] veriog Test Faturs
E View Dengn Susmmay WHOL Libsaiy
= g Design Unves = ] VHOL Modie
T3 Create Schomalic Syn [#] YHOL Package
[E1# View Command Line L ) WHDL Test Berch

i Check Design Aules
B LeanchXnxISE Sawe
[2) & View HOL Funchional |

(=] RN VT TR PR

Kl | W
.ﬂPmag'.ﬁawl

L +01E

pd
c/
B:
s

DR %sa wlE wasASV Bz  ©

e\
Bz
po A




==

= »
z =iz = E 2 =]
Df| @ = =z|=)] === @ £ c]e[e] o] ol -] @
1000 ~||na
§] Initialize Timing ®
Sources in Project: -
+ Minimurm
B Testlise M [ R
= €1 #o26150-500208 AT -
[£) Testl [Testl.sch) output delay i setup
‘ ‘ R Y O B
Clack ! - Clack
high for ' lowy for
Clock Timing Information Clock Information
Inputs are assigned at "Input Setup Time" and * Single Clock -
L= outputs are checked at "Output Valid Delay™. e otk a
Ml
8 Modul... | im Snaps... @ Library...  RingEdge " Faling Edge Multiple: Clocks
= ¢ Dual Edge (DDR or DET) " Combinatorial (aor internal clock)
+ B Testl Clock Time High 100 s
Clock Time Low 1o ns
nput Setup Time | 15 ns ’—
Output valid Delay | 15 ns
Tritial Offset B ns .
Global Signals 3
I [~ PRLD (PLD} I~ GSR(FPGAY Initial Length of Test Bench: | 1000 ns
B2 Process Yiew | g Hierarchy - Test —
Figh For Initial: ns Ime Scalet | ns =
ﬂ I” add Asynchronous Signal Support:
a4 Cancel | ‘ Help:

Consale mF\nd inFiles | € Emors E‘ Warnings

L +0TE
¢ YWA vRABWE 0 wpeoCtAw G giekt dkvip3e A)i Y ADB Asyhchirghus Signal SapyonA pvE!
0j o6w{ylo QRUAI °\CalC ® WLICH 8 A o7z vAswndhronaus Shali YA pxEwA fia ¥)
Ai v % comBACRe CRHAERE %24 wU  %ad aGaiplv ©) @ IE mdEo

) °Eé%CO0z HLEGMBEIVE°%E SasdA

B3 ilinx - Project Mavigator - De\iiling_7. 14 Testd\Tect1 dze - [Test_1.1bw]
i Flz Edt view Project Souroe Process  Sinulation  TestBench  Window  Help

DIEvIEllﬂilJ"WI ‘llﬂl | =) ] o]l o] o|m 2 2

_I_I
Souices in Propct | RN a e T
Testl iz T
5[ #e2:1505pa208 End Time:
) Teatd (Teetl schi 1000 ns 100 A3 20015 500 1% 10008
N TN S N Y N T Y O N N |
ia a I | | | [ l [ |
s CO e B N By N S
e 1 1 ] r
N4 a

B ol [ Snepe. | ) Librey_

==l

+ ¥ Tatl




i QdstiBench Waveform 6 & w &

a Y- p ~ YYWwGpierate Ekp&itddisimulatioesult A [Procdsdiview a - p ~

¢y B &G v wa OO 8 CA JU - Y € v
HighLigh VAE V.

iV

X o ~ ~ ~ Y - P atee x AN
) ¢Av Acéaw v o el 1 CE£wEHE (;AwmzA vt %zl
)=
Sauices in Pioget | ‘I |!| ol @\Glx
B Testliz= N
50 #c2150-5p0208 End Time:
= T (Tesilschl 1000 ns 10005 00 ns 500 0% 70005 ani ns
[ Tesl 1 [Tes_1ibw) N T T R T [ Y Ty e NN Y T T Y
= a | | I | | | | l | 2
Mo a |
an: U 1 1
Md a
gt ool [ i Sneps.. | () Libren
=
1+ B Testl
il Wl ] | »
G Process View | Wi Himarchy - Tew [ | M TesLibw |
ﬂ Coppraght (o) 1995-200% Xailinz, Inc. ALl rishts resecved. ~
i Siwmuilator iz doing civcuit ianitialization process.
Finished circuit initialization process.
Success! Asnotation Simulation Complete,
Stoppad at tiwe - 1 200 ws - File "DowWilinx 7 1/Testl -Test_ I snt” Line 6B

=l x]
Soutces in Projst |
B Testlioe
= 0 #2150 5paiis
= 00) Testl [Tesf zch)
Tast | [Test_1.1bw]
T ®atodl i Sraps. | 1L by
=]

Peocesses for Sorce: "Teat 1" |
0 e Exsting Souice
0 Creata Mew Souce
Bl View Genoraled Test Bench i

OC” aoBazwyy at Aly
Test 0 Cw
¢V YHjgh L@ht AB®Ach Waveform
Simulate A preodeds view

) ° CAwi-Byhiavoral Model

i

a Ya-

2 Add Test Bench To Poject
= fgF  MwISE Simudator
BB Geneise Expecied Simul

Simulste Behaviorsl Model
Simulats Past-Placs & Ao

| L
_-’Eﬁmnhl’nwl

Copyright (o) 1995-2005 Hilinx., Inc, All xights reserved,
Sirulator is doing circuit initialization process.
Fipazhed cizcuit initislizstion poocsss.

Sucoese! Annotation Sinulation Complets.

Stopped at tiwe o 1,200 us

-

, Q +061 E

File "D rEilinz_7.1-TestlsTest_1 . ant® Line &8

DR %8 Ol 01w gAvA{ 2B wo y

A ¥4 (

a a %wzeyrt vt Hwes

Ali




1]
Souiees in Projact | Tan R R
E Testlise .
50 #2150 500208 Now:
S ) Teatt (Tetl okl 1200 ns ID e z-lm 49u|ns '.rfn Qslllns
Test_1 [Test_1 thesl [ | [ I [ | [
“ s ’ I |
Ha a J ] I ] ] ] [ | [ L
Mo o 11 ] L 1
e 1 1 1 |
L : HgUTLRLER) 2 i
= wodul.. | i Snaps:.. | I Liba % BIDLERRORL. 0 5
1%
+ B Tesl 1 Test ]
.| K] w4
W2 Provess View | [0 S Himrchy - [ | BB Tost1iim [ Test Liw |

X T Simulator iz coing circuit initislizaticn procoss

o Fipished circuit initislizstion proco=ss.
Ho srrors oo warnings, i o .
Stoppad at time - 1.200 we - File *D-vZiling 7 1-Testl-Test_1.tfw® Line &2
Stopped at line=62 file nawe=D:- Kilimx 7 1-Testil- Test_1 tiv

1

5] Conscle | U Firedin Fies | 38 Ences. T wianirg: | By Sim Cornoks |

, @0 +07T E
Az ) OGRGECA £ WAV iz © & wz FPER € @ yavtAWG/~3sz oal@atwd AW
A& wNv Inpléngntdion CoBraint FleE Wy wz Vv % ¢ ° @ D& WAdissiyrinentl2% W ib
Assign Package Pins A [Procdsdview & ¥ p ~HigheLight W YA OARIRYA o+ v)A £~ g @& w

a ¥-(hé~w W)y ©

2 Xilinx PACE - D:\Xilinx_7. 1\Test1\Test_1.ucf

File Edit Yiew ICBs Areas Tools ‘Window Help AN 7 - S
14,11 3
Ded & »|n 4% |ErsBsa | 240 waaxapn DomoOmmmmc 2t AAH Yia wU

-3 170 Pins W ZFPGA YC é C ¢

[ Global Logic
ﬂ Logic

awEy waaé
S >

w

£ O

EEX

[E= Tt -
B

, @ + &7

WE €1y WBAE WA & ¥afA0350WESAEESIon dbjact¥ig J)O Pin A Y- p ~  YBlw BALC

P3 5 MECYEEAQRI 1, Eu v % PAC Hw{ X @ ApBLeatyz- py~

5

—_

v )

G~



Module test (

gAu ¥%WCA

51 Aly ¢é! g ARPGALCEEA AW d &
UC~ °éwz | Aéw~ pil&§ p208 C¢ Av 1 BFGE (14601 o6, w38 AI~€ Atz Bz |AR
6 wp @8Bdewi ¢weaz ) ! HivAZINAResagRovb 66 13OVEYT U C ~j YZAEPGME 208 A E
Az Gj o6wliEv y aE%wWbEf (v A°& § °E 204AQA, Az ayw?ee%l&vé
Yo pCo AetiE 9 @MBAGCH Az Ai  +dARv 28LCaM A
5 ojw "

e
input logic Fake,
é
): L s 3
Y CC wa W¥RGA 204 i CFakd z wy LAz ¢y ¥
OC 0o %OCYUECAMEvORwW- §y at! Auké i3CC »f MdnAGH il Wty B |

i C6 i Impement Degign Aptbcdsdview a ¥- p ~Highelight Yv YA 10AMEY: A - L \EAIW [|v C

B2 Xilinx - Praject Ma
Fle Edit %ew Project Sourcs  Process

= x|

Sowrces in Pioject |
[ Testlia
=B #2150 SpaliR

= W
Tesl_1 [Test_1ibwi]

LRCRE™

T mguodd. [ Gnaes. | [ Libaw |

Processes foe Sourcs: "Tesdl” [:,

Creste Timing Consha

Asin Package Pins

Ciedte Area Corslizin
% B Corbizint (T es)

, 8 +61 E
" RP@AZ O € WY VG RAEFPEAL ¢ R Y2 w U EC JACAWOHE o pale WAl AF U

a Ya-Gpnerate Prégramming File Ap ¢ A ¢y % 0! %i 1 Cénbit 2wz wiHhvwwdgy G




Yov &ag & B § §PEAL ZAK Gy BRACHUACIE ¢ A U |

¢y Y2 YaPracesswiew® |

5°y

c

12¢ Cb Mgy %

c

12¢ Cb N ¥

56 34 ¢ Ch Ry % U

4C ¢
W «
W «

W «

0 CUO& CANRCUAVW B EPmEAZP BC\yYeh I

°) C ¢ wa Fekt W YA VBAEE A TwED ¢ )AR C [iv4 W ~Lykligure Deice (MPACT) Ap & Af

T ®ehindue [ o Skl

Processes for Sounce: "Test]™

L

(¢ AvBBA Iy %2 A

g M v wae BATCH
= Gang S wEd BATCH
= e Flace bR S www BATCH
O - 4 wew BATCH

; <4 waw BATCH

& Programimin o wan OATCH
Generahe P #7 wEdk BATCH
Configuie De S wew BATCH

4 waw BATCH
| s wuw BATCH
= I— 4 wen BATCH
.EPmanskﬁaw # wad BATCH
s wud BATCH
x| A4 www BATCH
| 4 wmw BATCH
<4 wew BATCH

For Help, press F1

Sowrces in Project
[ Tesnia
= wedel 5D Spads ——
. J Ew‘: nl'::”r'ﬂh \ Conlipure Mevices
ast 1 (Test_1if - -
U] Tesi_ luck -
| (I = | want lo configure dewice via -
Boundary-Scan * Beurdsy-Seen Mods
7 Slve Sesal Mode
T SelectMAP Mode

" Dreskhop Confgursion Mods

1A ¥UEAC uwi

: Back Heat » Cocdd | Hep | -

A e

O Ch @2 &0 & £ At A i VBEWMD §

Souces in Projet

B Testliea
= #c2:1505poi0s
= 0] Test (Teatlsch)

[ Test Tk

Tesl_t [Test_1if -

%,,-mnnx 1. I\nm'mﬂ-"l'uti 1pf[CMﬂauralhn =T

[ = "HEE%.. &

‘Houndary-Sean ]5Iw= Serial | SelectMAR | Desktop Configuration |

M0 B

g Moduke [ i Smapshot.

Cable Motifization

Processes for Souos: Testl™
[= & Map

# £3  Gene
Marvs
Gang

F UJPIaaech-.

S wmW BATCH CED - se

q *_ Connecling o desnlosd cable. .

4 wuw BATCH CED @ s=tPrefersnce —pref
<+ waw BATCH CHD . setPreference —pral
< wss BATCH CHD - setPrefereace -praf
#s #us BATCH CHD : setPrefierence -pref

= e Gereras Froga v wew BATCH CHD - setPrefevense —pref
& Programmin A4 WM BATCH CHD - s=tPrefer=nce —pref
Genarate PA < wmw BATCH CHD . setPrefersnce —pref
= 5 < wew BATCH CED | setPreference —praf
ool #s wau BATCH CHD = setPrefevence —pref
< < wnn BATCH CED - setHode -bs
L, GUI -—- Boundary-Scan Mode melacted
B Eraras iaw GUI —- Autoc connsct to cabls. .

<4 www BATCH CHD - setCable -port suto

dutobetecting cable. Pleage wvail.

=
|

Commecting to cable (USB Poe
Cable conn=ction failed.

Connecting ta the selected cable..

CB_PROGRESS_START - Starting ()Jparauon.

Configuration Mode  Bourdary-Scan [ 4

Uz=rlevel - ROVICE
Hezzagelevel  DETAIL LED
Concureent ‘FAL

OzeHighsz  FALSE
ConfiginFailure: STOP
Startupllock: AUTO_CORRECTION
AutoSignature . FALSE

EespSVE  FALSE

svillzeTine FALSE

Yoo Yo \B ALl wv §| Y2 A

Ya.

WPAA P alv @ - E AMHAE Zami BB A @& ¢ BEICAEAN V!

—_—




Sources in Project

Teatl s
= #ek505pq208
= 0] Test [Test] cch)

[ Test_ 1.k

T Bt iodubs . [ i Snaphat

[#] Tast 1 [Tect 1%

3 7. 1\inasritest 1Mot ipfl [Conflauration Made]
Filx Edit Wiew Mode Opeeations Output Debug  Help

DEE & e g 2
Boundary-Scan ISIM Serial | SelectMAP | Deskiap Configuration |

- IMPACT

g@=2o|mae 00000

Peocesses for Source. “Test]”

= e Place i B
= e Generate Frog.
[E1e# Pregrammi

Genersle FH
Corliguie 0
1l

|

[ Mep
] Gens|

@ ”
| Geng

TOO
el Denvice I
Get Device SgratureUsercode
21 IDCODE Lecping...
=~ File
T #ssign Mew Config

b

L
=

For Halp, prass F1

Identifying chain contanats .. ..
IRFO: i PACT 1737 -

Reading D: /h‘ahnx_? 1/snart,an2/dua/xczsl'5t| bz

IRFO iHPACT 501 - '1°: kdded Device =c@sl5l successiully.

“1": : Hamnufacturer's ID =Hilinx xc?=sl1E0, Versi

done.

Yalidating chsin.. .

Boundary-scan chain validated successfully.
FROGRESS_EHD = End Operation.

Elapsed tiwe = 1 sez,

Device £l s=lected

Device ¥l s=lected

L

e

°)C & wa Brdgranv Acp & A f

o~

iy ¢akRGACGY BB b & Y2 FPEal §ac kil

) % °&avA- FRGAE ARBUAB AR
= x|
Soucs: in Project:
Tewtl ke
= we250-5pa2ng
= ] Testl(Testl.och]  FRTATHITEA AT
[ Test UH*_“ ‘. EdR. Wiw Mode Cparabions CuEpll Debig Bel
[ Test_ Tk = =
Boundary-Scan ]SInvc Sl:mll| Sl:'ll:dMﬁPI Desktop Configuration |
_
i [ TOI Eaculing command...
Processes for Source: "Test1™ wes 150 -
B M nest] kit
= Em:1 T e
M T Iocoding fille oI —T e Y
L] Gene ne .
Gf Flszs & Rou| T HaARKING: aMPACT: 2257 — Startup CTlack ]IHE be=en changsd to "JitagCTlk' in the bibzt
CJ Gererals Pioguamiy bt the original bitstresw f1le remains unchang
[ IRED : iHPACT : 501 = '1': Added Device xc?s150 s’unca:aBEuILy
ORI il o - o
Generate PR
Ciorfiguie [
Device #1 selected
s ssn BATCH CHD' © Program -p 1 -v
FROGRESS _START = Starting Cperation
Validating chain. . .
Bclu.ndarv—s:an chain walidated successfiully.
'l':FProgranning device. | . -
£ *
unless the Fe For Help, press FL Configuration Mode  Boundary-Scan Paaliel 11 KL e
€, + @&
A o =
¢CéaAu

) © CCLARCUANGY BEAARGA~C § Y2

N

wanWEE ¢ ¢




Spartan ¢ #PBA C Y ¥

0weE ¥bw Feea ¢ Yikoretu gy &

g Ch davtAnQG~Y4 vyvs

Vit - BLEINEY v YDV adiix A\a L w25 aawonEeYil ¢ B ¢ w

. A ED «

~ Ve

AUaws C3 vl

SyCNIES w{ y ¥

) © € pavtAw

ac° a

LAZv la LWk BEy B B Co € WA ¥ES A

1 A«Picore ¢ Vv a(t w

EEwU ¢ |

;;

C ~

Be wu gy ©
at waeozA vAUgEaWw C 08 & Pada

C ¥

¢ %/AEICEA BITERA Wizi %E 0 ) * WE yWaX GECYBE ICWA I A%V IPdord ¢ AU ad \Wwie:

wARIU & we-fp ERG DR %z Yawi Az ¢ ¢w A, AbvABMWEZ GONWA UtV &V'E £

UCp~ xEXUW i I126€ yvyAya v@sth ¢ Y0 e @ivC a v %A C DA mld  Lom-Ravi_10 Y21

a Az CAA APA y@DagEis EC () ©!iuwad Qateguries ¢ 0 AREM3Z2%8S 0 v AAAY O ¢

R ADDRESS
CHIPSELECT

R
RD

‘LPM_ADDRESS_CONTROL=

Yy ¢ Av

Ao Ev Vi

LPW_FILE= D[7:0] | RAM32X8S | O[T:0]

‘LPh_INDATA="REGISTERED"

LPR_NUMWORDS= :

‘LPh_OUTOATA="UNREGISTERED™ WE

LPR_WIDTH= & : WCLK
. MEMDTHED=RZ F>
i LPM_RAM_IO a’
e 101} 2] : A
__linclock : A2
o] fom ]
_Jwe : fali
__outenak Ad

<l

ISE(X MUX (& &

3

v o= euwAed B NPE(, AV E

Xo780

U/ @0

- Library of Parameterized Modules




X, #, 0 ToEduix w MegyizardPldgin Manager A [TodIA & Apatn Qv v % 0|

(@}

signments Processing BEEE Window Help
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= Run EDA Timing Analysis Tool = =
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a,‘—c‘ BCD,'tP ',ke?iy E Launch Design Space Explorer p_to_7seg.c I @ FinPlanner
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o=, Hardware Setup. Advanced List Paths Mode: |JTAG v | Progress:
IV Enable realtime IS €1 TimeQuest Timing Analyzer 1l devices)
W Start Advisors > IEhecksum lUsercode | Evoongﬂvga::é I Verify Blank-

Check
[m]

. B4 00258229 O00OFFFF
W Stop @ Chip Editor o
list ‘i >
wn Auto Detect Metlist Viewers
. (R signalTap 11 Logic Analyzer

&= In-System Memory Content Editor
_IMLJ = Logic Analyzer Interface Editor
SignalProbe Pins..
@ Programmer

m Add Daviee. ,, awizard Plug-In Manager...

£5 S0PC Builder...
U Tel Seripts...
\”’4| Custornize...
Options...

License Setup...

MegaWizard Plug-In Manager [page 1]

The Megawizard Plug-In Manager helps you create or modify
design files that contain custom variations of megafunctions.
Which action do you want to perform?

* Create a new custom megafunction variation
" Edit an existing custom megafunction variation

" Copy an existing custom megafunction variation

Copyright © 1931-2006 Altera Corporation
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MegaWizard Plug-In"Manager [page Za]

Which megafunction would you like to customize?

Select a megafunction from the list below

= (%] Installed Plug-ns
Altera SOPC Builder
& Arithmetic
& Gates
& 1/0
[# g Memory Compiler
e
|

)

Storage

{111t

LPM_FIFO+
LPM_LATCH
LPM_RAM_DP

LPM_SHIFTREG
Virtual JTAG

[+ @ IP MegaStore

o

Which device family will you be
using?

Which type of output file do you want to create?
" AHDL

" WHDL

" Verilog HDL

What name do you want for the output file?

I MAX7000S v l

Browse..

IC:\Documenls and Settings\Dear-User\Desktop') amalooicompute

[ Retum to this page for another create operation

Note: To compile a project successfully in the Quartus |l software,
your design files must be in the project directory, in the global user
libraries specified in the Options dialog box (Tools menu], or a user
library specified in the User Libraries page of the Settings dialog
box [Assignments menu).

Your current user library directories are:

Cancel I <Back| Next > ‘ Firish

2) Qpui x
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'MegaWizard Plug-In"Manager - [PM_RAM_DQ'[)page 3'of 7]

LPM_RAM_DQ

Version 6.0

data(7..0]

we
address[4..0]
inclock

outclock

*® Auto

Currently selected device Family:

How wide should the 'q' output bus be?

How many 8-bit words of memary?
~What should the RAM

(> Set the max block depth to 256

block type be?

) LCs

—What clocking method would you like to use?

clock

I+

' and 'output’ clocks

Resource Usage

1 Ipm_ram_cg
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To : ARa PC Fetch
T, : IRa M[AR], PCa PC+1
T, : Doé . ; B Decode[ IR(1214)], AR & IR(0-11) } Decode
T; : ARa M[AR] Indirect
T, : DRa M[AR]
Ts : ACa AC+DR, Ea Cout, SGi 0 } Execute
YCEWAY wa %EAC uwi ¢%wObuAXwei-%8|AC
PELUWEEWUY Vv¥% %EAC uwsO¥el; [ouv
Memory
[ Opoode Address ‘ Instructions
(Program)
[ Binary Operand ‘
Operand
(data)
Processor Register
BEAC uwi %, (AWHYEsz a%C- » Gwo¢wA
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I Opcode

Address

alll

0111

Register Operation

1111

Register Operation
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58 CAv 0% p i

e

Ayw Acv# @vheyi W Y#8xy. ZAVURWOGWHER 6 v Ve A0 -AG T B

°3 vy, -@yvwOd ¥Az Aic Rova basoviyj

Symbol =0 =1 Description

AND Oxxx 8XXX AND memory word to AC

ADD IXxx 9XxXX ADD memory word to AC

LDA 2XXX AXXX LOAD memory wordto AC

STA 3XXX Bxxx Store AC in memory

BUN AXXX CXxXX Branch unconditionaly

BSA 5xxx Dxxx Branch and save return address

CLA 7800 Clear AC

CLE 7400 Clear E bit

CMA 7200 Complement AC

CME 7100 Complement E bit

CIR 7080 Circulate right AC and E bit

CIL 7040 Circulaie Left AC and E bit

INC 7020 Increment AC

SPA 7010 Skip next instruction if AC is

SNA 7008 positive

SZA 7004 Skip next instruction if AC is

SZE 7002 negative

HLT 7001 Skip next instruction if AC is
zero
Skip next instruction if E bit is
zero
Halt Computer

INP F800 Input character to AC

ouT F400 Output character from AC

SKI F200 Skip on input flag

SKO F100 Skip on output flag

ION F080 Intrupt on

IOF F040 Intrupt off
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Function

K6R1008V1C
Pin

AO

24

Al

25

A2

26

A3

27

A4

38

A5

39

A6

40

A7

41

A8

63

A9
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60

58

a7
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45

44

29

30

31
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57
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54

28

53

37
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Description

data carrier detect

receiveddata(RxD)

transmitted data(TxD)

data terminal ready

signal ground(GND)

data set ready

request to send

clear to send

ring indicator
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Save As...
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MNASR Properties

Countryregion:

Area code:

Phone number:

Connect To | Settings

Enter the area code without the long-distance prefix.

Connect uzing: | COM1
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Country/region:
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Connect uging: | COM1

COM1 Properties

Part Setting:

Bits per second:

D ata bits:
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Stop bits:

Flow contral:
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Connect To | Settings

Function, arraw, and chrl keps act az

(@) Teminal keys O Windows keys

Backspace key sends ASCII Setup
@ Chl+H O Del (O Chl+H, Space, Ctil+H ASCHl Sending

Ernulation: FNgend line ends with line feeds

Auto detect w ho typed characters locally

Line delay: |0 milizeconds.

Telnet terminal 1D: AMSI
Character delay: |0 milizeconds.

Backscroll buffer lines: | 500

[] Play zound when connecting or disconnecting ASCI Receiving

Append line feeds to incoming line ends

[ Irput Translation, . ] ASCI Setup... I oice incoming data to 7-bit A5CII

“wrap lines that exceed terminal width
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J22-PIMN34

SWE-NO. 3

J22-PIM26

SWE-NO. 4
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Spartan-3 FPGA Family
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