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1. File->New Project Wizard- >34 FHHE :

Mew Project Wiza

Target device family and device
EDA tool settings

‘You can change the settings for an existing project and specify additional project-wide settings with the Settings command (Assignments menu). You can use
the warious pages of the Settings dialog box to add functionality to the project.

Introduction

The New Project Wizard helps you create a new project and preliminary project settings, induding the followings:

L] Project name and directory i
+* Name of the top-level design entity l
* Project files and libraries

*

+*

] Don't show me this introduction again

< Back Finish Cancel ] [ Help
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Directory, Name, Top-Level Entity [page 1 of 5]

What is the working directory for this project?

t\altera\11.0

What is the name of this project?

What is the name of the topJewvel design entity for this praject? This name is case sensitive and must exactly match the entity name in the design file.

Use Existing Project Settings...

3. MABREITIRE (1 TIREATOSORE IS SRr—5, )

Add Files [page 2 of 5]

Select the design files you want to indude in the project. Click Add All to add all design files in the project directory to the project.
Mote: you can always add design files to the project later. |

File name: LED E] l Add ]

File Mame Type Library Design Entry/Synthesis Tool HDL Version

Properties

Spedfy the path names of any non-default libraries.

[ <gack |[ met> |[ mnsh |[ concel |[ uep |
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Mew Project Wizard

Family & Device Settings [page 3 of 5]

Select the family and device you want to target for compilation.

Device family Show in 'Available devices' list
Eamily: [Cydom: IVE '] Package: [Any v]
Devices: | Al = Pincount: [Any -
Target device Speed grade: [Any T ]
() Auto device selected by the Fitter Show advanced devices
@ Specific device selected in 'Available devices' list [[] HardCopy compatible only
QOther: nfa
Available devices:
Name Core Voltage LEs User I/0s Memory Bits Embedded multiplier 9-bit elements &
EP4CE10F17C7 1.2v 10320 180 423936 45 2
2l
1.0V 10320 180 423936 45 2
EP4CE10F17CaL 1.0V 10320 180 423936 45 2
EPACE10F17I7 1.2V 10320 180 423936 45 2
EP4CE10F17I8L 1.0V 10320 180 423936 45 2
EP4CE10U1417 1.2V 10320 180 423936 45 2 18
Trﬂﬁ_"m' ‘m Tt tw - .
Companion device
HardCopy: | hd
[] Limit DSP & RAM to HardCopy device resources
< Back ][ Pext = ][ Finish ][ Cancel ][ Help
5. NEXT
Mew Project Wizarg £S
EDA Tool Settings [page 4 of 5]
Specify the ather EDA tools used with the Quartus II software to develop your project.
EDA toals:
Tool Type Tool Mame Format(s) Run Tool Automatically
EDesign Entry/Synthesis [ <Mone = - ]l <Mone > - ||:| Run this tool automatically to synthesize the current design
Simulation ’d'.lone> - ]l <None > = ||:| Run gate-evel simulation automatically after compilation
Timing Analysis ’<None> - ]| <Mone= - ||:| Run this tool automatically after compilation
Formal Verification | <Mone = v |
Board-Level Timing [<None> - ]
Symbaol [<None:> - ]
Signal Integrity [ <none> -|
Boundary Scan [<N0ﬂe> ~ ]
<Back || MNext> |[ Ensh || cancel |[ Hep
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b New Project Wizarc

Summary [page 5 of 5]

When you dick Finish, the project will be created with the following settings:

Project directory:

Project name:

F:\Program\FPGA\OpenEP4CE 10\EP4CE 10-Verilog-VHDL {Test\LED
LED

Topdevel design entity: LED
Number of files added: 0
Number of user libraries added: ]
Device assignments:
Family name: Cydone IVE
Device: EP4CE10F17CE
EDA tools:
Design entryfsynthesis: <MNone = {<None =)
Simulation: <None = (<None =)
Timing analysis: <MNone > {<None =)
Operating conditions:
WCCINT voltage: 1.2V
Junction temperature range: 0-85°C
< Back Next > Brish || cancel || Hep

BT REREET -

1. SERINAYREE S , BARYEverilogiivhdl;

|New Quartus II Project

4 [esign Files
AHDL File
Black Diagram,Schematic File
EDIF File
Qsys System File
State Machine File
SystemVerilog HOL File
Td Script File
WHOL File
Verilog HOL File

4 Memory Files

Hexadecimal (Intel-Format) File

Memory Initialization File
4 Verification/Debugging Files

In-System Sources and Probes File

Logic Analyzer Interface File

SignalTap II Logic Analyzer File

4 (Other Files
AHDL Indude File
Black Symbol File
Chain Description File

Synopsys Design Constraints File

Text File

o) [ ] |

Help




Fle Edt Vew Project Assignments Processing Tools Window Hep &

DEHP & 2@ » (@ HY s S%E T >N DR A e®

)

VeriogL.y

A% KRR 1T

Project Navigator B x|

7 ¢
=
=l

& Fies &

HSREEH

&y tierarchy | B Fles [ 8 Design Units
Tasks & X

(compitation ~ | [(customize.

P Compie Design
W Andlysis & Synthesis

b W Fitter (Place & Route)

D W Assembler (Generate programming files)
b W TimeQuest Timing Analysis

W EDA Netiict Writer

A Program Device (Open Programmer)

Type Message

‘

System J\ Processing J\ _Extra Info Info /\ Warning J\ Critical Warning Error_ Suppressed J\ Flag
D

Messages

3. HISHILEDTPREFHIIERARL  FHAFRIARISE T - (ENEIREITET i =SS s,

TTest/LED]
Fie Edt Vew Project Assignments Processing Toos Window Hep &

DSEHF & + 2R v~ (B

0%

Locate

00:00:01

)

HY s FRQ T PW 0D @
[x]
|

Project Navigator 8 x LED.Y Compilation Report
3 Fies FARK 1SR
I LED.v) B
ut elk,
fnost reg [3:0]1ed
Teg [31:0] countez;
reg clxz;
reg [7:0] 1
reg [3:0] led reg:
//assign led = led_req:
15 E  elways@(posedge clk, negedge nrst) begin
16 B if(inrst) begin
17 counter <= 0:
18 clk2 <= 0;
19 f ena
20 B else if (counter == 1250000) begin
Bytierarchy | B Fies | ¢ Design Units 21 counter <= 0:
22 ~clk2;
Tasks. ax| 25 |
24
Flow: [Canpiaton -] [awtonize.a] | 3¢ counter + 321a1s
26
Task =
~ 4 W CompieDesgn of 28 H  always@(posedge clk2, negedge nrst) begin
v b P Analysis & Synthesis of 28 if (Inrst)
o« b W Fitter (Place & Route) o | 30 led <= 4'd0;
v b P Assembler (Generate programming fies) of | 31 slse
v b W TimeQuestTiming Analysis of | 32 case (1) .
I P EDA Netlist Writer 2 ¢ begin led
34 1: begin lea <=
> Program Device (Open Programmer) = begin led <
36 3: begin led <=
37 endcase
s
39 ena
10
41 lenamogule
12
« i Ve o .

Type Message
@ Infe

b @) Info: Quartus IT TimeQuest Timing Analyzer was successful. 0 errors, 4 warnings
A\ Warning: Skipped moduls PowsrPlay Power Analyzer cus to the assignment FLOW ENABLE_ POWER ANALVZER
@) Info: Quartus IT Full Compilation was successful. 0 errors, 23 warnings

Design is not fully constrained for hold requirements

i

isages

“
\ System J\ Processing (107) /\ ExtraInfo /\_Info (92) /\ Warring (8) /\ Gritcal Warning (&) ]\ Errer J\ Suppressed (7) /\ Fleq |
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v Add file to cument project

b= - o = ==

4, FETEHEECES T, TEAE3.3V-LVTTL ( AFFAIRZ3.3VigH 1ikit )
@ Device and Pin Options - LED u

Category:
Configuration
Programming Files Specify device-wide options for reserving all unused pins on the device, To reserve individual dual-
LUnused Pins purpose configuration pins, go to the Dual-Purpose Pins tab. To reserve other pins individually, use
) the Assignment Editor.
Dual-Purpose P|N
Capacitive Loading " . - -
Board Trace Model Reserve all unused pins: | As input tri-stated -
IO Timing
Voltage

Fin Placement
Error Detection CRC
CwP Settings

Description:

Reserves all unused pins on the target device in one of 5 states: as inputs that are tri-stated, as
outputs that drive ground, as outputs that drive an unspecified signal, as input tri-stated with bus-
hald, or as input tri-stated with weak pull-up.

0K ][ Cancel ][ Help ]




P 5 L 5 L

€3 Device and Pin Options - LED u

Category:
Configuration
Programming Files Spedify voltage options for the device.
Unused Pins
Dual-Purpose Fins Default IfO standard: [ 3.3-V LVTTI -
Capacitive Loading . ) — - : ——
Bioard Trace Model VCCIO IO bankl voltage: |nfain Cydone IV E -- use Pin Planner to adjust VCCIO voltage -
Lf[l.'l;'lming VCCIO [JO bank2 voltage: |nfa in Cyclone IV E — use Pin Planner to adjust WCCIO voltage -
oltage
Pin Placement Core voltage: 1.2V
Error Detection CRC
CvP Settings

Description:

Specifies the default 10 standard to be used for pins on the target device.

Reset

[ oK H Cancel ][ Help l
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@ Pin Planner - Fi/Program/FPGA/OpenEP4CEL10/EPACELD-Verilog-VHDL/verilog/LED/LED 4 - LED_4

—-—
| S

File Edit View Processing Tools Window Help &
@ Groups 5 X
Named: = - Top View - Wire Bond
@ Mode Name
4 B led(3.0] Cyclone IV E - EP4CE10F17C8
[E] < led[3]
@&, O led[2]
@ G led[1] T :
j’s"c £ led[] ® 1+ 2z 2 4 5 & 7 8 9 10 M 12 12 14 15 18
Senengrowp>> A @-@@ @G @R @ @@ @-@ A
g B B
5= c c
o D
o E &
B F Pl s
& G G
= H H
&5 ’ J
I_‘;i K K
E L L
M M mm-n
E 1 g sty By
i N N
i P P
[
i R R
. T AR @@@@-@-@-@'@@@@-@ T
B 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
% = e
bw - ’j P 1 R D s bl
X Mamed: = - Edit: Xl |PIN_D12 |Fi|ber:[Pins: all -
5 Node Mame Direction Location 1/0 Bank VREF Group 1O Standard Reserved Current Streng
> dk Input PIN_E15 3 B5_NOD 3.3V V.. default) SmA (default)
G led[3)] Bidir PIN_B7 3 B3_NOD 3.3V V... default) SmA (default)
O led[2) Bidir PIN_B10 7 B7_NOD 3.3V V.. default) SmA (default)
G led[1] Bidir PIN_C11 7 B7_NO 3.3V LV.. default) SmA (default)
@ led[0] Bidir PIN_D12 7 B7_NO 3.3V LV.. default) SmA (default)
IE* nrst Input & B&_NO 3.3V LV... default) 8ma (default)
<<new node >
£
= [ I Y
0% 00:00:00
= =
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@ Convert Programming File - F:/Program/FPGA/OpenEP4CELD/EP4CELD-Verilog-VHDL/Test/LED/LED - LED

File Toolz Window

Spedify the input files to convert and the type of programming file to generate,
You can also import input file information from other files and save the conversion setup information created here for
future use.

Conversion setup flles

Open Conversion Setup Data... ] [ Save Conversion Setup...

Qutput programming file

Programming file type:

Options...

File pame:

Hexadecimal (Intel-Format) Output File for EPC4/8/16 (.hexout)

Programmer Object File for Remote Update (.pof)

Programmer Object File for Local Update {.pof)
ing Data File (,

JTAG Indirect Configuration File {.jic)

Input files to convert

File/Data area Properties Start Address
Flash Loader
SOF Data Page_0 <auto=

Add Hex Data

Add File...
Remove
Up
Down

Properties

[ Generate ][ Close

@ Convert Programming File - F:/Program/FPGA/OpenEP4CE10/EPACELD-Verlog-VHDL Test/LED/LED - LED

File Toolz Window

Spedify the input files to convert and the type of programming file to generate.
You can also import input file information from other files and save the conversion setup information created here for
future use.

Conversion setup filles

Open Conversion Setup Data... ] [ Save Conversion Setup...

Qutput programming file

Programming file type: | JTAG Indirect Configuration File {.jic)

Options... Configuration device: Active Serial

File name: output_file.jic

Remote Local update dif| EPCS4

Memory Map File

Input files to convert

7
L]

File/Data area Properties Start Address

Flash Loader
SOF Data Page_0 <auto >

Add Hex Data

Add File...
Remove
Up
Down

Properties

Generate ] [ Close

l [ Help




@ Quartus 11 - F/Program/FPGA/OpenEPACE10/EPACE10-Verilog-VHDL/Test/LED/LED - LEI

Fle Edit View Project Assignments Processing Tools Window Hep @

DEHG S s=@oc@  C)EY

GRS D r Y D B Y L 0®
o

Praject Navigator 8 x | FS LED.v B Compilation Report [x]
— Tebe of Contents ) _
B 2 Flow Summary Flow Status Successful - Tue May 10 11:23:36 2016
Cycone IVE: P4CE OFS7C B o Quartus I Version 11,0 Buid 157 04/27/2011 51 Ful Version
41 ™
i Jobal settngs | W Convert File - Fy/Progr \/OpenEP4CELO/EPACE10-Verilog-VHDL/Test/LED/LED - LED =@ =]
B Flow Elapsed Tme Fie Tools Window
B Flow 05 Summary
B ron, Specfy the input fles to converk and the type of programming fi o generate.
°a You can alsa import input fie information from ather fles and save the conversion setup information areated here for
v C3 Analysis & Synthesis future se.
b OO Fitter Conversion setup fies
b (1 Assembler
L [ open Covesonsep va i —— )
Outputprogramming fik
Programming fle type: [JTAG Indrect Configuration Fie (-jc)
T P
Fie pame: output_fe jc
K== E Remote/local update difference fle: [none
By tierarchy o Design Units Memory Map File
Tasks 2 x Input files to convert
Fiow: [Complatin -] [customize... | Fle Data area Properties Start Address
” Flash Loader
i SOF Data Page 0 <auto>
| 4 P Compie Design o
v > B Analysis &
v o B Fiter (place &y 2 Select Devices = Remove
v > B Assembler (Genel =
v » P TimeQuest Tmin] | DEVice family Device name [Cw ] \
1> W EDANetlist Wri [ apexaok [ e ] [ Down |
W programevice (00d | | [ ammex —
0 o ex Ingort... Fropertes
0O amancz e
[ cydone
Generate Close Help.
O et = Lrd ]
[ cydone m [ remove |
[ cydone m LS
Cydone IVE Uncheck Al
[ Cydone VX
Pl E—— [ Hardcopy 11
[ Hardcopy 1
; ] HardCopy Tv o
Design 13| [ maxn
oareos 1| | O maxy
Skippel|| | statx
[ stratix Gx ol
[ stratix 1t - -
" v
g e =
1 8 [Message: 0of 323 [ _ ][ Locate
@ Quanus1-F (GpenEPACE10/ERACE log-VHDL/Test/LED/LED - LED v Y ETTIL NN —— ]

Fle Edit View Project Assignments Processing Tools Window Hep &

DEFEE S s @ o I HEY s,V T Y 0D S0 L e

Project Navigator 8 % ‘ & LED.v. 0| e Compilation Report.
Table of Contents
Entty 5 Flow Surmmary Flow Status Successful - Tue May 10 1123:3 2016
& ivdﬂﬂe IV E: EPACE10F17C8 B Flow settings Quartus I1 Version 11.0 Build 157 04/27/2011 51 Full Version
(= (& i
B2 Flow Non-Default i Convert File - F/Proge OpenEPACEL0/EPACEL0-Verilog-VHDL/Test/LED/LED - LED [=]E] =
BB Flow Elapsed Time Fie Tools Window
B Fiow 0S Summary
B ront. Specify the input s to convert and the type of programming f to generate.
owtos You can also import input file information from other files and save the conversion setup information created here for
& £ Analysis & Synthesis future use,
o (3 Fitter Conversion setup fiks
b (3 Assembler
& £ TmeQuest Tiing Analyzer Open Conversion Setup Data. ] { Save Conversion Setup.
Output programming fie
Programming fl type: (JTAG Indrect Configuration Fie (<)
Options Configuration device: Mode: active serial
Fie pame output fie.jc ()
K== D Remote/Local update difference fle: [nvore
By vierarchy
== £ £ Input files to convert
Flow [Compiaton File/Data area Properties Start Address Add Hex Data
4 Flash Loader
Task Add Sof Page
+ 4 P CompieDesign o SOF Data Page_0 <auto> —
v 5 B Analyss & Synthesis o - - - == Hew
v b P Fitter (Place &Route) B Select Input File \ 1
v I P Assembler (Generate programming fikes) 0 \\ p—
v b TimeCuest Timng Anslyas o Lookin: [}, FiProgram|FPGA|0penEPACE10|EPACE 10 Veriog YhDL {TestED e © 0 [5 Up
> B EDA Nettst viriter & oo || o
& Program Device (Open Programmer) B kalcha 1) incemental_cb
[ ep.sof, [ properties |
Cose Help
« i 3
|| Tvpe Message
) Info: Design is not fully constrained for hold requiremenc|
b ) Info: Quartus II Time@uest Timing Analyzer was successful.
f\ Warning: Skipped meduls PowsrPlay Powsr Analyzer dus to ch|
) Info: Quartus IT Full Compilation was su ful. 0 errors
Flepames | Open
Py ) E—
S0 6\ o (09 /L B /\ o 01/ Vg 6\ ol g | 70 [Eaoec e Gr) *J [ conca ]
£ [Message: 007323 4| [&] [tocaton

) [ o




Wi Convert Programming File' Fi/Program/FPGA/OpenEPACEL0/EPACE10-Verilog-VHDL/Test/LED/LED - LED = @ =

e Tools Wind

Spedify the input files to convert and the type of programming file to generate,

You can also import input file information from other files and save the conversion setup information created here for
future use.

Conversion setup flles

Open Conversion Setup Data... ] [ Save Conversion Setup... ]
Qutput programming file
Programming file type: | JTAG Indirect Configuration File {.jic) - ]
Options... Configuration device: [EPCSlG ¥ | Mode: Active Serial -
File pame: output_file.jic E]
Remote/Local update difference file: MNONE -

Memory Map File

Input files to convert

File/Data area Properties Start Address Add Hex Data
4 Flash Loader

EP4CE10 Add Sof Page
4 S0F Data

Page_0 <auto > : ;
LED.so0f EP4CE10F17 Add File. .
'& Quartus II g Remave
— Up
4 Generated output_file.jic successfully
k. 4 Down
[ Generate ] [ Close ] ’ Help ]
.
@ Programmer - F:/Program/FPGA/OpenEP4CE10/EP4CEL10-Verilog-WVHDL/Test/LED/LED - LED - [LED.cdfl* l = B P |
File Edit View Processing Tools Window Help @

‘_.:.,, Hardware Setup...| USE-Blaster [USE-0] Mode: [JTAG - ] Progress: 100%% (a.larssﬁ.l}-

|| Enable real-time ISP to allow background programming {for MAX II and MAX V devices)

File Device Checksum Usercode Program/ Verify Blank- Examine Security
i start Configure Chedk Bit
= Factory default enhanced... EP4CE10 000D 23DA FFFFFFFF
257 output_file jic EPCS16 1A5A9D59 =

b Auto Detect

W Delete

s Add File. ..

W Change File...

L1

mlSaveFile i
e I
T P B
SEOEOOOOEE
WDD;\'n T
ooooooooo A
o ABERA B )
TOI o o
—z ) -
o o
E S
EP4CE10
TDO 0

F Y

— I, B TAGLES)ideR , EHYEIEPCS16AME Bk , IMATMEEEEES | led)TIERHAN,

[{&5FUSB Blasteri 512k

SFRX DRSS sof fjicSIIX 5 )
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» THE(F) » Program » FPGA » OpenEPACE1D » EPACEL10-Verilog-VHDL

» Test » LED »

TEM #FEEH)
HE - FREE
~ = ’ KRS ] Folh
L db 2016-05-10 11:16  3744=E
. incremental_db 2016-05-10 11:12 304k

2 LED.asm.rpt 2016-05-10 11:16  RPT IZf% 8 KB
| LED.done 2016-05-10 11:16 DONE X244 1KB
2 LED fitrpt 2016-05-10 11:16  RPT 37/ 138 KB
|| LED.fit.smsg 2016-05-10 11:16  SMSG Z{f 1KB
[ LEDfitsummary 2016-05-10 11:16  SUMMARY IZi 1KB
2] LED Alow.rpt 2016-05-10 11:16  RPT xzf% 8 KB
2 LED.map.rpt 2016-05-10 11:15  RPT 3Z# 22 KB
| L LED.map.smsg 2016-05-10 11:15  SMSG =044 1KB
__| LED.map.summary 2016-05-10 11:15  SUMMARY 3744 1KB
|| LED.pin 2016-05-10 11:16  PIN 32 32 KB
LED.gpf 2016-05-10 11:08  QPF S7# 2 KB
LED.gsf 2016-05-10 11:15  QSF X% 4 KB
= | [ LED.sof | 2016-05-10 11:16  SOF 374 350 KB
2 LED.staurpt 2016-05-10 11:16  RPT 3zi# 195 KB
1 || LED.sta.summary 2016-05-10 11:16  SUMMARY 324 2KB
fl LED.wv 2016-05-10 11:10 MTIw 1 KB

2. fFassignments -- device -- device and pin option, fEconfiguration $EIR-E247 , B4 EUse Configuration device , FHEEIF
BBt (OpenEPACEIORERESHE ) . Ei¥configuration schemefgActive Serial , AREFHRIE.

@ Device and Pin Options - LED u i
Category:

General Configuration
Configuration
Programming Files Specify the device configuration scheme and the configuration device. Note: For HardCopy designs,
Lnused Pins these settings apply to the FPGA prototype device,
Dual-Purpose Fins
Capacitive Loading Configuration scheme: [Ach've Serial {can use Configuration Device) - ]
Board Trace Model .
1/ Timing Configuration mode: [Siandard - ]
Voltage Configuration device

Fin Flacement
Error Detection CRC
CwP Settings

Use configuration device:

Configuration device If0 veoltage:

[”] Force ¥CCIO to be compatibl

Generate compressed bitstreams
Active serial dock source: -

[] Enable input tri-state on active configuration pins in user mode

Description:

Specifies the configuration device that you want to use as the means of configuring the target
device.

l CK ][ Cancel H Help ]
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e —————
» TfE(F) » Program » FPGA » OpenEPACE1D » EPACE10-Verilog-VHDL » Test » LED »

IR #E&H)

HE v el

-~

EW = = i
L db 2016-05-10 11:23 ===
. incremental_db 2016-05-10 11:12 3=

2] LED.asm.rpt 2016-05-10 11:23  RPT 32§ 9 KB
| ] LED.done 2016-05-10 11:23  DONE Zf# 1KB
21 LED fit.rpt 2016-05-10 11:23  RPT 324 138 KB
|| LEDfitsmsg 2016-05-10 11:23  SMSG 30 1 KB
|| LED fit.summary 2016-05-10 11:23  SUMMARY 304 1KB
2] LED flow.rpt 2016-05-10 11:23  RPT 324 8 KB
2 LED.map.rpt 2016-05-10 11:23  RPT 32 22 KB
| || LED.map.smsg 2016-05-10 11:23  SMSG 0¥ 1KB
__| LED.map.summary 2016-05-10 11:23  SUMMARY X244 1KB
| | LED.pin 2016-05-10 11:23  PIN =% 32 KB
| LED.pof | 2016-05-10 11:23  POF zi% 2,049 KB
LED.qpf 2016-05-10 11:08  QPF 30#& 2 KB
= || LED.gsf 2016-05-10 11:23  QSF 30 4 KB
|| LED.sof 2016-05-10 11:23  SOF 3Z{% 350 KB
1 2] LED.sta.rpt 2016-05-10 11:23  RPT 324 195 KB
V | LED.sta.summary 2016-05-10 11:23  SUMMARY 3T 2 KB
LED.v 2016-05-10 11:10 MTIwv 1KB

4, FETRERFSoffE A (1588 : soft S AR ERRIRNZIEPACE10E L | FLAsEZEK )
HIRSIERZAl , Fll MR IAlteraZ I T 24&% USB Blaster , S5 R{EREsSkal , HMwiki_ EARIBTRAR , THE BEEAE
eI,

—AIRERFERRSEIEPACE10 L , AIEEU/NEDKTASEING) | (ERMFEEEAIEFNERT. MBI BE T RERERIE
TS5 IR 5.

IEREE FEAdsofigic , FHBD TAGEIRSEIEPCST6EE N , M REFABGE.



