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เม่ือจ่ายไฟให้กับส่วนควบคุมบนแผงแสดงภาพไดโอดเปล่งแสง ส่วนรับข้อมูลจะเรม

ทำงานเป็นเซิร์ฟเวอร์ เพ่ือรอการติดต่อจากคอมพิวเตอร์ส่วนบุคคลท่ีทำหน้าท่ีเป็นไคลเอนช์ โดย 

โปรแกรมส่งข้อมูลท่ีออกแบบบนคอมพิวเตอร์ส่วนบุคคลมีส่วนต่างๆ และวิธีการใช้งานมีดังน้ี

ส่วนประกอบของโปรแกรมส่งข้อมูล

IP Frame บอกถึงหมายเลข IP เรมต้นของแผงแสดงภาพท่ีต้องการส่ง โดย IP ในการส่ง 

จะเรียงลำดับจากซ้ายไปขวา และจากบนลงล่าง ดังรูปต้านล่าง

Port Frame บอกหมายเลขพอร์ตท่ีใซ้ในการติดต่อไปยังเซิฟเวอร์

Module Frame บอกจำนวนโมดูลบนแผงแสดงภาพท่ีใช้งาน

Pixels/Module Frame บอกขนาดจุดภาพของโมดูลท่ีใช้งาน

Pixels/line Frame บอกขนาดจุดภาพของแผงแสดงภาพท่ีต้องการแสดง

Sending rate บอกความเร็วสูงสุดของการส่งภาพไปยังแผงแสดงภาพ

Connect Button ใช้ติดต่อไปยังส่วนรับข้อมูลบนแผงแสดงภาพท่ีมีหมายเลข IP และ 

พอร์ตท่ีกำหนด หากไม่สามารถเช่ือมต่อกับส่วนรับข้อมูลไต้จะแสดงข้อความ “Can't connect to 

board" เหนือ Sending rate
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Disconnect Button ใช้ยกเลิกการติดต่อระหว่างส่วนส่งข้อมูลกับแผงแสดงภาพ

Set up Button ใช้เปล่ียนหมายเลข IP 1 พอร์ตเช่ือมต่อ 1 จำนวนโมดูลในแนวนอนแนวต้ัง 

และขนาดจุดภาพของโมดูล เม่ือกดปุมจะมีหน้าจอด้านล่างข้ึนมาเพ่ือให้ใส่ค่าท่ีต้องการลงใหม่

หากไม่ใส่ค่าในช่องใด จะให้คงค่าเดิมไว้

Option เป็นส่วนเลือกรูปแบบการทำงานของโปรแกรม โดยมีให้เลือกการทำงาน 3 แบบ 

โดยแบ่งเป็น

Desktop Window จะเก็บภาพข้อมูลจาก desktop ของ window โดยเรม 

จากมุมซ้ายบน ไปทางขวาตามขนาดความยาวท่ีต้องการให้แสดง และลงมา 

ต้านล่างตามขนาดความสูงภาพท่ีต้องการให้แสดง หากเลือกการทำงานใน 

ส่วนน้ี โปรแกรมจะเร่ิมส่งข้อมูลทันทีท่ีเลือก

- Active Window จะเก็บภาพข้อมูลจาก window ท่ีใช้-งานอยู่'ในปัจจุบัน โดย 

เก็บภาพจากมุมซ้ายบนไปทางขวาตามความยาว และลงล่างตามความสูง 

ภาพเช่นกัน หากเลือกการทำงานในส่วนน้ี โปรแกรมจะเร่ิมส่งข้อมูลทันทีท่ี 

เลือก

- Main Form จะเก็บภาพข้อมูลจากไฟล์ท่ีเปิดโดยสามารถเลือกเปิดไฟล์ไต้ 3 

รูปแบบ คือไฟล์รูป (jpg,bmp,gif) 1 ไฟล์ shockwaveflash (swf) และไฟล์ 

หนัง (avi) โดยเม่ือเลือกไฟล์ท่ีต้องการแสดงแล้ว จะแสดงในส่วนกลางของ 

โปรแกรม หากไฟล์ท่ีเปิดเป็นไฟล์รูป หรอไฟล์swf จะเร่ิมส่งข้อมูลไปยังแผง 

ทันทีท่ีเลือกไฟล์ หากเป็นไฟล์ avi จะส่งในภายหลัง การเปิดไฟล์ swf จะมี 

swf status frame แสดงข้ึนเพ่ือบอกข้อมูลของ swf ท่ีแสดง และการเปิดไฟล์ 

avi จะมี Movie Control แสดงข้ึนเพ่ือบอกข้อมูลและใช้ควบคุมการแสดงผล 

ของไฟล์ avi น้ัน
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Swf Status Frame จะบอกจำนวนภาพทังหมด (Total Frames) ของไฟล์ swf ท่ีเปิด และ 

บอกหมายเลขเฟรมท่ีแสดงอยู่ในปัจจุบัน (Current Frame)

Si. Hainrorm
r ip -
127.0.01
Module • X
• Pixels/line----
Horizontal Line 640

-Port—
6000

" Pixels/Module----—
Width Height
64 64

Vertical Line 320

C:\Document$ and Sêttings\Bôàt\My DocCimentsVfine.̂  

Can't send data
Sending rate;(Frame/sec) 22

Connect

P i> p o n rt& ',t

Setup
r'.jSasktop Window 
c  Active Window
<•^aiî drip

Movie control Frame ทำหน้าท่ีควบคุมไฟล์ avi ท่ีเปิด และบอกสถานะของไฟล์โดย 

บอกจำนวนภาพทั้งหมด(Total Frames) ของไฟล์ เวลารวมของไฟล์ท่ีเปิด (Total Time) และ 

ความถ่ีภาพของไฟล์ (Frames/sec) การควบคุมการแสดงไฟล์ avi จะมีส่วนต่างๆดังนี้
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- Play เป็นคำท้ังเร่ิมแสดงหนังจากส่วนต้นไฟล์อีกท้ังเป็นส่วนให้เร่ิมการส่ง 

ภาพไปยังแผงแสดงภาพในกรณีท่ีเลือกเปิดไฟล์avi ด้วย

- Pause ใช้หยุดการแสดงผล ทำให้ภาพท่ีแสดงหยุดน่ิง

- Resume ใช้แสดงภาพต่อจากส่วนท่ีหยุดไวโดยปุม Pause

- Close ปิดไฟล์ภาพยนตร์ท่ีแสดงผลอยู่

- Resize ใช้ปรับขนาดของภาพยนตร์ท่ีแสดงให้มีขนาดความกว้างและส่วนส่ง 

ให้เท่ากับขนาดของแผงแสดงภาพท่ีกำหนดบนโปรแกรมน้ีโดยผลของปุมน้ี 

แสดงดังรูปต้านล่าง ภาพต้านขวาไม่มีการปรับขนาดภาพ ภาพซ้ายปรับ 

ขนาดแล้ว
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-------------------------------------------------------------MainForm

Private Const AFJNET = 2 

Private Const SOCK_STREAM = 1 

Private Const SOCKET_ERROR = -1 

Private Const INVALID_SOCKET = -1 

Private Const BLRGB = 0&
Private Const DIB_RGB_COLORS = 0&

Private Type IN_ADDR 
ร_addr As Long 

End Type

Private Type SOCK_ADDR 

sin_family As Integer 

sin_port As Integer 

sin_addr As IN_ADDR 

sin_zero(0 To 7) As Byte 

End Type

Private Type RGBQUAD 

rgbBlue As Byte 
rgbGreen As Byte 

rgbRed As Byte 

rgbReserved As Byte 

End Type

Private Type BITMAPINFOFIEADER '40 bytes 

biSize As Long 

biWidth As Long 
biHeight As Long 

biplanes As Integer 

biBitCount As Integer 
biCompression As Long 

biSizelmage As Long 

biXPelsPerMeter As Long 

biYPelsPerMeter As Long 

biCIrUsed As Long 
biCIrlmportant As Long 

End Type

Private Type BITMAPINFO
bmiFleader As BITMAPINFOHEADER 

bmiColors As RGBQUAD 

End Type

Private Declare Function GetDesktopWindow Lib "USER32“
0 As Long

Private Declare Function GetForegroundWindow Lib 
"USER32" 0 As Long

Private Declare Function GetDC Lib "USER32" (ByVal hWnd 
As Long) As Long

Private Declare Function GetWindowDC Lib "USER32"
(ByVal hWnd As Long) As Long

Private Declare Function GetDIBits Lib “gdi32" (ByVal aHDC 

As Long, ByVal hBitmap As Long, ByVal nStartScan As 

Long, ByVal nNumScans As Long, IpBits As Any, IpBI 

As BITMAPINFO, ByVal wUsage As Long) As Long

Private Declare Function CreateDIBSection Lib"gdi32“ 

(ByVal hdc As Long, pBitmapInfo As BITMAPINFO,
ByVal un As Long, ByVal IpIpVoid As Long, ByVal 

handle As Long, ByVal dw As Long) As Long

Private Declare Function BitBIt Lib "gdi32'' (ByVal hDestDC 
As Long, ByVal X As Long, ByVal Y As Long. ByVal 

nWidth As Long, ByVal nHeight As Long, ByVal hSrcDC 

As Long, ByVal xSrc As Long, ByVal ySrc As Long,
ByVal dwRop As Long) As Long

Private Declare Function SelectObject Lib "gdi32' (ByVal 

hdc As Long, ByVal hObject As Long) As Long

Private Declare Function DeleteDC Lib "gdi32" (ByVal hdc 
As Long) As Long

Private Declare Function DeleteObject Lib "gdi32” (ByVal 

hObject As Long) As Long
Private Declare Function CreateCompatibleDC Lib “gdi32" 

(ByVal hdc As Long) As Long

Private Declare Function socket Lib “พรock32" (ByVal af As 

Long, ByVal type_specification As Long, ByVal protocol 
As Long) As Long

Private Declare Function inet_addr Lib “พรock32" (ByVal cp 

As String) As Long

Private Declare Function connect Lib '’พ ร 0C k32" (ByVal ร As 

Long, name As SOCK_ADDR, ByVal namelen As 
Integer) As Long

Private Declare Function send Lib ''พร2_32" (ByVal ร As 
Long, buffer As Any, ByVal length As Long, ByVal flags 

As Long) As Long
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Private Declare Function htons Lib "wsock32" (ByVal 

hostshort As Long) As Integer 

Private Declare Function closesocket Lib "พรock32.dll" 
(ByVal ร As Long) As Long

'Private Declare Function sendto Lib "พร2_32" (ByVal ร As 
Long, buffer As Any, ByVal length As Long, ByVal flags 
As Long, S Ï O  As SOCK_ADDR, ByVal tolen As Long) As 

Long

Private Declare Function mciSendString Lib "พเททาทท.dir 
Alias "mciSendStringA" (ByVal IpstrCommand As string, 

ByVal IpstrReturnString As string, ByVal u Return Length 
As Long, ByVal hwndCallback As Long) As Long 

Private Declare Function mciGetErrorString Lib "พเทmm.dir 
Alias "mciGetErrorStringA" (ByVal dwError As Long, 
ByVal IpstrBuffer As string, ByVal uLength As Long) As 

Long

Private Declare Function GetShortPathName Lib "kernel32" 
Alias "GetShortPathNameA" (ByVal IpszLongPath As 

String, ByVal IpszShortPath As String, ByVal cchBuffer 

As Long) As Long 
Dim sockfdO, num, rate As Integer 

Dim serv_addr() As SOCK_ADDR 

Dim filetype As string 

Dim hWndScreen As Long 
Dim strcommd As String * 255 

Dim TotalFrames As string * 128

Private Sub AWOption_Click() 

CmdClose_Click 

CmdOpen.Enabled = False 

swf.Stop

framerate.Caption = 0 

Timerl.Enabled = True 
End Sub

Private Sub bConnect_Click()
Dim Pixels As String
Dim IP1, IP2 As String

Dim length, value, X As Integer

ReDim serv_addr(ModulesNumX.Caption *

ReDim sockfd(ModulesNumX.Caption *
ModulesNumY. Caption)

IP1 = IPAddress.Caption 

length = lnStrRev(IP1, ".")

IP2 = Mid(IP1, length + 1,3)
IP1 = Mid(IP1, 1, length)

num = ModulesNumX.Caption * ModulesNumY.Caption 
For value = 0 To num - 1 

With serv_addr(value)
,sin_family = AFJNET

,sin_addr.S_addr = inet_addr(IP1 + CStr(Val(IP2) + 

value))

,sin_port = htons(4025)
End With

sockfd(value) = socket(AF_INET, SOCK_DGFtAM, 0) 

If (sockfd(value) = INVALID_SOCKET) Then 

Statusprogram.Caption = "Can't open socket"
End If

Result = connect(sockfd(value), serv_addr(value), 

Len(serv_addr(value)))

If (Result = SOCKET_ERROR) Then 

Statusprogram.Caption = "Can't connect to board" 

bConnect.Enabled = True 
Disconnect.Enabled = False 

Else

bConnect.Enabled = False 

Disconnect.Enabled = True 

End If 

Next 

End Sub

Private Sub CmdClose_Click()

Dim Result As Long

Result = mciSendStringC'Close " & "movie", 0&, 0&, 0&) 

CmdPlay.Enabled = False 

CmdPause. Enabled = False 

CmdResume. Enabled = False 
MovieFrame.Visible = False 

End Sub

ModulesNumY.Caption)



Private Sub CmdPause_Click()
Dim Result As Long

Result = mciSendStringC'Pause " & "movie", 0&, 0&, 0&) 

If Not Result = 0 Then 'not success 

MsgBox "Can't Pause", vbCritical: Exit Sub 
End If

CmdResume. Enabled = True 

CmdPause. Enabled = False 
End Sub

Private Sub CmdPlay_Click()

Dim Result As Long 

framerate.Caption = 0

strcommd = "play " & "movie" & " from " & 0 & " to " & 
Val(TotalFrames)

Result = mciSendString(Strcommd, 0&, 0&, 0&)

If Not Result = 0 Then

MsgBox "Can't Play filename". VbCritical: Exit Sub 

End If

CmdPause.Enabled = True 

SwfStatus.Visible = False 

Timer"!. Enabled = True 

End Sub

Private Sub CmdResize_Click()

Dim Result As Long 

Dim Left, Top, height, width As Long 
Left = 0 

Top = 0
height = Picture"! .ScaleHeight 
width = Picture I.ScaleWidth

Result = mciSendStringC'put ” & "movie" & ” window at ■ & 

Left & " " & Top & “ " & width & “ " & height, 0&, 0&, 0&) 

If Not Result = 0 Then 'not success 

MsgBox "Can't Resize", vbCritical: Exit Sub 

End If 

End Sub

Private Sub CmdResume_Click()

Dim Result As Long

Result = mciSendStringC'Resume " & "movie", 0&, 0&, 0&)

If Not Result = 0 Then 'not success 

MsgBox "Can't Resume”, VbCritical: Exit Sub 

End If

CmdResume.Enabled = False 

CmdPause.Enabled = True 
End Sub

Private Sub Disconnect_Click() 
Dim value As Integer 
Timerl. Enabled = False 

For value = 0 To num - 1 

closesocket (sockfd(value)) 
Next

Disconnect.Enabled = False 
End Sub

Private Sub DWOption_Click() 
CmdClose_Click 

CmdOpen.Enabled = False 
swf.Stop

framerate.Caption = 0 

Timerl .Enabled = True 

End Sub

Private Sub Form_Load()

Timerl.Enabled = False 

Timerl .Tag = 0

IPAddress.Caption = "161.200.85.122" 
PortNum.Caption = "4025" 
ModulesNumX.Caption = 1 

ModulesNumY.Caption = 2 

PixelsperMdX.Caption = 256 

PixelsperMdY.Caption = 64 

TotalPixelsX.Caption = ModulesNumX.Caption 

PixelsperMdX.Caption

TotalPixelsY.Caption = ModulesNumY.Caption 

PixelsperMdY.Caption 
Imagel.Top = 0 

Imagel.Left = 0 

Imagel.Visible = False 
hWndScreen = Picturel .hdc
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Disconnect.Enabled = False 
ReDim sockfd(ModulesNumX.Caption * 

ModulesNumY.Caption)
End Sub

Private Sub Form_QueryUnload(Cancel As Integer, 
UnloadMode As Integer)

Dim Result As Long
Result = mciSendStringCCIose All", 0&, 0&, 0&)
If Not Result = 0 Then

MsgBox "Can't Close function", vbCritical: Exit Sub 
End If 

End Sub

Private Sub CmdOpen_Click()
Dim Result As Long 
Dim lenShort As Long 
Dim ShortPathAndFile As string 
Dim TotalTime As string * 128 
Dim tmp As string * 255 
Dim tmp2 As Integer 
Const พร_CHILD = &H40000000 

CmdClose_Click 
swf.Stop
framerate.Caption = 0 
With Dialogl

.DialogTitle = "Open file"

.ShowOpen
FilenameLb.Caption = .FileName 
filetype = LCase(Right(.FileName, 3))
Select Case filetype 

Case “jpg", "bmp", "tip, "gif 
MovieFrame.Visible = False 
SwfStatus.Visible = False 
swf.Visible = False 
I mage 1. Visible = True 
Imagel. Picture = LoadPicture(.FileName) 
เกาagel.Left = 0 
Imagel.Top = 0 
Imagel.width = Picturel.width 
Imagel .height = Pictural.height

Image!Stretch = True 
Timerl. Enabled = True 

Case "swf”
MovieFrame.Visible = False 
SwfStatus.Visible = True 
Imagel.Visible = False 
swf.Visible = True 
swf.Movie = .FileName 
swf.Loop = True 
swf. Left = 0 
swf. Top = 0
swf .width = Pictural, width 
swf.height = Pictural .height 
Timerl.Enabled = True 

Case "avi"
SwfStatus.Visible = False 
swf.Visible = False 
Imagel.Visible = False 
MovieFrame.Visible = True 
lenShort = GetShortPathName(Dialogl.FileName, 

tmp, 255)
ShortPathAndFile = Left$(tmp, lenShort) 
strcommd = "open " & ShortPathAndFile & ” type " 

& "AviVideo" & " Alias “ & "movie" & ■ parent “ & 
Pictural.hWnd & ■ Style ■ & พร_CHILD 

Result = mciSendString(Strcommd, 0&, 0&, 0&)
If Not Result = 0 Then

MsgBox “Can’t open filename", vbCritical: Exit 
Sub

End If
CmdPlay.Enabled = True 
Result = mciSendStringCset " & "movie" & " time 

format ms", TotalTime, 128, 0&)
Result = mciSendStringCstatus " & "movie" & “ 

length", TotalTime, 128, 0&) 
LbTotalTime.Caption = Clnt(TotalTime / 1000) 
Result = mciSendStringCset " & "movie" & " time 

format frames", TotalTime, 128, 0&)
Result = mciSendStringCstatus " & "movie" & " 

length", TotalFrames, 128, 0&)
LbTotalFrames.Caption = Val(TotalFrames)
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hWndScreen = GetDC(GetForegroundWindowO)
LbFramepersec.Caption = Else

Clnt(LbTotalFrames.Caption / hWndScreen = Pictural.hdc
LbTotalTime.Caption) End If

End Select With mBMPbmpInfo.bmiHeader
End With .biBitCount = 24

End Sub .biCompression = BI_RGB
.biplanes = 1

Private Sub MFOption_Click() .biSize = Len(mBMPbmplnfo.bmiFleader)
CmdOpen.Enabled = True .biWidth = TotalPixelsX.Caption
hWndScreen = Picturel.hdc ■biHeight = TotalPixelsY.Caption

End Sub .biSizelmage = .biWidth * .biHeight * 3
End With

Private Sub Setup_Click() mBMPhdc = CreateCompatibleDC(hWndScreen)
SetupForm.Show mBMPhBM = CreateDIBSection(mBMPhdc,

End Sub mBMPbmpinfo, DIB_RGB_COLORS, ByVal &O0,
ByVal &O0, ByVal &O0)

Private Sub Timer1_Timer() OldDC = SelectObject(mBMPhdc, mBMPhBM)
Dim mBMPhdc As Long Call BitBlt(mBMPhdc, 0, 0, TotalPixelsX.Caption,
Dim mBMPhBM As Long TotalPixelsY.Caption, hWndScreen, 0, 0, vbSrcCopy)
Dim OldDC As Long ReDim PixelsfTotalPixelsX.Caption * TotalPixelsY.Caption
Dim Result As Long *3)
Dim mBMPbmpinfo As BITMAPINFO GetDIBits mBMPhdc, mBMPhBM, 0,
Dim BMPInfo As BITMAPINFO TotalPixelsY.Caption, Pixels(0), mBMPbmpinfo,
Dim PixelsO As Byte DIB_RGB_COLORS
Dim a. b, i, X, Y As Integer SelectObject mBMPhdc, OldDC
Dim length As Integer DeleteObject mBMPhBM
Dim FN As Integer DeleteDC mBMPhdc
Dim z As String length = PixelsperMdX.Caption * 3

rate = rate + 1 Forb = 1 To PixelsperMdY.Caption
If framerate.Caption < rate Then a = 0

framerate. Caption = rate For Y = 1 To ModulesNumY
End If i = 3 * TotalPixelsX.Caption * ((ModulesNumY - Y) *
Select Case filetype PixelsperMdY.Caption - b)

Case ''รพf For X = 1 To ModulesNumX
CFSwf.Caption = swf.CurrentFrame Result = send(sockfd(a), Pixels(i), length, 0)
TFSwf.Caption = swf.TotalFrames ’64*3bit

End Select If (Result = SOCKET_ERROR) Then
If DWOption Then Statusprogram.Caption = "Can't send data"

hWndScreen = GetWindowDC(GetDesktopWindowO) End If
Elself AWOption Then i = i + length
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a = a + 1 
Next 

Next 
Next 

End Sub

Private Sub CmdCanceLCIickO 
Unload Me 

End Sub

Private Sub Timer2_Timer() 
rate = 0 

End Sub

SetunForm-

Private Sub CmdOK_Click()
If ModulesNumX.Text <> Then

MainForm.ModulesNumX.Caption = 
ModulesNumX.Text 

If ModulesNumY.Text <> ™ Then
MainForm.ModulesNumY.Caption = 
ModulesNumY.Text 

If PixelsperMdX.Text <> ”  Then
MainForm.PixelsperMdX.Caption = 
PixelsperMdX.Text 

If PixelsperMdY.Text <> Then
MainForm.PixelsperMdY.Caption = 
PixelsperMdY.Text

If PortNum.Text <> ” Then MainForm.PortNum.Caption = 
PortNum.Text

If IPAddress.Text <> “ Then
MainForm.lPAddress.Caption = IPAddress.Text 

MainForm.TotalPixelsX.Caption = 
MainForm.ModulesNumX.Caption * 
MainForm.PixelsperMdX.Caption 

MainForm.TotalPixelsY.Caption = 
MainForm.ModulesNumY.Caption * 
MainForm.PixelsperMdY.Caption 

MainForm.Picturel .height =
Clnt(MainForm.TotalPixelsY.Caption) 

MainForm.Picturel.width =
Clnt(MainForm.TotalPixelsX.Caption)

Unload Me
End Sub



รายละเอียดภาษา C บนส่วนรับข้อมูล

ภาคผนวก ค.
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«include <stdio.h>
«include <ermo.h>
#include <string.h>
«include <stdlib.h>
«include <unistd.h>
«include <sys/types.h>
«include <sys/socket.h>
«include <netinet/in.h>
«include <arpa/inet.h>
«define SERV_TCP_PORT 4025
«define MAXLINE 96
«define GPIO_OUT2 0x3500d0
«define GPIO_OE2 0x3500b8
main(argc.argv)
inf argc;
char *argv[];
{int sockfd.newsockfd.clilen,ท; 
char line[MAXLINE]; 
int x;
struct sockaddrjn cli_addr,serv_addr;
volatile unsigned long *pGPIOOut,*pGPIODir,*addr;
long c,d,e;
pGPIOOut = GPIO_OUT2; 
pGPIODir = GPICLOE2; 
addr = 0x00200000;
•pGPIODir = 0X0000883E;
•pGPIOOut = 0X883E0000;
//socket
sockfd = socket(AF_l N ET,SOCK_STREAM,0); 
bzero((char*)&serv_addr,sizeof(serv_addr)); 
serv_addr.sin_family = AFJNET; 
serv_addr.sin_addr.s_addr = htonl(INADDR_ANY); 
serv_addr.sin_port = htons(SERV_TCP_PORT); 
//bind
bind(sockfd, (struct sockaddr*)&serv_addr, 

sizeof(serv_addr));
//listen
listen(sockfd,1); 
clilen = sizeof(clLaddr);
//accept

printf("accept succesc \ท");
•pGPIOOut = 0X883E0004; 
for(;;)
|for(y=0;y<16;y++)

{memset(line,0,sizeof(line));
ท = read(newsockfd, line, MAXLINE);// [0/1/2 

Blue/Green/Red/Blue]
X = 0;
•pGPIOOut = 0x883E0004;
•pGPIOOut = 0X883E000C; // STA 
•addr = 0x00000000;
•pGPIOOut = 0x883E001C; //elk 
•pGPIOOut = OX883E0004; 
for(i=0;i<32;i++)

[addr = 0x00200000 +((line[x] & 
0x000000FF)«4);

•addr = (line[x+1]<<24)+((line[x+2] & 
OxOOOOOOFF) <<16);

•pGPIOOut = 0X883E0014;
•pGPIOOut = 0x883E0004;
X = X + 3;
}

)
•pGPIOOut = 0X883E0000;
•pGPIOOut = ÛX883E0002;
•pGPIOOut = Ox883E0012;
•pGPIOOut = 0X883E0000;
}

}
/*
address GPIO Jamp port
15 31 J3pin1
11 27 J3pin2
5 21 J3pin6
4 20 J3pin7 CLK
3 19 J3pin8 STA
2 18 J3pin9 STB
1 17 J3pin10 Dast
0 16 (I2C_CLK) J3pin11
•/

newsockfd = accept(sockfd,(struct sockaddr*)&cli_addr, &clilen);



รายละเอียดภาษา VHDL ของ FPGA ภายในวงจรขับ
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CLK : in STDJogic;
library IEEE; WA : in STDJogic;
use IEEE.STD_LOGIC_1164.ALL; Blue_in : in STD_logic_vector (7 downto 0);
use IEEE.STD_LOGIC_ARITH.ALL; addrAI : in STD_logic_vector (9 downto 0);
use IEEE.STD_LOGIC_UNSIGNED.ALL; addrA2 : in STD_logic_vector (9 downto 0);
entity LED is Blue_out : out STD_logic_vector (9 downto 0))
port (CLK : in STDJogic; end component;

STA : in STDJogic; component Controller
STB : in STDJogic; port (CLK : in STDJogic;
Dast : in STDJogic; CLKJnner: in STDJogic;
CLKJnner : in STDJogic; STA in STDJogic;
Red_in : in STD_logic_vector (7 downto 0); STB in STDJogic;
Greenjn : in STD_logic_vector (7 downto 0); DAST in STDJogic;
Blue_in : in STD_logic_vector (7 downto 0); WA out STDJogic;
STA_out : out STDJogic; STA_out :out STDJogic;
Shift : out STD_logic_vector (15 downto 0); latch out STDJogic;
Latch : out STD_logic_vector (7 downto 0); addrl out STD_logic_vector (9 downto 0);
PWM : out STD_logic_vector (15 downto 0)); addr2 : out STD_logic_vector (9 downto 0);

end LED; se_CLK out STD_logic_vector (15 downto 0);
architecture Behavioral of LED is counter out STD_logic_vector (9 downto 0));

component Red_part end component;
port (CLKJnner: in STDJogic; component Comparator

CLK : in STDJogic; port (Red in STD_logic_vector(9 downto 0);
WA : in STDJogic; Green in STD_logic_vector(9 downto 0);
Redjn : in STD_logic_vector (7 downto 0); Blue in STD_logic_vector(9 downto 0);
addrAI : in STD_logic_vector (9 downto 0); counter in STD_logic_vector(9 downto 0);
addrA2 : in STD_logic_vector (9 downto 0); CLKJnner : in STDJogic;
Red_out: out STD_logic_vector (9 downto 0)); se_CLK in STDJogic;

end component; PWM out STDJogic;
component Green_part shift out STDJogic);
port (CLKJnner : in STDJogic; end component;

CLK : in STDJogic; signal WA : STDJogic;
WA ; in STDJogic; signal addrl : STD_logic_vector (9 downto 0);
Greenjn : in STD_logic_vector (7 downto 0); signal addr2 : STD_logic_vector (9 downto 0);
addrAI : in STD_logic_vector (9 downto 0); signal se_CLK STD_logic_vector (15 downto 0);
addrA2 : in STD_logic_vector (9 downto 0); signal Red_out : STD_logic_vector (9 downto 0);

Green_out : out STD_logic_vector (9 downto 0)); signal Green_out : STD_logic_vector (9 downto 0);

end component; signal Blue_out : STD_logic_vector (9 downto 0);
signal counter : STD_logic_vector (9 downto 0);
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signal latch_1 : STDJogic;
signal addr2_2 : STD_logic_vector(9 downto 0);

Begin
Red_part1 : Red_part port map

(CLK_inner,CLK,WA,Red_in,addr1,addr2,Red_out);
Green_partl : Green_part port map

(CLKJnner,CLK,WA,Green_in,addr1,addr2,Green_out);
Blue_part1 : Blue_part port map

(CLKJnner,CLK,WA,Blue_in,addr1,addr2,Blue_out);
controlled : controller port map

(CLK,CLKJnner,STA,STB,DAST,WA,STA_out,latch_1 ,addr11 
addr2,se_CLK, counter);

Comparatorl ; Comparator port map (Red_out,Green_out, 
Blue_out,counter,CLKJnner,se_CLK(0),PWM(0),shift(0));

Comparator : Comparator port map (Red_out,Green_out, 
Blue_out,counter,CLKJnner,se_CLK(1),PWM(1),shift(1));

Comparators : Comparator port map (Red_out,Green_out,
Blue_out,counter,CLKJnner,se_CLK(2),PWM(2),shift(2));

Comparator : Comparator port map (Red_out,Green_out, 
Blue_out,counter,CLKJnner,se_CLK(3),PWM(3),shift(3));

Comparators : Comparator port map (Red_out,Green_out, 
Blue_out, counter, CLKJnner,se_CLK(4),PWM(4),shift(4));

Comparators : Comparator port map (Red_out,Green_out, 
Blue_out, counter, CLKJnner,se_CLK(5),PWM(5),shift(5));

Comparator? : Comparator port map (Red_out,Green_out, 
Blue_out,counter,CLKJnner,se_CLK(6),PWM(6),shift(6));

Comparators : Comparator port map (Red_out,Green_out, 
Blue_out,counter,CLKJnner,se_CLK(7),PWM(7),shift(7));

Comparators : Comparator port map (Red_out,Green_out, 
Blue_out,counter,CLKJnner,se_CLK(8),PWM(8),shift(8));

Comparatorl 0 : Comparator port map (Red_out,Green_out, 
Blue_out,counter,CLKJnner,se_CLK(9),PWM(9),shift(9));

Comparatorl 1 : Comparator port map (Red_out,Green_out, 
Blue_out,counter,CLKJnner,se_CLK(10),PWM(10),shift(10));

Comparator  ̂; Comparator port map (Red_out,Green_out, 
Blue_out, counter, CLK_inner,se_CLK(ll),PWM(11),shift(11));

Comparatorl 3 : Comparator port map (Red_out,Green_out, 
Blue_out,counter,CLK_inner,se_CLK(12),PWM(12),shift(12));

Comparatorl 4 : Comparator port map (Red_out,Green_out, 
Blue_out,counter,CLKJnner,se_CLK(13).PWM(13),shift(13));

Comparatorl 5 : Comparator port map (Red_out,Green_out, 
Blue_out, counter, CLKJnner,se_CLK(14),PWM(14),shift(14)); 

Comparatorl 6 : Comparator port map (Red_out,Green_out, 
Blue_out,counter,CLK_inner,se_CLK(15),PWM(15),shift(15));

Latch(O) <= latch_1 ;
Latch(1) <= latch_1 ;
Latch(2) <= latch_1;
Latch(3) <= latch_1;
Latch(4) <= latch_1 ;
Latch(5) <= latch_1 ;
Latch(6) <= latch_1;
Latch(7) <= latch_1 ;
end Behavioral;

- Red part --

library IEEE;
use IEEE.STD_LOGIC_1164.ALL; 
use IEEE.STD_LOGIC_ARITH.ALL; 
use IEEE.STD_LOGIC_UNSIGNED.ALL;
entity Red_part is 
port (CLKJnner : in 

CLK : in 
WA : in 
Redjn : in 
addrAI : in 
addrA2 : in 
Red_out : out

STDJogic;
STDJogic;
STDJogic;
STD_logic_vector (7 downto 0); 
STD_logic_vector (9 downto 0); 
STD_logic_vector (9 downto 0); 
STD_logic_vector (9 downto 0));

end Red_part;
architecture Behavioral of Red_part is

component compensate_red
port (addr : in STD_logic_vector(7 downto 0);

data : out STD_logic_vector(9 downto 0));
end component; 
component DualportRAM
port (CLKJnner ; in STDJogic;

elk : in STDJogic;
we : in STDJogic;
addra ะ in STD_logic_vector(9 downto 0);
addrb : in STD_logic_vector(9 downto 0);
di : in STD_logic_vector(9 downto 0);
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do : out STDJogic_vector(9 downto 0)); 
end component;
signal red1 : STD_logic_vector (9 downto 0); 

Begin
compensate_red1 : compensate_red port map 

(Red_in,red1);
DualportRAMI : DualportRAM port map

(CLKJnner,CLK,WA,addrA1,addrA2,red1,Red_out); 
End Behavioral;

Green part

compensate_green1 : compensate_green port map 
(Green_in,Green1);
DualportRAMI : DualportRAM port map
(CLKJnner,CLK,WA,addrA1,addrA2,Green 1,Green_out); 
End Behavioral;

Blue part

library IEEE;
use IEEE.STD_LOGIC_1164.ALL; 
use IEEE.STD_LOGIC_ARITH.ALL; 
use IEEE.STD_LOGIC_UNSIGNED.ALL;

library IEEE;
use IEEE.STD_LOGIC_1164.ALL;

entity Blue_part is
port (CLKJnner : in STDJogic;

use IEEE.STD_LOGIC_ARITH.ALL; CLK : in STDJogic;
use IEEE.STD_LOGICJJNSIGNED.ALL; WA : in STDJogic;
entity Green_part is Bluejn : in STD_logic_vector (7 downto 0);
port (CLKJnner : in STDJogic; addrAl : in STD_logic_vector (9 downto 0);

CLK : in STDJogic; addrA2 : in STD_logic_vector (9 downto 0);
WA : in STDJogic; Blue_out : out STD_logic_vector (9 downto 0));
Greenjn ะ in STD_logic_vector (7 downto 0); end Blue_part;
addrAl : in STD_logic_vector (9 downto 0); architecture Behavioral of Blue_part is
addrA2 : in STD_logic_vector (9 downto 0); component compensate_Blue
Green_out : out STD_logic_vector (9 downto 0)); port (addr : in STD_logic_vector(7 downto 0);

end Green_part; data : out STD_logic_vector(9 downto 0));
architecture Behavioral of Green_part is 

component compensate_green
end component; 
component DualportRAM

port (addr in STD_logic_vector(7 downto 0);
data out STD_logic_vector(9 downto 0));

end component;
component DualportRAM
port (CLKJnner : in STDJogic;

elk : in STDJogic;
we : in STDJogic;
addra : in STD_logic_vector(9 downto 0);
addrb : in STD_logic_vector(9 downto 0);
di : in STD_logic_vector(9 downto 0);
do : out STD_logic_vector(9 downto 0));

port (CLKJnner ะ in
elk : in
we : in
addra : in
addrb : in
di ะ in
do : out

end component;
signal Bluel STD_

; in STDJogic;
: in STDJogic;
: in STD_logic_vector(9 downto 0);
: in STD_logic_vector(9 downto 0);
: in STD_logic_vector(9 downto 0);

end component;
signal Green 1 : STD_logic_vector (9 downto 0); 

Begin

Begin
compensate_blue1:compensate_blue port map(Blue_in,Blue1); 
DualportRAMI : DualportRAM port map

(CLKJnner,CLK,WA,addrA1 ,addrA2,Blue1 ,Blue_out);
End Behavioral;



114

-  ROM (Compensate Red) -
10011 ",“001001001070010010001 ",“0010010000",
"0010001111","0010001110","0010001101","0010001100","00100 
01011 ","001000101070010001001 ","0010001000”,

library ieee; "0010000111 “,"001000011070010000101 ","0010000100",“00100
use ieee.std_logic_1164.all; 000117001000001070010000001",'"0010000000”,
use ieee.std_logic_unsigned.all; "000111111170001111110","0001111101","0001111100","00011
entity compensate_red is 11011 ","000111101070001111001 ","0001111000",
port (addr : in std_logic_vector(7 downto 0); "0001110111 “,"0001110110","0001110101 ","0001110100","00011

data ; out std_logic_vector(9 downto 0)); 1001170001110010” ,"0001110001","0001110000",
end compensate_red; "0001101111 ","0001101110","0001011101 ","0001101100","00011
architecture syn of compensate_red is 01011 ","000110101070001101001 ",'0001101000",

type romjype is array (255 downto 0) of std_logic_vector "0001100111 ","0001100110'70001010101 ","0001100100","00011
(9 downto 0); 0001170001100010",'"000110000170001100000",
constant ROM : rom_type := "0001011111",“0001011110","0001011101","0001011100700010
("001111111170011111110","001111110170011111100","0011 11011 ","0001011010","0001011001 ","0001011000",
11101170011111010","0011111001","0011111000", ■0001010111","00010101107000101010170001010100700010
"001111011170011110110",“0011110101”,"0011110100","00111 10011 ","0001010010","0001010001 ","0001010000",
10011 ","0011110010","0011110001 ","0011110000" 1 "0001001111","00010011107000100110170001001100700010
"001110111170011101110","0011011101","0011101100","00111 01011","0001001010","0001001001 ","0001001000",
01011","00111010107001110100170011101000", "0001000111 ","000100011070001000101 ","00010๓ 100","00010
"001110011170011100110" ,"001101010170011100100","00111 00011 ”,"000100001070001000001 ","0001000000",
0001170011100010","0011100001 ","0011100000", "0000111111","0000111110","0000111101","0000111100","00001
"0011011111","0011011110","0011011101","0011011100","00110 11011","0000111010”,"0000111001","0000111000",
11011700110110107001101100170011011000", “000011011170000110110","0000110101","0000110100",”00001
"0011010111700110101107001101010170011010100700110 1001170000110010",'"0000110001","0000110000",
10011 ","001101001070011010001 ","0011010000", "0000101111 ","000010111070000101101 ","0000101100","00001
"001100111170011001110","0011001101","0011001100","00110 01011700๓101010","0000101๓170000101000",
0101170011001010","001100100170011001000", "0000100111 “,"0000100110","0000100101 ","0000100100","00001
"0011000111 ","0011000110","0011000101 ","0011000100700110 00011 ","0000100010","0000100001 ","00001 ๓000",
00011","0011000010","0011000001","0011000000", “000001111 r,"0000011110","0000011101","0000011100“,"00000
"0010111111","001011111070010111101","0010111100" ,"00101 11011 ",''0000011010","0000011001 “,"0000011000",
11011 ",'0010111010","0010111001 ","0010111000", "0000010111 ","0000010110","0000010101 ","0000010100","00000
"0010110111","001011011070010110101","0010110100700101 10011 ","0000010010","0000010001 ",“0000010000",
10011700101100107001011000170010110000", "0000001111 ","000000111070000001101 ","0000001100","00000
"0010101111","001010111070010101101","0010101100","00101 01011 ",“0000001010","0000001001 ","0000001000",
01011700101010107001010100170010101000", "0000000111","0000000110","0000000101","0000000100","00000
"0010100111”,"0010100110",“0010100101","0010100100700101 00011 “,"0000000010","0000000001 ","0000000000");
00011" ."00101000107001010000 r  ,"0010100000”,
"0010011111 ","001001111070010011101 '',"0010011100","00100 Begin
11011 '',"0010011010","0010011001 ","0010011000", data <= ROM(conv_integer(addr));
"0010010111","0010010110" ,"0010010101","0010010100","00100 End syn;
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-  ROM (Compensate Green) -
10011",“0010010010","0010010001”,'"0010010000",
"0010001111 ","0010001110700100011 or,"0010001100","00100 

010117๓10001010","0010001001","0010001000",
library ieee; “0010000111 ","001000011070010000101 ","00100๓ 100","00100
use ieee.stdjogicj 164.all; 00011700100000107001000000170010000000",
use ieee.std_logic_unsigned.all; "00011111117000111111070001111101","0001111100","00011
entity compensate_Green is 1101170001111010","000111100170001111000",
port (addr : เท std_logic_vector(7 downto 0); "0001110111700011101107000111010170001110100700011

data : out std_logic_vector(9 downto 0)); 10011 ","000111001070001110001 ","0001110000",
end compensate_Green; "0001101111700011011107000101110170001101100","00011
architecture syn of compensate_Green is 010117000110101070๓110100170001101000",

type romjype is array (255 downto 0) of std_logic_vector "0001100111 ","000110011070001010101 ","0001100100","00011
(9 downto 0); 00011 ","00011000107000110000170001100000",
constant ROM : romjype := "0001011111 ","000101111070001011101 ","0001011100","00010
("001111111170011111110","001111110170011111100" ,"0011 110117๓01011010","0๓1011001","0001011๓0",
111011","0011111010","0011111001","0011111000", "0001010111","0001010110","0001010101","0001010100700010
"00111101117001111011070011110101","0011110100","00111 10011 ","0001010010","0001010001 ","0001010000",
10011 ","0011110010","0011110001 ","0011110000", "0001001111 ","000100111070001001101 ","0001001100700010
"0011101111700111011107001101110170011101100","00111 01011700010010107000100100170001001000",
01011700111010107001110100170011101000", "0001000111 ",'0001000110","0001000101 ","0001000100","00010
"001110011170011100110","001101010170011100100",”00111 00011 ","000100001070001000001 ","0001000000",
000117001110001070011100001“ ,"0011100000", "0000111111","0000111110","000011110170000111100","00001
"๓1101111170011011110","001101110170011011100","00110 110117๓ ๓ 111010" ,"0000111001 ","0000111000",
11011700110110107001101100170011011000", “0000110111","0000110110","0000110101","0000110100","00001
"0011010111700110101107001101010170011010100700110 10011700๓11๓10","0๓0110001","0000110000",
10011700110100107001101000170011010000", "0000101111","0000101110","0000101101","0000101100","00001
"001100111170011001110","0011001101 ","0011001100”,"00110 0101170000101010","000010100170000101000",
0101170011๓10107001100100170011001000", "000010011170000100110","0000100101","0000100100","00001
"001100011170011000110","0011000101","0011000100","00110 00011 ","000010001070000100001 ", "0000100000",
00011 ","0011000010","0011000001 ","00110000๓", "0000011111","0000011110","0000011101","0000011100","00000
"0010111111","0010111110","001011110170010111100700101 11011700๓011010",“0000011001","0000011000",
11011 ","0010111010","0010111001 ",”0010111000", "000001011 r :"0000010110",'"00๓01010170000010100",'"00000
"0010110111700101101107001011010170010110100700101 10011 ","00๓010010","000001000170000010000",
10011700101100107001011000170010110000", "0000001111","0000001110","0000001101","0000001100700000
"0010101111","00101011107001010110170010101100700101 01011 ","0000001010","0000001001 ","0000001000",
01011700101010107001010100170010101๓0", "0000๓0111","0000000110","๓00000101","00000๓100","00000
"0010100111700101๓11070010100101",'"0010100100700101 00011 ","0000000010","0000000001 ","0000000000");
00011" ."001010001070010100001 ","0010100000",
"0010011111 ”,"00100111107001001110170010011100","00100 Begin
11011","0010011010","001๓11001","0010011000", data <= ROM(convJnteger(addr));
"0010010111 ","0010010110700100101 or70010010100","00100 End syn;
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-  ROM (Compensate Blue)
10011 ","0010010010","0010010001 ","0010010000",
“0010001111","0010001110","0010001101","0010001100700100 
01011 ","0010001010","0010001001 ","0010001000",

library ieee; "0010000111","0010000110","0010000101",*00100๓100","00100
use ieee.std_logic_1164.all; 00011 ■","001000001070010000001 ”,"00100๓000",
use ieee.std_logic_unsigned.all; "000111111170001111110","0001111101","0001111100700011
entity compensate_Blue is 11011 ","0001111010","0001111001 ","0001111000",
port (addr : เก std_logic_vector(7 downto 0); "0001110111 ",'00011101107000111010170001110100","00011

data : out stdJogic_vector(9 downto 0)); 1001170001110010","0001110001","0001110000",
end compensate_Blue; ”0001101111","0001101110","0001011101","0001101100","00011
architecture syn of compensate_Blue is 01011 ","000110101070001101001 ",“0001101000",

type romjype is array (255 downto 0) of std_logic_vector "0001100111“,"0001100110","0001010101","0001100100","00011
(9 downto 0); 00011","0001100010","0001100001","00011๓000",
constant ROM : romjype := "0001011111700010111107000101110170001011100700010
("0011111111","0011111110","001111110170011111100”,"0011 11011 ","000101101070001011001 ","0001011000",
1110117001111101070011111001 ","0011111000", "0001010111700010101107000101010170001010100700010
"0011110111“,"0011110110","0011110101","0011110100","00111 10011" ,"000101001070001010001 ","0001010000",
100117001111001070011110001 ","0011110000", "0001001111 ","000100111070001001101 ","0001001100","00010
■001110111170011101110","001101110170011101100700111 01011 ","0001001010","0๓ 100100170001001000",
01011 ".“001110101070011101001 ","0011101000", "0001000111","000100011070001000101700010๓ 100700010
"0011100111 ","0011100110","0011010101 “,"0011100100","00111 00011 ","000100001070001000001 ","00010๓ 000",
0001170011100010","0011100001","0011100000", "0000111111","0000111110" ,"0000111101","0000111100","00001
”001101111170011011110","001101110170011011100700110 11011 ","00001110107000011100170000111000",
11011700110110107001101100170011011000", "0000110111","0000110110","0000110101","0000110100","00001
"0011010111700110101107001101010170011010100700110 10011*."0000110010" ,"0๓0110001","0000110000",
10011 ","0011010010","0011010001 ”,"0011010000", "0000101111 ',"000010111070000101101 ","0000101100","00001
"0011001111 ","0011001110",'"001100110170011001100","00110 01011 ","0000101010","0๓0101001 ","0000101000",
0101170011001010","001100100170011001000", "00001001117000010011070000100101700001๓100" ,"00001
"0011000111 ","00110001107001100010170011000100","00110 00011 ","0000100010","0000100001 ","0000100000",
00011 ","0011000010","0011000001 ","0011000000", "0000011111","0000011110","00000111017000๓ 11100","00000

■๓10111111700101111107001011110170010111100700101 1101170000011010" ,"0000011001 “,"0000011000",
11011 ","001011101070010111001 ","0010111000", "0000010111 ","0000010110","0000010101 ","0000010100700000

"0010110111700101101107001011010170010110100700101 1001170000010010",'0000010001 ","0000010000",
10011700101100107001011000170010110000", "0000001111700000011107000000110170000001100700000
"0010101111","001010111070010101101","0010101100700101 01011 ","0000001010","0000001001 ","0000001000",
010117001010101070010101001","0010101000", ■000000011T70000000110","0000000101 ","00000๓ 100","00000
"0010100111 ","001010011070010100101 “,"0010100100","00101 00011 ","00๓000010","0000000001 ","00000๓000");
00011 ".”001010001070010100001 ","0010100000",
"001001111170010011110","0010011101","0010011100","00100 Begin
1101170010011010",“001001100170010011000", data <= ROM(conv_integer(addr));
"0010010111 “,"001001011070010010101 ","0010010100","00100 End syn;
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y <="100"; 
elsif y = "100" then 

shift <= ฯ'; 
y <="101"; 

elsif y = "101" then 
PWM <= pwm_b; 
shift <= '0'; 
y <="110"; 

elsif y = "110" then 
shift <= ฯ'; 
y <="111";

else
shift <= 'O'; 

end if; 
end if;
end process;

End Behavioral;

Controller

library IEEE;
use IEEE.STD_LOGIC_1164.ALL; 
use IEEE.STD_LOGIC_ARITH.ALL; 
use IEEE.STD_LOGIC_UNSIGNED.ALL; 
entity Controller is

(CLK : in STDJogic;
CLKJnner : in STDJogic;
STA in STDJogic;
STB : เท STDJogic;
DAST : in STDJogic;
WA : out STDJogic;
STA_out : out STDJogic;
latch : out STDJogic;
addrl : out STD_logic_vector (9 downto 0);
addr2 : out STD_logic_vector (9 downto 0);
se_CLK : out STD_logic_vector (15 downto 0);
counter : out STD_logic_vector (9 downto 0));

end Controller;
architecture Behavioral of Controller is 

: in

CLKJnner ะ in STDJogic;
CLR : out STDJogic);

end component;
component addr_RAM
port (CLK : เก STDJogic;

CLKJnner : in STDJogic;
STA ะ in STDJogic;
STB : in STDJogic;
DAST : in STDJogic;
CLR : in STDJogic;
STA_out : out STDJogic;
WA : out STDJogic;
addrl : out STD_logic_vector (9 downto 0);
addr2 : out STD_logic_vector (9 downto 0));

end component;
component selector
port (CLKJnner ; in STDJogic;

CLR : in STDJogic;
latch : out STDJogic;
se_CLK ; out STD_logic_vector (15 downto 0);
counter : out STD_logic_vector (9 downto 0));

end component; 
signal CLR : STDJogic;

Begin
clearl : clear port map (DAST,CLK_inner,CLR); 
addr_RAM1 : addr_RAM port map (CLK,CLKJnner, 

STA,STB,DAST,CLR,STA_out,WA.addr1,addr2); 
selector : selector port map

(CLKJnner,CLR,latch,se_CLK,counter);
End Behavioral;

addr_RAM

library IEEE;
use IEEE.STD_LOGIC_1164.ALL; 
use IEEE.STD_LOGIC_ARITH.ALL; 
use IEEE.STD_LOGIC_UNSIGNED.ALL; 
entity addr_RAM is
port (CLK : in STDJogic;

CLKJnner ; in STDJogic;
: in STDJogic;

component clear 
port (DAST STDJogic; STA
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STB : in STDJogic; WA <= WA1;
DAST ะ in STDJogic; End Behavioral;
CLR : in STDJogic;
STA_out : out STDJogic; -  CLR signal (use for clear data on part that using CLKJnner)
WA : out STDJogic;
addrl : out STDJogic_vector (9 downto 0); library IEEE;
addr2 : out STD_logic_vector (9 downto 0)); use IEEE.STD_LOGIC_1164.ALL;

end addr_RAM; use IEEE.STD_LOGIC_ARITH.ALL;
architecture Behavioral of addr_RAM is use IEEE.STD_LOGIC_UNSIGNED.ALL;

component timing entity Clear is
port (CLK : in STDJogic; port (DAST : in STDJogic;

STA : in STDJogic; CLKJnner : in STDJogic;
STB in STDJogic; CLR : out STDJogic);
STA_out : in STDJogic; end Clear;
Dast in STDJogic; architecture Behavioral of Clear is
WA out STDJogic); signal 1 ; STDJogic;

end component; Begin
component addr_1 process (Dast)
port (CLK in STDJogic; begin

DAST in STDJogic; if CLKJnner'event and CLK_Jnner = ฯ' then
STA in STDJogic; if 1 = 'O' then
STB : in STDJogic; if DAST = ฯ' then
selector : in STDJogic; CLR <= ฯ';
addrl out STD_logic_vector (9 downto 0); 1 <= ฯ,;
STA_out :out STDJogic); end if;

end component; elsif DAST = ฯ' then
component addr_2 CLR <= 'O';
port (CLKJnner : in STDJogic; I <= ฯ';

CLR : in STDJogic; else
addr2 : out STD_logic_vector (9 downto 0); CLR <= 'O';
selector : out STDJogic); I <= 'O';

end component; end if;
signal stop ; STDJogic; end if;
signal z : STDJogic; end process;
signal WA1 : STDJogic; End Behavioral;

Begin
timing 1 : timing 
addr_11 : addr_1

port map (CLK,STA,STB,stop.Dast,WA1); 
port map (CLK,DAST,STA

timing -

.STB.Z,addrl .stop); library IEEE;
addr_21 : addr_2 port map (CLKJnner,CLR,addr2,z); use IEEE.STD_LOGIC_1164.ALL;
STA_out <= stop; use IEEE.STD_LOGIC_ARITH.ALL;
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use IEEE.STD_LOGIC_UNSIGNED.ALL; 
entity timing is

(CLK : in STDJogic;
STA : in STDJogic;
STB : in STDJogic;
STA_out : in STDJogic;
DAST : in STDJogic;
WA : out STDJogic);

end timing;
architecture Behavioral of timing is 
Begin

process (STA,STA_out,DAST) 
begin

if CLK'event and CLK = ฯ' then 
if DAST = ฯ' then 

wa <= 'O'; 
elsif STB = ฯ' then 

if STA = T  then 
wa <= ฯ';

elsif STA_out = ฯ' then 
wa <= 'O'; 

end if;
else

wa <= 'O'; 
end if; 

end if;
end process;

End Behavioral;

addr_1

addn : out STDJogic_vector (9 downto 0); 
STA out : out STDJogic); 

end addr_1;
architecture Behavioral of addr_1 is

signal buff : STD_logic_vector (4 downto 0);
-- used to identify pixel's position 

signal buff2: STD_logic_vector (8 downto 0);
-- address for Addressl

Begin
process (CLK.DAST.STB) 
begin

if CLK'event and CLK = ฯ' then 
if DAST = ฯ, then 

buff <= "00000"; 
buff2 <= "111111111";
STA_out <= 'O'; 

elsif STB = ฯ' then 
if STA = ฯ' then

buff <= "00000"; 
buff2 <= buff2 + 1; 

elsif buff = "11110" then 
STA_out <= ฯ,; 
buff <= buff + 1; 
buff2 <= buff2 + 1; 

elsif buff = "11111" then 
STA_out <= 'O';

else
buff <= buff + 1; 
buff2 <= buff2 + 1; 

end if;
--------------------------------------------------------------  else
library IEEE; STA+out <= 'O';
use IEEE.STD_LOGIC_1164.ALL; end if;
use IEEE.STD_LOGIC_ARITH.ALL; end if;
use IEEE.STD_LOGIC_UNSIGNED.ALL; end process;
entity addr_1 is addrKO) <= buff2(0);
port (CLK : in STDJogic; addr1(1) <= buff2(1);

DAST : in STDJogic; addr1(2) <= buff2(2);
STA : in STDJogic; addr1(3) <= buff2(3);
STB : in STDJogic; addr1(4) <= buff2(4);
selector : in STDJogic; addr1(5) <= buff2(5);
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addr1(6) <= buff2(6); 
addr1(7) <= buff2(7); 
addr1(8) <= buff2(8); 
addr1(9) <= selector; 

End Behavioral;

addr_2

library IEEE;
use IEEE.STD_LOGIC_1164.ALL; 
use IEEE.STD_LOGIC_ARITH.ALL; 
use IEEE.STD_LOGIC_UNSIGNED.ALL; 
entity addr_2 is
port (CLKJnner : in STDJogic;

CLR in STDJogic;
addr2 out STD_logic_vector (9 downto 0);
selector :out STDJogic);

end addr_2;
architecture Behavioral of addr_2 is

signal z : STDJogic;
signal buff3 : STDJogic_vector (8 downto 0);
-- address for Reading data use in PWM part 
signal buff9 : STD_logic_vector(2 downto 0);
-- waiting time for next loop (same as buff8 in selector) 

Begin
process (CLK_inner,CLR,z) 
begin

if CLKJnner'event and CLKJnner = ฯ' then 
if CLR = ฯ' then 

if z = 'O' then 
z <= ฯ';

else
z <= 'O'; 

end if;
buff3 <= "000000000"; 
buff9 <= "000"; 

elsif buff3 < 480 then
buff3 <= buff3 + 32 ; 

elsif buff3 < 511 then 
buff3 <= buff3 + 33;

buff3 <= "000000000"; 
else

buff9 <= buff9 + 1; 
end if; 

end if;
end process; 
addr2(0) <= buff3(0); 
addr2(1) <= buff3(1); 
addr2(2) <= buff3(2); 
addr2(3) <= buff3(3); 
addr2(4) <= buff3(4); 
addr2(5) <= buff3(5); 
addr2(6) <= buff3(6); 
addr2(7) <= buff3(7); 
addr2(8) <= buff3(8); 
addr2(9) <= not z; 
selector <= z; 

end Behavioral;

-- PWM Clock (use for shift data to each comparator and gen 
-  shift&Latch for -  MBI5026 )

library IEEE;
use IEEE.STD_LOGIC_1164.ALL; 
use IEEE.STD_LOGIC_ARITH.ALL; 
use IEEE.STD_LOGIC_UNSIGNED.ALL; 
entity selector is

(CLKJnner : in STDJogic;
CLR : in STDJogic;
latch : out STDJogic;
se_CLK : out STD_logic_vector (15 downto 0);
counter : out STD_logic_vector (9 downto 0));

end selector;
architecture Behavioral of selector is

signal buff5 : STD_logic_vector(15 downto 0);
— select comparator

signal buff6 : STD_logic_vector(4 downto 0);
-  waiting time for counter

elsif buff9 = "111" then signal buff7 : STD_logic_vector(9 downto 0);
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-- counter
signal buff8 : STDJogic_vector(2 downto 0);

-  wait untill last pixel storage data 
signal ช : STDJogic;

Begin
process (CLKJnner) 
begin

if CLKjnner'event and CLKJnner = ฯ' then 
if CLR = ฯ' then

buff5 <= "0000000000000000"; 
buff6 <= "00000"; 
buff7 <= "0000000000"; 
buff8 <= "000"; 
latch <= 'O'; 
d <= ฯ'; 

elsif d = ฯ' then 
d <= 'O';
buff5 = "0000000000000001"; 

elsif buff5 = "0000000000000001" then 
latch <= 'O';
buff5 <= "000๓00000000010"; 

elsif buff5 = "0000000๓000๓10" then 
buff5 <= "00000000000๓100"; 

elsif buff5 = "0000000๓00๓100" then 
buff5 <= "000๓00000001๓0"; 

elsif buff5 = "0000000๓0001๓0" then 
buff5 <= "000๓0000๓10๓0"; 

elsif buff5 = "0000000๓0010๓0" then 
buff5 <= "000๓๓๓0100๓0"; 

elsif buff5 = "0000000๓0100๓0" then 
buff5 <= "000๓00001000๓0"; 

elsif buff5 = "00000๓๓1000๓0" then 
buff5 <= "000๓00010000๓0"; 

elsif buff5 = "00000๓01 ๓00000" then 
buff5 <= "000๓๓ 100000๓0"; 

elsif buff5 = "00000001000000๓" then 
buff5 <= “000๓01๓๓00๓0"; 

elsif buff5 = "0000001 ๓๓000๓" then 
buff5 <= "000๓ 10๓0000๓0"; 

elsif buff5 = "0000010๓0000๓0" then

elsif buff5 = "0000100000000000” then 
buff5 <= “0001000000000000"; 

elsif buff5 = "0001000000000000" then 
buff5 <= "0010000000000000"; 

elsif buff5 = “0010000000000000” then 
buff5 <= "0100000000000000"; 

elsif buff5 = "0100000000000000" then 
buff5 <= ”1000000000000000"; 

elsif buff6 = "11111" then 
if buff8 = "111” then 

latch <= ฯ';
buff5 <= "0000000000000001"; 
buff7 <= buff7 + "0100010011"; 
buff6 <= "00000"; 
buff8 <= "000";

else
buff8 <= buff8 + 1 ; 
buff5 <= "0000000000000000"; 

end if;
else

buff6 <= buff6 + 1 ; 
buff5 <= ”0๓0000000000001"; 

end if; 
end if;

end process; 
se_CLK <= buff5; 
counter <= buff7;

End Behavioral;

buff5 <= "0000100๓0000๓0";
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