2T LVDS #10 10.1 ~F IPS B &2 R E B AL

—. FET LVDS #11 10.1 ~F IPS VR Em BE BN B L SEID o 2
L1 HEBEAIRE oot 2
1.2 TR BRI oo 3
1.3 THBESEII oottt 3

1.3.1 BRGIMEIR oo s 3
1.3.2 VDS ZRTD v 4
1.3.3 ALTLVDS _TX B B e et 6
1.3.4 ALTLVDS_TX FZE T TR, 7
1.3.520.1 55 IPS BRIV FETAT AT oot e 8

1.3.6 ZRBEHE B RZHUZLIAE «oeeeeeee et 9



—. EF Lvos #10 101~ IPS MR BEREABRLK
ER: ARSI R TR SO 44 7N Ivds_led.rar

1.1 #EEME
1.6102 JFRR—F&

2. LVDS # 10.1 ~f IPS A —




A eeszsezacsgsszsssse)- - HH |ee
gyesressessooyraseny| v h;;d !"'"""":‘ iEEE (-]
sesesscescesccscsasaic e | Mt g a2 2|00
GOO0000000000000000000 (- nza = f am
g & Tikyg Qo
T R e T o oo
S ol 1oa
2332332282332222082022 5 0 o0
siiismsafiansimaiies| L ¢; oo
= C00C000000000000000000 N m'!;‘ U 583 A 0::: o o
) . o
= T aw DDRZ2 " LVvDS_a0-|LVDS_A1-|LVDS_a2-|L¥DS_CLK-{2 2
_@) nTPa ECI wLles —@
— e : 5
_ = GPI100 * ELVDS_AO+|LVDS_A1+|LVDS_A2+|LVDS_CLE+—
@ i T i et e T T T i T oo
s F 54 }C:juu
miﬁnnﬁuﬂmﬂnlm, 90 0
Pl > o
. © 58 :' &z =
00000000000000d000 0l .@ ”0 ﬁ?ﬂ Eaj;
N IIeICICCICICICTCICICTE (CICTETE! §) 2 l‘m el
Ooddo

KPR T

LVDS_A0- (FHta) LVDS_A1l- (#ifh) LVDS_A2- (HfL) LVDS_CLK- (¥ f)

LVDS_AO+ (Hfh) LVDS_Al+ (A1) LVDS_ A2+ (H#5fh) LVDS_CLK+ (%)

1.2 BR%RE

1.3 THEESEH

1.3.1 REGR

ARG et — AN FR 2 A — A 83.5MHz 19 TAER & it vga_ctrl B Icdivds
B, vga_ctrl B e kP4 vga (1280x800 HIM%25) I IiF BRI G =M%,
lcdivds #BEE B A T — altivds_tx [ 1P #%, FSRF =4 K] vga I 745 5 4%HE Ivds 19w ES




J7 A KIEF] 10.1 ~F 1PS AR BE L.

1.3.2 LVDS 4whg

1) LVDS ZmidtrieA s, —M JEIDA HIFRHE, —FPE VESA [KIbRitE.

2) LVvDS %k a0A HIEIE ebit i k. XNUEIE ebit kg2l IEE 8bit Kt AL
FAIETE 8bit BEME I B, RUHIE 8bit Hid ik

1.3.2.1 HiEE obit HIFE R

— AN B 3
TN T N/
.
oy
o o)

I NA R ARBEIT . JEGI AR SO0 DE (K, RO RS ES Hs
RIAR 5 Vs, Sl (55 DE+17H A (E S0t B ipiA NA T2
{55 vs AT RS (S Hs.

1.3.2.2 BEE 6bit HIFE R

FRECEGE AR

TX_CLK+
TX_CLK-

TX_A2+

I CC OO0 G ESE O
coooeee
(o0 oY oo oo o)

TX_Al+
-
TX_AO+
—_

JLT (N

9

TX_CLK+

P — R
Pt X oo X X X e X e oo X e X
TX_Al+

e XX XX e X XX e X
P X Em o e e e e X ey e e

XUEIE 6bit LVDS A% HLERAE FH 4 Fr U@ IE LVDS &0, WEIH AT LIE H, XWER 6bit



LVDS & 1385 1 #2526 ebit LVDS 36t i Sii e A 2R AR R ), ROAE — %
%A AUE 3 RGB Adls, o) —BR AL I4 B EE K RGB £#li. ORO. OR1. ---Hiff] “O0” REH
{3 %, ERO. ERL, -Hff) “B” REMBHEZE.

1.3.2.3 HiEiE 8bit FIEHE R A

AN e

™X_CLK+___/

TX_CLK- ——
TX_A3
LR () O € €D & 6 D ChED

TX_A2+

e XXX XXX X X X
TX_Al+

T X @ ey X e e XX
TX_AO+

P XX XX XX XX X )
1.3.2.4 H3EiE 8bit FIEK R B

— AN A

3l

Il

:

TX_CLK+ /

TX_CLK- ——
TX_A3+
NS 00 D0 0600

TX_A2+

S 00 & () € € O .0 O
TX_Al+

N 06 0000600
TX_AO0+

P W X XX XX X X X
1.3.2.5 XUEIE 8bit & K

iG] AN A

TIe

[9]
N

TX_Clk+___/
TX_CLK- —\
TX_A3
e Ko omf X osX omososs o on
TX_A2
I C ™ €TV 1Y € E €
TX_Al+
D, €2 2 2 CD.C CDCD €2
TX_A1-
e XomX oY oo orX omX o oX o) on)
4 p ()

TX_AO-

g

=2
>

I

(]
@
o

g
g ‘m
=}

BEEE AR

X _CLK+  / \
TX_CLK- —— /
I G ED ) ) € o D ) 2, )

TX_A2+
XX X X X X XX )
gD Y C) (D (o () ) )
TX_AO+
D G ED e B 2 B & B

EGO




1.3.3 ALTLVDS_TX Bt &
1E 1P ) R R AE N altivds

— — ™
&) MegaWizard Plug-In Manager [page 2a] M
Which megafunction would you ke to customize?  ywhich device family will you be using?  |Cydaone IV E - ]
Select a megafunction from the list below
Which type of output file do you want to create?
2, altlvds 3 o
4 j‘_!_] Installed Plug-Ins -
() VHDL
4 [J1fo —

[ @ Verilog HOL I

What name do you want for the output file?

D:\Ivds_lnt P\chlvdﬂ E]

Qutput files will be generated using the dassic file structure

|l Return to this page for anather create operation

Note: To compile a project successfully in the Quartus II software, your design
files must be in the praject directory, in a library specified in the Libraries page of
the Options dialog box {Tools menu), or a library specified in the Libraries page
of the Settings dialog box (Assignments menu).

‘Your current user library directories are:

Cancel H < Back ][ Next = Einish

7E “What is the number of Channels?” J5THI ) FHiA2 iR LVDS HIEEECN 3.
7E “What is the deserialization factor?” J& [ ) T A=k B sf AL R 14 “77,
mEpR:

Ere e S ——— )
_a ALTLVDS_TX

> Transmitter settings  »

Currently selected device Family: @
ledlvds

[ Match project/default

t_out]2

The transmitter starts its operation at the Fast clock edge.

This is intended For slow speeds and byte alignment may be
different from the hard SERDES implementation,
What is the number of Channels? channels
What is the deserialization Factor?

[ Use external PLL

Resource Usage

1 cyclonsive_pl

6 lut

207 reg

M NEXT JFIEN T —20, EEMR, I kRACE :
7E “What is the output data rate?” "N H%iI A\ FIEIE K LVDS (HEH %N “584.5” Mbps.



£ “Specify input clock rate by "~ [¥] “ Clock frequency” fG THi%ii A\ LVDS - Eh47i% A “83.50”
MHz. PIAZEX BIRAT] VGA FHfIJ2 1280x800 )73 %, it LAKT 47 83.50MHz
LVDS %% =LvDS WAz * H{LE+, B 584.5Mbps=7 * 83.50MHz.

.
4 MegaWizard Plug_In Manager - ALTLVDS_TX [Page 4 of 7] [E=E—

_a ALTLVDS_TX

T

wihat is the output data rate?

Specify input clock rate by

@ clock frequency | 83.50 MHz

O clock period 11.876 v M

Icdlvds

What is the phase alignment of 'tx_in' with respect to the rising edge of 'tx_inclock'?

degrees
Use 'tx_pll_enable' input port
) Use 'pl_areset' input port
Align clock to center of data window
[7] Enable seff-reset on loss lockin the PLL
[] Use shared PLL(s) for receivers and transmitters
Altera recommends enabling this for PLL merging if receiver has this option enabled
] Register 'tx_in' input port using

Resource Usage

1 cydonsive_pl

& lut
207 reg

s NEXT JEEANT —25, EEIGEMRNIE, ZRNNEE.

%3 MegaWizard Plug_In Manager - ALTLVDS_TX [Page 5 of 7]

_a ALTLVDS_TX

Transmitter outclock
ledlvds

[= @ = ]

ot ] pocnentain

4 Use 'tx_outclock’ output port

What is the outclock divid Factor (B)?

¥ Specify phase alignment of 'tx_outclock with respect o 'tx_out’

What is the phase alignment of 'tx_outclock with respect ko ‘b _out’
Phase shift at PLL s 0.00
What is the outclock duty cycle?

il

degrees

57

[ Use 'tx_locked' output port
[ Use 'tx_coreclock’ output part

What is clock resource used for 'tx_coreclock'? Auto selection [»

Resource Usage

1 cyclonsive_pl

6 hut
207 reg

EARWVEGH F v vl DA S S 4 - 3 7 Documentation BLIIH IP &% FMKkS7%5 .

1.3.4 ALTLVDS_TX 3 i E



lcdlvds lcdlwds inst |
.pll areset ( !g rst n

Ve
.tx_in { lvds_adjt Ve
.tx inclock ( clk 23m Ve
.EX out { lwd=_data Ve
)

.tx_outclock( lvds clk
)i

(EREEL J7 1A T
pll_areset input BAES, mHE AR
tx_in input VDS JTHAT KIEBTE TN
tx_inclock input LVDS JFAT K IEE i I R I Bfgy A\
tx_out output LVDS HR AT REZ T
tx_outclock | output LVDS H: AT RE B A Tr] 20 BT B HY

AR altivds_tx [ 1P K% 2 MBS 8 B FHIR P IG K%, X B IMEL A 7407 7, FﬁuﬁEﬁﬂzﬂim%
0 abit BUE, {EEEEASF%T—J'T’[?%H 3bit H3E E';%_AQ%UEE H3E , BT LA tx_in[6:01% % 3@ 1E tx_out[0],
tx_in[13: 71X B EIE tx_out[1], tx_in[20:14]1%} M iEHiE tx_out[2].

1.3.510.1 ~} IPS [ ¥ & R fBi A

X IR R 10.1 ~F 1PS FWA 57 2 B EIE ebit BB, WL 5 OB 4 A A% =
W FTR:

6.2 The Input Data Format

RXCLKIN 4
RxINO X 60 X RS Ré X R3 X R2 X Ri1 RO X
RxIN1 X B1 W B0 X 68 X 64 X G X G2 61 X
RxIN2 (BDEXVE X RS CBS 3 BS X B ¢ B X

155 4 FK Eitipay

R5-RO 6bit L4 H 4R, R5(MSB)

G5-GO 6bit Zx A, G5(MSB)

B5-BO 6bit ¥ L ¥, B5(MSB)

RXCLKIN B I P g N

DE Data Enable(DE), ##5H %X

VS 7 1EPiZ

HS 17 A2

FIrLAAR S ALTLVDS_TX XN 1P A% SN, T EAFRATTZEE 21bit (8 AL AKIETLIX, w2
XFEIA%

DE | VS | HS | B5 | B4 | B3 | B2 | B1 | BO | G5 | G4 | G3 | G2 | G1 | GO | RS | R4 | R3 | R2 | R1 | RO |




JiT DAY rh 2 R 1) 5 3 0R B Bk Rk

|wire[ :0]1vds_txin= {lcd de,lcd vs,lcd hs,lcd b[7:2],1cd g[7/:2],1lcd r[7: ]};|

AR TNV 5 P A i N B e P (e 320 7 A B R AR I st o, o ) =S Bl 2 i 1,
AL A EEE SO R HET), T altivds_tx (1P A0 IR B ETHIT TR K%, BT AR B
PR ZE, PRSI 2bit Bl EHHR R /LR, B DAL IR a0 R Ok R B
7 BE LR I A it

wire[20:0]1lvds _adjt={lvds txin[15:14],1lvds txin[20:16],
lvds txin[8 :7 ],lvds_txin]| : 1,
lvds txin[l :0 ],lvds_txin[6 :2 1};

1.3.6 RAHER RARKIAE

pll:pll_inst ledlvds:ledivds_inst
ret n D areset | 0 pll_areset | L b out[2..0 D vds_clata[2..0]
clkD indk0 locked vga_ctrl:vga_ctrl_inst 5 tx_in[20..0] tx_outclock D vds_clk
| tx_inclock
dk vga_data[23..0
rst_n vga_de
~ llvga_hs <
vga_vs

R RTLEE

ey B -

pllv: 724E vga_ctrl BN Icdivds 158 T AR I b

vga_ctrlv: 7=/ vga B JF IR LR

ledivds.v: B4 1 vga B 75 S48 Ivds (R4t 5 20K %) 10.1 ~F 1S Wi Bt b
Ivds_lcd.v: Tl ZE itk

vga_ctrl BEHRAXHS
module vga ctrl(
clk,

rst n,

vga_clk,
vga_vs,
vga_hs,
vga_de,

vga_data

input clk, rst n;

output vga clk, vga de;




output vga vs, vga hs;

output reg [23:0] vga data;

//1280 x 800 @ 60Hz; Pixel Clock = 83.500 MHz (12ns)

‘define HS A 128 //H_Sync_ Time

"define HS B 200 //H Back Porch + H Left Border
"define HS C 1280 //Hor Addr Time (real pixel)
‘define HS D 72 //H_Right Border + H Front Porch
"define HS E 1680 //H _Total Time

‘define VS A 6 //V_Sync_Time

"define VS B 22 //V_Back Porch + V Top Border
"define VS C 800 //Ver Addr Time (real pixel)
“define VS D 3 //V_Bottom Border + V_Front Porch
"define VS E 831 //V_Total Time

parameter PART L = 'HS C / 3;

parameter PART M = 'HS C / 3;

parameter PART R = 'HS C - PART I - PART M;
reg [10:0] cnt_vs; //VGA AT

reg [10:0] cnt _hs; //VGA {THHTHE

wire en_show; / /BB R X

always @ (posedge clk or negedge rst n)
begin
if ('rst n)
cnt _hs <= 'd0;
else
if (cnt hs < "HS E - 1'bl)
cnt _hs <= cnt_hs + 1'bl;
else
cnt _hs <= 'd0;

end
assign vga hs = (cnt hs > "HS A - 1'bl);

always @ (posedge clk or negedge rst n)
begin
if ('rst _n)
cnt _vs <= 'd0;
else
if (cnt_hs == "HS E - 1'bl)
if (cnt vs < 'VS E - 1'bl)




cnt vs <= cnt _vs + 1'bl;
else
cnt vs <= 'd0
else
cnt vs <= cnt vs;

end

assign vga vs = (cnt _vs > "VS A - 1'bl);

/ /BRI A RIX
assign en show = ('HS A 4+ 'HS B - 1'bl < cnt_hs) && (cnt _hs < "HS A
+ 'HS B 4+ 'HS C - 1'bl)

&&('VS A + VS B - 1'bl < cnt_vs) && (cnt vs < VS A +
VS B+ Vs C - 1'bl);
assign vga de = en_ show;

assign vga _clk = clk;

always @ (posedge clk or negedge rst n)
begin
if ('rst_n)
else
if (en_show)

if ((HS A + "HS B - 1'bl < cnt hs) && (cnt hs < "HS A +

"HS B - 1'bl + PART L))
vga_data <= 24'hEF0000; //AMREF%
else
if ((cnt hs < "HS A + "HS B - 1'bl + PART L + PART M))
vga_data <= 24'h00FF00; //&Ek%
else
vga_data <= 24'h0000FF; //WERK
else
vga data <= 24'h0l 0;
end
endmodule
T JZ B4
/*
*  LVDS HEHFE = LvDs WEME ~ H{bE T

*/
module lvds lcd(
clk,




rst n,
lvds clk,
lvds data

input clk;

input rst n;

output lvds clk;

output [2:0] 1lvds data;

wire clk 83m; //83.5Mhz

wire g rst n;

pll pll inst(

.areset ( 'rst n ),
.inclk0 ( clk ),
.0 ( clk_83m ),

.locked ( g rst n )
)

wire lcd de;
wire lcd hs;
wire lcd vs;
wire [/:0] lcd r;
wire [/:0] lcd g7
wire [7:0] lcd b;

vga_ctrl vga ctrl inst(

.clk (clk 83m ),

.rst n (g rst n ),
// .vga_clk(),

.vga_vs (lcd _vs ),

.vga_hs (lcd_hs ),

.vga_de (lcd de ),

.vga_data ({lcd r, lcd g, lcd b})

wire[ :0]1vds_txin={lcd de,lcd vs,lcd hs,lcd b[7:2],1cd g[7:2],1lcd r
[7:21};
wire [20:0] 1lvds adjt = {lvds txin[15:14]1,lvds txin[20:16], //4 3
lvds_txin[ : 1,1vds_txin][ : 1,
lvds _txin[l :0 ],lvds_txin]| : 1}

lcdlvds lcdlvds_inst (
.pll areset ( 'g rst n ),




.tx in ( lvds_adjt ),

.tx inclock ( clk_83m ),
.tx out ( lvds data ),
.tx outclock( lvds clk )
)
endmodule
B IS

FEXEANSA NS, Ivds A2 Z R4, A2 RIS KA R Z 0 HE
B, FSRBRAE B S e gk 10 TP RRAE R E A LVDS, BRINE S ARG T2 2 ik
“(n)7s XX R ZE DR L, A “(n)” o RXT NI RIIELE, T RBA]
FEIECN R 23 FO 5| AR R]

q | 4 [m 3 ||
(% Named: = - Edit: | X | [«
=1
y (o Mode Name Direction Location If0 Bank VREF Group /O Standard Reserved
iﬂ>_ dk Input PIN_G1 1 B1 M3 3.3-W LVTTL
b 9"% Ivds_dk Qutput PIN_M1S 5 BS_MO LVDS
; ot 1yds_data[2] Output  PIN_Nig 5 B5_MN1 LVDS
L 9"'—t> Ivds_data[1] Qutput PIN_M18 5 BS_MNO LVDS
F 2t |yds_data[0] Output PIN_R19 5 B5_M1 LVDS
m - Ivds_datal2](n) Output PIN_M20 5 BS M1 LVDS
9"% Ivds_data[1](n) Qutput PIN_M17 5 BS_MO LVDS
2% lyds datal0)m)]  Output  PIN_R13 5 B5_M1 LVDS
‘N rstn Input PIN_LS 1 Bl M2 3.3V LVTTL
==, eds_dk{n) | Output PIN_M20 5 B5_MNO A |
<<new nodes:x

WIS UERCR







