£F FPGA MRS
£ BTG 45 B B R 12 Bt
3D A

Ye3% . Witold Kaczurba

#isr

MRS, HATCSERAHEB AR SA T, %, PLa
NN T B H 2 0 ik . SLAEAR I 0 I R £ T
HDMI #rif DL R SR, SR 0H) DSP F1 FPGA [ tH 3,

ASCR R AR I B0 B HDMI AL AR5 (3D
PAR) &R, SCERH R — AT FPGA I &5, EFfF
WA PSR I 4S & i — A 3D WA , ik HDMI 1.4 & 51 2% 417
e, M EENB AT DSP RS, SHEEEMNHEE
GALEUCEIR ML, Z RS LATIE DMA #758, 54h, A
EREA PG, T LS — Rt HERS X, AT 3D
BEEPLE B3R 3D MR RS,

Bk

SRS EORAE R G AL, MRS 5.5 K, X
ABBR Z 1]y i [l R, dnp 1 FoR,

Bl 1 SR BRI E BEEAL (BB L AL 58 %] 57 )

P 2 Bir7r s e S REME LG A 1SR FAR R APR AR MG £ [ 2D 45 4%
PL. ARG & A — A FPGA, O T #ffRse 2 —BmiE =,
BB AUT B BIL RSN P, WREARN, A5
HRAERESS , A FTRERH i AL A EAT AT % R ST BB,

i VIDEO
CAMERA{ |»| DECODER [, |

STEREOSCOPIC
STREAM

1
i FPGA
1
1

DECODER

SYNCHRONIZED 1
{LINE-LOCKED) }

1
1
1
1
1
1
1
1
1 CAMERA 2 || VIDEO —= |
1
1
1
1
1
1
| CAMERAS |
1

P2 R RERERR

Analog Dialogue 47-12, December (2013)

Pl 3 /RN TBIGE ISR B A R — AN SR g, B4 Bk,
RAR A BRSNS, ISP AIRTCE G

CAMERA 1 CAMERA 2 SIDE-BY-SIDE
VIDEO VIDEO STEREOSCOPIG
(LINE-LOCKED) (LINE-LOCKED) VIDEO
LEFT RIGHT LEFT  RIGHT
FRAME { FRAME 1 FRAME FRAME
1 1
LEFT RIGHT LEFT  RIGHT
FRAME 2 FRAME 2 FRAME FRAME
2 2
LEFT RIGHT LEFT  RIGHT
FRAME 3 FRAME 3 FRAME FRAME
3 3
FPGA
[ ] —= [ 1
LEFT RIGHT LEFT  RIGHT
FRAME 4 FRAME 4 FRAME FRAME
4 4

A LOW COST FPGA CAN INTERNALLY STORE
ONE TO TWO LINES AT A TIME WITHOUT
USING AN EXTERNAL MEMORY; VIDEO
STREAMS MUST BE LINE-LOCKED.

3 &3 WA [ 25 BB i

CAMERA 1 CAMERA 2 SIDE-BY-SIDE
VIDEO VIDEC STEREOSCOPIC
{NOT LINE-LOCKED) (NOT LINE-LOCKED) VIDEO
RIGHT
LEFT FRAME 1
FRAME 1 FPGA MISALIGNED
L ]—[ ]
RIGHT
LEFT FRAME 2
FRAME 2 MISALIGNED
RIGHT
LEFT FRAME 3
FRAME 3 MISALIGNED
RIGHT
LEFT FRAME 4
FRAME 4 MISALIGNED

Pl 4 QERAE SN AT RS, WITCTE & I 520 U i

W, PR RS EGHLA G i bR 2 (InADV7181D,

ADV7I828(ADV7186, i THHISEEHL) BEITHCF AL BE; th
A HDMIE: 25 (AHADV7610s8(ADV7611, i T84 AHL)
TR LA B,

PR i e FTHDMIS U 2SR I PR S WA PA(PLL) AR i HH 2 2%
R BRI . KRR, RTINS Ik
HDMIERT, AW SR EHL™ AL AR iR, S55h, WA~
AR ] REAEAERTFFIRTE , X BElh 722 R AR AL AL fa by
- (IFPGA) FpbfT#b2, SRy S ACRIRRT o, SRISTH
KPP RS B AN SR, SRS, alid—ANSZFE 3D
FUHDMI 1.4 HDMIE St4s (IIADV75118(ADV7513) RikRI# )G
MBI —— AT LI HAR A DSP . (INADSP-BF609 Blackfin®/4b
HEE) DMEE—B AL,

www.analog.com/analogdialogue 1


http://www.analog.com/zh/analog-to-digital-converters/video-decoders/products/index.html
http://www.analog.com/zh/analog-to-digital-converters/video-decoders/adv7181d/products/product.html
http://www.analog.com/zh/audiovideo-products/video-decoders/adv7182/products/product.html
http://www.analog.com/zh/analog-to-digital-converters/video-decoders/adv7186/products/product.html
http://www.analog.com/zh/audiovideo-products/analoghdmidvi-interfaces/products/index.html#HDMI_Receivers
http://www.analog.com/zh/audiovideo-products/analoghdmidvi-interfaces/adv7610/products/product.html
http://www.analog.com/zh/audiovideo-products/analoghdmidvi-interfaces/adv7611/products/product.html
http://www.analog.com/zh/audiovideo-products/analoghdmidvi-interfaces/products/index.html#HDMI/DVI_Transmitters
http://www.analog.com/zh/audiovideo-products/analoghdmidvi-interfaces/adv7511/products/product.html
http://www.analog.com/zh/audiovideo-products/analoghdmidvi-interfaces/adv7513/products/product.html
http://www.analog.com/zh/processors-dsp/blackfin/products/index.html
http://www.analog.com/zh/processors-dsp/blackfin/products/index.html
http://www.analog.com/zh/processors-dsp/blackfin/products/index.html
http://www.analog.com/zh/processors-dsp/blackfin/products/index.html

i phaR 4

LB 7 B 5% A AR 5E A A R A I B 0, PR R P T R A
SE o YA PLL BEWiE EMA RS S ——KF R (55
fifihas) B TMDS Bt gh(HDMD——25 R &% A — AN BilE 5 i
APUBIR A ph MUK B, B0 PLL 4 T35 A is
FTBECE, B PLL A BiE EMA RS ES, SR E—
ANBUE 2 A RE BRI PR . 55h, BERhATREAR AES LG
i, PO LLC i ek s e f2 52 A0 J5 BB m BTt

PLE, a2 R A A 802 AN 06 T PR i 25 5 HDMI #2123
AR R, BIVEHE [] — b i I e A3 4 9 A 00 050 A L 2% B
HDMI £l 2%, M2 A A AR | A AR AL A R Bho,
PUREA S 25 T B 2 PLL ™A | O,

W B MBS 8 R 26 R 58

SR g ST AR AN DA, SLeb, AN DU A A 2 AT 2%
BiE BN S, H 22T 5 AR [R5 5 TMDS B #hj™
EE KR, MG BHERALE D —— AT BE E R — 251
it ——3 MR AR 20T 57 o T AN A 1 B AR A 25 2 i
FAFERKCEFRDES, Wik, GERBSeEEA AR E SR
PR SRR, EAT DUKE M SRR B R TR — AN B,
P s B,

1 1
1 1 VIDEO
1| CAMERA 1 I
, T DECODER
: 1
1
: 1 \\
1 VIDEO »
! -
|| CAMERA2 i e _\_-\\
1
1 : ‘ \ \\
! LINE-LOCKED 1 ' N .
1 CAMERAS | / N
AY AN
b - - / I———————————————- 1
~. / ! LOCKED OUTPUTS !

h | 1 (EXACTLY SAME FRAME 1
1 LINE-LOCKED CAMERAS AND: : RATES) WITH LLC PIXEL :
: VIDEO DECODERS LOCKED 1 CLOCKS OF MATCHING
: TO INCOMING VIDEO : :>: FREQUENCY OVER TIME :

Kl S [ 2[R — 2B BN EEEN. PASRG
b BIF — R fE S, Pk, BB

SAREM ARG

ASERE, o — /AN R 25 T RE DR ARSI 05 5 i R e
KB, k6 B B, SRGHLIRHERE B 0T Ok 2 2B
P, Wl 7 R, XeAEMREIRERE D SBAREER, 4
R 2T HAEN 5 P R B AR

H ! VIDEO DECODER

1| CAMERA1 [ (LOCKED TO AN [————————

! ! INCOMING VIDEO)

! | POOR >

1 | CONNECTION | VIDEO DECODER |

I| CAMERA2 |bL------- »| (UNLOCKED, |—r———»

I ! FREE-RUNNING) N

1 1

| LINE-LOCKED 1 . \\

| CAMERAS | % v

L 1 \ hY
---------- Y \

: DIFFERENT LLC PIXEL :
: CLOCK FREQUENCIES,
1 DIFFERENT FRAME RATES :

1 YIDEQ DECODER
CAMERA&A —:—l— [LOCKED TO AN
INCOMING VIDED)

I
I
|
: |
|
I N L
| ' VIDEQ DECODER | °,
I CAMERAZ | | aetern To AN _ -
i ! INCOMING VIDED) \
| |
| UNLOCKED | w\ .
| CAMERAS | \
I e A

A | DIFFERENT LLC PIXEL !
T~ | CLOGK FREGUENGIES, |

1

1

| DIFFERENT FRAME RATES
S

Pl 7l S AT AR ) 2 P AR B0 B IS AL

PUARR BT LAE A FH— A i (SD #UR % 25 4 SD_UNLOCK,,
3 UL R RS 2% 4 CP_UNLOCK, # HDMI #2125 # iy
TMDSPLL_LCK %47 &% ) KA, iZ i AE— @ B R A
P AR o B 0K 1 AR K 125 d AL, Pk, PR B
A D T RETE H =17, IZER vl i 2 FPGA H YR BIK
WD

Analog Dialogue 47-12, December (2013)



=K

(£ T FPGA Wt ph Bt IR, AURIE, BINHEOLT, &2
firathas A HDMI 7™ dh 45 52 A7 i K e b R e it i O = 258
Ko Bk, LLCBFEM#AEM T RP ZAL,

P AR PP A BHR X 5T iR 22

7 T R RGO 0805 i MR B i A7 ik 4%, 835 FPGA 1y
BAmpigEAT R, R B —GHAPLINE M T8 NA &
FERASE BEBILIE M 175 N A B FR1E],

1 FPGA Hy Ao, X REARMESLEL, PHA ) 2 BUOHL S 72 ] RE
AARRMEER : 1TH0E BT REf A X ST IR EMIT, A
(] A EE 45 BE RT RE IO RS FF R 22, i A0 A0 A By 25 WU T et > v
BRMMER, ZIXEGEREMW, RATHERGILIN RS
—EAFIER R IR EBE .

THIE BB ST IR E

RIS S 17 B B AR AL T R A HH AP AR S IR 2RI T 1 8
Bk BEREHLE CVBS filliEEFE S ES, 68
BHL (FIEEHL) R BEEHL (R ML) SR TEEER S,
380 ns FRFFF IR ZERTERE AT ULHY , P O JET R X S SR Hi thY
S PR RS e i e . FTUAE 2 11 MEER AL .

/|

7/

SLAVE CAMERA (CVBS)

I L Ly I I
MB0.ONS 2.56GS/S  IT 320PS/PT
A VIDEO GHi

ChipScope Pro Analyzer [ss_fifo_output]

TR R

ile Wiew JTASChain Dey T Iizvelar
| @ | Tiggeranbicde [Sial w0 p om TL

1N & waveiorm MyDevics | (MCIS4DDU) UMITD MALAO LR) ©i1: 56 o0 i i i i ia of B
o I w | o| 5 25 215 25 25 W5 _B5 M5 65 05 405 425
. s 1 I I I I I 1 1
|
| |

0.0

PO B i RAMEER 1T AMEER B BLBUR 55 3% 22

Analog Dialogue 47-12, December (2013)

FRIHEERE

FiA iR E B R AR AE IR, PL, EH PR A SR A A2
HAT MR PLE FIR SR

P AR RS 45 HDMI B2l FH5ER

Fir A AL B 2% A8 2 4 O VT BE DR RS T ) Zh RE i S R SER . 5
b, A7 SRS 3 R AT RE S NBE LR B E R N R —— iR
£ FIFO , 2R JH MRS AR ) 25 B SR 57 A ZR e OB HIL S B8 38 K 2
15 A a5 HDMI R 5) & fdg ez i &= ae (mi 10
FiR) WIBEHLE SEEIR T RE 40 MR IHEH /LA

D[35:0] P[35:0]

VIDEO DE/HSYNC/VSYNC |\ e e apv7et 1 | DEZHS/VS

SOURCE CLK LLC
FPGA

D[35:0] P[35:0]

DE/HSYNCASYNG |\ e o™ apvret [PE/HS/VS

CLK LLC

Bl 10 3k 2R3 iR ) %
X} F iR E M

Bl 11 pras&gih, —ANMSURED 230k B S8R IS
SATECEACPE, FABEE AR R fu bt g Mo i, WISk
WA PR A B 2 FIFO, Ja H X Tim A SR T8 0b, DAAMEEL
PExFFFiR 2, M I BR R, FIFO {8 F ok 2 Hrp— AN R A 83 1
LR, TEBE RGEH, AEIREE N B A 52448 [ I
PR, CARR RIS T BE H BRI S Be M LT,
A& HEL FIFO #E s TiRs I,

it A s AE i FIFO it , # A B ml LAgE§f FIFO HL LU
BB FEXNFIRE, WRRWT ESMPAMEE, W FPGA

B A 5 58 — MR ST P SR B R A . SRR %%
e ptsy FPGA Jaun, DAL 3D #%3,

CONTROL vs1

i I
1
| 1
1 1
1 1
1 BLOCK - !
1
! EN_OUT[1:0] !
: EN_IN[1:0] H
H CNTA[B:0] |t— 1
H CNT2[8:0] !
I— |11
1 FIFO1 CNET}'B-IC;} :
DATA 111501 _ 'DATA-16 H
VIDEQ 1 EN-OUT 1
DIGITIZER[HST/VST/DET] | $—=|DIN[18:0] poUT[1a:0] 4T DATA 1[15:0]
CAMERA 1 || apvrison THS/VS/DE - Hs/vs/DE
(LINE-LOCKED) A LLC1 | CLK CLK !
ADVTZXX T P DIN pouT 4 CLK 27MHz
ADV78XX) | ZTMHZCLK | | ! common
| FIFoz  CNTS.0I—=——
TVIDEG |DATA 2[15:01 | | DATA-16 EN-OUT H
VIDEO : L - B L DATA 2[15:0
DIGITIZER [ HS2/VS2/DE2| | §—=-{DIN[18:0] DOUT[18:0] I’_i_.. HSNS(IIJE !
et oxen ™| ADVT XK1y 2 (HS/VSIDE | ¢ CLK 1
ADVI2OU [37MRZ CLK | | DIN DOUT Tz
ADVT8XX) 1 '
1
1o oo CLK 27MHz i
i 1
| 1
1 1
I 1
P |
2 >
Pel 11 48 F %y FIFO Sk =6 3%t St as Pl £



XFFiRENE

PIAN B AR e T] X 55 5% 22 W] AE AU FIFO i th otk £ 7
Mg, 7R —AN B REs , TP RE R A G S
Z— M TEE R (VS) kit B AL, B 12 FrosmiA#ssie (vs_a_in
fvs_b_in) HMFFIRIER 4 MEER ., HEEHERSIE | HRR
Fr MR IR, HEOA VST W BTG, JRAE VS2 1 1
FHIT AL,

IR AN SR KR C A, WA LI MR 2
WA, MW Bt (VS2 LT VST ZHi) o %l RiAE
(i AR 1% R MR 9 — I H 5, S5 R B R FEBT A 55 FIFO
LR AN

hd »4: Inputs

1

12 % FFiR 2
3 LK 5 152 25 T B (Veerilog®)

il

Bk 1

module misalign measurement (
input wire reset,
input wire clk in,
input wire vs_a in,
input wire vs b in,
output reg [15:0] misalign,
output reg ready);

reg [15:0] cnt;

reg cnt en. cnt reset;

reg vs_a in r. vs b in r;
fﬁvs_a_rising = vs_ a in > vs_a in r;
fﬁvs_b_rising = vs b in > vs b in r;

always @ (posedge clk in)
begin

vs a in r <= vs_a in;
vs b in r <= vs b in;
end

always @ (posedge clk in)

if (reset)

begin

{ ready, cnt en } <= 2'b00;
misalign <= 0;

end else begin

if ((vs_a in == 1'b0) && (vs_b in == 1'b0))
{ ready, cnt reset } <= 2'b01;
else

cnt reset <= 1'b0;

/* beginning */

if (vs_a rising && vs_ b rising)

begin

misalign <= 0;

{ ready, cnt _en } <= 2'bl0;

end

else if ((vs_ a rising > vs b in) || (vs b
rising > vs_a in))

{ ready, cnt en } <= 2'b01;

/* ending */

if ((cnt _en == 1'bl) && (vs_a rising || vs b
rising))

begin

{ ready, cnt _en } <= 2'bl0;

misalign <= vs_a rising ? (-(cnt + 1)) : (cnt + 1);
end

end

always @ (posedge clk in) /* counter */
if ((cnt reset) || (reset))

cnt <= 0;
else if (cnt_en)
cnt <= cnt + 1;

endmodule
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