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PB20 Data Byte 20
ECC3 ECC
PE21 Data Byte 21
PB22._ PBE26 Data Byte 22 - Data Byte 26
PE27 Data Byte 27
ECC3 ECC

R
1. ECC /% HDMI 1.4/2.0 Transmitter Subsystem = 7 N T ENET, L7zdd> T, Y7~ 7 = 7N THDMI HARICHES T
HBO...HB2, L UPB0O, PBI...PB26, PB27 # T 248 NH 0 £,

2. F = v 7Y AME (PBO) ZiHH T A%, ECC OfEITMHEINET,

InfoFrame DOHEEDFEMIZ., HDMI 1.4 (E8E [BIR 10) DB 72 a2 5234 BX 15235 228BL T &N,

HDMI 1.4/2.0 TX Subsystem
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& XILINX

ALL PROGRAMMABLE

HDCP

HDMI TX Subsystem (25 £ 5% A U > 7 X LogiCORE™ IP HDCP™ (High-bandwidth Digital Content Protection) =2 7~
DRI TV AI vy X —iX, HDCP IZHIGL T2 DDTNA AR TA—T 4 A/ 2TV a7 oY Etd o 7 |k
T 57O AL £9°, HDMI TX Subsystem (Z/%, HDCP 1.41P =7 & HDCP2.2IP 2 7 DM ST D h T2 A3 v #—
NEENET, 72720, HDCP22 X HDCP 14 Y h a2 @EEWZ 56 OT, FANEMMEIZRWZD, EH50

Ay TR R &M AT 25 % Vivado IDE TERT HMENH Y 9, BRE L L TROD4 LBV RH Y 7,

- HDCP7L

«+  HDCP 14 D%

+  HDCP22 DX

+  HDCP 1.4 3L U'HDCP 2.2

H%¢ & L C, HDCP 2.2 |% UHD (Ultra-High Definition) fiffg% > = o 7 > ZHE B3 235G fEFA L. HDCP 1.4 /3%
NEVBIRBGREDOL HY a5 Y 2 R#ET HBAITHERL £,

2-6 12, HDCP 1.4 & HDCP 2.2 % Wi 5 A %02 L 72354 ¢ HDMI TX Subsystem Ok %~ L £9°, 5 HDCP 7
ok a2V EFNC LA, HDMI Subsystem (3 HDCP 1.4 & HDCP 22 Z ¥k &I Lz A r— Rkt bR o
VL L THHEZI L 7 4 X al—arLEd, HDMITX 227 0 HDCP Egress A > 4 —7 = A A0 5 I BL &
NTHWRWAN T—EREHEN, ZNET 77 772 HDCP 7 v v 7 THB{L L 72%. HDCP Ingress 1 > % —
Tz A ARBETHDMITX 2 7IZEL Tb U ZIZEEL £9, @A D HDCP 7' v f 2V RFEIFZY 77 4 71278
B2 & 912, HDMI TX Subsystem (338 5]72 HDMI TX Subsystem API B# & MEONH L C 50 HDCP 7' k = /v %
Ny 7l LET,

HDMI TX Subsystem

HDCP

Video
(AXI4-Stream or Native)

Ingress

(Encrypted)

HDCP 2.2 HDCP 1.4
Transmitter -t Transmitter
(Active) (Passive)

AXI4-Stream Audio

HDCP Egress
(Unencrypted)

|

TMDS Link

2-6: HDMITX 37 & HDCP 1.4 $ K U HDCP 2.2 DA EHE

-
-

X16558-032516

InfoFrame O FfEHHIL. THDCP v1.4 5L A K [ (PG224) [ 24] 3 L O THDCP v2.2 5L A R ] (PG249) [ 23] %

ZIL TLIEE N,

HDMI 1.4/2.0 TX Subsystem
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& XILINX 2w

ALL PROGRAMMABLE

AR

HDMI 1.4/2.0 Transmitter Subsystem /%, AXI4-Stream &7 4 7' b 2 /L8 LT AXI4-Lite 1 > % — 3 17 b HIFEIZHERL
L CWET, 2%, [Vivado Design Suite AXI: U 7 7 L > &2 H A K [ (UG1037) [BIR 1] 2B L T F &V, HDMI
fEER [ZRR10] b ZRL T EE W,

HDMI TX Subsystem /< HDMI 1.4b 33 5 O HDMI 2.0 {145 [ R 10] ([ #EHL L TV E9,

WA U7 A0 HDCP 1.4 = 7%, [High-bandwidth Digital Content Protection system Revision 1.4J [Zf 117 [Z¥#EMLL T
WETS

%A U7 A0 HDCP 2.2 I, Digital Content Protection (DCP) LLC 23%17 L 7= HDCP 2.2 {14k [High-bandwidth Digital
Content Protection, Mapping HDCP to HDMI, Revision 2.2] [Z2/# 11T IZH#EFLL CTUWVET,

He B
'IfIE AE
PERER LV V) — AR OFEHMIL, Performance and Resource Utilization (V =7 _X—) Z ZE L2 &0,

R KRR

DC F#PER L OV AC A A v FRHEDFEANL, ROLEZSZRL TIEE U,

DIk ZNHT = — MMIGRER S L B OIS BERH Y T,

[Kintex UltraScale FPGA 7 —# 3 — h: DC $#E5 L N AC A A v T4 ] (DS892) [£ 1 2]
[Virtex UltraScale FPGA 7 — % 3 — b : DC f#EB L OV AC A A v FH5£] (DS893) [S 1 3]
[Kintex-7 FPGA 7 —# 3 — b : DC it L TVAC 2 A » FRptk ] (DS182) [Z 1 4]
['Virtex-7 T/XT FPGA 7 — % 2 — b : DC F¢PE3 LTV AC A A » FHePE] (DS183) [B | 5]
[Artix-7 FPGA 5 —# 3 — | : DC #PEB L WNAC 2 A v F 4] (DS181) [ 6]

[Kintex UltraScale+ FPGA 7 —# 3 — b : DC F#HER L WNAC A A v FH5E] (DS922) [B 1R 7]
[Virtex UltraScale+ FPGA 7 — %+ — b : DC f#HE3 L OV AC A A v FH5H] (DS923) [ 8]
[Zynq UltraScale+ MPSoC 7 — % > — b : DC f35 L OV AC A A~ F 4] (DS925) [ £ 9]

Foov—nR—Cbar7xELLEMESY

) ) —RERIK

MERER LV Y — A HE AR OFERMIZ, Performance and Resource Utilization (V = 7 _X—) 2 ZE 2 S0,

HDMI 1.4/2.0 TX Subsystem
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& XILINX

ALL PROGRAMMABLE

R— bk DERBA

2-7 ~[X 2-10 |2, AXI4-Stream T 4 A > ¥ —7 = A 2% RIRL 723550 HDMI 1.4/2.0 Transmitter Subsystem D7~ —
&R L £7, AXI4-Stream BT A4 N AEZOFMAZ R T 72®HIC, VIDEO_IN A— b DHEFL TRL TWET,

OV TVATAIE, TIZHNVETRDOI DDA H—T = A ANRH Y T,

+  AXI4-Lite Hlffl A > ¥ —7 = A A (S_AXI_CPU_IN)

e EFA A X—7 = AA(VIDEO OUT)

«  A—F 44 A H#—7 = A A (AUDIO_OUT)

S_AXI_CPU_IN

AUDIO_IN

-
4—»‘ VIDEO_IN
—

VIDEO_IN_tdata[3*BPC*PPC-1:0]

—®{ VIDEO_IN_tuser
4’1 VIDEO_IN_tvalid

— i VIDEO_IN_tlast
<+——| VIDEO_IN_tready

44 SB_STATUS_IN

—_—

s_axi_cpu_aclk

44 s_axi_cpu_aresetn
44 s_axis_audio_aclk
44 s_axis_audio_aresetn

4>l s_axis_video_aclk

s_axis_video_aresetn

-
44 acr_cts[19:0]
.
E—

acr_n[19:0]

acr_valid

4J video_clk
44 fid

hpd

LINK_DATAOQ_OUT

LINK_DATA1_OUT
LINK_DATA2_OUT
link_clk

DDC_OUT

irq

locked

X15253-032516

[X] 2-7: HDMI TX Subsystem D E 2 EEE — AXI4-Stream E T4+ A~ 2 —2J 2 4 X, HDCP i L DIBE

HDMI 1.4/2.0 TX Subsystem
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& XILINX

ALL PROGRAMMABLE

-4——p S AXI_CPU_IN

4—4 AUDIO_IN
<« »|vibEo.N

LINK_DATAO_OUT

LINK_DATA1_OUT

44 VIDEO_IN_tdata[3*BPC*PPC-1:0] LINK_DATAZ_ OUT |————»
——————| VIDEO_IN_tuser link_clk |

——>{ VIDEO_IN_tvalid DDCOUT L
—— | VIDEO_IN_tlast iqpb—»

<—— VIDEO_IN_tready

44 SB_STATUS_IN

-

locked ———————»

hdcp14_key_aclk —— »

hdcp14_key_aresetn ——————

s_axi_cpu_aclk

44 s_axi_cpu_aresetn

hdcp14_reg_key_sel[2:0] ———»
44 s_axis_audio_aclk hdcp14_irq
44 s_axis_audio_aresetn

—— | s_axis_video_aclk

44 s_axis_video_aresetn

— | acr_cts[19:0]

44 acr_n[19:0]
44 acr_valid

4>j video_clk

S Y
——»!| hpd

hdcp14_start_key_transmit ———————»

hdcp14_timer_irq ——————»

HDCP14_KEY_IN j¢———

X16559-032516

2-8: HDMI TX Subsystem M E VB & — AXI4-Stream E T4 4> % —TJ 2 4 X, HDCP 1.4 DHDIBE
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& XILINX

ALL PROGRAMMABLE

-4——p S AXI_CPU_IN

4—4 AUDIO_IN
<« »|vibEo.N

44 VIDEO_IN_tdata[3*BPC*PPC-1:0]

—————— VIDEO_IN_tuser
——"] VIDEO_IN_tvalid

—— | VIDEO_IN_tlast
<—— VIDEO_IN_tready

44 SB_STATUS_IN

-

s_axi_cpu_aclk

44 s_axi_cpu_aresetn
44 s_axis_audio_aclk
44 s_axis_audio_aresetn

—— | s_axis_video_aclk

44 s_axis_video_aresetn

— | acr_cts[19:0]

44 acr_n[19:0]
44 acr_valid

4>j video_clk
44 fid
— > hpd

LINK_DATAO_OUT

LINK_DATA1_OUT
LINK_DATA2_OUT
link_clk

DDC_OUT

irq

locked

hdcp22_irq

hdcp22_timer_irq

X16560-032516

2-9: HDMI TX Subsystem M E VB & — AXI4-Stream E T4 A > % —TJ 2 4 X, HDCP 2.2 DHDIBE

HDMI 1.4/2.0 TX Subsystem
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& XILINX %28 Wi

ALL PROGRAMMABLE

cee © ¢ 00s o0 sopessessssssssssssssess —
.......... sssssscse >
cee . O e

oo s cccec s cce oo oo oo ooees

e B tcscmmemcccsscmecscsccscne

---------- secseeccee >
PR R TRy
.

| e cececece s e sessssssesenee

2-10: HDMI TX Subsystem D E U EIE — AXI4-Stream ETA4 4> 42— = 4 XA, HDCP 1.4 E LU HDCP 2.2 DIFE

2-11 ~[X 2-14 12, FAT AT ETH A2 X —7 = A ZAZ R L 1254 D HDMI 1.4/2.0 Transmitter Subsystem ¢
R—RERLET, AT 47 T4 NAEEOFMERT 72D, VIDEO_IN A— bk OHEHL TRL THWET,

HDMI 1.4/2.0 TX Subsystem e 16
TRE
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& XILINX %o

ALL PROGRAMMABLE

< » S AXI_CPU_IN
< p» AUDIO IN LINK_DATAO_OUT ——
VIDEO_IN LINK_DATA1_OUT ——»

VIDEO_IN_active_video link clk lgq—

:3 VIDEO_IN_tdata[3*BPC*PPC-1:0] LINK_DATA2_OUT —————»

VIDEO_IN_hsync DDC_OUT

44 VIDEO_IN_vsync

iq ———»

video_rst —————»

SB_STATUS_IN

B
—— ! s_axi_cpu_aclk

s_axi_cpu_aresetn

47 s_axis_audio_aclk

s_axis_audio_aresetn

acr_cts[19:0]

acr_n[19:0]

_—
—_—
—— » acr_valid
—— i video_clk
B — .

hpd

X16562-032516

2-11: HDMI TX Subsystem DE VBB -+ A1 T4 T ETAH 4122 —T = 4 X, HDCP L DIFE

HDMI 1.4/2.0 TX Subsystem
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& XILINX

ALL PROGRAMMABLE

]

— ™| VIDEO_IN_active_video

—

—

L

S_AXI_CPU_IN

AUDIO_IN

VIDEO_IN

VIDEO_IN_tdata[3*BPC*PPC-1:0]

VIDEO_IN_hsync
VIDEO_IN_vsync

SB_STATUS_IN

s_axi_cpu_aclk

s_axi_cpu_aresetn

s_axis_audio_aclk

s_axis_audio_aresetn

acr_cts[19:0]

acr_n[19:0]

acr_valid

video_clk

hpd

LINK_DATAO_OUT

LINK_DATA1_OUT

LINK_DATA2_OUT
link_clk

DDC_OUT

irq

video_rst

hdcp14_key_aclk

hdcp14_key_aresetn
hdcp14_start_key_transmit
hdcp14_reg_key_sel[2:0]

hdcp14._irq

hdcp14_timer_irq

HDCP14_KEY_IN

X16563-032516

2-12: HDMI TX Subsystem DE VBB -1 T4 T ETH A2 2 —T 24 X, HDCP 1.4 DHDBHE

HDMI 1.4/2.0 TX Subsystem
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& XILINX

ALL PROGRAMMABLE

]

— ™| VIDEO_IN_active_video
4ﬂ VIDEO_IN_hsync

— | VIDEO_IN_vsync

L

S_AXI_CPU_IN

AUDIO_IN

VIDEO_IN

VIDEO_IN_tdata[3*BPC*PPC-1:0]

SB_STATUS_IN

s_axi_cpu_aclk

s_axi_cpu_aresetn

s_axis_audio_aclk

s_axis_audio_aresetn

acr_cts[19:0]

acr_n[19:0]

acr_valid

video_clk

hpd

LINK_DATAO_OUT

LINK_DATA1_OUT

LINK_DATA2_OUT
link_clk

DDC_OUT

irq

video_rst

hdcp22_irq

hdcp22_timer_irq

X16564-032516

2-13: HDMI TX Subsystem DE VBB -1 T4 T ETH AV 2 —T 24 X, HDCP 2.2 DHDHE

HDMI 1.4/2.0 TX Subsystem
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& XILINX

ALL PROGRAMMABLE

—
]

—»{ VIDEO_IN_active_video

—

—>

—
I
—

—_— >
—_—
.
—_—

I

S_AXI_CPU_IN

AUDIO_IN

VIDEO_IN

VIDEO_IN_tdata[3*BPC*PPC-1:0]

VIDEO_IN_hsync
VIDEO_IN_vsync

SB_STATUS_IN

s_axi_cpu_aclk

s_axi_cpu_aresetn

s_axis_audio_aclk

s_axis_audio_aresetn

1 acr_cts[19:0]

i acr_n[19:0]

acr_valid

t video_clk

hpd

LINK_DATAO_OUT

LINK_DATA1_OUT

LINK_DATA2_OUT
link_clk

DDC_OUT

irq

video_rst
hdcp14_key_aclk
hdcp14_key_aresetn

hdcp14_start_key_transmit
hdcp14_reg_key_sel[2:0]

hdcp14._irq

hdcp14_timer_irq
HDCP14_KEY_IN

hdcp22_irq

hdcp22_timer_irq

2-14: HDMI TX Subsystem DE VBB -+ A T4 T ETAH 4122 —T T 4 A HDCP 1.4 S KU HDCP 2.2 DIFE

HDMI 1.4/2.0 TX Subsystem
PG2352017 %4 A5 H
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& XILINX %28 Wi

ALL PROGRAMMABLE

CPUAMARA—T AR

F#2-11C, AXI4-Lite il A > H—T7 = A ADIEEERLET, ZTDOA X —7 = A Ald AXI4-Lite f > X —7 = A
AT, s axi cpu aclk Z7mry 7 L—RFTEEL £, ¥ 7T A7 L0HlfNE, V7 AT L KT AN—EHT
DIHPFR—F ZNET,

ﬁ BE: NV TED 22— VKL THEHFBEL D AZ LYV TT IR ATAHAZ EIITEERA, TXTCOT 7 AT
RZ A= APl 0 L CEITSINET,

R21LCPUAVEA—T A ADKR—F

e FH 1A ] Bl
s axi_cpu_aresetn AN 1 Uty N (727 47 Low)
s_axi_cpu_aclk AT 1 AXI4-Lite Il A > & —T7 = A AT a v 7
S_AXI_CPU_IN_awaddr A 18 FEXSALT KL X
S_AXI_CPU_IN_awprot AH 3 FEXIART N L A
S_AXI_CPU_IN_awvalid AN 1 BERART R L AD Valid 5%
S_AXI_CPU_IN_awready tH7) 1 EBXIALT R L AD Ready 155
S AXI CPU_IN wdata AD 32 HXGAT T — K
S _AXI CPU_IN_wstrb A 4 FHEXRABT =L DA 11—
S_AXI_CPU_IN_wvalid AT 1 EXALT — X O Valid 55
S_AXI_CPU_IN_wready HiA 1 FEXIAHRT —H D Ready 155
S AXI CPU_IN_bresp Hh 2 EXALLNE
S_AXI_CPU_IN_bvalid ) 1 FHEIARIEE D Valid 5
S AXI CPU_IN bready AN 1 E X IAAIGE D Ready 155
S _AXI_CPU_IN araddr A 18 AL T R LA
S_AXI_CPU_IN_arprot AN 3 FELHIL T R L A
S_AXI _CPU_IN_arvalid AN 1 FHRHLT R L 2D Valid 55
S_AXI_CPU_IN_aready Hi 7 1 FeAH L 7 R L A®D Ready 18 5
S AXI CPU_IN rdata HA 32 LT — &
S_AXI_CPU_IN_rresp i 2 FHAHL T — 2 DIEERER
S_AXI_CPU_IN_rvalid o 1 A LT — & O Valid [ 5
S _AXI_CPU_IN_rready A 1 e LT —Z D Ready 135

HDMI 1.4/2.0 TX Subsystem
PG2352017F 4 A5 H japan.xilinx.com
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& XILINX %28 Wi

ALL PROGRAMMABLE

ETHANAMN)—LAVE—T(4R

HDMI 1.4/2.0 Transmitter Subsystem [ZIRIC R T 2 O TAANA NV —A A X —T 2 f A% HAR—hLTNE
T3, TS IEHEAYIZ HDMI 1.4/2.0 Transmitter Subsystem VIDEO IN A > % —7 = f A~ v 7V S E T,

+  AXI4-Stream BT A A X —T = A R

© RATATETH A H =Tz AR

#2212, AXI4-Stream E T A ANA N =07 AU B =T 2 A ADEHFERLET, ZOA X —7 x4 A
AXI4-Stream AL —7 A X —7 x4 AT, s _axis video aclk 7Ry 7 L— b TEIEL £¥, 7 —XIEIL,
Vivado IDE @ [Max bits per component] (BPC) & [Number of pixels per clock on Video Interface] (PPC) CEXETX 77,

R22LETHAARMN) =LAV E—TTAR

B Al ] BZL
s_axis_video_aclk AA 1 AXI4-Stream 7 = 7
s_axis_video_aresetn AN 1 Uty N (727 47 Low)
VIDEO IN_tdata AN 3*BPC*PPC | 5+ —#

VIDEO_IN_tlast AT 1 FAUHKT
VIDEO_IN_tready 7 1 Ready 15 %
VIDEO IN_tuser AN 1 7 L — ABE%h
VIDEO_IN_tvalid A 1 Valid {5 5

FATATETHAANALA—T AR

K23, FAT AT ETHAANA L Z =T 2 A ADFEFERLET, TOA L F—7 = A RIFHEL T A A~
X —T7 2 A AT, video clk 7y 7 L—hTENEL £9, 7 —#IEIX, Vivado IDE ® [Max bits per component]
(BPC) & [Number of pixels per clock on Video Interface] (PPC) TR&E T £7°,

R2JIFRATATETHANAVE—T AR

£ FR paaL! & Bl
video_clk AS 1 |2 A =
VIDEO IN active_video AS 1 TITAT ETA
VIDEO_IN_data AH 3*BPC*PPC | 5+ — X
VIDEO_IN_hsync AT 1 p AR
VIDEO_IN_vsync A 1 T [F

R
. XAT AT ETA AV F—T A AERIRLT25E . s axis_video aclk & s axis video aresetn & HDMI 1.4/2.0 Transmitter
Subsystem DA > ¥ —T7 = f A R—F LA S NET,

2. video_clk I% Video PHY Controller (Z &> Tk & v E T, #FMliL, [Video PHY Controller LogiCORE IP #4477 1 R ] (PG230)
[ 2] L TS,

3. RAT AT ETH AV BT = A RERRLIGE, "—Fv =7 Uky MIbY FHA,

HDMI 1.4/2.0 TX Subsystem
PG2352017F 4 A5 H japan.xilinx.com
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& XILINX

ALL PROGRAMMABLE

=T AFTANAM)—L A2 E—T (X

#2-412, AXI4-Stream A —FT A A ANA NV =T AL X —T 2 A ADEFERLET, A—FT 44 A ¥ —
Tx2AAT24 Y N A—FT 44 YT NEIEC60958 7 +—~ v b THiEL £T, K8 TF ¥ BRI R—F Eh
FI, AT 4 A A H—T A A1L32 > b AXI4-Stream AL —T AL X —T = A AT,
s_axis audio aclk Z7my 7 L — b TEfEL £,

K2 F—FTAFAANR M) =LAV B —T AR

A FR paa & B
ray J (A= 4F ANV =07 ray 7L,
s_axis_audio_aclk AN 1 F—F 4 F VT IVEBE D 128 5Ll T B MEE
BdHDET)
s_axis_audio_aresetn AH 1 Uty b (7277 47 Low)
T—5
BIPCUSUT 1)
[30]C(F v R/ AT —H )
291U (=—HF—E v )
AUDIO_IN_tdata ATy 3 [28] V (Validity £ F)
R74) A —FT 4+ TN TU—FK
[3:0]PR(F VT TN a—F)
460001 7 7L — A 1/A—T 44 T a7 Ok
450010 97 7L — A4 1
460011 771 —12
AUDIO_IN _tid A 3 F ¥ /L 1D
AUDIO _IN_tready H A 1 Ready 1%
AUDIO_IN_tvalid AN 1 Valid 12 &

F—Ta4F VOV IBERAVEZ—T (X

=T 4+ sy JEERACR) A ¥ —T 2 A R A IV Z AL AZ LT (CTS) RT A—H— Ry H—L
=T a4 F 7ay JHERBEN) RTA—F— I Z—PRHVFET, PHL5H 208y METT, CTSBLUNNZ
A= —=NEET D &, Valid 557 High (BB S VET, FEMIL, HDMI 1.4 {14R [ 10] OF 7 ®EZSHL TL

7ZEN,

Valid (55 DONH £ Y = PV TTX L ACR AT A F =T 2 A A5 CTSBL N ANT A—=F =AML,
F=T 4 A& Iy VHERNST Y b EREELET

#2501 A—TFT 44 7y VEHERACR) AV F—T =24 ADEFERLET, ZOA L F—T =4 A%

s_axis audio aclk®Zmy 7 L — b TEIEL £,

R25:FA—T 44X VAV IBER (AR AV HF—T AR

& A L] A
acr_cts AN 20 CTS
acr n AN 20 N
acr_valid AN 1 Valid 1 5

HDMI 1.4/2.0 TX Subsystem
PG2352017 %4 A5 H
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& XILINX

ALL PROGRAMMABLE

HOMI YV OB AA 22— 24 R

#2612, HDMI YV > 7 A v 2 —T 2 A ADEBHRFLET, ZOA ¥ —7 = A AL link clk /Ry 7

L— R CEIEL £,
R26:HOMI YV OHBAAA—T (R

£ 7 1A L Bl
link_clk AN 1 Voo rsmay s
LINK_DATAO0 OUT tdata H A 40 Vo7 =450
LINK_DATAO0 OUT tvalid H A 1 Vo7 F—500 Valid 55
LINK _DATAl OUT_tdata Hh 40 Vo y F—x1
LINK_DATA1 OUT tvalid HiA 1 Uy 5—4 10 Valid %5
LINK_DATA2 OUT_tdata Hh 40 Vo F—x52
LINK_DATA2 OUT tvalid HiH 1 Vo r 5F—420 Valid g &

—

F—5

FTARATLA FYRILAEZ—T (R

K27, T—H TAAT LA F NV (DDC) A F—T7 = A ADEEEZRLET,

R21:T—B TAARATLA FrrI)LDDC) AV A —T AR

£ FR paaL! & iEA
ddc scl i AF 1 DDC ¥ UT NV Zuay 7 ANT)
ddc_scl o H A 1 DDC > U7V 7uy 77
ddc_scl t H 1 DDCY U7 ruay s NI A4 AT —h
ddc sda i AT 1 DDC v U TN T —% A7)
ddc sda o H 1 DDC ¥ U 7V 7 —% 7
ddc_sda t H 1 DDC ¥ U7 )NV F—% hTAAF—h

HDCP 1.4 ¥ —AHNA 23 —T = 4 X (AXI4-Stream AL—T 4 42—

e Q)

#2812, HDCP 14X — AL X —T =2 A ADEFEERLET, ZOA X —7 = A AL hdcpl4 key aclk D7

oy 7 L—hTEEL 9,
F2-8:HDCP1A4F—AANA VA —T AR

£ it 5] B
HDCP_KEY IN tdata AF 64 HDCP 1.4 ¥ — 7 —%
HDCP_KEY_IN_tlast AH 1 F— F—HKT
HDCP_KEY IN tready o 1 Ready 155
HDCP_KEY IN_tuser AH 8 ¥— 75—k
HDCP KEY IN_tvalid AH 1 Valid 15 %
hdcpl4_key aclk 7 1 AXI4-Stream 7 1 7
hdcpl4 key aresetn H 7 1 Uy (T 277 47 Low)

HDMI 1.4/2.0 TX Subsystem
PG2352017 %4 A5 H
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& XILINX %28 Wi

ALL PROGRAMMABLE

F2-8:HDCP1AF—ANAVE—T AR (i E)

£ FR palL L S EA
hdcpl4_start key transmit Hih 1 X — L {ERHMR
hdcpl4 reg key sel H 7 3 F—iEiR
hdcpl4 irq H 1 HDCP 1.4 &V A
hdcpl4 timer irq Hh 1 HDCP 1.4 % A ~—F| 0 iA

HDCP 14 D T2 A v ¥ —|ZiF, F—% AX4-Stream 1 > ¥ —7 = A AREATHDCP 1.4 =22 h v —F —{Z&(FT
572 ® HDCP ¥ —EFHE Y = — /LM EETT, [X] 2-15 (2, HDMI TX Subsystem % % —4& B/ 32 (AXI4-Stream) #2
CHDCP ¥ —BHEY o — VIR T 2 k% H & L-ORL £9°, HDCP % — & HE Y = — /L% HDMI TX Subsystem
IZITE ENERE A, HDCP 1.4 7Y A > DF#Mi%, THDCP v14 85 A R ] (PG224) [BHE 24] B ML T FE &V,

HDMI TX Subsystem

— HDCP 1.4 HDCP Key

|

l

HOMITX | | =" " | | Key Management B !
—» Controller <= ="axi4 Siream) ! Management

I

|

2-15: HDCP 1.4 ¥ — &8/ R (AXI4-Stream)

ZAUZH L, HDCP2.2 OF— DRV PN KT, Y7 o7 77V r—va v OHTHIFEIL £7,
HDCP22 K 7 AN—=Za—RFR T 5F —%2ZRIEMNBLORYHITZODA T TANTITF ¥, 22—V — T
Vor—a THETDOVERDY £, 22—V =T 7V r—rala2HLTe—RT20EDOH D5 X —DFEM
1%, THDCP v2.2 544 A R 1 (PG249) [BIR 23] MR L T2 & W,

HDCP 2.2 E| U 5AH&tH 7

# 2-912, HDCP 22 HIVIAHZH IR — s DIEHZRL £,
# 2-9:HDCP 22 B|YAAHAA L A—T (R

£ FR palL & B
hdcp22 irq H7 1 HDCP 2.2 &V iA -
hdcp22_timer _irq 7 1 HDCP 2.2 # A ~—%| 0 iAZ

HDMI 1.4/2.0 TX Subsystem
PG2352017F 4 A5 H japan.xilinx.com

- 25
41— RINYDIE(E



https://japan.xilinx.com
https://japan.xilinx.com/about/feedback.html?docType=Product_Guide&docId=PG235&Title=HDMI%201.4%2F2.0%20Transmitter%20Subsystem%20v2.0%20%26%2335069%3B%26%2321697%3B%26%2312460%3B%26%2312452%3B%26%2312489%3B&releaseVersion=2.0&docPage=25

& XILINX

ALL PROGRAMMABLE

AXl4-Stream ETA A 22— A ADFDHMDES

#2-1012, AXI4-Stream BT A A F—T = A ZHTBIR L ZHEDOFDMOEEERL £9°,

& 2-10: AXl4-Stream ETH 1 V3 —T 1 1 ADEDHDIES

AT

AE

B

hpd

AJ)

XGUI A7 3 T [Hot Plug Detect Active] 23 [High] (77 # /v 1)
DA
0-"y b 7T T7BHENRT 4 T —FENTND
1-FAy b 773 7R 7 —hEhTn5
XGUI # 73 2 o T [Hot Plug Detect Active] 7% [Low] D41
0-FKy N TIZT7HBRHENRTH—ShTnb
1-Fy N 77 7BRHBT 4 TH—F & Tn5b

locked

7

YTV AT ANRANET A ARV —AIZay 7L TNDENE D
MWERTT T,

0-2v 7 LTy

l-vvyZ7LTW5

irq

i

CPU (2 2 HIVIARFR, 7 77 47 High,

video_clk

ATJ

AT AT ETAOEMET Ty s

[Video Interface] C [AXI4-Stream] % 34R L 72354 . HDMI TX
Subsystem (21BN & 415 AXI4-Stream to Video Out Bridge €3 = —
T XK 5 T AXI4-Stream E 7 AR KA T 4 7 T A ITEHBEE L
9, HDMITX 22 73 Z D video clk ZfHEfL CEFA4 5 —%
IV IAZRET,

SB_STATUS IN_tdata

AT

PAR N AT —=F ZAANES
v k 0: link_rdy
£ > bk 1:video_rdy

SB_STATUS_IN_tvalid

AT)

P AR N R AT —%ZXANS Valid § 5

fid

AT

AXI4-Stream SAD T 4 —)L R ID, £ Z—L A ETFTDOH
A,

0-1B%~7 1 —/ R

1-#%7 4 — R
Z DO v bt AXI4-Stream 73 A D SOF & F:CY 7S E
T, ZOEEFEEHLRVGEAIEX. AJi%E Low IZHEL £7°,

1. hpd (K> b 77 7R (551X HDMI > > 7 TEEEh S 4v, HDMI 7 —7 A sh s & 7 —han k4, Zhick v,
HDMI Y — %X HDMI > > 7 OIFEFER )30 £, HDMI > 713 5V BIRE S ICEMICESRE SN BA L H 0 4, Lo
T. PCB CHERIE E/IEL ~V 7 X —%EHT 556, hpd (E50MMEET 77 47 High DEETY, ZhlcxtL, hpd
FHNCA R =% —% 3BT 5454 1% HDMI Transmitter Subsystem ¢> GUI “C [Hot Plug Detect Active] % [Low] (ZF%E T 2 # B M

HYET,

HDMI 1.4/2.0 TX Subsystem
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& XILINX %28 Wi

ALL PROGRAMMABLE

FATATETHAVE—T A ADZTDHDES

F21NIZ, XATATETEH A Z—T 2 A ZAERIRLTZHEDOFDOMDEZZRL £,

RLILRATATETH AV E—T A ADEDMDIES

2 ¥R A = BLL
XGUI A7 2 > C [Hot Plug Detect Active] 3 [High] (7 7 4 /L 1)
DY E
0-FKy b FITT7HBURT 47 —hINTND
hpd ASH 1 1-FRy M TIZ27BHEABT =R S Tnd

XGUI # 7' = > C [Hot Plug Detect Active] 7% [Low] D ¥4
0-Fy b 7Z77BHEBRTH—F S T3
1-Fmy N 777 BHENRT T —F S Tn5

irq i 1 CPU X HEIVARER, 777 47 High,
PAR NUR AT —2ZAANEE
SB_STATUS IN tdata AH 2 v b 0: link_rdy
B> b 1:video_rdy
SB_STATUS_IN_tvalid ATy I | HA R AU R ZF—% ZAT) Valid 155
video_rst H A7 1 video clk K A Ao T4 Uty MEH, 7277 17 High,

2. hpd (R y b 7 7 i) 1 513 HDMI o > 7 TEI@E S L, HDMI 7 — 7 AN g SN D L 73— SR ET, Zhickv,
HDMI Y — A X HDMI ¥ > 7 OFFERDLI Y £7, (&AL DEA, HDMI > > 713 5V EFRE FICHEMIc#ER SN ET, L
7o T, PCB THERIFE EIIIL NV v 7 X —%ERT 554, hpd 55 OMEILT 77 47 High DEETT, ZhIIKIL,
hpd 2 512 A o /N— & — % IBINT % 35413 HDMI Transmitter Subsystem ¢ GUI C [Hot Plug Detect Active] % [Low] (ZiXET % M2
N0 ET,

HDMI 1.4/2.0 TX Subsystem
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& XILINX

ALL PROGRAMMABLE

oOvw &)ty R

4|

#2121, 7av 7 VY FOBEARLET, GBI, (Z7aevxr 7)) BIOE3IED (Vv b 258K

LTLEEEN,

£212:90v9E) Y H

&% AE & 5 EA
s_axi_cpu_aclk AJ AXI4-Lite CPU i A > X —T7 = A R Zmw 7,
s axi_cpu aclk (ZBdE#ET BV Y N (T /T 47
. Low), s_axi_cpu_aresetn [§512L Y, 7 —& 2%
1 — = N . .
-axl_cpu_aresen A LV AXI4-Lite b P A Z &GtV 7 3 AT LARN
Vv h&anEd,
s_axis_video_aclk AT 1 AXI4-Stream T A A7 a7,
s_axis_video aclk ICB#ET 2Vt b (T 7T 47
s_axis_video_aresetn AF 1 Low). EF 4 AJD AXI4-Stream 7 — % /< 2 % U
Ty PLET,
AXI4-Stream A —F 4 A AN oy 7, A—F 44
s_axis_audio_aclk AH 1 ANV =T ray2iE, A—T 44 L TNE
WD 128 (5L LT DMENRH D £,
s_axis_audio aclk I[CB#ET 2V €y b (T T 47
s_axis_audio_aresetn AJ 1 Low), A —7 44 AJ)®D AXI4-Stream T — ¥ /R A %
Uty hLET,
: HDMI V> 7 F—% )7 v 7, Video PHY
1 "
link_clk A Controller ® U > 7 7 wa vy 7 HINZ#ERHIL 7
video_clk AH 1 FAT AT ETFE AL F—T 2 A AH Ty 7,
b

I BEST 270y INEETLHET, Uy F&7 Y — T 20ERH D 7,

HDMI 1.4/2.0 TX Subsystem
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& XILINX

ALL PROGRAMMABLE.

YISV RTLZERTATHAY

ZOETE, VT VATLEERAL TCTF AV ERRIELIDDTAR T A BLOEOMOEREBNL E7

— G T A HAESM4Y

OV T VAT AL, EDDON—R T =T 2R —F 2 MMZEEHGE L C247 HDMITX & A7 A&k L £3, @
W.OBHETAN—R Y =T A R— Ry METF AL AT LR D E9, 728 203, Kintex®7 F3A 2 &
UltraScale™ 7 /S A A TIXPLL 7 —F 7 7 F v BNEQR 0 9, LR -> T, VAT AZEMBEL, TS THT v
AFLEDNRG A— R —5T/WEETAVNERHVET, VYTV ATFTAAPIEZY 7 N Y27 7Y r— g AT
FEZ, 8 C (77— gy Y7 o =7 THBLET,

F—F 4% F—8 XY=L

3-11Z, AXI4-Stream DA —F 44 A 7 V&RLET, 7 —FIL, Valid (5% (TVLD) & Ready {5+ (TRDY) O]
FMTH—hENTND L ZIZX X7 F v IET, HDMI 1.4/2.0 Transmitter Subsystem X, T+ R/ MIEF A

TNDZ EERHRICEMEL £9, F v 2 T—ZPIEF LA THRVEE, F v 3V T —ZBIENOTF ¥ FLD

Yo 7N Ay M=y TENDEZER’HVET, LEN-T, =T 4F AL V=LA V—=ADLIIMETLF ¥
FNENAFIZ (CHO, CHI, 7Z2&E)EETHALERSH Y £7,

w [\ [ [
/[ i
w 70000 YO Y77 A A A / 7222 < Y7220 X272 X722 YO,
o 70 o0 O s YO <0 Y772 <o YO o0 YO oo X077 <5 Y77 o YO0 o0 YL oo YOO

s Block o  — w X 1 )
S SR SR A BRI A SRR S SR S ) SR SER SEB

Channel Status O[190] X J cuien X J|_cio1 X Cil)
UserData. U190 ) /e X J ua X urn

LA —TaF LI

HDMI 1.4/2.0 Transmitter Subsystem TiX, A —7 44 F¥ XNV 7 T =7 RIAN—THREL £, EED
= A=A LIZEOA =T 44 Fr 3V EENL, =T 44 FTx 3V T—XEXMIET DT ¥ %L ID
(TID) IZ~vy 7 LET, L xIE 8 F ¥ RV A —T 4 A %EFT 2% A . HDMI 1.4/2.0 Transmitter Subsystem K 7 A
N=TH =T 4 F FrXNEERITREL ET, RIZ, FrRVBIR U IeA—T 44 T2 EHHL, K3-112
R & DI N—K 7 = 7 T HDMI 1.4/2.0 Transmitter Subsystem (Z5{5 3 2 LEMRH V £,

HDMI 1.4/2.0 TX Subsystem 29
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HDMI 1.4/2.0 TX Subsystem
PG2352017 4 A5 H

& XILINX

ALL PROGRAMMABLE.

FE3BHYIVRTLEFERAT ST

ETHANAMN)—LAVE—T(4R

AXI4-Stream T4 A ¥ —7 = A A1X RGB 35 1 () YUV444 (4228 T 2, 4PPC (Pixels Per Clock) 3L T8, 10, 12,
16BPC (Bits Per Component) Z )78 — h L CWEd, YUV422 AZERTIE, GIEEIXFIC 128 v ME 7 BLTT,

[Max bits per component] % 16 |38 E L 72356, 4PPC Z B3R L 72356 0 AXI4-Stream 74 7' b 2)/LICFERHEILL
T24PPC DT —4 74—y MIK 32D X 512720 £9, 2PPC DHRIF 3-3 DL 51T 0 £,

RGB / G3/ G1/
G2/ GO/
YUVA444 o v2 4 W
8-bits bits 8-bits o 8-bits
RGB / GY-“;/ G2/ G1/ GO/
Y2 Y1 )
YUV4_44 10- 10- 10- 10-
10-bits bits bits bits bits
RGB/ G3/Y3
G2/Y2 G1/Y1 GO0 /Y0
YUV4.44 12-bits 12-bits 12-bits 12-bits
12-bits
RGB/ G3/Y3
G2/Y2 G1/Y1 GO0 /Y0
YUV4.44 16-bits 16-bits 16-bits 16-bits
16-bits
YUuv422 % Y2 Y1 Yo
12-bits 12-bits 12-bits 12-bits 12-bits
192 176 160 144 128 112 96 80 64 48 32 16 0

K32: 979K EYEILDT—4 7 +—< v b ([Maxbits per component] = 16)

RGB / YUV444

G1/Y1 GO0 /YO0
8-bits 8-bits 8-bits
RGB / YUV444 G1/Y1 GO0 /YO0
10-bits 10-bits 10-bits
RGB / YUV444 G1/Y1 GO0 /YO0
12-bits 12-bits 12-bits
RGB / YUV444 G1/Y1
16-bits 16-bits
YUV422 Y1 YO0
12-bits 12-bits 12-bits
96 80 64 48 32 16 0

X15245-111615

33: TaAFILEDEILDOT—4 T +—< v b ([Max bits per component] = 16)

/X A — 4 —@ [Max bits per component] & 12 I[ZFRE L 7o 86, EEED BPC A3 12 LY REWETA 74—~ v M,
12 FETTUVHETOENET (FAE v P BWIEILD), F2FED BPC 23 Vivado IDE D [Max bits per component] Tix &
LIEL VNS WEE, TXTOE v P23 MSB #ih TIRES L, e Yy MZ 0BT 17 ShEd, ZoOH
AIli [Max bits per component] D3 X COREICEHA I NET,
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& XILINX BIEHTURTLEERT BT

ALL PROGRAMMABLE.

£ 3-1: [Max bits per component] DHHR— +

[Max bits per component] R BPC N—FDTF7IC&k>TEEINDIE Y +
8 [7:0]
10 [9:0]
16
12 [11:0]
16 [15:0]
8 [7:0]
10 [9:0]
12
12 [11:0]
16 [15:4]
8 [7:0]
10 [9:0]
10
12 [11:2]
16 [15:6]
8 [7:0]
10 [9:2]
8
12 [11:4]
16 [15:8]

7= & Z1X. [Max bits per component] % 12 |Z5%E L 72354, AXI4-Stream © 74 7' 1 b 2 /L|Z52 2 UEHLL 7= 4PPC D
T—4 T4 —~y MIK3-4D X520 F9, 2PPC DHEITH 35 DX H 1T/ £7,

G3/ G2/ 1/ co/
RGB | Yovass Y3 Y2 Y1 Yo
8-bits 8-bits 8-bits 8-bits
RGB / YUV444 G3/Y3 G2/v2 G0/Y0
10-bits 10-bits 10-bits 10-bits
RGB / YUV444 G3/Y3 G2/v2 G1/Y1 G0/ Y0
12-bits 12-bits 12-bits 12-bits 12-bits
YUV422 v3 v2 Y1 Y0
12-bits 12-bits 12-bits 12-its 12-its
144 132 120 108 9 84 72 60 a8 36 24 12 0

X15247-111015

3-4: 97w K EYRILDT—4 T +—< v b ([Max bits per component] = 12)

HDMI 1.4/2.0 TX Subsystem
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8 XILINX E3RHIVRTLEFERT ST 1>

ALL PROGRAMMABLE.

RGB / YUV444 G0/ Y0
8-bits 8-bits
RGB / YUV444 GO /Y0
10-bits 10-bits
RGB / YUV444 SN S
12-bits 12-bits 12-bits
I D
Y1 YO
YUV422 . .
12-bits 12-bits 12-bits
72 60 48 36 24 12 0

X15248-03101€

K35 T7TaFILEYEILDT—4S T +—< v b ([Maxbits per component] = 12)

IOEFF A H—T 2 A4 AL YUVA20 AZEf T L U o RBLEOF a7 4 B2 vAbERTEET, H720, BE
DT =% 74—~ v M AXI4-Stream £ 74 71 b 2VIZHERL TOEA, K36 LK 3712, ZUy R ESE
NEFaT LI EADTF—% 7 4—<v hERLET,

YUV420
8-bits Y07 Y06 Y05 Y04 Y03 Y02 Y01 Y00
Line 0
YUV420
S-bits Y17 Y16 Y15 Y14 Y13 Y12 Y11 Y10
Line 1
144 132 120 108 96 84 72 60 48 36 24 12 0
X15250-111015
X 3-6: YUV4A20 BZEfE], VT YK EVRILDT—2 74— v b
YUV420
8-bits
Line 0 Y03 Y02 Y01 Y00
YUV420
8-bits Y13 Y12 |yn Y10
Line 1
144 132 120 108 96 84 72 60 48 36 24 12 0
X15251-111015

3-7:YUVA20 BZER, TaF7ILESIEILDT—R TJ+—< vk

YUV 42:0 7 4 —7 77— (10, 12, FZT 16y M) DHFEOT —HFKEAH K 3-6 BLOK 3-7 LFEEETT, 1 2D
AR —FR N TBEEINDE Y MERZW (10, 12, BXO16) DAY 9, [AXI4-Stream Video IP 35 L O
VAT AT AL T AR (UGY34) (2P 12] ITHERL S+ 5 121%, HDMI Transmitter Subsystem ¢ GUI T YUV 4:2:0 %
AL £7,

HDMI 1.4/2.0 TX Subsystem
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& XILINX 3% BT AT AEMAT BT

ALL PROGRAMMABLE

3-8 1%, TAXI4-Stream Video IP 8L NV AT A TH A 2 T A R ] [ZH 12] IZFd# &7z YUV 4:2:0 AXI4-Stream &
THT ARG E Y N ETEHOEA) T,

vaid [ \ /[ / |
tdata[47:40] %
tdata[39:32] U
watal31:241 /)X croo X cro2 X croa X aros Xcros X 707774 X X X X X7
watal23:161 774 yo1 X o3 X vos X vor X yos X700 v11 X v13 X _v15 X v17 X v1s X/
wata[15:8] 7/////\ cooo X cooz2 X cooa X cros Xcoos kM 2 X X X X ¥
wata7:01 7 voo X voz X voa X vos X o8 ¥77177777X v1o X vi2 X v1a X v1e X v18 X
—_J L

3-8: YUV 4:2:0 AXI4-Stream E T4 T—%4 (2PPC)

272U, FAT A7 HDMIETH A X —T =2 A4 ATlE, K 39IRTEIRE T T—FEHEPLIETT,

pipipSpinininlyipipipEninininS

active_video _,"' \ )?f / \_
data[23:16] 77722 yu \yoaXvoa Xyor Xyvoa X 4 772X v {13 vis Xy X y1a b
data[15:8] 77 fChOO\ChOZChO4\ChOBNChOBY ~ /) \croofCr02)Cri4) Crog)f Crig) -
data[7:0] 77X YOO X Y02 X Y04 XYOR X Y08 N7 7K v10k¥12 { Y14 kY16 { ¥18 }

hilank / J/ \

B39 RA4AT4THDMETH A B—T AR

L 72735 T, HDMI 1.4/2.0 Transmitter Subsystem (23R 7 4 7 HDMI &' 7 74 % AXI4-Stream &7 A AT 5~ >~
TEERRENBIMINTWET,

OV T AT A, /XT A— & —@ [Maximum bits per component] & [Nmber of pixels per clock on Video Interface] %
AL TV AT AEFRIHRLCTCEET, ©5F vav sV y say I2nd—4y b T L A0V R — h#ilA
ERDEDICING DRI A= —mFEL £, 2L 2L, 2PPC Z 3R L 72558 AXI4-Stream & 7 741 4PPC O
THEA IV EWW ry 7 L— N TEET2HLERDH Y T, ZOHAE. VAT LARY A IV T EGEERT-TZ
LITXVEEL <R F9, LR o T, BERIEY T4 (4kp60 72 &) #E[FT DT A L IZIZ4PPC T — X v v B
7L 7,

720p60 72 £ —EROE T A FRBE TIIKEH A I 27 /RT A—5— (1650) ¥ 4 DfEHTHRNWZ EBX3H Y £, 2D
BE. 2PPCT— 4 <~ v B 7 BBIRT 20BN Y £,

AXI4-Stream BT A4 A L X —T 2 A ABLOETH T—F 73—~ v F OFEIL. [AXI4-Stream Video IP 3 L WV
AT 5TV A L HARNUG34) [BIR 12] BB TLEEW,

HDMI 1.4/2.0 TX Subsystem
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& XILINX

ALL PROGRAMMABLE

EIEHYITVRTLEERTETH A

A3 —L—RETH

HDMI 1.4/2.0 Transmitter Subsystem /X, AXI4-Stream BT 4 AL X —T 2 A AL R AT 4T ETH AL F—T xR

DOWSGaHR—F L ET,

+  AXI4-Stream %R L 72354 . AXI4-Stream to Video Out = 7 % ] L "C HDMI 1.4/2.0 TX Subsystem % 7 — b

L9, AXI4-Stream |L7 7T 4 7 © T4 T =X ORI ZABHkT 578, AXI4-Stream to Video Out = 7 (&,

AXI4-Stream AL —7 AU X —T =2 A AMLDANINERXAT 47 T4 AU —AZEHL, HDMITX 27

AL 9,

o FAT AT AVE—T = A ZAEBERL G,

Subsystem PG HDMI TX = 7 (C B SV ET,

FAT 47 ETA AR Y —AEU(FL, HDMI 1.4/2.0
Transmitter Subsystem @ Video In AR— MIHFET2MENRH Y £9, Z DA — b iX HDMI 1.4/2.0 Transmitter

HDMI 1.4/2.0 Transmitter Subsystem £, 7B/ L v v 7 T4 A X —L—A T AOM T EYR—bT5 L1
REFESNTOET, A X —L—AETAOERT R Ly 7 ETA LD BHROT, ZO®7 v a L TidA
A== A ETAORBIECERE DY ET,

1920x1080@50Hz (I) %45 & LT, FEMI7R % A I v /A # 32 IR L £7,

R32B4I0T T4

B BAZIT T4—LEDYTEY b &
HActive 1920
HBlank 720
HFrontPorch 528
HSyncWidth 44
HBackPorch 148
HTotal 2640
VActive 540
FOVBlank 22
FOPVFrontPorch 2
FOPVSyncWidth 5
FOPVBackPorch 15
FOPVTotal 562
F1VBlank 23
F1VFrontPorch 3
F1VSyncWidth 5
F1VBackPorch 15
F1VTotal 563

HDMI 1.4/2.0 TX Subsystem
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& XILINX 3% BT AT AEMAT BT

ALL PROGRAMMABLE

AVHE—L—AETATE, 7L —20822007 4— /LR THRENET, 1207 4 — LV RIIHFKT A 215
WL, LI 1207 4 — I RIIEET AL ZEHMLET, WMFOT7 4 — VR EZHAEDE T, B2 7 L — A0
bET, LEEBN->T, ROL I £,

o 1ODT AN RBEVOERET VT 47 FAVE=ET 7T 47 T4

e« JL—Al—h=T74—)LK L—}I/2

ZOFTIE, RO L HITHRY FT,
VActive = 1080/2 = 540
7 4—J)VK L — |k =50Hz
7L —Ah L—} =50/2=25Hz

AXI4-Stream A & ¥ —7 = A ZAEFEAT L7 A L Tld, 32 WERTHEHEAFEALZXAILV I TETAD 220

T 4=V R EBAERL F9, XA 7 O, CEA-861-F [ 26] &1L CT< 72 &V, AXI4-Stream 7' & |k =2 /L
WL 727 7T 4 7 €T 4 T — X ORPHLETT, HDMI 1.4/2.0 Transmitter Subsystem PN AXI4-Stream to Video
Out 2 71X, AXI4-Stream BT 4% X AT 47 BT HICEBHLET, idB7 4 — VK T4 T—% LHiz b TER
gansd X oicL £9, #BME, [AXI4-Stream to Video Out LogiCORE IP #5477 1 K [ (PG044) [B1E 25] &R L C<
k=3AN

AT AT A E—T 2 A AEHRAT LT AL TiE, RI2IORTEEFEALIAAIL T THRAT 47 BT
D2ODT 4 —)L K &ARKL F9, HSYNC B LN VSYNC 233 32 DfEEFEAL CEHE#HENs LIl ET, 1 5D
TV —ANEGEARDT A THEREND ZERH D720 (72 L 21F 1080150 TIX 1125 K), 2507 4 —)LRTT A
DB —BLRNBEELH Y T (T 4=V F 01T 524K, 7 4—/LF 113523 K &),

EVtEILREBIZCEKDZAVE—L—RETH

TMDS L — k 73 25MHz A5 (72 & 2.1E 480i/NTSC TiX 13.5MHz) O —#OE T4 74—~ v M, ¥ 7 BV EHH
THEETEET,

HDMI 1.4/2.0 Transmitter Subsystem PN Ti&, IRD X 212720 £7,

o NTSC/480i60 F7=1% PAL/576i50 T2 DY 7 A RKENYR—F En b
o IP I T DOEMRFIZ GUI T A—F —THMIR D
o B U EBAKRIEIT AXI4-Stream A > Z— T = A A TO LRI AIHE

HDMI 1.4/2.0 Transmitter Subsystem PN T 7 B /VKENREINC S Nizth, @F ERCFETA UV —L—A T H %
#efii 32 &, HDMI 1.4/2.0 Transmitter Subsystem |£7 —# ZEF T HANIA LY 7 /L% 2 [BIERL £7°,

v 7 &V 1E NTSC/480i60 & PAL/576i50 TO AR —F 572, Video Common 7 A7 7 U /B RO GG 72
XVDIC 2SBIRENTWNWA Z L AfERL £,

«  XVIDC_VM._1440x576 50 I =>NTSC/480i60
«  XVIDC_ VM 1440x480 60 I=>PAL/576i50

Wil Z R L £,

480160 £ 5 A1 720x480 @ 30Hz T, Z AL 720x240 @ 30Hz EF A D 2 5D 7 4 —/L K BIERRE N ET,

Y7 FU =7 T XVIDC_VM_1440x480_60_1 # NI 2 LHRH Y £F, WIN—FT =T ¥ A7 LNT,
720x240 @ 30Hz &7 A (AXI4-Stream 7 4) O 2 2D 7 4 —/L N % #fi L . HDMI 1.4/2.0 Transmitter Subsystem (Z 3%
5L %7, 95 & HDMI 1.4/2.0 Transmitter Subsystem [T & 7 &/ % 2 Bl#VIEL £9, &7 4 HDMI 1.4/2.0
Transmitter Subsystem (2 J2 > TRHE SN ABRITIT, 1440x240 @ 30Hz BT A D2 5D 7 4 —/)L R L L THEENE T,
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& XILINX 3% BT AT AEMAT BT

ALL PROGRAMMABLE

AR )

S_AXI_CPU_IN, VIDEO_OUT, B XU AUDIO OUTIZZNENRRL /vy 7 L— | TEHERIGETY, HDMI J »
I AT =T 2 A ALRAT 4T ETA A I =T 2 A 2AbTNENRRD 70y 7 L= TEBEL £9, L7t
BoT, ZhbIZHL TS 2Dr/ry 7 A Z—7 A A (HIZs axi cpu aclk, s_axis video_ aclk,
s_axis _audio_aclk, link clk, BXWvideo clk) BHEINTWVET,

F=FTAF ANV =7 ruy 2iE, A=T 44 o TNVEEEO 128U LETOMERDHY £T, A—T «
+ 7 v v 7 OFAMIT HDMI TX Subsystem O—# Tl W oD, 2—P—RT7 7V r—va it —T 44 Z7ay
I EMETOLERD Y ET, ZOsuy ik, WEPLL £7213M 87 vy 7 V=22 EHL THBTE £,

ﬁ FE: AXI4-Lite CPU 7 2 v 713 10MHz TEMES B A MLE R H Y £,

3-10 L& 33 ICHDMI D 7 1y 7#ER2 R L £97,

8 bpc
/1

Dual
/2

Data rate
< 3.4 Gbps
*1
TMDS Data Pixel Video

clock clock clock clock

Data rate

>3.4 Gbps
*4

10 bpc
/1.25

12 bpc
/1.5

Quad
/4

16 bpc
/2

Link
clock

/4

3-10: HDMI ¥ By YV #Ei&
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8 XILINX E3RHIVRTLEFERT ST 1>

ALL PROGRAMMABLE

£33 AvF0Y

HOMI Y By ¥4
yavy He BRE/L— b i)
=T =4 L—FrD /10 .
(F—% L — |} 3.4Gb/s T —# L —k =2.97Gb/s DHE

HDMI o &% — 7 = A 2K s iy TMDS 7 2 v 7 =2.97/10 = 297MH
TMDS | 4% Y — [/ 0 v 7 RIDHE T ’

sy s | (HDMI 7 —7 L CIERE NS

EBED s wy ) =7 —% L—hD 1/40 T —4 L — b =594Gb/s D E
(7 =2 L= 5334Gbls | TMDS ~ 1 v 7 = 5.94/40 = 148.5MHz
BOEE)
R T =4 L — | =297Gb/s DE
=TMDS 7 & » —
) e . T—& Jray7=TMDS /7 rnv 7 *1
FEREOF—% L—h say | (T —F L — 03 3.4Gb/s Z 297MHz

<. cosay sy ay | RilEOER)

F—u | 2
sy ATHEHEAL A, SN F—% L — |k =594Gb/s DHH
713/70)%'5%%/7—\‘#72_&)7’1 =TMDS 7 &2 7 *4 .
FICEEH L TWET, (F—# L — |} 78 3.4Gb/s 75 7uy7=TMDS 7a>y 7 *4
: = 594MHz
HBOEE)
TMDS 7 & v 7 =148.5MHz
TMDS 7 &1 v 7 = 297MHz
HDMI B8 £ = — L b 7=/ 7Hv7=29TMHz
Voo | BT VRT LROT =4 = . U7 7wvy 7 =29TMHz/4 = 74.25MHz
say s | Ao T g 2 |2 Ry 7D 1A
VA= ¥4 T —X 7 a7 =594MHz
Uy s Z a7 =594MHz/4 = 148.5MHz
8bpc DHH:
Yok ray =5 —H
JayJ
e e
NEE 7L 7oy 7 TF, g?¥1@197=$_5
. TOruy ZEY AT AT 7
| % T 7wa 7/1.25
Va4 y 12bpc DA

7 vy 7 DR ERT IO

FlcEikL T T GOt Ry =T

7vay7/1.5

16bpc DA
vk ray s=5—#
vy 7/2
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i: XILINX E3RHIVRTLEFERT ST 1>

ALL PROGRAMMABLE

£33:/09F2Y (IiE)

HDMI 7B v %24
savy Hehe g/ —b 511

QT RIMIEA B —T = A ADFE
297MHz/2 = 148.5MHz

FaT IV BT ILDEE:

CTA TNy T SETEN e iAo 8= = 4 ADE

= N el S S N VA=D4)) i
297MHz/4 = 74.25MH
sayy Rt ay s IO YR E RO z ?
ErA say ="/ ) )
A= =iy b TR AIZBT B PLL DI

LWEHRUTIEOFEANZ, [Video PHY
Controller LogiCORE IP #5477 A 1 ]
(PG230) [Z1 22] BB L T &,

S

L Ml BT ES, TRTORRRMBEZTLIHL TWDEDbIT TEH Y FHA, & GT IIEEFDO =R 7 = 7 8 LR
BHOET, LB>T, GT DR/ SHT /N A AT HDMI 1.4/2.0 Transmitter Subsystem Z 3 25A41X, 7 v > 7 BEEE
HLTHE—F v b TAAATEDORWEEEY R — N TEHXIICTHH4ENH Y £7, HDMI 1.4/2.0 Transmitter Subsystem &
F A Y2 2 A Video PHY Controller IP = 7 & 4175 o CTHEM 5 HiLOFMIL, [Video PHY Controller LogiCORE IP 5 4
K J(PG230) [BIH 22] BB L TLZ &0,

i & L T 1080p60, 12BPC, BLW2PPC ML, T XChH vy 7 ORMFEEZRL £7,

EFARGE | KF@H | KE(ToT<T) | BEEH BR(TFI7<F) 07T RTH

1080p60 2200 1920 1125 1080 60

L Iay 7%, BHOEETAVLERLAE 7 LOMBERLET, LN T . ROLHIZH20 £7,
RN ray 7 =K (EE) < BE (FF)x 7L —5 L—]
=2200 x 1125 % 60
= 148,500,000
= 148.5MHz
Vor snay g =(F—4% 70y 7)/4=22275/4=755.6875MHz
vt suy s =k 7 ay 7)PPC=148.52=7425MHz
F—X suy =¥ r%) Zay s xBPC/8=148.5 x 12/8 =222.75MHz
OB TREAEEERT S &
F—4& vy 7 =22275MHz < 340MHz
L7=2oT

TMDS 7 a v 7 =5 —X4 /1wy =22275MHz
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i: XILINX E3RHIVRTLEFERT ST 1>

ALL PROGRAMMABLE

Y AVE

FAXI A Z =T =2 A AZBFENENEMDY £y MEZ03H Y £9, S_AXI_CPU_IN, VIDEO_OUT (AXI4-Stream
VT4 A ¥ —7 = A RX), AUDIO_OUT |ZXIL TEIZ s_axi cpu aresetn, s_axis video aresetn,
s_axis audio aresetn @V By MEERHV ET, ZhbH 320V By MEFHIEWTIL LT 27 47 Low T
To Vby MEZIEY TV AT ANOEROY T 7 oy J THMSNDIZH, T R_RTO7ay VPR EETHETY
AT L&) 2y MREBICRFFTOMLERH Y £, 7ry 7ERT By 750 lockedEHEY By MEFLL
THEMTE X7,

AR AAT AT ETA A Z =T = A ZEFBRL25E . VIDEOIN A ¥ —7 = A 2T 2 HHDON—F T =
7 VY MIHY EHA, 72721 . HDMI TX Subsystem 725 H /) S 415 video rstGHEMHFHL TXAT 47 &
FH = AEREY 2=V E )y FTEET,
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& XILINX

ALL PROGRAMMABLE.

FHALY J0—0OF|E

COETIE, VIV ARTLADAARAF A XEARK, #F, BERVIab—ral a4V A T—2ard
FIEIZOWTHAL 3. —0972 Vivado® THF A 7 —BLOIP A v F 7L — X —OFEMIL. KD Vivado
Design Suite = —H#— H A REZZBMRL T 7ZI 0,

+  [Vivado Design Suite =—H%'— H A R IP A>T/ L —F—% AL IP V7 v A7 A0 FH ] (UG994) [S] 13]
+  ['Vivado Design Suite =—%— #' 1 K: 1P 2 H L 723%#] (UG896) [ 1] 14]

+  [Vivado Design Suite == —"— # 1 K: Afq] (UG910) [Z I 15]

«  [Vivado Design Suite =—%— T A K: v v 7 I 21— 3 ] (UGY00) [ 16]

B ITVRTLDAREZIARE LUVER

ZIZTE, AV R Y — &ML, Vivado Design Suite THT7 T AT L& N AX < A X5 L OAERKT D FHIEIC
DOWTERAL £,

Vivado IP f > 7 7' L — % —"C HDMI 1.4/2.0 Transmitter Subsystem % 7 2 v 7 % A ZBIL, TP B ¥ 1 J &l
LTCHAFARTEET, VivadoIP A > T/ L —F —TCH T VAT LE D AF <A RXBLOERT D FiEZ

['Vivado Design Suite =—%— H A R:IP A>T 7L —X —5ERA LI IP V7 v A7 A0 E 1 (UG94) (SR 13] 2%
FRLCTLEZE&E W, IP AT 7L —F—|T, f%%/@@mitii%ﬁmé%@:y74¥;u—yay@&§@
FINCEHE T 25808V 3, HEREDLLINE I D EMERT HI2IE. ZOEDONT A—F—DHHEBRL T2
IV, T RA—H —HEHEERT AT, Tclﬂ//“*/l/ﬁ\fovalldate _bd design AU REFETL TLILEE,

YTV AT AEI 22— — THFA N EDETHRAZ AR TEET, THUTE, IP T AT AMIBE# T 5 )
T A= —DEEROFNRIHES THREL £7°,

1. Flow Navigator T [Create Block Diagram] %z 7 U ~ 79 2% 7>, [IP Integrator] ® FIZ& % [Open Block Design] % 7
Uy 7 LET,

2. WEAEZUy 7L, [AddIP1 %227V v 7 LET,
MBWRER IP A Z OV BHEET . IP AT L —F—DT 0y 7 THAL X RZADEMIZH % [Add IP]
KL%V 7L THIPZBINTEET,

3. IPA%27Y > 27 L TEnter ¥—%#9, IPAELT LI Y v 7 LET,

4. BRLEZIP 7y 25X TN7 ) v 7350, /527 Y27 LT [Customize Block]| 2~v> %27 U v 7L %7,

FEfMIL, ['Vivado Design Suite —— 77 N: 1P 2 L 725% 5] (UG896) [Z: | 14] 35 X UY ['Vivado Design Suite =-—
P— T A K: A (UG910) [BIR 15] 2R L TLIZ& W,

SERE: ZOEDOMICIT Vivado SEARRATEREL IDE) DA 7 U—>2 3 a3y FAMEAINCOETR, BEOR—Y gk
XL AT NDBERRDGENRH Y £,
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& XILINX B4 FHA I0-0OFI

ALL PROGRAMMABLE

[Toplevel] 27

[X| 4-1 |Z [Toplevel] # 7 &R L £,

1F Re-customize IP =]
HDMI 1.4/ 2.0 Transmitter Subsystem (2.0) §

ﬁ‘ﬂ Documentation | IP Location

[ Show disabled ports _ Toplevel Video Bridge |
Component Name exdes_v_hdmi_tx_ss_0
Video Interface Axi4-Stream hd

[} Include HDEP 1.4 encryption

["] Indude HDCF 2.2 encryption

& AT CPULTH
AUDII_TH
NIDED_TH
SB_STATUS W [ video over AXIS compliant YUV420 Suppart

=_an:_cpa ol

[ 7] videa over AXIS compliant NTSC/PAL Suppart

s _asi_cpa aemetn

LIMG_DATAD OUT: &
Fnt_clt

LIME_DaTAl OUT

Maix bits per component 12 -

s_awns_arfo acl

Mumber of pixels per dock on Video Interface 2 b4

5 _ans_axin_amsetn
ezl g Hot Plug Detect Active High hd
s | 19:0]

= _n| 19:0]

a1 vabd

hmd

Fid
5_ans_viden aclt

. S T T T I S T Y

s _ans_widen am=etn

Bought IP license available CK I I Cancel

4-1: [Toplevel] 27
[Toplevel] % 7IZIFRD /8T A—X =0 ) £9,
[Component Name]: = > R —F > FZIXIP A>T/ L —F—Zk > CTHEMICREINET,

[Video Interface]: HDMI TX Subsystem O E T4 A > X —7 = A A% %R L £, [AXIS-Stream] F 7= 1% [Native Video]
BB CTEET,

[Include HDCP 1.4 encryption]: 4 >/ 1Z23 % & HDCP 1.4 B BAL AN/ 0 £77,
[Include HDCP 2.2 encryption]: "> 1Z9 % & HDCP 2.2 s 5L 3BT/ D £,

[Max bits per component]: 1 2DaryR—>r bHih) ORRKE v ML (BPC) #&IRL £9, 8. 12, 721316
By NERIRTEET, Z0O/T7 2A—F—% [FFEMEER] WKBPCERETIHHLDOTH I, 9%5’%@ BPC 3V 7 |k
7 =7 APl THIDEIZRRETE T, 72720, FFED BPC & L“C % E A BE 72 fEIX [Max bits per component] O fill#) %
ZUFET, 7= & Z1E. [Max bits per component] % 16 ([ZF%E L 728HE1E. V7 b U =7 API CHEFEO BPC 1X 8, 10,
12, 16 DWTHOEICEH R ETE £9, —7F [Max bits per component] ZRITRELEGE, Y7 MU =7 APl TRE
T& 5 EBED BPC X8 DA T,

HDMI 1.4/2.0 TX Subsystem
PG2352017F 4 A5 H japan.xilinx.com

= 41
41— RINYDIE(E


https://japan.xilinx.com
https://japan.xilinx.com/about/feedback.html?docType=Product_Guide&docId=PG235&Title=HDMI%201.4%2F2.0%20Transmitter%20Subsystem%20v2.0%20%26%2335069%3B%26%2321697%3B%26%2312460%3B%26%2312452%3B%26%2312489%3B&releaseVersion=2.0&docPage=41

& XILINX B4 FHA I0-0OFI

ALL PROGRAMMABLE

[Number of pixels per clock on Video Interface]: 1 >0 27 17> 7570 O 7 &/ (PPC) Zi&IN L £§, 2 £/
47BN EBRIRTE 7,

f BER 170y rHiehor 7 v (PPC) I, IP AERRFICOZEERT 2 2 LN TE, THA L TERET HZ L7221

RS2 HER DD £F, KFERAHEED 4 TR UNZ2W—HOETA 7 —< v b (7oL Z1E 720p60 DK

ME 7131650 TH Y, 4 TEIDGINRWV) TV R - SnFEEA, THATIOIATOETH Tr—~ v
k&% AR — k35121, Vivado > — L C [Number of pixels per clock on Video Interface] (PPC) % 2 \ZEXE L £79°,

[Video over AXIS compliant NTSC/PAL Support]: 4> (23 2% &  HDMI TX Subsystem {Z Video over AXIS #E#LD NTSC/
PAL ZHHR—h L £7,

e HIEON—FRT=TIZ2DE 7 EAKEEYR—F L TOET,
o HUEDY 7 M =T 1E 480160 33 L TN 576150 DIFMGE A YR — K L TWET,

[Video over AXIS compliant YUV420 Support]: 412 % & HDMI TX Subsystem /& Video over AXIS #EHLD YUV420
Y AR—FLET,

[Hot Plug Detect Active]: HPD 7 27 7 7 Ol 28R L £7°, [High] 7213 [Low] Z BN TX E,

[Video Bridge] & 7

4-2 \Z [Video Bridge] # 7 #/~RL £7,

ﬁ Re-customize IP @
HDMI 1.4/ 2.0 Transmitter Subsystem (2.0) '
ﬁﬂ Documentation | IP Location

[ Show disabled ports Toplevel- Video Bridge

Hysteresis Level | 12]

H|=s a1 cPU_IN FIFODepth | 1024 =
== AJDIG TN

== VIDED_IM

== SB_STATUS_IN
s_axi_cpu_aclk

. 3xi_cpU_aresem
ik _clk
=—s_axis_audio_ack

LINK_DATAD_OUT= =
LINK_DATAL OUT= =
LINK_DATAZ_QUT = =
ooc_oUT= ||

irg =

locked -

0s_axis_audio_aresetn
—ideo_clk
acr_cts[19:0]
acr_n[19:0]
—acr_valid

=hpd

= fid

= _axis_video_aclk
ﬂs_axis_video_aresetn

Hardware_Evaluation IF license available Cancel

4-2: [Video Bridge] 27

HDMI 1.4/2.0 TX Subsystem
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ALL PROGRAMMABLE

[Video Bridge] # 7 \ZIZIRD/XT A=K —RNH VD £9°,

[Hysteresis Level]: 0 ~ 1023 O#iPHIZH DEAFHEL £, Z4UTED, TJL—2 Ny Ty—D [Fyal) LR
Jv (FIFO BMERBRAG T 2 i/ N7 4 v L) ZER L £, BT 12~ 20 DEEZFEEL £, ZOfHIE. FIFO &

EINHA7EL 16 8|V, BEXOT 7747 BT 4 FAHroe b 16 25WEETHLERD
nET,

[FIFO Depth]: A7) FIFO DB AR EL £9°, 32, 1024, 2048, 4096, F7-iL 8192 ZIEETEET,

FTATATETHALEI—T A RZBIRLE-BEDODA T3

M 4312, RAT AT ETFT A Z—T 2 A RAERIRLEBADOA T a VliR4A R~ L ET,

1F Re-customize IP =]
HDMI 1.4/ 2.0 Transmitter Subsystem (2.0) §
fﬂ Documentation || ) IP Location
[T Show disabled ports Component Name exdes_v_hdmi_tx_ss_0
Video Interface Mative Video -
[7] Include HDCP 1.4 encryption
[} Include HDECP 2.2 encryption
Maix bits per component 12 -
. Mumber of pixels per dock on Video Interface | 2 e
il s ceu i
. wuUDm_IM Hot Plug Detect Active High hd
|If+ ~wIDEQ_IM
= EB_STATUS IN
s _ani oyl LIMK_D8TA0 OUT.
s_an_rpy armetn  LIHE_DATAL QLT
=t clk LIMK_DATA2 OUT
—is_asis_arfo_aclk DOC_QUT.
Gs_avs_aro am=etn hgp
i el wider istfy
e ctx|19:0]
o _n|19:0]
e g
- hpd
Bought IP license available [ oK I I Cancel

M43 R ATATETH AV E—T A REERLEGEDA T3
[Include HDCP 1.4 encryption]: 4 /123 % & HDCP 1.4 I BALDI AN/ 0 £77,
[Include HDCP 2.2 encryption]: 4> 1235 & HDCP 2.2 BS EALR BN/ Y £97,

GFEC:HDCP 14 BL 228 EALDA T v g VEARETEDDIEIHDCP 74 B A2 G L TWAHAEDHATT,
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& XILINX

ALL PROGRAMMABLE

4-41Z, HZ72 HDCP 7 A B AN W5 O [Toplevel] # 7 %~k L 97,

FAE: TS JO0—DFIE

¢ Re-customize IP

HDMI 1.4/2.0 Transmitter Subsystem (2.0)

0 Documentation IP Location

= S_AMI_CPU_IN
ALDIO_IN
WADED_IN

E(— $B_STATUS_IN
=_axi_cpu_aclk
S_ari_cpu_aresetn
lirki_zlhe
=_axis_audio_aclk
=_axis_audio_aresetn
wideo_clk
acr_cts[19:0]
acr_n[19:0]
acr_walid

hpd

fid
=_axis_video_aclk
=_axis_video_aresetn

LINK_DATE0_0UT —
LINE_DATAI_OUT —
LINK_DATSZ_0UT —
0OC_0UT —

ing

locked

A 1L 1L L1 nn 1 & 11 41!
T 1

Source IF license available

Toplevel

Show disabled ports Component Name | v_hdmi_tx_ss_0

Video Bridge

Video Interface Axid-Stream v

Video over AXIS compliant NTSC/PAL Support

Video over AXIS compliant YUV420 Support

Max bits per component g ~
Mumber of pixels per clock on Video Interface 2 ~
Hot Plug Detect Active Low -

Cancel

4-4: [Toplevel] 2 7 (HDCP S A4 > X% L)

A—HF— /NS A—5—

#4-112, VivadoIDE D7 4 —/L R b a—H— R 2—F —ORuEREZ R~ L £7, 2—P— 85 2A—F — {3 Tel

Ay —=)VTERRTEET,

= 4-1:Vivado IDED/NT A—A — LA —H— )XS A= —DRER

Vivado IDE D/35 A —% — /{E A—HY— /T A—4—/E TIAINE
[Toplevel] & J
[Video Interface] C_VID INTERFACE AXI4-Stream
AXI4-Stream 0
Native Video 1
[Include HDCP 1.4 encryption] C_INCLUDE HDCP 1 4 Exclude
Exclude (% 7) FALSE
Include (4 ) TRUE

HDMI 1.4/2.0 TX Subsystem
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& XILINX

ALL PROGRAMMABLE

3 4-1: Vivado IDE D/NT A — B — & A—HF— N5 A — 2 —DORIEE (FEE)

FAE: TS JO0—DFIE

Vivado IDE D/35 A —% — /fE A—HY— /T A—4—/E TI7AINE
[Include HDCP 2.2 encryption] C _INCLUDE _HDCP 2 2 Exclude
Exclude (#~7) FALSE
Include (4 >) TRUE
[Video over AXIS compliant NTSC/PAL Support] | C_INCLUDE LOW_RESO_VID Exclude
Exclude (A7) FALSE
Include (4 ) TRUE
[Video over AXIS compliant YUV420 Support] C_INCLUDE_YUV420_SUP Exclude
Exclude (7" 7) FALSE
Include (F ) TRUE
[Max bits per component] C_MAX BITS PER COMPONENT 8
8 8
10 10
12 12
16 16
[Number of pixels per clock on Video Interface] C INPUT PIXELS PER CLOCK 2
2 2
4 4
[Hot Plug Detect Active] C_HPD INVERT High
High High
Low Low
[Video Bridge] # 7
[Hysteresis Level] C _HYSTERESIS LEVEL 12
[FIFO Depth] C _ADDR WIDTH 1024
32 32
1024 1024
2048 2048
4096 4096
8192 8192

H D ERK

FEfMI%, [Vivado Design Suite = —%— A F: 1P Z M L 723% 5] (UG896) [ 14] SR L TS0,

HDMI 1.4/2.0 TX Subsystem
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& XILINX B4 FHA I0-0OFI

ALL PROGRAMMABLE

BT RTF LADEIH

Z ZClX. Vivado Design Suite TH 73 A7 AMIHIFI 2R E T2 HIEICOWTIIAL £9°,

A DY

s_axi cpu aclk, s axis video aclk, s _axis audio aclk, link clk, BL W video clkiZx¥+ 257
2y 7 FEBRORKIR S Y £, WRICHlZRL £,

create clock -name s _axi cpu aclk -period 10.0 [get ports s axi cpu aclk]
create clock -name s_axis audio_aclk -period 10.0 [get ports s axis audio_aclk]
create clock -name link clk -period 13.468 [get ports link clk]

create clock -name video clk -period 6.734 [get ports video clk]

create clock -name s _axis video aclk -period 5.0 [get ports s axis video aclk]

ZOH T AT L Vivado® Design Suite 7 11— T Video PHY Controller &3 = — /L L $LAA b THEAT 2 54,
link clk & video clk iX Video PHY Controller 2> HAERE N ET, L7zd> T, 7y ZHFNL IO DL
Iy 71Tk LT TR < Video PHY Controller D flKINTKRT L TRkE S AVET, FEMMIL. [Video PHY Controller
LogiCORE™ [P #5451 K [ (PG230) [ 221 @ [/ mvFx 7] BB TLIEE W,

s_axi_cpu aclk, s _axis video aclk, BEWs axis audio aclk OflifIL, 7rv 7 v —FE2fEH
FTHBREL TV AT A LAV TERINET,

HDMI 1.4/2.0 TX Subsystem . — 46
7 —_ K \\\ U‘* =
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& XILINX

ALL PROGRAMMABLE

FINAR, Ny H5—2, AE—F L —KDEIR

FAE: TS JO0—DFIE

F A ZDFIFIMEAEIEDFEMIL, TVideo PHY Controller LogiCORE IP 857 1 K ] (PG230) [Z /R 22] B ML TL 2

S,

# 4-2 12, HDMI 1.4/2.0 Transmitter Subsystem THEHT 27 NA ZAB L VAL —F JL — R O@ERERL £7,

RAE2ZTNARBEUVRE—F L —FDE&ER

PPC 2 4
FINL R BPC 8 10 12 16 8 10 12 16
=1
7730 g
SL—FE
-1 HDMI 1.4 HpMmI 1.4
Artix-7
2 HDMI 1.4 HDMI 1.4
-1 HDMI 1.4 HDpMI 1.4
Kintex-7
2 HDMI 2.0 HDMI 2.0?®
- -1
Kintex HDMI 2.0?) HDMI 2.0?)
UltraScale )
Vire? -1 HDMI 1.4®) I;]?)?f)l HDMI 1.4D
rtex- .
2 HDMI 2.0 HDMI 2.0?®
! -1
Virtex HDMI 2.02) HDMI 2.02)
UltraScale )
PN

1. HDMI 1.4 DT X TOfBIEAE AR —F TXET,
2. 4096 x 2160 @ 60fps £ T?D HDMI 2.0 DF T OfREE A2 Y R— L £7,

20y I REIKE

AXI4-Lite CPU 7 12 7 % 10MHz TEIMES B2 MENH Y 4, 35T, #3%D 7oy x o7 #8ML CL

720,

yn0OywYER

ok alE, TOP YT UARATAITEAINET A,
0y JEE

OB ZvariE, TOPYTVATATEHAINEYA,
NV DERTE

ZOEBZVaiE, TOPY T VAT AZIFEAINEEA,
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& XILINX B4 FHA I0-0OFI

ALL PROGRAMMABLE

SV —NN—DEE
ZOEBZVaiE, TOPY T VAT AZFEAINEEA,

/0 FRI& LELE

ZOEBIZVasiE, TOPHY T VAT AZF#EAINEEA,

vIalb—I3y

OV TVATLADY I ab— g U R—F ENERA,

AN I TN N N O S, =9 N
SERELVAVT) AT—3 Y

BRBLOA T Y AT — 3 o OFEMIL, [Vivado Design Suite = —— 1 F: 1P 2 A L 723%5+] (UG896) [&
M 14] 2L T IZ& N,
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& XILINX

ALL PROGRAMMABLE.

ST THAY

ZDETIL, Vivado® 7 m—%{#iJf] L C HDMI 1.4/2.0 Transmitter Subsystem 7> & HDMI H > 7V FH A v & ERLT %
FIRIZOWTHBAL £,

BTN THAUEETT S

1. Vivado Design Suite ZBH &, $Hl7 w = 7 b 2E L £,

7 Vo 271 =

Fle Fow Tools Window Help | Q- QuickAccess

VIVADO! £ XILINX

HLxEdiions o ALPROGRANMABLE.

Quick Start

Learning Center

and Tutorials

HDMI 1.4/2.0 TX Subsystem " = 49
EyeTsy=
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& XILINX

ALL PROGRAMMABLE.

2. HATul Ry 7 AT[Next] 5027 Yy 27 L%ET,

ESE YT THAY

7 Vivedo 20171

File  Flow Tools Window Help

Q- Quick Access

VIVADO!

HLx Editions

Quick Start

Create Project

Tel Console

Q X £ Il B B @

! svare_qut

HDMI 1.4/2.0 TX Subsystem
PG2352017 4 A5 H

# NewProject

Create a New Vivado Project

VIVy Newprojea

Project Name
Enter a name for your project and specify a directory where the project data fles wil be stored
§ NewProject

Project Type

Specify the type of projectto create

# NewProject

Add Sources

specity HOL( b
T
Add Constraints (optional)

Speciy or create constraint iles for physical and timing constraints.

+

@ Use Add Files or Create File butions below

Targetlan

Add Files Create File

£ XILINX

ALL PROGRAMMASLE.

?_00GX

japan.xilinx.com
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& XILINX

ALL PROGRAMMABLE.

3. FR—FZBRL £9 (KC705, ZC706, KCU105 %A —h & d),

ESE YT THAY

¢ New Project

Default Part

Select: {8k Parts | [ Boards
~ Filter/ Preview
Vendor: All

Display Mame: | All

Board Rey: Latest
Search: L
Display Name

@ ZedBoard Zyng Evaluation and Development Kit
@ Artix-7 ACT01 Evaluation Platform

Choose a default Xilinx part or board for your project. This can be changed later.

WVendor

em.avnet.com

xilinx.com

| @ Kintex-7 KC705 Evaluation Platform

xilinx.com

@ Kintex-UltraScale KCU105 Evaluation Platform
@ Kintex-UltraScale+ KCU116 Evaluation Platform

@ ZYNQ-7 ZCT702 Evaluation Board

4

Board Connectors
FMC_HPC
FMC_LPC

@ Kintex UltraScale KCU1500 Acceleration Development Board

xilinx.com
xilinx.com
xilinx.com

silinx.com

Board Rev

d

1.1
1.1
1.0
b

1.0
1.0

Target Connections

18} xc72020clg484-1

{8} xc72200tibg676-2

{8} xc7k325tFg900-2

{8} xcku040-fival156-2-2
{8} xckuSp-fivbG76-2-2
£ xcku115-vb2104-2-2
{8 xc7z020clg484-1

I'0 Pin Count

484
676
900
1,156
676
2104
484

HDMI 1.4/2.0 TX Subsystem
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& XILINX

ALL PROGRAMMABLE

4. [Finish) 27V v 27 LE7,

ESE YT THAY

¢ New Project

VIVADO!

HLx Editions

& XILINX

PROGRAMMARLE.

New Project Summary

0 Anew RTL project named "project_1" will be created.

Mo source files or directories will be added. Use Add Sources to add them later.

Mo constraints files will be added. Use Add Sources to add them later.

Q The default part and product family for the new project:
Default Board: Kintex-¥ KC705 Evaluation Platform
Default Part: xc7k325tfg200-2
Product: Kintex-7
Family: Kintex-7
Package: fig200
Speed Grade: -2

To create the project, click Finish

Cancel

HDMI 1.4/2.0 TX Subsystem
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& XILINX

ALL PROGRAMMABLE

L £,

ESE YT THAY

[IP Catalog] % 2 U = 7 L . [Video Connectivity] @ FZ# % [HDMI 1.4/2.0 Transmitter Subsystem] %4 7 /L7 U v 7

¥ project 1 - [E/20171/project 1/project_Lxpr] - Vivado 20171

EHle Edt Flow Tools
=, « B
Flow Navigator
~ PROJECT MANAGER
£ Setings
Add Sources
Language Templates

4 IP Catalog

v IPINTEGRATOR
Create Block Design

n Bloc

erate Bl

~ SIMULATION

Run Simulation

v RILANALYSIS

> Open Elaborated Design

v SYNTHESIS

» Run Synthesis

> Open Synthesized Design
~ IMPLEMENTATION
» RunImplementation

> Open!

~ PROGRAM AND DEBUG

¥ Generate Bitstream

X »

Laout  View  Help

LI - I ¥

PROJECT MANAGER - project_1

sources 7 _oox
a ¢ + ®
Design Sources
> Constants
~ - Smuiston Sourcss
sm_t

> Open Hardware Manager

Hierarchy | Libraries  Compile Order

1P Properties ?2_Domox
4 HDMI 1.412.0 Transmitter Subsystem *

Version: 2.0 (Rev. 4)

Description: - HDMI Transmitter Subsystem supporting
HDMI 1.4 and 2.

Status: Pre-Production

License:  Purchase

Change Log: View Change Log

Vendor:  Xiinx, Inc.
VLNV: xiin comipy_hdmi_tx_ss:2.0
Repository:  CoXilinc171_0316/Vivado/2017. 1/datafip
TelConsole | Messages | Log |Reports | DesignRuns X
Q = 2 %
Name Constraints ~ Status WNS NS WHS
v Dsymthd constrs 1 Notstarted

impL1 constrs_1  Notstarted

Project Summary x| IPCatalog  x

Cores | Interfaces
TGP B

> = SDAccel DSA Infrastructure
> = Standard Bus Interfaces
> = UserlP
> = Video & Image Processing
~ = Video Connectivty
% DisplayPort
% DisplayPort RX Subsystem
% DisplayPort TX Subsystem
F HDMI 1.4/2.0 Receiver Subsystem
4 HDMI 1.4/2.0 Transmitter Subsystem
B IPI CSI-2 Rx Subsystem
T IPI CSI-2 Tx Subsystem
F MIPID-PHY
% IPI DSI Tx Subsystem
Modular Media over IP
F SMPTE2022-5/6 Video over IP Receiver
4 SMPTE2022-5/6 Video over IP Transmitter

Details
Name: HDMI 1.412.0 Transmitter Subsystem
Version: 2.0 (Rev. 4)

Al Axs

AXI4, AXI4-Stream
AXI4, AXI4-Stream
AXI4, AXI4-Stream

AXi4, AX4-Stream
AXi4, AX4-Stream
s

AXi4, AX4-Stream

AXI4, AXI4-Stream
AXI4, AXI4-Stream

Description: - HDMI Transmitter Subsystem supporting HDMI 1.4 and 2.0

Status: Pre-Production

License:  Purchase

Change Log
Vendor.

THS  TPWS

View Change Log

Xilinx, Inc.

Total Power

Failed Routes

1P: HDMI 1.4/2.0 Transmitter Subsystem

URAM DSP  Start

Elapsed

Status

Production
Production

Production

Pre-Production
Pre-Production
Pre-Production
Pre-Production
Pre-Production
Pre-Production

Discontinued
Discontinued

Strategy

Vivado Synthesis Defaults (Vivado Synthesis 2017)

Vivado

License

Purchase
Purchase
Purchase
Purchase
Purchase
Included
Included
Included
Included

Purchase
Purchase

VLNV

il comip:displayport7.0
il comipdp_nx_subsystem20

il comip:dp_t_subsystem2.0
linkcomipy_hdmi_n_ss:20

il comipy_hdmi_b_ss:2.0

il comip:mipi_csi2_n_subsystem:2.2
ilinkcomip:mipi_csi2_x_subsystem:1.0
il comip:mipi_dphy31

il comip:mipi_dsi_t_subsystem:1.1

xiincom:ip_smpte2022_56_nc5.0
xiin comip_smpte2022_56_tc4.0

Part
XCTK3251900-2

Defaults (Vivado 2017)

Description

Vivado Synthesis Defaults

Default settings for Impler

o OV TINTFTHAL T —TlE, KAT AT ETF A Z—T 2 A AT R—F ENFEEA,
o IPaFR—R MNA/IIEFTEARETT, ZOLARNET TV THA o7 ay
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& XILINX

ALL PROGRAMMABLE

ESE YT THAY

6. HDMI 1.4/2.0 Transmitter Subsystem D 2> 7 4 F 2L — a3 NI A—F—%FFEL, [OK] 27Uy 7L ET,

-

g:CustomizeIP [=]
HDMI 1.4/ 2.0 Transmitter Subsystem (2.0) g
ﬁ Documentation || ) IP Location [ Switch to Defaults
[ show disabled ports Toplevel | Video Bridge
Component Name _hdmi_bx_ss_0)|
Video Interface Axi4-5tream
[7] Include HDCP 1.4 encryption
[ Include HDEP 2.2 encryption

Gl S ANI CPUIH ) ;

2. auom,1n [7] ¥ideo over AXIS compliant NTSC/PAL Support

<. NIDED_IW

o SB_STATUS IH [7] videa over AXIS compliant YUV420 Suppart
s_an_cpa ke
F;‘:”;:“"—"'“"" LTMK_DATAR CIUT. Manx bits per component ] -

S arim o HEDATALOUT:
P ann el meTa2 auT Mumber of pixels per dock on Video Interface 2 -
_avis_arbn_awmetn ==
idkm_clt 2 Hot Plug Detect Active High -
ac1_cks | 12:0] C
c1_n|19:0] bzted
& _sakd
hed
fid
= _aasin_vicky ot
_ans_uidm amsetn
Bought IP license available QK ] [ Cancel
[Generate Output Products] % A 7 22 R 7 ANRFRINET,
HDMI 1.4/2.0 TX Subsystem 54
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8 X”—INX E5E YT THA

ALL PROGRAMMABLE

7. [Generate] 27 U > 27 L £,
a. VU TN THFA L OBEARTHEEIL. [Skipl 227V v 7 LET,

I )

¢ Generate Cutput Products @

The following output products will be generated.

Preview
Q| = | &
~ T v_hdmi_tx_ss_0xci (00C perIP) -
[l Instantiation Template
[l Synthesized Checkpoint (.dcp)
[ Structural Simulation
[l Change Log e

Synthesis Options

Elobal
® Qut of context per IP

Run Settings

Mumber of jobs: 2 s

N
[ ]
\.1].1'

HDMI 1.4/2.0 TX Subsystem
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& XILINX

ALL PROGRAMMABLE.

8.
Vw7 LET,

¥ project 1 [E/20171/project 1/project Lxpr] - Vivado 2017.1

[Design Sources] @ FiZ& % [HDMI 1.4/2.0 Transmitter Subsystem] #4572 U >~ 7 L,

A

ESEHUTILTHAY

[Open IP Example Design] % 7

Ele Edt Flow Tools Window Lajout View Help | G Quic Ready
=, =] X », B8 = ¥ Defautt Layout !
Flow Navigator PROJECT MANAGER - project_1 2 x
~ PROJECT MANAGER
Sources ?2-00CX Project Summary % IPCatalog  x 200
£ Setings
Q s+ o Cores | Interfaces
Add Sources
~ = Design Sources (1 z = >
Language Templates g T 2FGsLBQ0 *
0 u_hdmi e A bdenbe_an_Aves .
4 IP Catalog > = Constraints Source Node Properties. P A SHD Leee  CL
= Simulation S¢ Enable Core Container ? | SDAccel DSAnfrastructure
¥ IPINTEGRATOR > 5 SmA0] £ Recustomize P > = Standard Bus Interfaces
> = User
Create Block Design Generate Output Products o
> = Video &Image Processing
Reset Output Producs,
~ Video Connectivity
% DisplayPort AXi4, AX4-Steam  Producion  Purchase xilinkcomip:displayport7.0
Copy 1P 4 DisplayPort RX Subsystem AXi4, AX4-Steam  Produciion  Purchase  xilinkcomip:dp_n_subsystem20
' SIMULATION Open P Example Design. 4 DisplayPort TX Subsystem AX4, AX4-Steam  Produciion  Purchase xilinkcomip:dp_t_subsystem:2.0
Run Simulation 1P Documentation 4 HDMI 14720 Receiver Subsystem Pre-Producion  Purchase  xii.comipy_hdmi_n_ss:2.0
4 HDMI 1420 Transmier Subsystem Pre-Producion  Purchase  xiii.comipy_hdmi_
v RTLANALYSIS [ iterareny  MIPICSI.2 Re Subsystem AXi4, AXI4-Stieam  Pre-Produciion  Included il comip:mipi_csi2_
> Open Elaborated Design 4 WIPI CSI-2 Tx Subsystem AXi4, AXI4-Stieam  Pre-Production  Included il comip:mipi_csi2_t
Source il Properd X Remove File om Prajct 4 WPID-PHY s Pre-Production  Included  xiinx.comip:mipi_dphy:3.1
« svTHESIS 4 WIPI DSI Tx Subsystem AXi4, AXI4-Stieam  Pre-Production  Included il comip:mipi_dsi_t_subsystem:1.1
F v_hdmi_b_ss_0. > Modular Media over IP
» Run Synthesis Disable File
Pname HON 4 SHPTE2022-516 Video over IP Receiver AXi4, AXI4-Stieam  Disconlinued  Purchase  xilincomipy_smpie2022_56_c5.0
> Version: 20 Hierarchy Update 4 SWPTE2022-5/6 Video over IP Transmitter AXI4,AXI4-Stream  Discontinued  Purchase  xiinx comipy_smpte2022_56_tx4.0 |
C Refresh Hierarchy
. Description: HD ——
IMPLENENTATION ol P Hrarchy
» Runimplementation s Pre]
> License:  Purc
ChangeLog: Vien
~ PROGRAN AND DEBUG Vendor  Xiln
. Edit Constraints Sets
i Generate Bitstream 1P state: Cus|
Edit Simulation Sets
> Open Hardware Manager | v |
General  Properf +  hddsources
Report IP Status
TciConsole | MesSages | Log | Reports | Design Runs X 2?00
Q 2 + %
Name Constraints  Status WNS TNS WHS THS TPWS TolalPower FaildRoues LUT FF BRAMs URAM DSP Stat Elapsed Stategy Part Description
~ > synth_1 constrs_1 Not started Vivado Synthesis Defaults (Vivado Synthesis 2017) XC7k325tg900-2  Vivado Synthesis Defaults
impl1 consirs_1  Notstarted Vivado Defaults (Vivado 2017) Default setings for Implerr
< >

9. Fuv

Vx/ MNEEETAIHETAZERL TOK]Z27 Y v

7 l/jzj_o

placed.

Location

# OpenIP Example Design

EJ20171

Put example project directory here:

< Owerwrite existing example project

OK

Specify a location where the example project directory %v_hdmi_t_ss_0_ex will be

Cancel

INT,.IPAT T —4—TFTH A PNERINET, [Run Synthesis], [Run Implementation], % 721% [Generate

Bitstream] %7 U v 7 L TEIT T 7,

HDMI 1.4/2.0 TX Subsystem
PG2352017 %4 A5 H

japan.xilinx.com
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& XILINX

ALL PROGRAMMABLE.

ESE YT THAY

¥ v_hdmi_b_ss_0_ex- [e/20171/v_hdmi_bcs5.0_ex/v_hdmi_tx_s5.0_exxpr] - Vivado 20171 S @ =
Ele Edt Flow Tools Window Layout View Help | Q- QuickAccess N
) SRR - Defautt Layout !
Flow Navigator BLOCK DESIGN - exdes ? X
~ PROJECT MANAGER
Sources | Design  x Signals | Board ?_D00 | Diagram x AddressEditor x 200
£ Setings
Q T A ® @ Q ¥ 0o Q : + ¥ C 9 L]
Add Sources
& s
Language Templates > External Interfaces
£ P Catalog > = Inerface Connections .
> = Pors
~ IPINTEGRATOR > 5 Nets

Create Block Design
Open Block Design

Generate Block Design

~ SIMULATION

Run Simulation

<

RTL ANALYSIS.

> Open Elaborated Design

v SYNTHESIS
» Run Synthesis

> Open Synthesi

Design

~ IMPLEMENTATION
» RunImplementation

> Openimplemented Design

~ PROGRAM AND DEBUG
it Generate Bitstream

> Open Hardware Manager

> B audio_ss_0

> % gna_const (Constant 1.1

> % grefclk_buf (Uilty Buffer2.1

> B mo_ss_0

> % nvideo_axis_req_slice (4XI4-Siream Register Slice:1.1
> % trefolk_loL_n (Utiity Vector Logic:2 0

> %t video_axis_reg_slice (4X14-Stream Register Slice:1 1
> % v_hdmi_n_ss (HDMI 1.4/2.0 Receiver Subsystem:2.0;

> % v_hdmi_tx_ss (HDMI 1.412.0 Transmitter Subsystem:2.0;
> B vpg_ss_0

> % vec_const (Constant 1.1

> % vid_phy_controller (Video PHY Controller:2.0;

Properties ?_00GX

Selectan objectto see properties

TciConsole X Messages | Log | Reports | Design Runs

B E @

[SD¥-utils-43] Exported 'E:

exporc_ip user_files: Time (s): cpu =

update_compile_order ~fileset sources_1

System Net net_mb_ss_0_peripheral_aresetn

KC705 i L 723600 > TN THA LV EBEDV AT AP AV T L —F— T

[SD¥-utils-43] Exported 'E:/20171/v_hdmi_tx_ss_(

THFO: [ST-urils-43] Exported 'E:/20171/v_hmi_vx_ss_0_ex/v_hdmi_tx_s3_0_ex.ip_user_files/ain_scripts/exdes/activehdl/v_tpg_config.h'
20171/v_hami_tx_ss_0_ex/v_hdmi_tx_s3_0_ex. ip_user_files/sin_scripta/exdes/activehdl/v_tpg.cop'

[SD¥-utils-43] Exported 'E:/20171/v_hdmi_t_ss_0_ex/v_hmi_tx_ss_0_ex.ip_user_files/sin scripts/exdes/activendl/v_tpg.n'

_ex/v_hdmi_tx_s3_0_ex.ip_user_files/sim_scripte/exdes/activehdl/v_tpg_zoneplate.h'
elapsed
INFO: [open_example_project] Open Exemple Project completed

0

3. Memory (MB): peak = 1697.932 ; gain = 4.135

a7

IFRD LB TT,

Diagram

Q e

: + C a9 &

o D
T

?2_8ax

sz 00w D

—su:.

sow s cu o DT

oumei i B

oM R oAT_5 2] D]

rEearg
uwux’,);\:]waw‘@‘f:l {
Lok N D !

RcpoouTha)

AT D
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& XILINX

ALL PROGRAMMABLE.

ESE YT THAY

10. SDK Yo7V T Ay 7a—%hT 572012, "R x=2T7%2x 7 AR—FLET,

c55.0_x - [e/ 20171 ki b

File  Edt Flow Tools

New Project

Open Recent Project
Open Example Project.
‘Write Project Tcl.
Archive Project.

Close Project

Close Block Design

Open Checkpoint,

New P Location.

Open P Location

New File.

Open File. cti+0

Open Recent Eile »

Open IP-XACT File.

Add Sources. AlteA

Open Source File cti+N

Export »

Launch SDK
Open LogFile

Open Journal File

Print ctri+p

Ext

Window

exfy_hdr

(55.0_exxpr] - Vivado 20171

Q- auick

Layout Help
ERL I

BLOCK DESIGN - exdes 2?2 x

View

Sources Board ? _ O | AddressEditor

Q e

Design
Q = M4 o
& exdes

x Signals % Diagram  x

w0 Q

a»
+

® C o

Extemal Interfaces.
Interface Connections.

Ports

Nets

> B audio_ss_0

> % gna_const (Constant 1.1

> % grefclk_buf (Uilty Buffer2.1
> B mb_ss 0 =
> % n_video_axis_reg_slice (AXI4-Stream R
> % trefalk_loL_n (Utiity Vector Lt
> %t video_axis_reg_slice (4X14-Stream Register Slice:1 1

>
>
>
>

gister Slice:1.1.

gic2.0)

> 4 v_ndmi_n_ss (HDWI 1.4/2.0 Recelver Subsystem 2.0
> 4 v_ndmi_t_ss (HDMI 1.412.0 Transmitier Subs)stem2.0;
> B v_ipg_ss_0
> 4 vec_const (Constant 1.1
> 4 id_phy_controller (Video PHY Conroller2.0 oean D
I
Properties ?_0@X
L] ot cock
Export Hardware,
Export Block Design
ectto see properies i -
Export Simulation i D rﬁ[ - "
< K
ToiConsole  x Messages | Log | Reports | Design Runs 2_0o@
$ 1B ®BA
[STM-utils-43] Exported 'E:/20171/v_hdmi_tx_ss_0_ex/v_hdmi_tx_3s_0_ex.ip_user_files/sim_scripts/exdes/activendl/y_tpg_config.h' g
20171/v_hdmi_tx_ss_0_ex/v_hdmi_tx_ss_0_ex.ip_user_files/sim_scripts/exdes/activendl/v_teg.cpp'
‘ex/v_hdmi_tx_ss_0_ex.ip_user_files/sin_scripts/exdes/activendl/v_tpg.h'
T s _0_: ss_0_ex.ip_user_files/sin_scripts/exdes/activendl/v_tpg_zonplate.h'
export_ip user_files: Time (2): cpu = 00:00:05 ; clepsed = 00:00:13 . Memory (¥B): peak = 1697.938 ; gain =
INFO: [open_exanple_project] Open Example Eroject completed
update_conpile_order ~fileset sources 1
< >

1. [OK] %227 Vv 27 LEd, =JAR—RFEEFI 7 FT5 A 0% 3 25 <Local to Project> (T 7 4 /L b)) O F F &

L%7,

12. [Launch SDK] %727 U v 7 L £7,

§ v_hdmi b 55 0_ex - [e/20171/v_hdmi b 55 0_ex/v_ha

File  Edt Flow Tools

New Project

Open Recent Project
Open Example Project.
‘Write Project Tcl.
Archive Project.

Close Project

Close Block Design

Open Checkpoint,

New P Location.

Open P Location

New File.
Open File. c
Open Recent Eile
Open IP-XACT File.

Add Sources. AlteA

Open Source File cti+N

Export

Launch SDK

Open LogFile

Open Journal File

Print c

Ext

HDMI 1.4/2.0 TX Subsystem
PG2352017 4 A5 H

Window

(55.0_exxpr] - Vivado 20171

Laout  View Help | Q- Quid -
B o, B & % Defautt Layout v
BLOCK DESIGN - exdes. ? X
Sources | Design X Signals | Board ?_-00 Address Editor % Diagram  x 200
Q T HA L] Q e M o Q s + ¥ C 9 L]
& extes A
> = Btemal Interfaces
> = Inferface Connections
> = Pors
> 5 Nets
> & audio_ss_0
> % gnd_const (Constant 1.1
> % gLrefclk_buf (Uit Bufer2.1
> B mb_ss_0
> % _video_axs_reg_slice (AXI4-Siream Register Siice:1.1
> % b_refclk_lol_n (Uit Vecior Logic2.0
> % b video_axis_reg_slice (4X14-Siream Register Slice: 1.1
> 4 \_ndmi_n_ss (HDWI 1.412.0 Recever Subsystem 2.0
> 4 \_hdmi__ss (HDHI 1.472.0 Transmitier Subsystem2.0
> B v_ipg_ss_0
> % vee_const (Constant 1.1
> % vid_phy_controlle (Video PHY Conroller 20 s D
T
Properties 2_Dox
L] oyt ok
Jectto see properties = -
ssme o m D o wen "
< >R
TciConsole x Messages | Log | Reports | Design Runs ?2_00
Q X 2 Il B @@
INFO: (SIM-urils-43] Exported 'E:/20171/v_hdmi_tx_sa_0_ex/y_hmi_tx_ss_0_ex.ip usez_files/ain_scripts/exdes/activendl/v_pg.h' ~
[STH-urils-43] Expored 'E _ex/v_hdmi_tx_ss_0_ex.ip_user files/sim scripts/exdes/activendl/v_tpg_zoneplate.h'
| expors_ip_uaer_filea: Time (3): cpu = 00:00:05 ; elapaed = 00:00:13 . Memory (ME): peak = 1697.932 ; gain =
INFO: [open_exanple_project] Open Exemple Project completed
update_conpile order ~fileset sources 1
file mkdir e:/20171/v_hmi_tx_ss_0_ex/v_hdni_tx_ss_0_ex.adk
urite hudef ~force -file e:/20171/v_hdmi_tx_ss_0_ex/v_hdni_tx_ss_0_ex.adk/exdes_vreppes.h
< >

— 58
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& XILINX BTN A

ALL PROGRAMMABLE.

13. SDK DU — 7 ZA_X— 2D &R L £9°, 7 7 4/ F TlE, <Local to Project> T3,

§ v_hdmi b 55 0_ex - [e/20171/v_hdmi b s5_0_ex/v_hdmi_tx_s5 0_exaxpr] - Vivado 20171

FEile  Edit Flow Tools Window Layout View Help Ready
D) = b, B8 T DeautLayout v
Flow Navigator BLOCK DESIGN - exdes ? X
 PROJECT MANAGER
Sources |Desgn  x Sunals |Bod | 2 _ O G | | AdiressEdtor x| Dagram 2o
£ Setings
Q 2] L] Q@ e X E O Q $ + ¥ C 9 & &
haa Sources
& exes R
Language Tempiates > Extema meraces
2 P Catalog > Intertace Conectons
> pons
~ 1P INTEGRATOR > Nets
Create Block Design > B audio_ss_0
> % gua_const Constant 1
Open Block Design > % gUrefalk_our (Uil Buer2 |
Generate Block Design > B mo_ss_o
> 4 nvideo_ais_reg_slice (+4-Siream Reister ice 11
~ SmuLATON > % trefokJol_n (Uil Vector Logic2 0 T —-—
Run Simulation > 4 tideo_as_req_sice (<X4-Sieam Register Sice-t 1 swoonae s EH
> % v_hdmi_n_ss (HDII 1.4/20 Recelver Subsystem:2.0 7 Launch DK =] ]
S > % y_nami_bc_ss (HOMI 1 420 Transmiter Sussystem20 Launch software development ool
> 8 v1pg_s5.0 4
> Open Elaborated Design > 4 vee_const Constant 11
> 4 id_phy_controllr Vceo PHY Cortroler20 .
~ sHess Exported location: | & <LocaltoProect .
» RunSyhesis propertes P
> pen Synesizea Design a . Workspace: | <LocaltoProject> v
~ WPLEVENTATION ®
» Runimplementaion S
Selectan ojectio see properes =
~ PROGRAM AND DEBUG v
15 Generate Bitstream ssaon Dy =
> Open Hardware Manager T "
< i
TciConsole X Messages |Log | Reports | Design Runs ?2_00

$ e ®Bad

[SD¥-utils-43] Exported 'E:/20171/v_hdmi_tx_ss_0_ex/v_hdmi_tx_ss_0_ex.ip_user_files/sin scripts/exdes/activendl/v_tpg.n'
[SD¥-utils-43] Exported 'E:/20171/v_hdmi_tx_ss_0_ex/v_hmi_tx_ss_0_ex.ip_user_files/sin scripts/exdes/activendl/v_tpg_zoneplate.h’
export_ip user_files: Time (2): cpu = 00:00:0; 3. Memory (MB): peak = 1697.932 ; gain = 4.135

EC: (open_example_project] Open Example Project completed

update_compile_order ~fileset sources_1

file mkdir e:/2017L/v_hami_tx_ss_0_ex/v_hdmi_tx_ss_0_ex.sdk

write_hwdef ~force ~file e:/20171/v_hdmi_tx_sa_0_ex/v_himi_tx_53_0_ex.sdk/exdes_wrapper.hdf

Vivado SDK 23 &) L 97,

B v hdmibces 0. ecedi - C/Cr - exdes.wrapper_hwi_platform.0/system el - Xir SK
Fle Edit Nevigate Search Project Run XiimcTools Window Help

(mift2 |&-&-i%-0-ininizD@ NGRS
[ Project Explorer 52 BG|Y =8 Gpystemhd 2 = B 5= Outline 52 D
4 (B odes wrapper_hw_platform 0 + | Anoutline s not availzble.

ssemhdt exdes_wrapper_hw_platform_0 Hardware Platform Specification

Design Information
Target FPGA Device:  Tk325t
Part:  xcTIA2SHG200-2
Created With: Vivado 2017.1
Created On:  Tue Mar 2110:3903 2017

‘Address Map for processor mb_ss_0_mblaze

cell Base Addr High Addr Slave lf Mem/Reg i
audio_s5.0_hdmi_acr_ctrl 0x4230000 Outdaatift ™ REGISTER
mb_s5.0_axi_uartite 0¢40600000 0xd060fff S.AX REGISTER
audio_s5.0_clk wiz 0x44280000 Outdagift s v lite REGISTER
_hdmi_ncss 0x44600000 OudbOfff  SAXLCPUIN  REGISTER
vid_phy_controller 0xt42d0000 Oudadffff  vid_phy_sddite  REGISTER
v_tpg_s5.0_ad_gpio 0x442b0000 Outdabfif S.AX REGISTER
_hdmi_tcss 044400000 Oudclfiff  SAXLCPUIN  REGISTER
dimb_bram_if_cntir 0:00000000 000036 SLMB. MEMORY
axiintc 0441200000 w120 sad REGISTER
audio_s5.0_aud_pat_gen 0444290000 Outdasift i REGISTER I
mb_ss_0_fmch_axi_iic 0¢40800000 0xs080fff S.AX REGISTER
v_tpg_s5.0_v.tpg 0x42c0000 Outdactft s 2 CTRL REGISTER

‘Address Map for MDM mb_ss_(

cell Base Addr High Addr Slave lf Mem/Reg

IP blocks present in the design

v hdmi_ncss Vhdmincss 20
audio_s5.0_hdmi_scr_ctr hdmiacrctd 10
mb_s5.0_clk wiz el wiz 54
mb_s5.0_rst_processor 1 100M procsysreset 50
mb_s5.0_ad_uartite ai_uartlite 20 Registers
mb << 0 xlconcat. dconcat 1 o
Overview
o Target Connections 52 &£ 19 = 8 [2 Problems 57 P Terminal v = 8 [EDKLog 2 B&R=0
> > Hardware Server 0jtems N 10:45:07 TNFO  : Registering command handlers for SOK TCF services A
b G Linux TCF Agent Description Resource  Path Location Type 10:45:08 INFO  : Launching XSCT server: xsct.bat -interactive £:\20171\v_hdmi_tx_ss_0_ex\v_hdni_
» £ QEMU TefGdbClient 10:45:12 INFO  : XSCT server has started successfully
10:45:12 INFO  : Successfully done setting XSCT server connection channel
10:45:14 INFO  : Successfully done setting SDK workspace
10:45:14 INFO  : Processing command Line option -hwspec e:/20171/v_hdmi_tx_ss_0_ex/v_hdmi_tx_ss_|
‘ i ’
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& XILINX

ALL PROGRAMMABLE.

14, R—F ¥R —F RNy r—U % FRL £,

ESE YT THAY

B v oo 0ot~ CCrs - e wrapper P laform O/ mytem - Ximw SOK
Edt_Novigate Seqrch Project_Bun i Tools Window _Help

New AleShifeeN » | & Application Project
Open Fle. B SPMProject
(4 Open Projects from File System. W, Board Support Package
Close Cutew | Project hw_platform_0 Hardware Platform Speci
Close Al CuleShiftsW | 69 Source Folder
(9 Folder —
Save Cuiles
. & SourceFile ezt
Save As. ef XcTI325tfg900-2
K Header File
Save Al Cueshitees | B Vivado 20171
Revert [ Filefrom Template Tue Mar 21 10:30:03 2017
@ Cass
Move. essor mb s 0_mblaze
- & |03 other Cuien
Refresh 5 cel Base Addr High Addr Slavel/f Mem/Reg
Convert Line Delmiters To. ’ audio_s5.0_hdrmi_acr_ctr 0420000 Oddaafift ai REGISTER
- o 040600000 Oxd0B0fe sax REGISTER
044380000 Oxdasfift s milte GISTER
Switch Workspace » OdAB00000  OdabOFF  SAXLCPUIN  REGISTER
Restart vid_phy_controller Od4ad0000  Ocdadiff  vid_phy_axifite  REGISTER
v.tpg_55.0_axi_gpio 40000 Oukdabitif sAx REGISTER
i Import. V_hdmi 55 04400000 Odaclfff  SAMCPUIN  REGISTER
 Epor. 00000000 0000361 stvB MEMORY
041200000 o201t <o REGISTER
Properties AleEnter
044290000 Oxa0feFt ai REGISTER
1 system hef [exdes_wrapper_hw_pltfo..] 040800000 o080t sax REGISTER
o Vtpg 55,01 tpg Oxd42c0000 Oxddactit < 2 CTRL REGISTER
it
Address Map for MDM mb
cel Base Addr High Addr Slavel/f Mem/Reg
IP blocks present in the design
v hdmi s Vhdminss 20
hdmiserctd 10
vz 54
proc_sys reset 50
2 uarite 20 Registers
sicancat 2
4 Target Connections 32 £1°° 0 [ problems 53 co nal
> € Hardware Server 0items
> € Linux TCF Agent Description ’ Resource Path Location Type

> £ QEMU TefGdbClient

15. BSP /vy =2 M AJJL, [Finish) %7 Vv 7 L E7,

T i 5

exsdk - C/Ca+ - exdes_ wrapper_hw_platform_0/syster.hf - Xilimx SDK

File Edit Navigate Search Project Run iinx Tor

Window Help
o |®-&-it-0-NiDNDEE
[ Project Explorer 5 BE%|Y =8 [Gsystemhd 3

4 (8 exdes wrspperhw_platform_0
[y systemhef

Design Information

Target FPGA Device:
Part:

Created With;
Created On:

‘Address Map for proc:

Tianst
CT325t17g900-2
Vivado 20171

Tue Mar 21 10:39:03 201

exdes_wrapper_hw_platform_0 Hardware Platform Specification

Fl sDLog 57

10:45
10:45
10:45
10:45
10:45
10:45

o7

1

mFo
Fo
Fo
Fo
Fo
Fo

= O & Outine 12 0o

+ An outline i not available.

BR-o

Registering command handlers for SOK TCF services )
Launching XSCT server: xsct.bat -interactive £:\20171\v_hdmi_tx_ss_0_ex\y_hdmi_
XSCT server has started successfully

Successfully done setting XSCT server connection channel

Successfully done setting SOK workspace

Processing command line option -hwspec e:/20171/v_hdmi_tx_ss_6_ex/v_hdmi_tx_ss_|

cell
audio_s5.0_clk wiz
_hdmi_ncss
vid_phy_controller
v_tpg_s5.0_axi_gpio
_hdmi_tcss

mb_s5.0_fmch_axii
v_tpg_s5.0_v.tpg

audio_s5.0_hdmi_acr]

dimb_bram

Create a Board Support Package.

mb_35.0_axi vartite | Project name:  standalone_bsp_0

Use defautt location

EA20171\_hdmi b2

def

Target Hardware

0 New Board Support Package Projct

Xilinx Board Support Package Project

ault

) edv_hdmi_b

_exsdistandalone_bsp 0

Browse.

audio_ss.0_aud_pat . Hardware Platform: [exdes_wrapper_hw_platform_0

32-bit

Address Map for MpM{ Board Support Package 05

IP blocks present in the|

_hdmi_ncss
audio_s5.0_hdmi_acr_
mb_s5.0_clk_wiz

cpu: mb_s5.0_mblaze

simple, low-level

frware |
features such as caches, interrupts and exceptions as well as the basic features of a
hosted environment, such as standard input and output, profiling, abort and it

ctrl hdmi_acr_ctrl
ell wiz

mb_ss_0_rst_processor_1100M proc_sys.reset

mb_5_0_axi_uartite
b << 0 ddcancat
Overview|

4 Target Connections 33 s = B [ Problems 52
> = Hardware Server Oitems
> = Linux TCF Agent Description
> £ QEMU TefGdbClient

16. [OK]ZZ7 U v 7L %7,

HDMI 1.4/2.0 TX Subsystem
PG2352017 4 A5 H

axi_uartite

Aeancat

Resource

apan.xilinx.com

20 Registers

e Path

Location

Type

=]

) sDLog 57

= O & Outine 12 0o

+ An outline s not available.

BR-0o

Registering command handlers for SDK TCF services -
Launching XSCT server: xsct.bat -interactive £:\20171\v_hdmi_tx_ss_0_ex\y_hdmi_
XSCT server has started successfully

Successfully done setting XSCT server connection channel

Successfully done setting SOK workspace

Processing command line option -hwspec e:/20171/v_hdmi_tx_ss_6_ex/v_hdmi_tx_ss_|
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& XILINX

ALL PROGRAMMABLE.

ESE YT THAY

17. HDMI 1.4/2.0 Transmitter Subsystem % %.->(F C [Import Examples] & 7 U v 7 L £,

B oo 0wt~ GG~ andalone_bop O/ stemmmss Xirw SOK

File Edit Navigate Search Project Run Xilinx Tools Window Help
=g [ ®-&-i%-0 - NiDERBWES F-iv G-
[ Project Explorer 5 E%|Y Y= 8 [qpsstemhd | systemmss 33 = B | % Outline ¥ ' Docum ake Target =g
4 (8 exdes_wrapper_hw_platform_0 An outline is not available.
[Eepte standalone_bsp_0 Board Support Package
> { standalone_bsp_0
Modifythis BSP's Settings | Re-generate BSP Sources
Target Information
This Bosrd Supp compiledtorun gtarg
Hardware Specification: EA20171\v_hdmi_b_s5.0_ed\v_hdmi_b 55.0_exscl\exdes_wrapper_hw_platform_O\system hdf
Trget Processon. mb_s50_mblaze
Operating System
Board Support Package 05
Name: standslone
Version: 62
Description:  Standal simple, low-level software layer. It provids to basic processor features such as caches, interrupts and exceptions as well as the basic features of  hosted
environment, such as standard input and output,profiling, zbort znd exi.
Documentation: Not found
Peripheral Drivers
Drivrs present i the Bosrd Support Packsge.
audio_s5.0_aud pat gen generic  Documentstion
sudio_55.0_cllcwiz cll wiz
audio_ss.0_hdrmi_acr_ctrl generic  Documentation
mb_35.0_an e intc Import xamples
mb_55.0_ax vartite uartite  Documentation Import Exemples
mb_s0_dlimb_bram i cntlr bram  Documentation Import Examples
mb_35.0_fmch_xiic ic Import xamples
mb_ss.0_jlmb_bram_if cotl bram  Documentation Import Ecmples
v hdrmi_r s v_hdminss Import xamples
(o5 v_hdmitcs Import xamples
Lgpio gpio Import Bemples
VApgss0¥tpgvipy  Documentation
vid_phy._controler vphy
Libraries
Ubraries present i the Bosrd Support Packsge.
Nolbrares inthe Board Support Packsge
Overview | Source
o Target Connections 52 & = 8  [2] Problems 52 Console erti T v = 8 [EDKLog 2 B&R=0
> > Hardware Server Otems . 10:45:07 INFO : Registering comand handlers for SO TCF services X
> € Linux TCF Agent Description Resource Path Location Type 10:45:08 INFO  : Launching XSCT server: xsct.bat -interactive £:\20171\v_hdmi_tx_ss_0_ex\v_hdmi_
» G QEMU TefGabClient 10145112 INFO & XSCT server has started successfully.
10:45:12 N0 © Successfully done setting XSCT server comnection channel
10:45:14 N0 © Successfully done setting SDK workspace
10:45:14 INFO : Processing comnand Line option -huspec e:/28171/y_hdmi_tx_ss_0_ex/v_hdmi_tx_ss_
‘ '

HDMI 1.4/2.0 TX Subsystem
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& XILINX BTN A

ALL PROGRAMMABLE

18. [xhdmi_example] Z4 1L £79°,

KC705 3 X TVKCU105 A — K (MicroBlaze™ Y 7  Fmtv ¥ a7 X—X) JIZERK L7 0 =7 N DG4,
[xhdmi_example] A4 121 £7

ZC706 R— K (Zyng®-7000 SoC ARM 7 & v _—2) fRIZAER L -7 2V = 7 F OBFEIT,
[xhdmi_example zynq] #2121 F£9°,

@ Examples for v_hdrmitxss @

Import Examples

Select the examples to be imported into workpsace, Double click on the file to view the source,

. [¥] = shdmi_example
2 [7] = xhdmi_sxample_zyng

@ lExampIes Director],-'] [ Select All ] l Dezelect All ] [ QK ] l Cancel
HDMI 1.4/2.0 TX Subsystem STy 62
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& XILINX

ALL PROGRAMMABLE.

INTYH TN T TV r—varNIELLELVR &, .

ESE YT THAY

elf MEATED LD ET,

e R e e ¥ e o Ve o

Fle Edit Navigate Search Project Run XiinxTools Window Help

o |®-{-Bit-O-iniDizR@B S V- T

(5 Project Explorer 52 BE&|Y v=08

4 (8 exdes wrapper_hw_platform 0
[ systemhef

> (b standalone_bsp.0

» 5 standalone_bsp_0_shdmi_ecample1

44 Targt Connections £
b (= Hardware Server
> € Linux TCF Agent
b = QEMU TcfGdbClient

(g ostemhdt [ systemmss | ) shemi_eample.c 57

®* Copyright (C) 2014 - 2017 Xilink, Inc. ALL rights reserved.[]

@File xhdni_example.c

This file demonstrates how to use Xilinx HOMI TX Subsystem, HDMI RX Subsyste

and Video PHY Controller drive

<pre>
IODIFICATION HISTORY:

Yer Who Date  Changes
1.00 25/11/15 Initial release
110 Updated function RxAuxCallback
2.00 16 Added upgraded with HDCP driver and overla
2.0 M ed HOCP repeater support
211 v dation routine
411 only check the received mId
PRBS_validation will check both video & audio contents
2.12 YH  03/01/16 Fixed a system hang issue by clearing TxBusy flag when a

non-supportedvideo resolution is set

during enable colorbar APT

2.13 @ 23/01/17 Replace the Extraction Value of Vhy line rate with
Xvphy_GetLineRateHz Rate API return value

Removed CPU Clock Freguence on Xvphy_HdmiInitialize

Initialization

#include <stdio.h>
#include "platform.h”
#include "xparameters.h”
#include "xiic.h”
#include "xil_io.h!

Include Files

FF derined (XPAR XUARTLITE N _INSTANCES)

#include "xuartlite ]
felse

#include "xuartps.h”
#endif

#include "xil_types.h”
#include "xil_exception.h”
#include "string.h”
#include "si5324drv.h"
#include "xvide.h”

s = B [ Problems 52 Ta: Console

Oitems

Description

v =5 [k 2
10:45:07 RO

Resource Path Location Type 16:45:08 INFO

10:45:12 TNFO
10:45:12 TNFO
10:45:14 INFO
10:45:14 INFO
10:48:54 INFO

Quick Access

= O | & Outine 2 T Docume
E] stioh

platform.h

sparametersh

sich

silioh

suartite Lh

xwartps.h

il typesh

»il_exception.h

stringh

sis32adrvh

widch

wide_edidh

dptsoh

audiogen drvh

sieeph

shdmi menuh

_hdminash

_hdmitash

wphyh

wipgh

sgpioh

sseugich

sintch

shdmi hdcp_keysh

+hdcph

LOGPBACK_MODE EN

cLoc

ch
PRES VALIDATION
Edid : const u8[]
Hdcp225m: us[]
Hdcp22RePrivateKey - &[]
Hdcp22Lc128 - &[]
HdcplaKeyA u8[]
HdcpliKeyB : u3[]
2C_MUX_ ADDR
12C_CLK ADDR

#H0000e N EE RS RN EEEE I E R

Registering command handlers for SDK TCF services
Launching XSCT server: xsct.bat -interactive £:\20171\v_hdmi_tx_ss_0_ex\y_hdmi_
XSCT server has started successfully.

Successfully done setting XSCT server connection channel
Successfully done setting SOK workspace

Processing command line option -hwspec e:/26171/v_hdmi_tx_ss_6_ex/v_hdmi_tx_ss

OCK_FREQ_HZ

=e=]
2@

=g

o BlERRY o % 7

BR-0o

Example project standalone_bsp_@_xhdmi_example 1 has been created successfully.

JI7 7LV RTHA U EETT S (KC705)

P TN THFALUNBERLIEZE Y AN =AY T T x2T elf ZHL TV AT A2 ETT DT, KROF

JNELZHE VN F77

Wiitable

Smartnsert | 3:1

. [A¥—DHN]—=[TXTOFas T A]— [Xilinx Design Tools] — [Vivado 2017.1] — [Vivado 2017.1 Tcl Shell] & 27 U
2 L T Xilinx System Debugger % 8 L £,

2. VAV I RAa~wr Ry U gV RUT, Yo7 TFHEALoro7alal b T4V 7 M VICBEIL £9,

Vivado% cd ./v_hdmi tx ss 0 ex

3. Xilinx System Debugger (xsdb) & L#E) L £,

Vivado% xsdb

4. FRyT Bk ML 7,

xsdb% connect

5. v AN —AZFPGAIZF T —R L E9,

xsdb% fpga -file ./v_hdmi tx ss 0 ex.runs/impl 1/

exdes wrapper

.bit

6. ¥—F v b TubyYEHRELET,

xsdb% target

HDMI 1.4/2.0 TX Subsystem
PG2352017 %4 A5 H
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& XILINX BSEHUTLFHA
ALL PROGRAMMABLE
7. Y7 bhUxT elf Z# FPGA KX UV u—RLET,

xsdb% dow ./v_hdmi tx ss 0 ex.sdk/<name of bsp> xhdmi example 1/
Debug/<name of bsp> xhdmi example 1.elf

8. VI INUxTHEFTLET,

xsdb% stop
xsdb% rst
xsdb% con

9. XSDBa~y K 7o hEKRTLET,

xsdb% exit

i? EE:KCU105 R — K T TB-FMCH-HDMUK %> 7V TH A T 2856, Yo7V ¥4 7ue—TAERL
728y F AR YU —2A4% FPGA 27 07 T A3 5HIIZ FMC VAD] IV8 EIRL — /LA HREL TBLERHY £,

KCU105 R —F #9246 O VADI IRV — /L O ETNEIL, TKCU105 48— K @ FMCH VAD] OF##] % &

L TL7Z &, KCUL05 R—F 0L, [KCU105 R—F =—H— 44 K] (UG917) [BIH 18] &ML T &,

KCU105 7R— K @ FMCH VAD) (s %&

KCU105 R—F ¥ 2T A a b v—F—|%, HDMI 2.0 FMC % — K (TB-FMCH-HDMI4K) 1™ VADJ &L — /L2
NEMETHILERSD £9, LR —FDIFEALITEMIT e/ 708 TEY, ELL<BHENRD T T
4, (KCU105 R—K OEIRA A v F O <128 5H)DSI9LED 28B4 L T\ 5 & &id, VADJIZEDNEB ST
9,

[HR— 5 D KCUL05 R— R Z AT 254, R—RB@EUICT e/ Z 08N TWARWESIZ, By b Xk
V=D 7 4F a2l — 3 O, HDMI 2.0 FMC 7 — K HIZ VADJ &RV —/L % FE)T 1.8V IZRET D &%
ERH Y FT,

UART #— 3} /L C VADJ EFEL — L 2R ET AT, ROFIEEFETL 3,

1. KCUI105 R—F ® USB UART = %7 # & Windows $5# PC % USB 7 —7 /L CHafe L £77,

2. Windows 7/NA X v RX— v —&MHHL T, 5m7mmw&£yx%A:/bm~*~m®UMU FY 2T
DAL COM 7R— |k & UltraScale FPGA 1D UART IZEIV 4 TH COM A —h ZFEL £T, T34 A v —
¥ —Hl[fH D COM 7R— k O—& T, CP210x | %@HT%&%W%WC@MT k23, KCU105 R — K ¥ AT A
ayvhe—T—IZERINSER—FTT, EH COMKR— k2, FPGA UART |Z#Fi S B AR — bk TT,

3. Z—XJUVHEm (115200, 8, N, 1) ZB&, £® COM AR— k% KCUI0O5 R—FK Y ATF A arhue—F7—Li#
FFTHHR—HMHEEL 7,

4. UART # — I F VR L 726, KCUI05 A — R OERZY > TAFUE L, UART ¥ —IF/LDOT AT AL 3 b
D—J— A=a—%8HLET, VAT arybo—J7— A=a—TROA T ara27 0y 7 L%ET,

a. Adjust FPGA Mezzanine Card (FMC) Settings
5. WMDA=a2—T, ROFTvarvaks )y 7 LET,
a. Set FMC VADIJ to 1.8V

HDMI 1.4/2.0 TX Subsystem 64
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& XILINX BTN A

ALL PROGRAMMABLE

BITICET 5FE

N— 920163 FRITFNLFTIONR—2 9 VNS BITT 541, IROEICEEL TLFEN,

HDMI 1.4/2.0 TX Subsystem
PG2352017F 4 A5 H japan.xilinx.com

HDMI 1.4/2.0 Transmitter Subsystem > GUI {213 [Hot Plug Detect Active] 2NBM S LT ET,

R—R FH A NfEN, 2DV TV TH A Tl [High] 8L TLFZEW,

HDMI 1.4/2.0 Receiver Subsystem ¢ GUI (ZiZ [Hot Plug Detect Active] 2SBIN I LTV ET,

A= THFAL NN, ZOF TN TP A2 Tid [Low] Z3BIRL T ZE 0,

HDMI 1.4/2.0 Receiver Subsystem ¢ GUI (2} [Cable Detect Active] 2B S LTV ET,

A= THFAL NN, ZOH TN TP A2 Tid [Low] ZIBIRL T2 X0,

Yo TN TYA DT TV r—vay Y7 by =7 T, HDCP 1422 W77 4V F THZ /> TOET,
HDCP 1.4 £7213 HDCP 2.2 Z H T 572D UART A7 3 TP S LTV ET,

VTN THA DT TV r—ay Y7 U =T ICHBEID R SEME TWET,

HDCP 1.4 £721Z HDCP 2.2 % UART LR TAMEIIH D FHA, BRLTZY — R/ 7 OIS 72
HDCP MR ENET, T34 A HDCP 1.4 & HDCP 22 OfiF&a YR —1F L TWAEE, HDCP 2.2 NMEL S
nEd,

HDCP Y &' — % —HkReABims T £,

UART A ==2—T [h] Z3&RL THVEDZ IV IMZ D Z LIATEET,

VAT L v BN UART ~DEET Vb TU b AR B 7 ICEBINTOVET,
UART A== —T[z] ZBIRT DL, AV Bl 2K R TEET,
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& XILINX

ALL PROGRAMMABLE.

% A

fREE. BH#LE. MAEERE

MEERMS

HDMI 1.4/2.0 Transmitter Subsystem OFHAIEHMET A ME, RON—FD =27 By b7 v 7EFEHL TEEILTH
ESrp®

IN—FxzT7 TAXE
HDMI 1.4/2.0 Transmitter Subsystem ORRFEIZHEH L 72— 7 = 73k D L0 T,

+  Kintex®-7 FPGA i » k (KC705)

+  Kintex® UltraScale™ FPGA FAli% »  (KCU105)

+  Inrevium Artix-7 FPGA ACDC A7 #HliR — K

«  Zyng®-7000 All Programmable SoC FEAfiZR— K (ZC706)

HDMI 1.4/2.0 Transmitter Subsystem D7 A MIEMA L7z v 7 T/NL RFRO LY TI,

¢ Quantum Data 980B

. Quantum Data 780B

*  Dell U2414Q

*  Dell U2412M

e Dell U2713HM

*  Acer S277THK

«  Asus PQ321

« ¥ ¥ —7 TV (LC-60LE740E)

«  Philips TV (7800 > U —X)

¢ Samsung UHDTV (UE40HU6900S)
*  Murideo E' 74 7T A% —/SIX-A
* DELL P2415Q

»  Philips 288P6LJEB

*  LG27mu67
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i: XILINX T8k A 1REE. B, HEERM

ALL PROGRAMMABLE

ETAREE

B A-112, AXI4-Stream B 74 A —7 = A ZZBIRL2GEDN—F U = 7HpZ R L £7, HDMI Y — A%
Video PHY Controller (285t L, T Z CTHDMIE T A% VU > 7 T — X IZEH# L 7=#% . HDMI RX Subsystem [Z2%6{5 L &
9, KIZ, HDMI RX Subsystem 23 U > 77 5 —# % AXI4-Stream &7 A |ZZ5H# L | Test Pattern Generator (2365 L £,
Test Pattern Generator % /XA A JL— F— R I E L 723554, HDMI RX Subsystem 7> 5 0 AXI4-Stream &7 A 13E D &
% HDMI TX Subsystem (2 S 4L, £ Z CTHOY v 7 F— X ([ZEB S TH S Video PHY Controller IR SN E T,
IZ. Video PHY Controller 1%V > 7 77— % % ONHDMI £ 7 A ZZAH#: L, HDMI > 7~ L £77,

Test Pattern Generator 7> 5 AXI4-Stream £ 74 7 4 —~< v DY T A /& —2 &4 L, HDMI RX Subsystem 7> 5 5%
BLIET AR VICZoe T4 % —2 % L T HDMI TX Subsystem D&% 7 A b5 L HIcbar 7 4
X2l —a s TEET,

HDMI Source > Video PHY Controller p  HDMI Sink
A
\ 4
HDMI RX _ P;‘i:tm | HDMITX
Subsystem o Generator "] Subsystem

! ' !

! I !

i i i

i i i

| | |

S JU i _.J
i
i
i
i
i
) i
MicroBlaze/ ;

N D ———
Zyng-7000 SoC : UART
i
i
i
........................... AXI4-Stream i
Video i
i
—-—-—=-=-= AXI-Lit |
e i 12C -
X16567-033016

A-1: AXl4-Stream ETFH AV 23— 2 A ADBADT A MERK

Video PHY Controller D% E & PLL IR OFEMMIZ, [Video PHY Controller LogiCORE IP #5447 1 | | (PG230) [£ 1 22]
EHEL TLIEE N,

AL, RAT AT ETH AL F—T 2 A ZEBRIRLTZEGEON—R U = TR AR L £9, 2L L o@En
IZ. HDMI RX Subsystem & Test Pattern Generator O f#], 35 JX UF Test Pattern Generator & HDMI TX Subsystem O [#]{Z
Video Bridge E¥ = — /L3 1 DT OEMENTNDHDOHTT,

ZXUE, Test Pattern Generator > AXI4-Stream 74 7 4 —~ v h DY T4 ¥ — &AL, HDMIRX
Subsystem 2 HZIFLIETADORDOVICZOE T A /% —2 % i L C HDMI TX Subsystem O %% 7 A b 972 X
INCHAL T 4 F 2l —2 g TEHEHTT,
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& XILINX

ALL PROGRAMMABLE

HDMI Source

T8k A 1REE. B, HEERM

Video PHY Controller

HDMI Sink

4
AX|4-
Video to
HDMI RX AXi4- PTeSt | Stream | HDMI TX
attern > to
Subsystem Stream : Subsystem
A Generator Video
Bridge Bridge
T T
| i |
| | |
| i |
| | |
D [, o 1
|
|
|
|
|
MicroBlaze/ !
,,,,,
2yng-7000 SoC : UART “ >
|
——————— Native Video !
777777777777777777777777777 AXI4-Stream :
Video 1
|
77777 AXI-Lite | 12C
- == o

X16568-033016

RA2FRATATETAAVA—T A ADGEDT R MER

FA-l, £A2 BIOEA3IL, 2OV IV —ATTAMNEFADETAHMGELZE T4 7+ —~ v b OFEEBNITR
LET, ROFIREERSH Y 9,

+  AXI4-Stream BT A A ¥ X —7 = A A% L T [Number of pixels per clock on Video Interface] (PPC) % 4 [ZF%/E
L72a . KIERIRGIED 4 DEROCTE 74—~y NOBZBYR—bShET, L&, T4 EE
720p60 DK EHRE 7 A EIL 1650 T, 4 DFEHTIEH D £ A, LER->T, PPCEAICHELTET AT
L2 OMBEIIT R — N ShERA,

FA-1:RGB4:4:4 B KU YChCr4:4:4 TT A M BEHDE THRIGE

KFE EE JL—LL—h
iz e | 7955 | a2 - (H2)
[=N=] Ba
480i60 858 720 525 480 60
576i50 864 720 625 576 50
1080i50 2640 1920 1125 1080 50
1080i60 2200 1920 1125 1080 60
480p60 858 720 525 430 60
576ps0 864 720 625 576 50
720p50 1980 1280 750 720 50
720p60 1650 1280 750 720 60
1080p24 2750 1920 1125 1080 24
1080p25 2640 1920 1125 1080 25
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i: XILINX T8k A 1REE. B, HEERM

ALL PROGRAMMABLE

5 A-1: RGB 4:4:4 3 & UL YCbCr 4:4:4 TT R M FHDE THREE (Hx)

KF EE JL—LL—Fh
Rl &5t TOF47 &%t 7547 (H2)
&% &%

1080p30 2200 1920 1125 1080 30
1080p50 2640 1920 1125 1080 50
1080p60 2200 1920 1125 1080 60
1080p120 2200 1920 1125 1080 120
2160p24 5500 3840 2250 2160 24
2160p25 5280 3840 2250 2160 25
2160p30 4400 3840 2250 2160 30
2160p60 4400 3840 2250 2160 60
4096x2160p60 4400 4096 2250 2160 60
vgap60 800 640 525 480 60
svgap60 1056 800 628 600 60
xgap60 1344 1024 806 768 60
sxgap60 1688 1280 1066 1024 60
wxgap60 1440 1280 790 768 60
wxga+p60 1792 1366 798 768 60
uxgap60 2160 1600 1250 1200 60
wuxgap60 2592 1920 1245 1200 60
wsxgap60 2240 1680 1089 1050 60

JEEC:
1. VPHY OH#IRDO7=, —HOMEE TR —F ST ERA, 26/i%. [Video PHY Controller LogiCORE IP #5477 A K ]
(PG230) [2JR 22] MR L T E &,

F A-2: YCbCr 4:2:2 (12BPC) TT R MFADE TARIGE

KF 2B JL—LL—F

g - \ . ‘

=H FOT47 & FOT47 (H2)
1080150 2640 1920 1125 1080 50
1080160 2200 1920 1125 1080 60
480p60 858 720 525 480 60
576p50 864 720 625 576 50
720p50 1980 1280 750 720 50
720p60 1650 1280 750 720 60
1080p24 2750 1920 1125 1080 24
1080p25 2640 1920 1125 1080 25
1080p30 2200 1920 1125 1080 30
1080p50 2640 1920 1125 1080 50
1080p60 2200 1920 1125 1080 60
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& XILINX

ALL PROGRAMMABLE

5% A-2: YCbCr 4:2:2 (12BPC) TT R M FAHDE TARIGE (5 Z)

T8k A 1REE. B, HEERM

KF B JL—LL—F
RR &t T4 &% TOF47 (H2)
&5 &E
2160p24 5500 3840 2250 2160 24
2160p25 5280 3840 2250 2160 25
2160p30 4400 3840 2250 2160 30
vgap60 800 640 525 480 60
svgap60 1056 800 628 600 60
wxgap60 1440 1280 790 768 60
wxga+p60 1792 1366 798 768 60
uxgap60 2160 1600 1250 1200 60
wuxgap60 2592 1920 1245 1200 60
wsxgap60 2240 1680 1089 1050 60
£ A-3:YCbCr 4:2:0 (8, 10, 12, 16BPC) TT R MFADE T4 REE
KF B JL—LL—F
R e T P FH5 4T (Hz)
[=N] Ba
2160p60 4400 3840 2250 2160 60
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& XILINX

ALL PROGRAMMABLE.

F§x B

—\\ \\ A\
A J /‘ 7

COMETIE, VAV VA YR—F V=T A MKV AFTARERY YV —ABIOT Ny 7 Y — IOV THAL
=7,

EVRIPOARICZ T —BRELEILLIESES. S4B ACHERS A FHERH Y £, FHMIT. £ 1 =0
O [ T4V ATy I—] BBRLTITEIN,

ALY O xTH Ak

HDMI 1.4/2.0 Transmitter Subsystem % ff fj L 72 %38 LT v ' TAVTRRBERG AT, FA U 7 X AR — |
Va7 X=UNOREOER, VY —R )=k, T —REEZZRT L0, 772N P R—FTH—E XV
I AN EERL T ES W,

aH

Z O8RS A K X HDMI 1.4/2.0 Transmitter Subsystem (2R3 2 FEERI T, ZOH AR, WNIRFH T 2B A THE
HAT 258 MOB#EERNITXT, ¥4 U7 2 PR —F 7 =7 ~X— (http:/japan.xilinx.com/support) F721%
Xilinx Documentation Navigator 7> 5 AFTE £,

Xilinx Documentation Navigator |£, ¥ 7 B8 —F X—=UMhb Xy a—RTEXET, 20OV —/LOREME L OEE
i, A AR—BIZE T A ~VTEBRL TLE SN,

T Y-

TP —iZiE, E<KEETLRBIZONWTE ORI, BEOY AU 7 ZRGITBI 2 BEm O MR & O #
ﬁﬁﬁﬂﬁéﬂflﬂié‘ T =i, 2= R O FRT I RIS 77szfé°éi91’ﬁﬁk?oi0£f$éhfb\
E

ZOaTIET L7 o —DORBICIE, FAV I AYR—b U277 X—DICHLRBER Y 7 AL £3, &
D BIREZRIRRFE R Z G DI, RO KD F—U —F &AL TI7ZE W,

- e
« Y ATERINDAvE—Y
. MEoO=

WMBRFERIL, 74 VX — AL CE IR VIAT Z 0 TEET,
HDMI 1.4/2.0 Transmitter Subsystem IZB 3§ 2 <Y X4 — 7 o H—

AR: 65911
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& XILINX k5 71507

ALL PROGRAMMABLE

FHOZhIL YR—

FA V7 A%, BEEROBAIHE > THEA I TS LogiCORE™ IP k457 7 = wwﬁf k%
japan.xilinx.com/support CHEHEL TWET, ROWVWTINNIEY T LG, ¥ 4’ VUL BERE. AR — MIERFES L
FHA,

o BETERINTVWRWVWTALRIZY Y a—arvkAr 7Y AV NLESEE,
c BRETEREINTWVWOITRHMEZBEL THAX A XL THA,
+ [DONOTMODIFY| & ENTWLTH AL 7V a VICEFEEMZ 256,

PAVTAT =N PR—= b ~OBMWEDLHIZEL UL, YAV I AV ER—F 72T X=U %MWL T
<TEEW,

TINY T Y—)L

HDMI 1.4/2.0 Transmitter Subsystem 7 %+ > DR Z R T 2121, W< ODY — AL EFIATEET, SEIER
RNZET Ry T T 2OICHRY —NVEERL CTBL Z ENEETT,

Vivado Design Suite DT 7\ 9 H#EE

Vivado® Design Suite 17 /% 7 #8813, Logic Analyzer 35 X O Virtual /O = 7 % —H#— F P A U CEHHAL £,
TRy THEREEERTE, PIFT—FBERELT, 77— arBIUOHAT vy VOR—MEEE N —
RO =7 IZRYATL Z ERTEET, MVRAENTEFIE, ZOERMAHTTE £9, Vivado IDE O Z OFEREIE, ¥ A
YUY I RATNRAATIEITENDT VAL ORET Ny VT BLOWGRCER S ET,

Vivado ¥y ZRHFIZRD IP u Y vy 7 Sy 7 a7 LR S E1,
o ILA20(BLOENLEDS—T 3 L)
¢ VIO2.0(BXOZENLUEDON—T 3 V)

FEMIX. [Vivado Design Suite =—%— A K: 707 7 AB LT /Ny 7 ] (UGI08) [ZHE 19] ZB L T 7230,

)7L 2R KR—
HDMI 1.4/2.0 Transmitter Subsystem | X FX 2P A V> 7 ZABRAR—K THR—r3nTWET, ZNHDOR—FK
EHALTTY A OB NI AT EEHRL, VT VAT ARV AT LALBETEDLIICLET,
« 73U —XFPGA iR — kK
o KC705
+  UltraScale FPGA FFfis — K
o KCU105
+  Zyng-7000 All Programmable SoC #FliA —
o ZC706
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& XILINX k5 71507

ALL PROGRAMMABLE

N=FTT7 TNNvT

N=FR U7 OREL. Vo 73rb BIFROMBENS, TARMRICALAMEECTCEEIETT, 22Tk, %
M7 OT Ny 7FFINEEZFHH L £9, Vivado DT Ny FTHEEEIX, N—F DU =7 TRy ZIZAERY ) —ATT,
WDEYX 7 a  NORTIE S % Vivado DTNy JHEFETT n—742 2 LT, [HxDRIEZT Ny FT&E$£7,

— BT F vy
o ATV AT =T a VIR, TRTOX A IV THBLOEDOMORFIT X TR EINTND Z & &
BLET,

e FRTOIuY I V—=AWRTIT AT TIIV—=0ThHDHILEEMRLTIIEE N,

o FTH AU TMMCM ZHHL TWAEE, locked R—F2EF=H#—L T, T3CTHOMMCM v 7 LT3
T EMERL ET

o WIN0ITRoTHZEIL, TABVRAZHERL TEI VY,
o =—¥%— LED (KC705/KCU105/ZC706)
o LEDO - HDMI TX Subsystem = > 77 (HDMI > 7' /b 7 A > fd FI)
o %/\;; R— k2 H L T, Video PHY Controller 2705 V7 T—2EZEL TWAENE I MDEF oy
7L o

o ['Video PHY Controller LogiCORE IP #5771 K ] (PG230) [ 22] Dtk T3y 7 ) WL, /7avF
COICRIEN RN L B fERL £,

AR —T T ARADTINYY

AXl4-lite 1 F3—T 4R

TTANBPRTRTOTRNL VAP OFGANL T, A F =T 2 A APEREL T D 2 L 2MERRL 9, Ridr

HL7 RUAREMT/RD L) s _axi arready W7 — b &, BAHLT —ZISEREN /5 &

s_axi_rvalid BT —bFINET, A X =T 2 A AVIGELRWIGEIEL, WEMERL 9,

¢ s axi aclk BLWaclk AR INTEY, FZA LTSI LafERdL 7,

© AV =T=AARY Y MREBIRFF SN TEL T, s_axi_areset N7 7747 LowD VY FTHDHZ
LR L £

s AVH =Tz AAPHERNI o TEY, s axi aclken BT 77 47 High ThHZ LafERLET ERSN
TWD5R).

© AAPOYTIRT A7y IRRINVLTEBY AX—TNEERT = ENTWDHZ La2fERL £

+  ILAIZ AXI4-Lite f ¥ —7 = A A%BIL . s_axi rvalid ChUH—L7 & IICMVAENTET — & & fif
HLET,
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& XILINX k5 71507

ALL PROGRAMMABLE

AXl4-Stream 1 23— 4 R
P R E PR E STV AR A, AR £,

«  %Z{E® <interface_name>_tready 7% Low D £ FIZRD%HH. VT VAT AIT — L2 EETEER A, AXI4
Stream DAL — 7 \ZREN 2V ETF =y 7 LET,

© aclk ADEHISNTEY . P AL TS Z 2R L £7,

s AXI4-Stream DTS TND T L2 MERL £7°,

o YT UVRTLAOREEMARL E7,

AXl4-Stream A —T 4 A A3 —T (4R

HDMI 1.4/2.0 Transmitter Subsystem TA—7 4 A NIEL <EMEL TWDH 2 & 2MERT 2121, WITRTHIET
AXI4-Stream ZHERLT DLENH VD T,

HDMI 1.4/2.0 Transmitter Subsystem |Zfx K 8 F ¥ XL DA—F 4 A&V R —r L TWET, =T 44 T—X %
AXI4-Stream A —T 4 F A F—T 2 A ATEFEINET, THUF, T—TFT 44 V7 VIZ AES3 R CTER I L
B A RNRUREBSEMINL TEETES LI AXA-Stream 72 h AV A G AZ< AR LA v Z—T = A AT,

F—FAF P TADOYT T =L 7 =<y MIKO LB D TT,

0 34 27 28 29 30 31
Preamble |LSB 24-bit audio sample word MSB | Validity bit | User data | Channel | Parity bit
bit status bit

1 70 —ALF 22007 7L —ATHREINET, B1 377 —AT@mE TV 770 (X THEY, 297
T —MIEIZTYVToTIN TY) THEVES, 220, 127 —AT1o0 [ —F 44 Tuy 7] KL
TEY, F—F4F Tav 2l OE1IHTTIL—2DHh, FYTLTAN (2] THEY T (TRER),

X | Channel 1 Y | Channel 2 Z | Channel 1 Y | Channel 2 X | Channel 1 Y | Channel 2

L] >4 P
Sub-frame 1 Sub-frame 2
o Frame 191 >4 Frame 0 o Frame 1 >

F o FVENR2EZBZIAEAS. 2F XY RNT LI DD AESI A —F oA T a7 tRAREnEd, 7-&x13,

84 —FT A4 A FX RNV EFERATIHE. 1A —T 44 70y 713 192%8 4 —F 44 o I THER SN E9, 4 —
T A Tay s ORMD 8 YT ITIE, A —F 44 ch0, ch2, chd, ch6 DF VT TN (2] T, F—F 4
* T vy 70D O TIE, A —F 44 ch0, ch2, chd, ch6 DTV T T NiF [X] T, A—FT 44 Ty’
BIKT, A —F (4 chl, ch3. ch5, ch7 D7V T o7 W Y] T, 8§ F v X/ 4 —F 4 T DOHEEEKRIZK
RLET,

e LML L L L L L A L e e e e L L L e
wo [ N[\ [ ] / / / \J / / / |-
™o [\ I\ i [\ [\ [\ I\ i [\ [\ [\ [\
o 70000 =0 X007 <= X777 07 2 <= X %,

Audio Block blko X Ji blk0 X Vi bikt
swiame 2222222 s XOL72 <> X077 = Y277 52 YO = YO =02 X007 s YO 502 YO o YL 022 YO
reamie 00 Y778« Y0000 Yrh Yedh e Yl i zdd e Xeddd « Xdddh - e?d < Iz

Channel Status C[190] X Jon X I co X ci)
User Data @ /| uien) X e X upt]
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& XILINX

ALL PROGRAMMABLE.

F§% C

T7IUr—2320 Y79 T7RHEE

TINAR T A/3—

HDMI 1.4/2.0 Transmitter Subsystem K 7 A /N— (LU, $ 7 AT 5 R T A=) [T TV AT ACEENDL AR —
FV 2= LEHGEL, T ZHIET 57200 APL 2L £9°. APLIZa—H— 77V Fr—2 g v ~OFfaHn
KHT, TOEFETIEATEET,

YT UVAT AR TAN—EIRT ALV KT ANR—T, {97 a7 Mg 285y 2L L 2 TrRkL
FT, YTV RAT AR T AL, /0 ARV —LAOBRRICESWCIATIRHIZ ety v L AV b T —
ARIOCHIEZ o —28ICEBLET, £ AT 7 a7 RIANR—2FEAL Y TarIP7uay 723y
T 4F¥al—varLET,

T—XFUF %

BT AT AR ITANR—IAREICERENTHFNRCTWAPI DY £, 20D, £V 7 a7% 1 ST HHERE
LCary74X¥al—varTdl0otBiRrTIREREERSTH, TV AT ARBRICT 7Y r—va i
MAETEET,

YT VAT AR T AN—ORERITIRD &0 TH,

o YTVRTFALAY— I AR—FENTNA—F U =T IZWEDETCH T VAT LON—R T = TRk %E
HEL. ENREHCY T aT R IAN=2RYRHES, LIRS LSV TA=RT =T LRI 7 a7
R AN—% APIBAS Y b &L THIBMEL 4, 73 2T A RTIANR—ZZNOD APLAHHL T, 7
Yy T A NS T2 T u—EEICERL 1,

o BT aT FIANR— VT VAT AIZEENDITRCOY T aTIZENETNR TANR=RHY, a7 »"—F
TxT EIXZOR T ANR—NEMT D API 25 L THER L £,

C-11Z, HDMI 1.4/2.0 Transmitter Subsystem O 7 —F%7 7 F ¥ &/~ L £,
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& XILINX HECTTU =3 YT kT THE

ALL PROGRAMMABLE

Application Layer

Subsystem Driver

Sub-Core IP1 Driver Sub-Core IP2 Driver Sub-Core IPn Driver

CLYTVRTLRZFAN—DT—FTIF¥

HDMI 1.4/2.0 Transmitter Subsystem /& MAC #7327 A C, Video PHY Controller (PHY) &flAafbE T T4 23
T A4ET 4 VAT L&KL 97, HDMI 1.4/2.0 Transmitter Subsystem (X3 f U >’ 2 A Video PHY Controller & #51Z
FEA L TUWET, Video PHY Controller [ZZ AL EAMSZIL TH Y, EHOTF 0 h a L d P R— T LR T —FF 7
F ¥ EMATHET, MAC &£ PHY IZEHHH AXI4-Lite /1 > X —7 = A AZFHAL THMIC T 0l 7 A TEET,

AXl4-Lite AXl4-Lite
Standard GT
Interface
(HDMI TX Subsystem) (Video PHY Controller)

X16748-040716

K C2:MACEPHY DAV A—T AR
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HDMI 1.4/2.0 Transmitter Subsystem (21X, 77U —v 3 v a—RpxofHAHEZ APL RSy F23H D £, =56
{Z. HDMI 1.4/2.0 Transmitter Subsystem CT/~—R 7 = 7E D ABZNERKIND L, T VAT L KT A =20
SNTY AT AP HEYNIHEE S ET, HDMI 1.4/2.0 Transmitter Subsystem (21X, —H —EFD 3T —1 3 7 B
Ty 7T LDy JHEERDH Y £7,

ETFA APV —ADBHBL TS Z e aMRB L ET., ©T7ANny 7 Snltk, AR AUX T —Z &4 —F 14
F—BEHEATEET, 2L, 77V —2 a3 80T 74—~y "REEEIN, EOF—F 44 74—
<y NPHAIAENDDEBHL TND D, ZOBREEHL T, =T 44 ANV —2OEEHRENZET T2
AT ACR OIEDOFH R LR EMNFTRE T,

PIEot® 7 a Tk, HDMLIZBEET 2 E Y 22—V OHERY LiIFE3, ¥ A~—, UART, v AT L 7y
I V2R —H =R EDVAT LN T 2T MFa—F =TT r— g U TERTAILERD Y £97,

TIVr—av~niiE

C-31Z, HDMI 1.4/2.0 Transmitter Subsystem % RO T 7"V or— a3  CERT 5 HEE V7L a— R TRLET,

XV_HdmiTxSs HdmiTxzSs; /* HDMI TX SS§ structure */
XV _HdmiTxSs Config *XV _HdmiTxSs ConfigPtr;

// Initialize HDMI TX Subsystem
XV _HdmiTxSs ConfigPtr =
XV HdmiTxSs LookupConfig (XPAR V HDMI TX SS 0 V HDMI TX DEVICE ID);

if(¥V_HdmiTxSs ConfigPtr == NULL)
{
HdmiTxSs.IsReady = 0;

—

//Initialize top level and all included sub-cores
Status = XV_HdmiTxSs_ CfgInitialize (&HdmiTxSs, XV_HdmiTzSs_ConfigPtr,

¥V _HdmiTxSs ConfigPtr->BaseAddress);
if(status I= XST_SUCCESS)

{
T xil_printf(”ERR:: HDMI TX Subsystem Initialization failed %d\r\n", Status);

//Register HDMI TX 5SS Interrupt Handler with Interrupt Controller
Status |= XIntc Connect (&Intc,
XPAR MICROBLAZE SS AXI INTC 0 V _HDMI_TX SS 0 TIRQ INTR,
(XInterruptHandler) XV HdmiTxSS HdmiTxIntrHandler,
(void *)&HdAdmiT=x=Ss) ;

if (Status == XS5T SUCCESS){

XIntc Enable(&Intc,
XPAR MICROBLAZE SS AXI INTC (0 _V_HDMI TX SS_0_IRQ INTR) ;

Rc3:7FUr—aryoFI)La—Fk
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EEEDT 7Y /r—3 3 |2 HDMI 1.4/2.0 Transmitter Subsystem R 7 A N—% AL THEATAHAE,. RO FIEIHE

WET,

. VTV ARTAEAAT V2 VEEBRLIEY T VAT ANy F— 77 /L xv_hdmitxss.h & A 7 —KLET,

2. TV r—vay a—RTH TV RATLADA L AL AR EES L., EMEE 0 Y TES, RIHIEZRLET,
XV _HdmiTxSs HdmiTxSs;

3. VT VRATARTANR= AU RF AL, VT VAT LON—R T =2 THEREKRINT D A Z 5 —ZEEN S
VET, 77V =23y a—RTCEDA VAL AEBLURTRA X —EBEESLET,
XV _HdmiTxSs Config *XV HdmiTxSs ConfigPtr;

4, BYTIVATLAAVAZLRAIHONT, FIE2BIO3 TESLET —#EEREZZNENON—F T =T
FAZ SN T T 2 8BRS D 9, ~— R 7 = THERIT xparameters . h b A X T — %@L T
S, BHEDT A ZID TS ET,

YT VAT NEPIUET D12, KD 2 00 API B E O L £97,

XV _HdmiTxSs Config* XV HdmiTxSs LookupConfig(u32 DevicelId);

int XV _HdmiTxSs CfgInitialize (XV_HdmiTxSs *InstancePtr,
XV_HdmiTxSs Config *CfgPtr,
u32 EffectiveAddr);

T3 A A ID 1L xparameters.h ([ZFCb L TH Y £,

XPAR [HDMI TX Subsystem Instance Name in IPI] DEVICE ID

5. BEVIALY — A2, ISR & OFREHF NS T ATF ATERSINTWVET, VAT AEDAZ I fr—
Z—IZISR &k L, EIVIAHLZHIZL 7,

int XIntc Connect (XIntc *InstancePtr,
us8 I1d,
XInterruptHandler Handler,
void *CallBackRef) ;
void XIntc Enable (XIntc *InstancePtr,
u8 Id);

ID I¥ xparameters.h ([ZFtdi L CTH Y £,

HDCP TX D E

HDMI 1.4/2.0 Transmitter Subsystem N 7 A /3—|Z HDCP 1.4 3 X O'HDCP 2.2 N 7 A /3—®D API % 1 DD 3L API (T
AL, 2=V =L~ TF IV r— a3 oHm API 2 H L £9°, HDCP F 7 A /X—@D I8 API i%, HDCP 1.4
DF, HDCP2.2 DFH, BLOF DT O HDCP R Z M T £7, WHFO7 v harz g Li=Eae. s
HDCP R T A =Xl FRREEHCT 77 4 72 bk oL £97,

HDCPTX K S 4 /\—D#&E

ZDk® v 3 TiE, HDCP TX 1k L CHEITT 2 DICHERFIEIZOWTHAL £3, FTIANR—ZFELLH
SR AT, BBLXEFZZIORLEEIRT 7Y 7 —2 3 > CTEABEZFOH T XN H Y £4, HDCP 1.4 & HDCP
22DELEN—F DT b arOBHEAILIEA. L2 WEEFFOH UIZARE T,

1. HDCP 'urH J i a F—% HDMI V7 v A7 AIFHHAHRET, ORI, HiAiAiedr —2 EITFEOH T
WEENH Y £, HDCP 1.4 & HDCP 2.2 Z Wi AN L 2B A1+ X TCoOXF—%2FirrhA £, TS DS
Bl MERX—DHREHGHIALFET, HDCP DX — F 7T v F LFEHNEKRMNTH 34 s TL AIFE v 7 =
T AT DONAMECTERIND AIZERL TLEEN,

XV _HdmiTxSs HdcpSetKey
- XV_HDMITXSS KEY HDCP14
- XV_HDMITXSS KEY HDCP22 LCI128 (128 £ k DCP 7 A &> ABUGHE HEE)
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2. HDCP & —%FiF A A2, HDMI 1.4/2.0 Transmitter Subsystem K 7 A S—Z WL L £4, » 7L 27 L %)
HbT 5 &, HDCP 1.4122 R 7 A /N—03PECRBL £7°,

3. HDCPHIVIAHNYF T —=2K DAL= hu—TF—OF VAL ID ITHHL £
XV _HdmiTxSS HdcpIntrHandler
XV _HdmiTxSS HdcpTimerIntrHandler

XV _HdmiTxSS Hdcp22TimerIntrHandler

4. HDCP 0 uﬁfﬁﬁl—‘v—”— 2 —)LR b4 7 % ﬁbi‘fo Z D a—)LN D4 7 i HDCP Ewy uIEX 7 ]\ 7//%)\1&4 uJE(ﬁ
HAT—NIBBT D EFITEINET, 77V r—vay LUV TIOBEEZHBEAL2WHAE, a—A Ny s
EREFZBOEFICLET, ZOBBEMENT D L, BIAEICHIIL 721 T M%ﬁ%%ﬁﬁ%ﬂf%iTo

XV_HdmiTxSs_SetCallback
- XV_HDMITXSS HANDLER HDCP AUTHENTICATE
5. A=V TR EEITL THDCP A7 —F v~V U 2FETLET, ZOBEKIZED HDCP 7' v k 2 VI3 H %
WERL, 77747 k7abalroireEZT7LET, ZOBKPEOCHLIX, 22— —T7 IV r—varo Ao
v = ﬁﬂbfﬂm% TETTDHLEOICLET, HDCPTX AT — b =3 3 OR—Y o 7 BA

L CEMET D720, FHIRBREO FATH 2 L T Z OBBKIC 7370 CPU FEATRHAEID 4 To D L O ICHEET
LHMBERDHY FT,

XV _HdmiTxSs HdcpPoll

6. HDCP 7't bk =2)L'% HDCP 1.4, HDCP22, /I3 LICREL F1., EOFa b aRNT7 77 7 H% HDMI
BT URAT B, T a N aLOBEEETZDIZ, HDCP 7' v h a VERETLILERH D 7, £,
EoTasavBT I T 4TI TnBENPLT oy 7 L ET,

XV _HdmiTxSs HdcpSetProtocol
- XV_HDMITXSS_HDCP_NONE

- XV_HDMITXSS _HDCP_14

- XV_HDMITXSS_HDCP_22

XV _HdmiTxSs HdcpGetProtocol

7. T 27T 477 HDCP 71 b a )V EREH., RILIWOTHLHBTEET, BEIIRY b 777G ELE T/
EDOHNIRA R MZHESWTHBEL T, DL ARV FTRFEERZ NV T —T2500F, lHxOT77Y
fr—va Vv CIREL £9,

XV_HdmiTxSs HdcpAuthRequest
8. FREDAT—HF2A%F vy 7 LET, ZOF =y 7%, BELEEMTT HH0TE EITAIRETT,
XV _HdmiTxSs HdcpIsAuthenticated

9. WREICHENT D L, 7TV = a r TRSALEZANICTE £9, B L2 AT D DIFRBIED % TH
EELS, 77—y a VITIRETE 97, e R F"’EH/T//’C IWF ALz T L, RS &
AT Y OREECERENITHEIET T = ar TRODZEH TEET,

XV _HdmiTxSs HdcpEnableEncryption

XV _HdmiTxSs HdcpDisableEncryption

10. BB AT—4 2% F 2w 7 LET, ZHFZOBEBOESALAT —FATHY, IROT L —LTIEIELT D
ZENHY ET,

XV _HdmiTxSs HdcpIsEncrypted

11. 272 HDCP 7’u ha)L A7 —FAtnl/ F—4%2F v 7 LET, REEND 27 EROFEML ~L %
ETEET,

XV_HdmiTxSs HdcpInfo

XV_HdmiTxSs SetInfoDetail

HDMI 1.4/2.0 TX Subsystem
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HDMI TX Subsystem T{#E 9 5 Video PHY Controller K 5 4 /\—D{RE

HDMI 1.4/2.0 Transmitter Subsystem {Z Video PHY Controller & #2454 L T3 % 72 Video PHY Controller % = —
=TTV r—va AT HEEY 7 a—F TRLET,

[ T T TR Y L Y S 7Y T o T = R e B U o ]

o o O o Y S o T S T )

Fo 3 L A T T o Y o Y Y o Y o O o Y [N Y Y SOy Sy Ny Sy S MY S S Y |

[ BN o I v}

(s3]

s

Gy &y
=1 o ol W b

[}

[ T e T e T v T TN e TN e O e Y e T T e SO e Y e Y e O s Y s T v Y e S e Y s Y s O v Y TN e O e Y e Y e T s S s Y o N o

L e T L B I T T e L B e L o L T S T T o T S T o T 6 T S I S o |

wom

@

I+

XVphy Vphy; /* VPHY structure */
Xvphy config *XVvphyCfgPtr;
// Initialize Video PHY
XVphyCfgPtr = XVphy LookupConfig (XPAR VID PHY CONTROLLER 0 DEVICE ID);
if (XvphyCfgPtr == NULL) ({
print {"vVideo PHY dewvice not foundin\rh\r"):
return X8T FAILURE;

/* Initialize HDMI VEHY */
Status = XVphy HdmiInitialize (&Vphy, O,
XvphyCfgPtr, XPAR CPU CORE CLOCK FREQ HZ) ;
if ({(Status != XST SUCCESS) {
print ("HDMI VPHY initialization errori\n\r"}):
return XST FAILURE;

/% Register VPHY Interrupt Handler */

Status = XIntc Connect(&Intc,
XPAR MICROBLAZE SS AXI INTC 0 VID PHY CONTROLLER 0 IRQ INTR,
({InterruptHandler)XVphy InterruptHandler,
(void *)&vVphy)

if ({(Status != XST SUCCESS) {
print ("HDMI VPHY Interrupt ¥eg ID not found!\n\r");
return XST FAILURE;

/* Enable VPHY Interrupt */
XIntc Enable (&Intc,
XPAR MICROBLAZE SS AXT INTC_0_VID PHY CONTROLLER 0 TRQ TINTR) ;

Rca7rUr—aryoFI)La—F

77V r—3 3 22— R |Z HDMI 1.4/2.0 Transmitter Subsystem [ @ Video PHY Controller Z#t& L CHEHT 254513,
ROFNEZHENET,

1.
2.

HDMI 1.4/2.0 TX Subsystem

YT AT AT T2 FEEBLEY T VAT A~y ¥ — 77 ()b xvphy.h A2 7 —F LE9,
77— 3 a2—FK T Video PHY Controller D A > A X AEES L. ZEWZ2E Y TEJ,

XVphy Vphy;

Video PHY Controller £ > A2 > ZZi%, 2> ha—F5—O N —R 7 = THEREKINT A A X T —ZREERH Y
FT, 77V —vary a—RTEDAVAZ U RAERLRTRA L Z—EREESLET,
XVphy Config *XVphyCfgPtr;
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4. Video PHY Controller f > A X > ZIZDOWTC, EROT — AR E ZNENDO N~ R 7 = THEAICEE SV TH)
WHLT A2HERH Y 9, N—F 7 = 7KL xparameters . h " H A X HEE @B L CESI N, BEDOT A
A ID TR SV ET,

Video PHY Controller Z #J#l{t 92 121X, D 2 5D API B Z IO L £,

XVphy Config *XVphy LookupConfig(ul6 Deviceld);
u32 XVphy HdmiInitialize (XVphy *InstancePtr,
u8 QuadiId,
XVphy Config *CfgPtr,
u32 SystemFrequency) ;

T /3A A 1D ¥ xparameters.h IZFER L TH Y £7°,

XPAR [Video PHY Controller Instance Name in IPI] DEVICE ID

FEEIZ, SystemFrequency (VA7 AJEAMEE) b xparameters.h IZFRIEL TH Y £,

JEED:

+  Video PHY Controller ®#J#i{ki%, HDMI 1.4/2.0 Transmitter Subsystem DFIHULTE T L7I2EICEITT 5 2 & &t
L F9,

o VAT ATV —a s ~DOEIZIE, Video PHY Controller OE| 0 iAA Z X% 5 FE s LT, ZDF
B 7> a y TRLIELDERIL TH DI, 22 TIFEKL 77,

EY A H

Z ZCl¥. HDMI 1.4/2.0 Transmitter Subsystem CAER SN DT XTOHViAHZZEZRL £,

1. HPD-HDMI 7 —7V® 50VIEEEMHET ) 727110 TY,
a. MbBEWRYVT oY Hr—T L
b. XBTFRYV Y - Fr—7 gl

2. Link Ready — Video PHY Controller # Y 27 4 ¥ 2L —1 5§57 NT 1link clk NHAERKINET,
link_clk A7 —# ZDZEiZ, HDMITX ¥ 7 a7 DL P 2AF Ey b (V7 AT7—Z Ay b)) KBS h
F9. link clk DLEZBMET D L, 11y FENET, link clk DARLEITRD L, 07V T a0 F
9, LinkReady 1TV > 7 A7 —F 2 vy N O EHRHT 272D OE| D IAHZTT,

a. MBEERVZoT -V T
b. MBTFEYVZo Y-V For

3. Vertical Sync - 74 A X —T7 2 A A NZATHDMITX %7 27 ® vsync AJMEENENLIZZ L 2L
iﬁ—o

a. MBHENRY T v Y - Vertical Sync Z i L 7=
4. HDCP 14 %]V iAZ ()N—F 7 =7 T HDCP 1.4 B2 L 72356 O HF| F il 4E
HDCP 1.4 ¥ A ~—%|0 A% (/~»—F 7 = 7 T HDCP 1.4 ZHN L 725460 HF A w1l He)
6. HDCP22 % A ~—%E|ViAZ (/~»—K 7 =7 THDCP 2.2 28N L I2HE O HFHAHE)

W
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RCLEBEYRAAY—RETTVS—ay a— Ly VE#HDO<Y T
&l Y iA gy = AT

HPD XV_HDMITXSS HANDLER CONNECT
XV_HDMITXSS_HANDLER STREAM UP
XV_HDMITXSS HANDLER STREAM DOWN
FFE 2 o0 — ANy I BREILEIVIALY —ACwy TENET,
Link Ready iH LD = U ANV —A T v
Link Ready 2 H T3V =y ¥t AN Y —A F D
Vertical Sync XV_HDMITXSS HANDLER VS

Link Ready
FREi Ty Y MU T—TT,

HDCP 1.4 ] 0 iAZx
HDCP 1.4 % A ~—%F| ) A%
HDCP 2.2 # A ~—E 0 A

XV_HDMITXSS HANDLER _HDCP_AUTHENTICATE
FEE ZOa— ANy ZEEIIE ORIV ALY — R LbEHEY vy T I N ERA,

ZDa—ny 7%, HDCPFBFEAT — b =V U PNERiEE A AT — MMCEB TS &
FEITENhET,

FTT)5r— 3y a—)L/\y S8

YTV RAT A RTAN=UL, FIViIARa L THRAMNATHERE SN 2—F—EREABE T 7Y r—avind
BT DTDDAN=ALRH Y £7,

TV r—ary a—RTERLEI ANy 7L, ROERFH APLZHEH L TIRED NV K 7 —IT8&T
LB Y ET,

int XV _HdmiTxSs SetCallback(XV_HdmiTxSs *InstancePtr,

u32 HandlerType,
void *CallbackFuncPtr,
void *CallbackRef) ;

FIRAFREZ N R T —iF xv_hdmitxss.h IZEZRINTWVET,

« XV _HDMITXSS HANDLER CONNECT

¢ XV HDMITXSS HANDLER VS

« XV _HDMITXSS HANDLER STREAM UP

« XV _HDMITXSS HANDLER STREAM DOWN

e XV HDMITXSS HANDLER HDCP AUTHENTICATE

HDMI 1.4/2.0 TX Subsystem . — 82
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XV_HDMITXSS_HANDLER_CONNECT

ZOFN AT, HDMI TX 77— 7 VOB £ 721388 A X2 M (HPD L~V OER) BNRAET LN R U T—&h
£7

ZOa—n Ry JEET, WEETTLOILERDH Y 7,

L ARY MR —T N T MO E T =y 7 LT

XV _HdmiTxSs *HdmiTxSsPtr = (XV_HdmiTxSs *)CallbackRef;
HdmiTxSsPtr->IsStreamConnected
1 - Connected
0 - Disconnected

2. TTNEROGEFEMAN I vy 7 Ny T =2 HML, F—7 AU OLEITEDICL £,
void XVphy IBufDsEnable (XVphy *InstancePtr,
u8 QuadId,
XVphy DirectionType Dir,
u8 Enable) ;

3. SN2 HDMI 2> 7 28 HDMI 2.0 IZHHS L TV A0, BL O —7ARERI N THW DI 02 L £7,
int XV _HdmiTxSs DetectHdmi20 (XV_HdmiTxSs *InstancePtr);

4, ZHNTHDMI v 7 ofHIZZT T, > 7@ EDID IHFRABAL., RO APLAZHEHL Ta—HhL RNy
77— (256 /N A M) ITKL F9,

int XV _HdmiTxSs ReadEdid (XV_HdmiTxSs *InstancePtr,
u8 *Buffer);

XV_HDMITXSS_HANDLER_VS

ZOFENVIART, AJTET A AR U —AD Vertical Sync 2 HDMITX 7 a 72 L > THRIBENA - h U H—&
WET

a—)L Ry 7 A L C InfoFrame Z#55E L, v 7 ~EETE £,

void XV _HdmiTxSs SendAuxInfoframe (XV_HdmiTxSs *InstancePtr,
void *Aux) ;

XV_HDMITXSS_HANDLER_STREAM_UP

ZDOEY AT, Video PHY Controller 23V 2> 7 4 ¥ a2l —iar &%, Wz ay 7 23%E L T HDMI 1.4/
2.0 Transmitter Subsystem 2374 A h U —AZEEFTEDH LR DZTZVC N I —ENET,

ZDa—n "y JEBIE, WEFEITTHLENRH Y 7,

. YATATHDMI VX A~—F3 A a7 A4 —2FHL TWAEEAE., BRERT A L—MIESINTY XA
~—%ELLSFEELET,

2. Video PHY Controller API ZFFUM L T TX TMDS 7 & v 7 Z AN L £,

void XVphy ClkoutlOBufTdsEnable (XVphy *InstancePtr,
XVphy DirectionType Dir,
u8 Enable) ;

3.  HDMI 1.4/2.0 Transmitter Subsystem @2 7" > 7" L — |} |Z Video PHY Controller ® TX %> 7V > 7 L — | 5%
ELET,

void XV _HdmiTxSs SetSamplingRate (XV_HdmiTxSs *InstancePtr,
u8 SamplingRate) ;

HDMI 1.4/2.0 TX Subsystem
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XV_HDMITXSS_HANDLER_STREAM_DOWN

Z OEN VAL, Video PHY Controller 3V 2> 7 4 X al —L ary ANk, Hliz vy 7 BN&EET HDMI 1.4/
2.0 Transmitter Subsystem 2374 A F U —AZEEFETERLIRDITZIC N Y =S ET,

a2 —bsXy 7 BECT Video PHY Controller API ZFFOME L C TX TMDS 7 1y 7 2 M4 TE %7,
void XVphy ClkoutlOBufTdsEnable (XVphy *InstancePtr,

XVphy DirectionType Dir,
u8 Enable) ;

XV_HDMITXSS_HANDLER_HDCP_AUTHENTICATE

ZOENV AL, =T VB STz, HDCP 1.4 £7213 HDCP 2.2 XA 81 &+, HDCP MEREEHE A AT — M T
BBETLHENUT—SNET,

Zoa—n "y JEBIT, WEETTHHLERDH Y £7,
1. HDCPIE{bE AL £7,
2. PGEMRIELLKET LI LB AT ACEAHEL £,

HDMI 1.4/2.0 Transmitter Subsystem [Z%1 9% Video PHY Controller E| U sAH/\> K 5 —

Video PHY Controller K 7 A /S—{ZIZW < DD E Y ANV K Z—03% b | HDMI 1.4/2.0 Transmitter Subsystem D/
BEVR— b —V—EHEOT— NNy VEHET7 v 7 TEET, ZNHOHEIVIAZ NV K T —L xvphy.h T
ERISNLTVET,

» XVPHY_HDMI HANDLER_ TXINIT
» XVPHY_HDMI HANDLER TXREADY

a— NNy VAT IV r— gy a—RTEHRL, TNODEIVABNL R T —IZT7 v 7T HLERH Y £,

void XVphy SetHdmiCallback (XVphy *InstancePtr,
XVphy HdmiHandlerType HandlerType,
void *CallbackFunc,
void *CallbackRef) ;

XVPHY_HDMI_HANDLER_TXINIT
Z DENY IAFZIE, Video PHY Controller 75 HDMI TX #:¥7 v v 7 OB L RET 57N U H—&ENnE T,

HDMI 1.4/2.0 Transmitter Subsystem (Zxf 3 557 oy JBERE T a2 % a—3y 7 BETHIHT 2 L8 H Y
iﬁ—o

vold XV _HdmiTxSs RefClockChangeInit (XV_HdmiTxSs *InstancePtr);

XVPHY_HDMI_HANDLER_TXREADY

Z DOE| Y IAAIL, Video PHY Controller TX @V & b & v 7 2358 T £721% Video PHY Controller TX @7 Z A A2 k)
T TDHENNIRN I T—ENnET,

=Ry JBEIE, TV A= ar VT Y =TIk B Video PHY TX Ready 14 FEr T & £9,
YU TN T OERFGEZ, ES5E 7 THFA ) OFEHES TEI W, ZOF T THA I

X, BT ToTar—Y vy NEENTE Y, HDMI 1.4/2.0 Transmitter Subsystem % SEFED T 27 ATHA
THEOY 7 7L AL L THEATE £,
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A—RX 5—RDH|
ZDr7arTiE, REARZ—X =20 BT, BEF OV AT ARKFED AR MIXILTED LS I

WET D0, TLCa—P =Pz FITTRENERLET, =0y VBB CTCEITESNIBEQFEML. (77
Vir—Tay a—nw_y 7B 22 TLEEN,

A—R =R 1: 7—T L D&

=7 N A T HPD BV AL ZIE I ET,

+  [XV_HDMITXSS_HANDLER_CONNECT] OE| VALY A TGRS iz a— Ly 7 BEEPERH S L ET,
A—RT—R2: =T I)LOYR

r—7 N %<9 HPD IV IAA R ZE I ET,

+ [XV_HDMITXSS HANDLER CONNECT| OE|ViAH Y A T IZH GRS iz 2 — 8y 7 BB S L ET,

1—RX 47— X 3:InfoFrame MiE{E
Vertical Sync (VS) EI 0 IALNZAE SIET,

+ XV _HDMITXSS HANDLER VS| O#| D iAF X A IS hiza— ANy JBEBEOH SN ET,
A—R7—R4ETH ALY —LDEE

1. APl %#]f L T HDMI 1.4/2.0 Transmitter Subsystem {Zx}9" % Video PHY Controller ® TDMS 7 7 v 7 % ZhC L 57,

XVphy ClkoutlOBufTdsEnable (XVphy *InstancePtr,
XVphy DirectionType Dir,
u8 Enable) ;

13l

XVphy ClkoutlOBufTdsEnable (VphyPtr,
XVPHY DIR TX,
(FALSE) ) ;

2. API % f L T HDMI 1.4/2.0 Transmitter Subsystem DA k U — LA /NT A—H —ZRFEL £7°,

u32 XV _HdmiTxSs SetStream(XV_HdmiTxSs *InstancePtr,
XVidC VideoMode VideoMode,
XVidC ColorFormat ColorFormat,
XvidC ColorDepth Bpc,
XvidC 3DInfo *Info3D);

13l

TmdsClock = XV HdmiTxSs SetStream (HdmiTxSsPtr,
VideoMode,
ColorFormat,
Bpc,
NULL) ;

3. Video PHY Controller TX D} v 7 2 EL £7°,
VphyPtr->HdmiTxRefClkHz = TmdsClock;

HDMI 1.4/2.0 TX Subsystem
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Video PHY Controller ® HDMI TX /85 A — X% —%HEL £1°,

u32 XVphy SetHdmiTxParam(XVphy *InstancePtr,
u8 QuadId,
XVphy ChannelId ChId,
XVidC PixelsPerClock Ppc,
XVidC ColorDepth Bpc,
XVidC_ColorFormat ColorFormat) ;

fil:

Result = XVphy SetHdmiTxParam (VphyPtr,
OI
XVPHY CHANNEL ID CHA,
HdmiTxSsVidStreamPtr->PixPerClk,
HdmiTxSsVidStreamPtr->ColorDepth,
HdmiTxSsVidStreamPtr->ColorFormatId) ;

Video PHY Controller {Z TMDS B#E 7 v v 7 2542 KON/ mny 7 PR —F—% T 0/ 5 AL ET,
Video PHY Controller ¢ HDMI TX Init | ¥ iAZNZAE S ET,

o [XVPHY_HDMI_HANDLER TXINIT| ®FI VAL EZ A FITRER S NTca— ANy 7 BERIFOH S L E T,
Video PHY Controller ¥ HDMI TX Ready % W AL N ZF SN ET,

o [XVPHY_HDMI_HANDLER TXREADY] OFI VAL Z A FIZHER S iz a2 — Ny 7 BHSIFFON SV E T,
HDMI TX Stream UP F D IAZ D3 5AZ SV ET,

o IXV_HDMITXSS_HANDLER STREAM UPJ OE| D AL L A 7GR I LTz — "y 7 BIEOH &
WET,

A—RT—R5INF FRrILFA—T 44 ZHR—+F 5

=
JEFR

1.

HDMI 1.4/2.0 TX Subsystem
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N=A—F 44 F ¥ 31

APl TF ¥ RN EHEL T4 —F « 4 InfoFrame #ZF L £,
voild XV _HdmiTxSs SendAuxInfoframe (XV_HdmiTxSs *InstancePtr, void *AuxPtr);

/* 2 Channel count. Audio coding type refer to stream */
InstancePtr->HdmiTxPtr->Aux.Data.Byte[l] = N - 1;

WD APL AL CTHDMITX SS A —TF 4 4 F ¥ FAEEREL 7,

void XV _HdmiTxSs SetAudioChannels (XV_HdmiTxSs *InstancePtr, u8 AudioChannels);

11l

XV _HdmiTxSs SetAudioChannels (&HdmiTxSs, N);

Yo TN TFHAr DT 7Y r—ay Y7 b7 OF 4 xhdmi_example.c 2 — R OROM & HEHZ £,
/* Enable 2-channel audio */

XhdmiAudGen SetEnabChannels (&AudioGen, 2);

XhdmiAudGen SetPattern (&AudioGen, 1, XAUD PAT PING);
XhdmiAudGen SetPattern (&AudioGen, 2, XAUD PAT PING);

Hl: 8 F ¥ x)v A —F 4 A E YR —FTHEES

/* Enable 8-channel audio */

XhdmiAudGen SetEnabChannels (&AudioGen, 8);
XhdmiAudGen SetPattern(&AudioGen, 1, XAUD PAT PING);
XhdmiAudGen SetPattern (&AudioGen, 2, XAUD PAT PING);
XhdmiAudGen SetPattern (&AudioGen, 3, XAUD PAT PING);
XhdmiAudGen SetPattern(&AudioGen, 4, XAUD PAT PING)

’

’
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, XAUD PAT PING);

XhdmiAudGen SetPattern (&AudioGen, )

, XAUD PAT PING);
)
)

XhdmiAudGen SetPattern (&AudioGen,
XhdmiAudGen SetPattern (&AudioGen,
XhdmiAudGen SetPattern (&AudioGen,

’

, XAUD PAT PING
, XAUD PAT PING

’

0 J o U

KIZ, =T 4F FrRNOED B TEEHFLET,

AL, CED-861-D @ Table 20 [Audio InfoFrame Data Byte 4] #ZML T 7Z &0y,

WD API Z L £,

void XV _HdmiTxSs_ SendAuxInfoframe (XV_HdmiTxSs *InstancePtr, void *AuxPtr);
CRC Z 3T DHNCT — % N A N DEERET DLERH Y £,

4l

/* Channel Allocation */
InstancePtr->HdmiTxPtr->Aux.Data.Byte[4] = 0x13;

TV r—vay Y7 Ny =7 THMA®D InfoFrame 25T 5 Z L b API
XV_HdmiTxSs_SendGenericAuxInfoframe ZfEH L TEFTHZ &b TEET,

A—XH5—R6:HDMI E— K ZEBEMIZT S
WD APL 2L 97,

XV _HdmiTxSS SetHdmiMode (&HdmiTxSs) ;
XV _HdmiTxSs AudioMute (&HdmiTxSs, FALSE);

A—RX—RX7:DVIE—RZHMIZT S
WD AP L £9°,

XV _HdmiTxSS SetDviMode (&HdmiTxSs) ;
XV _HdmiTxSs AudioMute (&§HdmiTxSs, TRUE);

HDMI 1.4/2.0 TX Subsystem
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ALL PROGRAMMABLE.

ZDMDY) ) —RE K UERIBA

+§% D

L)X 1)Y—X

T

<TZENWY,

BE, Xorua—K, 7xr—TFLEDOYVR—F VY —RF, FAV LT AHSEKR—F A FEZRBL T

P IR
SEEM
WOEEHT, ZORET A N OMEERE L TRLD £,
,I.:E EIZ'KEuWi@/\_:/ a :t %unﬁﬁi n E‘b\%/\ﬁ‘% n ijﬁ

1.

A T

—_ = = =
w N = o

14.
15.
16.
17.
18.
19.
20.
21.

['Vivado Design Suite: AXI U 7 7 L > A 5 A K [ (UG1037: 335, B AZEH)

[Kintex UltraScale FPGA 5 — % 3 — b : DC ##EB L OV AC A A~ FHPE] (DS892: BB, H AZEIR)
['Virtex UltraScale FPGA 7 — % 3 — b : DC ¥t L OVAC A A~ FHEME] (DS893: sl H ARZERR)
[Kintex-7 FPGA 5 — % 3 — b : DC FthB L OV AC A A v F 4] (DS182: BEEEI. A AZEK)

['Virtex-7 T/XT FPGA 7 — % & — I : DC ##E3 L OV AC A A F 4] (DS183: B5iBhR. H AZERR)
[Artix-7 FPGA 5 — % 3 — b : DC BitEIB L N AC A A » FHME] (DS181: Hghi. B AZEHR)

[Kintex UltraScale+ FPGA 7 — % 3 — b : DC $ithds LTV AC A A v FHREE] (DS922: SEGhAl. H ASFERR)
[Virtex UltraScale+ FPGA 7 — % 3 — b : DC fitEl L TVAC A A » FH5PE] (DS923: JL5ER.  H ARGEIR)
[Zynq UltraScale+ MPSoC 7 — % > — b : DC BB L OVAC A 1 » FHPE] (DS925: FiE .  H AGERR)
. HDMI f:££ (www.hdmi.org/manufacturer/specification.aspx)

. HDCP {145 (www.digital-cp.com/hdcp-specifications)

[AXI4-Stream Video IP 38 L OV 2T & FHF A2 H A K I (UGY34)

['Vivado Design Suite =—H— H A R:IP A>T 7 L —F —%fH LT IP 7> A7 ADFRE] (UGY94: HeiBhl.

AAEERR)

['Vivado Design Suite = —4"— A R: IP 2 L 725% 5] (UG896: J:alhil. H AGEIR)

['Vivado Design Suite == —4%— # 1 K : APFJ] (UG910: Z:5EM. HAGEIR)

['Vivado Design Suite L—%— H A K:v¥ v 7 ¥ I 2 b—3 3 > ] (UG900: ZLgEhR. HARZEMR)

[ISE %>% Vivado Design Suite ~DFATAH A K ] (UGI11: JGEIR. HAGEIR)
[KCU105 R—K =—H%— H 1 K] (UG917)

[Vivado Design Suite = —H%— H A FN: 7' a7 7 AR LT v 7 [(UGY0S: J:5BhR. HAGERR)

['Vivado Design Suite =—H%— A K: A > 7 U 27— 3 > ] (UG904: JiERR. HAGEIR)

[ AXI Interconnect LogiCORE IP #4447 1 K ] (PG059)
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22. [Video PHY Controller LogiCORE IP 4147 1 K ] (PG230)

23. [HDCP v2.2 & A K ] (PG249)

24. [HDCP v1.4 8577 A K ] (PG224)

25. [AXI4-Stream to Video Out LogiCORE TP #5571 K ] (PG044)

26. ANSI/CTA #E¥ (https://standards.cta.tech/kwspub/published docs/ANSI-CTA-861-F-Preview.pdf)

HETERE

WDFRIC, ZOXEOUETEREEZ KL ET,

At NnN—vay NE
201754 A5H 2.0 1 7uyZHi=Y 1 ¥ 27 kA (IPPC) DY R— b &Y,
2016411 A 30 H 2.0 s WUTN TH AU OBITICET HEEEZ BN,
2016410 A 05 H 2.0 s BTN Ty Ta—%E,

« HPD ® XGUI A7 3 > %8,

e VI RT T Da—R Hr— &8I,

PAV 720 TAHBBEAOT 7V r—= a v OmERHE] 2 F i,
201646 A 8 A 2.0 *+ Video over AXI-Stream DY — bk (47> 3 ) & HH,

2016 4-4 A 6 H 2.0 o TP o) 1T THEEE) D& 7> a v %iBIN

o M OFED [HR—F SR TWRVEERE] & FHT,

o TRUEEER ) OFEE T,

o (BT URATFAEFERT AT AL ] OBEETH,

o YA Tu—DFE] OFEEFEH,

e In=RoxT7 T2 & ETHMEGEE Ovr>arz=F,
e MR 7TV —vary VT Ny =T RER,

2015411 H 18 H 1.0 HIIR
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