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I Why 4K?

3

= Higher Resolution (8192x4320), (4096x2160), (3840x2160)

= Higher Frame Rates 48, 60, 120

= Extended Color Fidelity
— Greater bit Depth 10, 12, 16-bits
— Extend Gamut, P3 (XYZ), ACES,
— Look Up Tables (LUT), S-Log

= Digitally Emulate Film

$T2036-1 / ITU-R BT.2020
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Image Size Matters
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Image Size Matters, How Many Pixels?
-
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Evolution of SDI
— EAV
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= SMPTE 2048 - 0/1/2 2048 x 1080 and 4096 x 2160 Digital Cinematography
Production Image Formats FS/709 — Roadmap for the 2048 Document Suite

= SMPTE 2036 Ultra High Definition Television image Parameter Values
for Program Production.

= SMPTE 425-5 Image Format and Ancillary Data Mapping for the Quad Link
3 Gb/s Serial Interface

= 12Gb/s & 6Gb/s SMPTE Standards 2082/2081 in progress.

= 10Gb/s Optical Standardized in SMPTE 435 10Gb/s Serial Signal/Data Interface
— Part 1 Basic Stream Distribution
— Part 2 10.692 Gb/s Stream - Basic Stream Data Mapping
— Part 3 10.6921 Gb/s Optical Fiber Interface
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Image Structure Multiplexed

together producing twice the data rate

Data Stream One
Virtual Interface
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Channel Coding uses NRZ|

G1(X)=X9+ X4+ 1.

G2(X)=X+1.
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Data Stream one and two of the virtual interfaced are multiplexed
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I SMPTE Standards

= SMPTE 425-5 Image Format and Ancillary Data Mapping for the
Quad Link 3Gb/s Serial Interface

= Combines four 3G-SDI signals in Quad Link 3Gb/s
— Link 1, Link 2, Link 3, Link 4

= Image Format 2160 Line
— Uncompressed 10-bit or 12-bit

=  Supports of 3840x2160 or 4096x2160
= Tile and Sample Interleaved modes
= Support of 352 Video Payload ID

8 KEITHLEY 29 June 2015 TEk[l'Oll/iX‘”
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I Four Sub Images
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= Simple Method

= Need to ensure correct timing for alignment of Image.
= Requires large memory to store images.

= Used within post production and camera application.
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I Sample Interleaved
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= More complex multiplex of data
= Simpler memory configuration and less processing delay
= Used for transmission and encoding
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Mapping Overview of 2160 Source Image
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I SMPTE 2081 & 2082

= SMPTE 2081-1 6Gb/s Signal/Data Serial interface — Electrical
= SMPTE 2081-2 6Gb/s Signal/Data Serial interface — Optical

= SMPTE 2082-1 12Gb/s Signal/Data Serial interface — Electrical
= SMPTE 2082-2 12Gb/s Signal/Data Serial interface — Optical

rl KEITHLEY 29 June 2015 TEktl'Oll/iX"”
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I 2081/2082 10-bit Multiplex

(YZAX)AVS
(Yo00)AV'S
(Y000)AVS
(Y44e)AVS

(UZAX)AVS
(U000)AVS
(U0O0D)AVS
(Y44e)AVS

(UZAX)AVS
(U000)AVS
(U000)AVS
(CEEIS

T D T T D
.m .anln” o .m WM © .m M @
585 | 6528 | 5i¢
T4 THO
040 0d0
TN TN
ONT ONT
UzAX)AVE B UZAXIAVE B (UZAX)AVYT
(uooo)Av3 Nl (Uo00)AVE J (Uo00)AVI
(uooo)Ava N (Uo00)AV3 J (yo00)AVI
(EERINEN NCEERDINEN KRR N
6L6L.A 6L6L.A 6L6L.A
816L.A 816L.A 816L.A
£ £ 2
— — |
< < g
S S S
k=) 2 =)
&) ) a
A EA EA
ZA A ZA
LA LA LA
0.A 0.A

(UZAXIAVS
(UO0D)AVS

(UODD)AVS
(U44E)AVS

()
c
O
IS
©
o
&
8
]
(@]

(UZAXINVS
(UO0D)AVS

(U000)AV'S
(U44E)AVS

o
=
T
IS
3
o
&
i
3
o)

(UZAXIAVS
(UO00)AVS

(YO00)AV'S
(U44e)AVS

©
o
e
T
S
@
o
&
i
@
o)

(UZAX)AVS
(Y00O)AVS
(U0O0D)AVS
(Y44e)AvsS

Ancillary

Optional
Data

THD
04D
TN
ONT
(PINIINE
(U000)AVS
(U000)AVS
CEERINE!

(UZAX)AVS
(UO0D)AVS
(UO0O)AV'S
(Y44e)AVS

Data Stream Four

)
O
©
Y
| -
]
—
k=
=
<
o
—i
a)
0p]
n
~~
O
Q
O

Data
Stream
Three One

Data
Stream

Data
Stream
Two

(UZAXIAVS
(UZAX)AVS
(UZAXIAVS

(UODD)AVS
(U00D)AVS

(U00D)AVS

(U00D)AVS
(U00D)AVS
(UO0D)AVS

(Y44E)AVS
(Y44E)AVS

(Y44E)AVS

/

Tektronix-

29 June 2015

KEITHLEY

13



Eye Specifications

Overshoot l

< 10% of Amplitude

0 1]
0.8 Volts | —_, 201{;“52;:1?&
+10%
-

<« Unit __,.‘

Interval Rise/Fall Time Rise/Fall Time

2082
No greater than 80ps, No greater than 45ps,
and shall not differ by and shall not differ by
more than 30ps more than 14ps
KEITHLEY Tektronix-
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WFMB8300 4K Support
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8000 Series 4K Support

= 4K Option requires 3G and 2SDI option

= Allows customer to upgrade their current
8000 series product to support 4K

= Combines 4 SDI inputs
— Four HD-SDI
— Four 3Gb/s Level A & B

= Combines Picture & Traces
= New Video Session display
= New Timing Display

= ANC Data monitored from Link 1 & 2 ’» |
— Embedded Audio | (rer) (o)

e KEITHLEY 29 June 2015 'I‘(El(tl"('.lll/iX'9

A Tektronix Company



8000 Series 4K Requirements

* Needs 4 signals of the
same format and timed together

= Need 4K option key installed

= Need 2SDI option

= |deally correct VPID

= Maximum two traces available

= ANC Data from Channel 1 & 2
— e.g. Embedded Audio

= Demo with TG8000 and 2 SDI7s

el KEITHLEY 29 June 2015 'I‘(El(tl"('.lll/iX'9
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4K Monitoring

4 |nput Buttons

Illuminated

= Picture Combined

= Traces Combined

= Limited ANC Data
(CH1 & 2)

= Limited Embedded

Audio (CH1 & 2)

SyncVu Disable / Enable UHD/4K Video
3D Input Type Off /.-

Multi-Input Mode Disable / Enable

USB Unmount Press Select

USB Status Press Select

Thumbnail On / Of

3840X2160p 29.97 1D: WIFM8300_20083¢
SDI In Quad-HD T k - Embd: PPPP PPPP PPPP PPPP PPPP PPPP PPPP PPPP
Ref: Internal e ll'on/lx Ic: Disabled

| \/
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4K Monitoring — 4 Tile

= Max 2 Trace Tiles
= Combined Picture

Bars: 100%

ideo Session Page 1 of 2

Input: SDI Input 1A Signal:

Effective: 3840X2160p 29.97 (Det 3840X2160p 29.97) — HD SDI 422 - 4x1

Selected: 3840X2160p 29.97 — Auto Structure — Quad Link HD

Links 352M Payload Y Stuck Bits C Stuck Bits AP CRC
85h C6h O0h O1h 6FODh 5BCAhR
85h C6h OOk Olh 1E60h 89F1h
85h C6h OOk Olh 347Dh OSE3h

85h C6h O0h O1h AAFOh C7CEh

Ancillary Data: Y and C Present CRC Changed since reset: Yes

SAYV Place Err: Ok Line Length Err:
Field Length Err: K Line Number Error:

Press SEL — reset. L/R arrow key stop/start. /Down change page
| 3840X2160p 29.97 ID: WFM8300

SDI In Quad-HD Tekt . Embd: PPPP PPPP PPPP PPPP PPPP PPPP PPPP PPPP
| Ref: Internal | e l‘OIl/]X el Disabled

Rl KElTHLEY] Tektronix-
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4K Monitoring — Video Session

Statistics

RGB Gamut Error
Cmpst Gamut Error
Luma Gamut Error

Y Chan CRC Error

C Chan CRC Error

Y Anc Checksum Error
C Anc Checksum Error

Changed since reset: No

| \/
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Video Session
Status Err Secs
16

39
3

Run Time: 0 d, 00:01:12
Press SEL — reset. L/R arrow key stop/start. Up/Down change page

Tektronix
.

Page 2 of 2
Err Fields % Err Fields

818
2447

Running

ID: WFM3300 4K Demo
Fmbd: — — —— — - —

Disabled

Select Status button
Push & Hold Status to
access menu

Select Display Type
Select Video Session
Use Up/Down Arrows
to select pages

Tektron/ix@



4K Monitoring — Timing Display

Input Timing To External Reference

Circle will be in the center when input
timing matches the Reference

1D: WFM8300_1c6bbE

= Select MEAS button

= Push & Hold MEAS to
access menu

Select Display Type

= Select Timing

Ensure EXT selected

Vertical Offset:
13 lines delaved

Horizontal Offset: u
2197 us advanced

Relative to:
Analog(DAC) |

Link B to Link A:
26.936 ns delaved

2 clocks delaved

Link C to Link A:
13.468 ns advanced

1 clocks advanced

Link D to Link A:
13.468 ns advanced

1 clocks advanced

i == ———— —— —— ——— ——— — ———

Tektron/ix TC
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Quad Link Timing Display

= Reference Signal vs Input Signal

= Vertical = Line , Horizontal = us Delay

= HDTV Sampling Frequency (fs) = 74.25MHz

1s

= 1Clock = 7425 M H7 = 13.468ns

Input Timing To External Reference
Vertical Offset:

1 lines advanced
Horizontal Offset:
2919 us delayved
Relative to:
SerialiOH)
Link E to Link A:

40.404 ns delayed

3 clocks delayved

Link C to Link A:
30.808 ne delaved
6 clocks delayved

Link D to Link A:

Circle will be in the center when input 40.404 ns delaved
timing matches the Reference 3 clocks delayved
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