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Outline

Introduction: Video Processing in high-end TV 
ïWhy Frame Rate Conversion

ïPicture Quality, Market Requirements

ïThe PNX5100 (system, SoC, Video sub-system)

Highlighted Features 
ïHigh Definition Halo Reduced Frame Rate Conversion

ïThe TM3271 media processor

ïOn the fly compression of video traffic from/to SDRAM memory

PNX5100 product status

Lessons learned / Outlook towards future
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Introduction
Market outlook & value proposition
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Why (Source): Movie Judder Cancellation
ï Movie content is shot in 24 Hz and displayed traditionally at 60Hz. This is achieved by 

alternating repeating original pictures 3 and 2 times, called 3:2 pulldown

ï Visually 3:2 pull-down leads to Motion Judder which is especially noticeable on larger display

ï Movie Judder can be removed by means of applying Motion Compensated Frame Rate 

Conversion (Movie Judder Cancellation)

Why (Display: LCD): Motion Blur Reduction
ï LCD displays are so called sample-and-hold displays (pixel values are frozen for the duration 

of the frame)

ï Visually, the sample and hold effect leads to Motion Blur (images seem less sharp once they 

start moving)

ï Effect can be reduced by displaying at higher frame-rates (120 Hz) and apply Motion 

Compensated Frame Rate Conversion

Bottom line
ï Frame Rate Conversion is key to remove movie-judder-cancellation and motion-blur-reduction

How
ï 2 frame block based Motion Estimation + Motion Compensated Temporal Up-conversion

ï 3 frame block based Motion Estimation + Motion Compensated Temporal Up-conversion with 

occlusion detection

Frame Rate Conversion
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Picture Quality Leadership

NXP has a long pedigree of World class Picture 
Quality products

We are the inventors of Frame Rate Conversion
ï Standard Definition: Melzonic (1995),

Falconic (1999), Jaguar (2004)
ï High Definition: PNX5050 (2007), 
ï Full HD Halo Reduced: PNX5100 (2008), 

PNX85500 (2009)
ï NXP has extended patent portfolio 

Å Exclusive ownership of Frame Rate Conversion 
(ME/MC) patent family; traditional as well as Halo 
Reduced

NXP has advanced LED Backlighting technology
ï 2D Luminance and Color Dimming/boosting
ï Strong patent portfolio

Extended NXP Innovation in color / spectrum 
sequential BL technologies
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Hybrid TV system

NXP
PNX854x

Hybrid

Tuner

DDR

64 MB

FLASH

32 MB

DVI/HDMI DIGITAL 
AUDIO OUT

DIGITAL 
AUDIO IN

Audio

AMP

Channel 

Decoder

DVI/HDMI

Complete one chip TV:

ÅCost sensitive midrange market

ÅConnectivity,OSD

ÅHybrid source decode

ÅDe-interlacing

ÅAudio/Video processing

Picture Quality processor

ÅHalo reduced HD Frame Rate Conversion

ÅLCD Motion Blur Reduction

ÅDisplay color and Contrast enhancements

NXP
PNX5100

1080p@120Hz

Full up 

conversion

Motion Blur

DDR

128 MB

1920x1080p @120hz
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32 bit DDR-2 

Controller

PNX5100
SoC view

Computing system:

ï 3 x TM3271 32I/64D 

Video processing & rendering:

ï CPIPE, 2 video layers, 1 GFX layer 

ï UIP Format conversion and measurement

Memory interface:

ï DDR-2 667 MHz 32-bit interface

External Video input:
ï 2 x LVDS Rx

ï Up to 1920x1080p 60hz 

ï (including  1/9 display res. PIP in H/V 

blanking)

ï Additional digital ITU601 input for sub-

channel video data

External Video output:
ï 2x or 4x LVDS Tx

ï Up to 1920x1080p 60hz / 1366x768p 120Hz

ï Up to 1920x1080p 120 Hz

ï Vector & Depth info for 3D support in VBI

Peripherals:
ï PCI 

ï (Boot, GFX transfer,Debug)

ï 2x I2C (I2C Ą DMA)

ï EJTAG

ï UART/GPIOôs

ï GPIO (16, 4 PWM)
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U1

U2

U3

U4

U5

U6

TM3271

TM3271

TM3271

CAB
LVDS RX

LVDS TX

DDR2

Layout view of PNX5100

Process:

CMOS090 LP (7 Layers)

Number of Pads: 674

Package:

456 BGA

35 mm body

1.27 mm pitch

4 layer BGA substrate

Core power 4.5 Watt

U1: TM3271 x 3, PCI, I2C, etc.

U2: LVDS Tx, 

U3: CPIPE (Video output)

U4: LVDS Rx, UIP (Video Input)

U5: Clocks

U6: DDR2, DMA Controllers


