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NatureVue Video Signal Processor with
Bitmap 0SD, Dual HDMI Tx, and Encoder

ADV8003

FEATURES
Video signal processor
Full 12-bit, 4:4:4 YCbCr (color space) internal processing
Motion adaptive deinterlacing with ultralow angle
interpolation
Multiple video processing paths with up to 3 simultaneous
video streams including picture-in-picture (PiP) support
Upscaling and downscaling to/from 4k x 2k
Aspect ratio conversion/panorama scaling
Cadence detection for the recovery of original frames from
film-based content
Dual video scalers enable simultaneous output of multiple
different resolutions
Sharpness and detail enhancement
Noise reduction for random, mosquito, and block noise
Frame rate converter (FRC)
Video metrics readback to enable correct phase and
frequency selection for graphics inputs
On-screen display (OSD)
Internally generated bitmap-based OSD allowing overlay
on one or more video outputs
Overlay on 3D and 4k x 2k video formats
Dedicated OSD scaler
Alpha blending of OSD data on video data
Disturbance free blending of OSD on either of 2 zones
Support for external OSD

Easy to use software tool for developing OSDs
HDMI transmitters
Dual 4k x 2k HDMI transmitters
Audio return channel (ARC) support
Dual audio insertion from TMDS Rx or from audio input pins
Support for serial audio using the S/PDIF audio pin
8-channel I?S audio inputs supporting up to 192 kHz
sample frequency
6-channel direct stream digital (DSD) audio inputs
Noise shaped video (NSV) 6-DAC video encoder
Six 12-bit NSV video DACs supporting SD, ED and HD video
Rovi Rev. 7.1.L1 (SD) and Rev. 1.4 (ED) compliant
Professional video features
Capability to output up to 36-bit TTL pixel data
Full color space converter on the output TTL pixel data
TTL video, audio, SPI, and interrupt pins disabled by default
Ability to synchronize output video to externally applied
reference sync signals

APPLICATIONS

High end A/V receivers
Upconverting DVD players/recorders
Video conferencing and distribution
HDMI splitters

Video walls
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ADV8005

GENERAL DESCRIPTION

The ADV8005 is a multiple input video signal processor that can
deinterlace and scale standard definition (SD), enhanced
definition (ED), or high definition (HD) video data to ultra HD
formats; generate a bitmap on-screen display (OSD); and output
the video with OSD overlaid on two High-Definition Multimedia
Interface (HDMI®) transmitters and a video encoder.

The 60-bit TTL video port can be used to input video to the
ADV8005 in a number of ways: using the 48-bit TTL pixel port,
using the 24-bit external OSD TTL pixel port, or from a device
with an HDMI transmitter such as the ADV7850. The ADV8005
supports many of the formats outlined in the CEA-861-F and
VESA specifications, as well as several other widely used timing
formats.

The ADV8005 features primary and secondary video scalers
that enable simultaneous output of multiple different resolutions.
The primary video scaler can upscale to 4k x 2k modes. The
secondary video scaler can upscale to 1080p or UXGA graphics.
4k x 2k downscaling is performed using the secondary video
scaler, leaving the primary video scaler available for other video
processing.

The ADV8005 primary video scaler can perform high
performance, motion adaptive interlaced to progressive
conversion on SD and HD content. Additional functionality has
also been added to ADV8005 to facilitate upscaling and
downscaling to VESA formats with pixel clock frequencies below
300 MHz.

Detail enhancement and image enhancing techniques such as
random, mosquito, and block noise reduction allow improved
final image quality. The frame rate converter of the ADV8005
allows the conversion between common frame rates with support
to output two different frame rates simultaneously under certain
conditions.

The ADV8005 can accept OSD information from an external OSD
source on one of its inputs, or it can internally generate a high
quality, bitmap-based OSD. The internal OSD is highly flexible
and allows the system designer to easily incorporate features

like scrolling text and animation in various color depths up to
24-bit true color.

Analog Devices, Inc., provides an OSD development tool (Blimp)
to assist in the design, debug, and emulation of the OSD prior
to integration with the system application. When the design is
complete, the OSD development tool automatically generates
code to which system application programming interfaces
(APIs) can be added before integration with the system
application and an OSD design resource, which must be
downloaded to an external SPI flash memory.

Video can be output from the ADV8005 using one or both of the
HDMI transmitters and/or the six-DAC SD/HD video encoder.
The six 12-bit NSV° video DACs allow composite (CVBS),
S-Video (Y/C), and component (YPrPb) analog outputs in
standard, enhanced, and high definition video formats.
Oversampling of 216 MHz (SD and ED) and 297 MHz (HD)
removes the requirement for external output filtering. Rovi® and
non-Rovi variants of the ADV8005 are available.

Both of the HDMI transmitters on the ADV8005 support 4k x 2k
and all mandatory and many optional 3D video resolutions. Each
transmitter features an audio return channel receiver (ARC).
The ADV8005 can receive up to eight channels of I’S, S/PDIF,
direct stream digital (DSD), and high bit rate (HBR) audio passed
from either the serial video Rx or from the externally available
audio input pins.

The ADV8005 supports the I*C protocol for communication
with the system microcontroller.

ADV8005 MODELS

The ADV8005 includes a number of models, each featuring
different capabilities; all are provided in the same 19 mm x
19 mm, 425-ball CSP_BGA package (see Table 9).

Note that the functionality of the ADV8005KBCZ-8A is
described throughout this data sheet. Some sections are not
relevant to other models because not all of the blocks found in
the ADV8005KBCZ-8A are included in those models. Table 9
lists the functionality for each model.
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ADV8005

SPECIFICATIONS

Measured at DVDD = 1.746 V to 1.854 V, DVDD_DDR = 1.746 V to 1.854 V, PVDDI1 = 1.746 V to 1.854 V, PVDD2 = 1.746 V to 1.854 V,

PVDD3 =1.746 V to 1.854 V, PVDD5 = 1.789 V to 1.90 V, PVDD6 = 1.789 V to 1.90 V, PVDD_DDR = 1.746 V to 1.854 V, AVDD3 =

1.746 V t0 1.854 V, AVDD4 = 1.746 V to 1.854 V, CVDDI1 = 1.746 V to 1.854 V, AVDD1 = 3.20 V t0 3.40 V, AVDD2 =320 Vt0 3.40 V,
DVDD_IO =3.20 V to 3.40 V, Tm to Tmax = 0°C to 70°C, unless otherwise noted.

ELECTRICAL CHARACTERISTICS

Table 1.
Parameter Symbol Test Conditions/Comments Min Typ Max Unit
STATIC PERFORMANCE
Resolution (Each DAC) 12 Bits
Integral Nonlinearity, +ve' INL DAC outputs sampled at 500 kHz 0.389 LSB
Integral Nonlinearity, —ve' INL DAC outputs sampled at 500 kHz —-0.322 LSB
Differential Nonlinearity, +ve* | DNL DAC outputs sampled at 500 kHz 0.183 LSB
Differential Nonlinearity, —ve? | DNL DAC outputs sampled at 500 kHz -0.208 LSB
DIGITAL INPUTS
Input High Voltage \ 0.7 x \Y
DVDD_IO
Input Low Voltage \' 0.3 X Y
DVDD_IO
Input Leakage Current Iin HDMI Ethernet and audio channel +60 pA
(HEAC_x#) inputs
DDR_DQS[x] inputs +60 MA
Other digital inputs +10 HA
RESET +60 A
Input Capacitance Cin 13 pF
DIGITAL INPUTS (5 V TOLERANT)
Input High Voltage Vin 34 Vv
Input Low Voltage \' 0.8 Vv
Input Leakage Current Iin +60 pA
DIGITAL OUTPUTS
Output High Voltage Von 24 Vv
Output Low Voltage Vou 0.4 \
High Impedance Leakage ILeak +10 pA
Current
Output Capacitance Cour 13 pF
POWER REQUIREMENTS?*
Digital Power Supplies DVDD, DVDD_DDR, 1.746 1.8 1.854 Y
PVDD_DDR
PLL Analog Supply PVDD1 1.746 1.8 1.854 Vv
PLL Digital Supply PVDD2 1.746 1.8 1.854 \Y
Encoder PLL Supply PVDD3 1.746 1.8 1.854 Vv
HDMI PLL Power Supply®
Transmitter 1 (Tx1) PVDD5 1.789 1.845 1.90 \
Transmitter 2 (Tx2) PVDD6 1.789 1.845 1.90 \
HDMI Analog Power Supply
Tx1 AVDD3 1.746 1.8 1.854 \"
Tx2 AVDDA4 1.746 1.8 1.854 Vv
Comparator Power Supply CVvDD1 1.746 1.8 1.854 Vv
HDMI Rx Inputs Analog AVDD1 3.20 33 3.40 "
Supply
Encoder Analog Power AVDD2 3.20 33 3.40 \Y
Supply
Digital Interface Supply DVDD_IO 3.20 33 3.40 \Y
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ADV8005

Parameter Symbol Test Conditions/Comments Min Typ Max Unit
Digital Power Supply Iovoo, lovop_or, lvop_por Mode 1 1693.9 mA
Currents
Mode 2 1508.1 mA
Power-down mode 11.7 mA
PLL Analog Supply Current lpvop1 Mode 1 23.0 mA
Mode 2 20.5 mA
Power-down mode 0.9 mA
PLL Digital Supply Current lpvop2 Mode 1 21.3 mA
Mode 2 19.26 mA
Power-down mode 0.06 mA
Encoder PLL Supply Current lpvo3 Mode 1 13.8 mA
Mode 2 3.27 mA
Power-down mode 0.01 mA
HDMI Tx1 PLL Supply Current | lpvops Mode 1 749 mA
Mode 2 59.0 mA
Power-down mode 0 mA
HDMI Tx2 PLL Supply Current | levoos Mode 1 75.0 mA
Mode 2 0.5 mA
Power-down mode 0 mA
HDMI Tx1 Analog Power |avop3 Mode 1 294 mA
Supply Current
Mode 2 19.7 mA
Power-down mode 0 mA
HDMI Tx2 Analog Power |avopa Mode 1 26.6 mA
Supply Current
Mode 2 0.6 mA
Power-down mode 0 mA
Comparator Power Supply lcvop1 Mode 1 784 mA
Current
Mode 2 734 mA
Power-down mode 1.1 mA
HDMI Rx Inputs Analog lavoD1 Mode 1 63.1 mA
Supply Current
Mode 2 57.6 mA
Power-down mode 0.2 mA
Encoder Analog Power Supply | lavop2 Mode 1 38.0 mA
Mode 2 349 mA
Power-down mode 2.1 mA
Digital Interface Supply lovop_io Mode 1 3.0 mA
Current
Mode 2 1.3 mA
Power-down mode 0 mA

" Integral nonlinearity (INL) measures the deviation of the actual DAC transfer function from the ideal. For +ve INL, the actual line lies above the ideal line value. For —ve INL,
the actual line lies below the ideal line value.

2 Differential nonlinearity (DNL) measures the deviation of the actual DAC output voltage step from the ideal. For +ve DNL, the actual step value lies above the ideal
step value. For —ve DNL, the actual step value lies below the ideal step value.

3 Mode 1 involves a 1080i, 60 Hz input to the ADV8005 receiver and a 720p, 60 Hz input to the ADV8005 TTL external OSD input. Both inputs are run through the front-
end color space converters. The 1080i, 60 Hz video stream is deinterlaced and upscaled to 4k x 2k at 24 Hz. The 720p video stream is input to the OSD block and is
blended onto the 4k x 2k at 24 Hz video stream using the OSD block scaler. Both HDMI transmitters are then driven using the 4k x 2k at 24 Hz output.

4Mode 2 involves a 1080i, 60 Hz input to the ADV8005 receiver. This input is run through the front-end color space converter. The 1080i, 60 Hz video stream is
deinterlaced and is output to HDMI Tx1. The secondary VSP is used to convert the 1080p video stream to 480i and is output using the SD encoder.

® For normal operation, set the Tx PVDD5 and PVDD6 supplies to 1.845 V + 3%. However, if the ADV8005 die temperature is kept below 100°C, it is possible to use
PVDD5 and PVDD6 with a reduced nominal voltage supply level of 1.8 V + 3%. It is possible to measure the die temperature (T,) of the ADV8005 using the method
outlined in the Thermal Considerations section. If using this reduced voltage level with Tx PYDD5 and PVDDS, it is the responsibility of the customer to ensure that the
die temperature is below 100°C when used in the highest power mode of the application and at its highest ambient temperature.
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ADV8005

ANALOG SPECIFICATIONS
Table 2.
Parameter Symbol Test Conditions/Comments Min Typ Max Unit
OUTPUT
Low Drive Qutput Current (Full Scale) Rser=4.12 kQ, Ru =300 Q 3.95 43 45 mA
Output Compliance Voc 0 14 Vv
Output Capacitance Cour DAC1, DAC2, DAC3 9 pF
DAC4, DAC5, DAC6 9 pF
DAC
DAC-to-DAC Matching DAC1 to DAC6 0.9 %
DAC Analog Output Skew DAC1 to DAC6 0.2 ns
DATA AND I’C TIMING CHARACTERISTICS
For input timing measurements, Vin = DVDD_IO and Vi = GND.
Table 3.
Parameter Symbol | Test Conditions/Comments | Min Typ Max Unit
TMDS CLOCK
TMDS Input Clock Frequency 25 297 MHz
TMDS Output Clock Frequency 25 297 MHz
CLOCK AND CRYSTAL
Crystal (XTAL) Frequency 27 MHz
Stability +50 ppm
Video Input Clock Frequency
Range
Primary 135 162 MHz
Secondary 13.5 162 MHz
Video Output Clock Frequency 13.5 162 MHz
Range
Serial Clock Frequency
Serial Port 1 (SCK1) 50 MHz
Serial Port 2 (SCK2) 1.5 81 MHz
Serial Port 3 (VBI_SCK) 27 MHz
Audio Frequency
SCLK 49.152 MHz
MCLK 98.304 MHz
DSD_CLK 5.6448 MHz
FAST I2C PORTS' See Figure 3
SCL Frequency 400 kHz
SCL Minimum Pulse Width High t 600 ns
SCL Minimum Pulse Width Low t 13 ps
Start Condition Hold Time ts 600 ns
Start Condition Setup Time ts 600 ns
SDA Setup Time ts 100 ns
SCL and SDA Rise Time te 300 ns
SCL and SDA Fall Time t7 300 ns
Stop Condition Setup Time ts 0.6 ps
SERIAL PORT?*3
Master Serial Port (Serial Port 2) See Figure 4, Figure 5, and
Figure 6
CS2 Falling Edge to SCK2 to, tio ts or tio, depending on the 1 x SCK2* 1.5 x SCK2* ns
Rising/Falling Edge values of CPHA and CPOL
SCK2 Rising/Falling Edge to ti, tz ti or tiz, depending on the 1 x SCK2* 1.5 x SCK2* ns
CS2 Rising Edge values of CPHA and CPOL

Rev. 0 | Page 7 of 52




ADV8005

Parameter Symbol | Test Conditions/Comments | Min Typ Max Unit
CS2 Pulse Width tis 1880 1900 ns
SCK2 High Time tis 0.45 x SCK2* 0.55 x SCK2* % duty cycle
SCK2 Low Time 0.45 x SCK2* 0.55 x SCK2* % duty cycle
MOSI2 Start of Data Invalid to tis SPI Mode 0, SPI Mode 3 1.45 ns
SCK2 Falling Edge
CS2 Start of Data Invalid to tis SPI Mode 0, SPI Mode 3 1.21 ns
SCK2 Falling Edge
SCK2 Falling Edge to MOSI2 End | tis SPI Mode 0, SPI Mode 3 0.08 ns
of Data Invalid
SCK2 Falling Edge to CS2 End | tis SPI Mode 0, SPI Mode 3 0.19 ns
of Data Invalid
MISO2 Setup Time ti7 Valid regardless of the 11.19 ns
SCK2 active edge used
MISO2 Hold Time tis Valid regardless of the 0.0 ns
SCK2 active edge used
MOSI2 Start of Data Invalid to tio SPI Mode 1, SPI Mode 2 1.45 ns
SCK2 Rising Edge
CS2 Start of Data Invalid to tio SPI Mode 1, SPI Mode 2 1.21 ns
SCK2 Rising Edge
SCK2 Rising Edge to MOSI2 End | tz0 SPI Mode 1, SPI Mode 2 0.08 ns
of Data Invalid
SCK2 Rising Edge to CS2 End to SPI Mode 1, SPI Mode 2 0.19 ns
of Data Invalid
MISO2 Setup Time tar Valid regardless of the 11.19 ns
SCK2 active edge used
MISO2 Hold Time t2 Valid regardless of the 0.0 ns
SCK2 active edge used
Slave Mode (Serial Port 1) See Figure 7, Figure 8, and
Figure 9
cs1 Falling Edge to SCK1 t3, toa t23 Or tz4, depending on the 50.0 ns
Rising/FaIIing Edge values of CPHA and CPOL
SCK1 Rising/Falling Edge to tas, tas t2s Or tz, depending on the 50.0 ns
CS1 Rising Edge values of CPHA and CPOL
CS1 Pulse Width tr 5x SCK1* ns
SCK1 High Time t0 0.45 x SCK1* 0.55 x SCK1* % duty cycle
SCK1 Low Time 0.45 x SCK1* 0.55 x SCK1* % duty cycle
MOSI1 Setup Time tan SPI Mode 0, SPI Mode 3 1.63 ns
MOSI1 Hold Time t3 SPI Mode 0, SPI Mode 3 0.66 ns
SCK1 Falling Edge to MISO1 ts3 SPI Mode 0, SPI Mode 3 57 ns
Start of Data Invalid
SCK1 Falling Edge to MISO1 End | ts4 SPI Mode 0, SPI Mode 3 12.16 ns
of Data Invalid
MOSIT Setup Time tas SPI Mode 1, SPI Mode 2 1.63 ns
MOSI1 Hold Time tse SPI Mode 1, SPI Mode 2 0.66 ns
SCK1 Rising Edge to MISO1 Start | ts7 SPI Mode 1, SPI Mode 2 57 ns
of Data Invalid
SCK1 Rising Edge to MISO1 End | tss SPI Mode 1, SPI Mode 2 12.16 ns
of Data Invalid
Slave Mode (Serial Port 3) See Figure 10
VBI_SCK High Time tao 0.45 x VBI_SCK* 0.55 x VBI_SCK* | % duty cycle
VBI_SCK Low Time 0.45 x VBI_SCK* 0.55 x VBI_SCK* % duty cycle
VBI_CS Pulse Width 5 x VBI_SCK ns

VBI_CS, VBI_MOSI Setup Time
VBI_CS, VBI_MOSI Hold Time

tao
tn

SPI Mode 0 only
SPI Mode 0 only

1.27
0.15

ns
ns
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ADV8005

Parameter

Symbol

Test Conditions/Comments

Min

Typ

Max

Unit

SPI Passthrough Mode

Data Transition on SCK1 to
Start of Data Invalid on SCK2

Data Transition on SCK1 to End
of Data Invalid on SCK2

Data Transition on MOSI1 to
Start of Data Invalid on
MOSI2

Data Transition on MOSI1 to
End of Data Invalid on
MOSI2

Data Transition on MISO2 to
Start of Data Invalid on
MISO1

Data Transition on MISO2 to
End of Data Invalid on
MISO1

Data Transitionon CS1to
Start of Data Invalid on CS2

Data Transition on @o End
of Data Invalid on CS2

ta

a3

ta

T3

ta

See Figure 11

4.97

10.10

532

10.82

4.36

8.85

532

10.91

ns

ns

ns

ns

ns

ns

ns

ns

RESET FUNCTION
Reset Pulse Width

ms

VIDEO DATA AND CONTROL INPUTS?

PCLK High Time

PCLK Low Time

OSD_CLK High Time

OSD_CLK Low Time

Main Video Input, SDR and DDR
Modes Setup Time (Data
Latched on Rising Edge)

Main Video Input, SDR and DDR
Modes Hold Time (Data
Latched on Rising Edge)

Main Video Input, DDR Mode
Setup Time (Data Latched on
Falling Edge)

Main Video Input, DDR Mode
Hold Time (Data Latched on
Falling Edge)

Interleaved Video Input, SDR
Setup Time (Data Latched on
Rising Edge)

Interleaved Video Input, SDR
Hold Time (Data Latched on
Rising Edge)

External OSD Input, SDR and DDR
Modes Setup Time (Data
Latched on Rising Edge)

External OSD Input, SDR and DDR
Modes Hold Time (Data
Latched on Rising Edge)

External OSD Input, DDR Mode
Setup Time (Data Latched on
Rising Edge)

External OSD Input, DDR Mode
Hold Time (Data Latched on
Rising Edge)

tas

ty7

tas

tso

ts3

tsq

tss

See Figure 12 to Figure 16

OSD_CLK signal of Pin A3
OSD_CLK signal of Pin A3

Used for 300 MHz TTL data

Used for 300 MHz TTL data

0.45 x PCLK*
0.45 x PCLK*
0.45 x OSD_CLK*
0.45 x OSD_CLK*
1.28

1.67

1.28

1.67

1.28

1.67

1.28

1.67

1.28

1.67

0.55 x PCLK*
0.55 x PCLK*

% duty cycle
% duty cycle

0.55 x OSD_CLK* | % duty cycle
0.55 x OSD_CLK* | % duty cycle

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns
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Parameter Symbol | Test Conditions/Comments | Min Typ Max Unit
VIDEO DATA AND CONTROL See Figure 17 and Figure 18
OUTPUTS?
OSD_CLK High Time tse 0.40 x OSD_CLK* 0.60 x OSD_CLK* | 9% duty cycle
OSD_CLK Low Time 0.40 x OSD_CLK* 0.60 x OSD_CLK* | % duty cycle
Data and Control Start of Data ts7 0.3 ns
Invalid to OSD_CLK Active
Edge (Data Latched on Falling
Edge)
OSD_CLK Active Edge to Data tss 1.66 ns
and Control End of Data
Invalid (Data Latched on
Falling Edge)
Data and Control Start of Data tso 0.62 ns
Invalid to OSD_CLK Active
Edge (Data Latched on Rising
Edge)
OSD_CLK Active Edge to Data teo 1.12 ns
and Control End of Data
Invalid (Data Latched on Rising
Edge)
S/PDIF INPUT? See Figure 19 and Figure 20
MCLK High Time ter 0.45 X MCLK* 0.55 X MCLK* % duty cycle
MCLK Low Time 0.45 x MCLK* 0.55 x MCLK* % duty cycle
S/PDIF Data Setup Time te2 14 ns
S/PDIF Data Hold Time te3 1.38 ns
I*S PORT, SLAVE MODE? See Figure 21
SCLK High Time tes 0.45 x SCLK* 0.55 x SCLK* % duty cycle
SCLK Low Time 0.45 x SCLK* 0.55 x SCLK* % duty cycle
I°S Data Setup Time tes 1.91 ns
I°S Data Hold Time tes 1.1 ns
DSD PORT? See Figure 26
DSD_CLK High Time te7 0.45 x DSD_CLK* 0.55 x DSD_CLK* | % duty cycle
DSD_CLK Low Time 0.45 x DSD_CLK* 0.55x DSD_CLK* | % duty cycle
DSD Data Setup Time tes 1.66 ns
DSD Data Hold Time teo 1.44 ns
EXTERNAL SYNC TIMING MODE? See Figure 27
REF_CLK High Time t7o 0.45 x REF_CLK* 0.55 X REF_CLK* | % duty cycle
REF_CLK Low Time 0.45 x REF_CLK* 0.55 x REF_CLK* % duty cycle
REF Data Setup Time tr 1.35 ns
REF Data Hold Time tz 133 ns

't is possible to run I°C at faster speeds; however, it has been characterized to run only in fast mode.

2 All serial port measurements are for the default polarity and phase settings (clock low in idle state and negative edge used).

3 All measurements are guaranteed by design only.
4 Specification is in clock periods; for example, 1 x SCK2 periods.
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Timing Diagrams
— ty - — |-—tg t3
/| X [T
ts ]
SCL T o .
-t t7 ts 5,
Figure 3. PC Timing
Bl
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> | [ - [ty, [
SPI 2

MODE |[CPOL CPHA
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1o 1 sck MUy - U
2 |1 o sck _Jun. - fuunriy
2|1 1 scke U - - - - o

INSTRUCTION (0x0B) | 24-BIT ADDRESS | DUMMY BYTE |
| | |
MOSI2 [ Bl elslalslzl el TT T T T T T T T T T T T11 b
DATA OUT 1 DATA OUT 2 -
MISO2 7]e]sfa]3]2]1]ol7]e]5]4]3]2]1]o} §

Figure 4. Detailed SPI Master Timing Diagram (Serial Port 2)
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Figure 5. Serial Port 2 Master Mode Timing (SPI Mode 0 and SPI Mode 3)
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¢ [t toq -t -
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(RISING EDGE CAPTURE)
MISO2 l y
(FALLING EDGE CAPTURE) N R

Figure 6. Serial Port 2 Master Mode Timing (SPI Mode 1 and SPI Mode 2)
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P
—ity; - 4 -
t 5
SPI osi— [ the =
MODE | CPOL CPHA
o [0 o s _nnn_nn
2 1 0 SCK1 Juu_JTu
3 | 1 1 scke uuiuuuuouuuryu U
W/R
— |-
DEVICE ADDRESS SUBADDRESS DATAIN 0 DATAIN 1
MOSH 7lels[a]3[2][1]o]7]6[5]a]3]2][1]0]7]6[5]a]3]2][1]0]7]6[5][4a]3[2][1]0 M |
__ DUMMY BYTE DATA OUT 0
DELAY MODE 1
MISO1 [ [T T T[T [7lefs]afaf2]1]0 HIl [
DATA OUT 0 DATA OUT 1
DELAY MODE 0
MISO1 7]e[s[a[3]2]1]o[7[6]5[4[3[2]1]0 | —

Figure 7. Detailed SPI Slave Timing Diagram (Serial Port 1)

- t3p —

SCK1

|t £ -0
e £

lat—t34 e

taz |-

~

_/(__\‘
mosi1 }:

——
ju

MISO1

—

12074-009

Figure 8. Serial Port 1 Slave Mode Timing (SPI Mode 0 and SPI Mode 3)
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Figure 9. Serial Port 1 Slave Mode Timing (SPI Mode 1 and SPI Mode 2)
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Figure 10. Serial Port 3 Slave Mode Timing (SPI Mode 0 Only)
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sck1 | e
MISO2
MOSI \

cs1

SCK2
MISO1
MOSI2

Ccs2

12074-012

Figure 11. SPI Passthrough Mode (Serial Port 1 and Serial Port 2)
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Figure 12. Main Video Input, Noninterleaved SDR Video Data and Control Timing
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12074-014

Figure 13. Main Video Input, Noninterleaved DDR Video Data and Control Timing
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12074-015

Figure 14. Interleaved SDR Video Data and Control Input Timing
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0SD_VS

0SD_DE

Figure 15. External OSD Input, Noninterleaved SDR Video Data and Control Timing
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OSD_CLK \ / \—/—\

>t e
OSD_IN[23] TO OSD_IN[0]

0SD_HS |
0SD_VS

0SD_DE

Figure 16. External OSD Input, Noninterleaved DDR Video Data and Control Timing

t56 —

0SD_CLK N

ts7
—! tog [—
OSD_IN[23] TO OSD_IN[0] R

P[35] TO P[24] > <
0SD_HS
0SD_VS /‘ .

OSD_DE

12074-018

Figure 17. SDR Video Data and Control Output Timing (Data Launched on Falling Edge)

t55 — -
0SD_CLK \ //—\_
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OSD_IN[23] TO OSD_IN[0]

12074-017

P[35] TO P[24]
OSD_HS
OSD_VsS

OSD_DE

Figure 18. SDR Video Data and Control Output Timing (Data Launched on Rising Edge)
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AUD_IN[0]

12074-020

Figure 19. S/PDIF Input Timing, Data Latched on Rising Edge

SYNC IMPULSE ‘i‘ DATA -

= =T

0.5 x tycik

Figure 20. S/PDIF Data Timing
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SCLK

tos—mla— tgg—>|

AUD_IN[4] TO AUD_IN[1]
AUD_IN[5]

12074-022

Figure 21. S Timing
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|
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12074-023

Figure 22. S Standard Audio—Data Width of 16 Bits to 24 Bits per Channel
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Figure 23. Serial Audio—Right Justified
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Figure 24. Serial Audio—Left Justified
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) »
(s (s
AUD_IN[5] CHANNEL A ICHANNEL B
Y )
1o (3

32 CLOCK SLOTS -
| FRAME n +1

32 CLOCK SLOTS

| FRAME n

AES3 DIRECT AUDIO
125 FORMAT = 11

Figure 25. AES3 Direct Audio
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Figure 26. DSD Timing
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Figure 27. External Sync Timing
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ABSOLUTE MAXIMUM RATINGS

Table 4.

Parameter Rating

AVDD1, ADDD2, DVDD_IO to GND 39V

DVDD, PVDDx, CVDD1, AVDD3,AVDD4, | 2.2V
DVDD_DDR, PvDD_DDR to GND

DVDD to Other 1.8 V Power Supplies' -0.3Vto+03V

PVDD1 to Other 1.8V Power Supplies’ | —0.3Vto+0.3V

PVDD2 to Other 1.8 V Power Supplies’ | —0.3Vto+0.3V

PVDD3 to Other 1.8V Power Supplies’ | —0.3Vto+0.3V

PVDD5 to Other 1.8 V Power Supplies’ | —0.3Vto+0.3V

PVDD®6 to Other 1.8V Power Supplies’ | —0.3Vto+0.3V

CVDD1 to Other 1.8 V Power Supplies’ | —0.3Vto+0.3V

AVDD3 to Other 1.8 V Power Supplies’ | —0.3Vto+0.3V

AVDDA4 to Other 1.8 V Power Supplies’ | -0.3Vto+0.3V

DVDD_DDR to Other 1.8 V Power -0.3Vto+03V
Supplies’

PVDD_DDR to Other 1.8 V Power -03Vto+03V

Supplies’
Digital Inputs to GND
Serial Video Inputs to GND
DDR_VREF to GND
DDR Inputs to GND
DDR Outputs to GND
5V Tolerant Digital Inputs to GND?
1.8 V Analog Inputs to GND
3.3V Analog Inputs to GND
HDMI Digital Outputs to GND
Digital Outputs Voltage to GND
Analog Outputs Voltage to GND?
Maximum Junction Temperature (T max)
Storage Temperature Range
Infrared Reflow Soldering (20 sec)

-0.3VtoDVDD_IO+0.3V
-0.3VtoCVDD1+0.3V
-0.3Vto DVDD_DDR+0.3V
—0.3Vto DVDD_DDR+0.3V
-0.3VtoDVDD_DDR+0.3V
-03Vto+55V

-0.3Vto AVDD3 + 0.3V
—-0.3Vto AVDD2 + 0.3V
-0.3Vto AVDD3 +0.3V
-0.3VtoDVDD_IO +03V
-0.3Vto AVDD2 + 0.3V
125°C

—65°C to +150°C

260°C

Stresses at or above those listed under Absolute Maximum
Ratings may cause permanent damage to the product. This is a
stress rating only; functional operation of the product at these
or any other conditions above those indicated in the operational
section of this specification is not implied. Operation beyond
the maximum operating conditions for extended periods may
affect product reliability.

ESD CAUTION
ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
without detection. Although this product features

patented or proprietary protection circuitry, damage

‘1’% i \ may occur on devices subjected to high energy ESD.

Therefore, proper ESD precautions should be taken to
avoid performance degradation or loss of functionality.

" This includes the 1.8 V power supplies (DVDD, PVDD1, PVDD2, PVDD3,
CVDD1, AVDD3, AVDD4, DVDD_DDR, and PVDD_DR) and the 1.845 V

supplies (PVDD5 and PVDD6).

2The following inputs are 5V tolerant:, DDC1_SCL, DDC2_SCL, DDC1_SDA,
DDC2_SDA, HEAC_1—-, HEAC_1+, HEAC_2—, HEAC_2+, RX_5V, and RX_HPD.

3 Except the ELPF1 and ELPF2 outputs, which are kept to —0.3 V to PVDD3 +
0.3 V; the RTERM output, which is kept to —0.3 V to CVDD1 + 0.3 V; and the
R_TX1 and R_TX2 outputs, which are kept to —0.3 V to PVDD5 + 0.3 V.
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PIN CO

NFIGURATIONS AND FUNCTION DESCRIPTIONS

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
w2y | oso_ | %k | auo_ | au_ [ aup_ [ arc2 N
P e el I e | N7 | it | Cour|Mosi [ scka [ €S2 |RESET | xTALN (Pvbbz| pnc | DNc |cvDD1|RX_C- [RX_0- |RX_1- | RX_2- | cvDD1 | RSET1 | VREF
DIN[7] CLK
wey | we | oso_ | aup_ | aup ARC1
B | B | B £ - —| sFL ~| miso1 | mosi2 | miso2| ALss | xTaLp [PvDD1| pne | Dpne | GND |Rx_c+ |RX 0+ [RX 1+ [Rx_ 2+ | GND |comp1| pAcs
oins | o | VS IN[0] | IN[3] out
D_ D_
C | 'Noev f WOV | Gnp [ AUD_ ) DSD_ | 5o | scL | scki | enp | iNTo | Pon | oD | enp | one | REF- | RX favppi| enD | eND |Avbpi1 | avopit | bacs | pace
55 | 5 IN[4] | CLK CLKT|HRD
OSD_ | OSD_ | OSD_
D | 'N{EV | W | WOEV | gnp [PVPP_[ meik | spa | €81 | oNp | iNT1 | InT2 |PVPD_| qEsTe | REF_ | REF_ IRy sy | pnc | DNC |RTERM|AvDD2 | AvDD2 | DAC1 | DAC2
_ . = 10 10
DIN[0] DIN[1] | DIN[2] HS Vs
iy | miep | wep |DVOD
E | B |vaias) T TEST2 | GND |COMP2| DAC3
osp_ [ osp_ | osp_ | osp_
| o (| e || e || e RSET2 | PvDD3 [ GND | DNC
osb_ | osp_ | osp_ | osp_
| || e || e || e GND | GND | GND | DVvDD [ GND | GND | bvpp | enp | eNp | enp | GhD ELPF1 [ ELPF2 | GND | AvDD3
osp_ | osp_ | osp_ | osp_
CW | o || T || e || GND | GND | GND | GND | GND | GND | GnD | enD | GNp | enD | D GND | GND [TX1_2+|Tx1_2-
J | be | ws |©SP-|OSD_ DVDD [ GND [ GND [ GND | GND | GND [ GND | GND | GND | GND | DvDD DDC1_[ onp |1xa 1+ TXx1 1—
Hs~ | INgo] SDA - -
K | vs [ Pewk |PYRD-|BVOD GND | ND | oND | GND | GND | GND | GND | GND | enD | eND | GND Dgg:_ GND |TX1_0+|TX1_0-
L | p32 | i3s3y | przar | prss) pvDpD | GND | GND | GND | GND | GND | GND | GND | GND | GND | GND “_I[’xf:- GND |TX1_c+|TX1_C-
M | pr28] | Pr297 | Pr3o] | Pr31] GND | GND | GND | GoND | GND | oND | enD | enp | onp | enp | GhD R_TX1 | PVDD5 "E1A+°— "E1A_°—
N | P24 | P21 | Pr2e) | Pr2m) GND | GND | GND | GND | GND | oND | GhD | enD | oD | enp | GhD DNC | PVDD5 | AVDD4 | AvDD3
P | pr20y | pr211 | Pr2z1 | Ppr23 pvoD | GND | GND | GND | GND [ GND | GND | GND | eND | GND | DvDD Ds"gf— GND [Tx2_2+|Tx2_2-
R | Pite] | P71 | P1g] | Ppt9] GND | oND | oND | GND | GND | GND | eND | GND | enD | eND | GND PoC2_| GND |Tx2_t+|Tx2_1-
T | P4 | Ps) | GND | GND GND | GND | GND | GND | GND | oND | enD | enp | oD | enp | GhD “1!’)([;— GND [TXx2_0+|Tx2_0-
u | prior | prir | Prazn | Praap GND | GND | Dvop | GND | GND [ pvop | eND | GNp | bvop | eND | GND R.TX2 | GND |TX2_C+|TX2_C-
v | Pl | P71 | P8l | Pro) anD | pvops |HEAC- | HEAC.
W | P21 | P31 [ P4l | PISI TEST3 | PVDD6 | AVDD4 | AVDD4
DDR_ DDR_ | DVDD_| DDR_ DDR_ | DVDD_| DDR_ DDR_ | pvpp_| DDR_ DDR_ | DVDD_| DDR_ DDR_ | PVDD_
Y [ POl | PUI |pospz| GNP |parz3;| por | pasiE| ©NP | Al | por | A | GNP | Gas | oor | ck | ©N° | parsj | oor | parta| GNP | pare; | por | GNP
AA | DDR_ DR_ | DDR_ | pvDD_| DDR_ | DDR_ | DDR_ | DVDD_| DDR_ DDR_ | DVDD_| DDR_ DDR_ |DVDD_| DDR_ | DDR_ DDR_
papis]| GNP [ GND |5asii| pajze;| por |basii| Ar3] | As] | oor | A2l [ ®NP | & | oor | ck | NP [pari1)| por | omp1] | pmpoj [ GNP | GND | pqr3)
ap | PPR_| DOR_| DDR [ DDR [ DDR | DDR [ DDR_[DDR [ DDOR | DDR | DDR_| DDR_ | DDR_ [ DDR_ | DDR_|DDR_ [ DDR_ [ DDR | DDR_| DDR_| DDR_ [ DDR_ [ DDR_
pa[21] | par19] | par171| omi2] | parsol | omi3i | parst|par2e1| Azl | Al | AT | Aol | BAl] | RAs | ckE [pait2) |pasri| pars] | par13| paro] | parsi [paster| pars
ac | ooR_ [ oor_ | boR_| boR_ [ DDR_ | DDR_ [ DDR_| DDR_ [ DOR_ [ DDR_| DDR_ [ DDR | DDR_ | DDR_ | DDR_ [pDR_ [ DDR_ | DDR | DDR_ | DDR_ | DDR_ | DDR_ [ DDR_
pa[16] | paj20] | bar22] | par25) | parze) | par271 | par241| Arer | A1 | A7 | Ann | Aror | ear | Bazl | WE | vRer |pario] | basiii | parsl| par7 | parz) |Basiei| pari
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23

Figure 28. ADV8005KBCZ-8A and ADV8005KBCZ-8N Pin Configuration

Table 5. ADV8005KBCZ-8A and ADV8005KBCZ-8N Pin Function Descriptions

AB

AC

12074-029

Pin No. | Mnemonic Type Description
Al OSD_IN[23]/EXT_DIN[7] | OSD video input/ External OSD Video Pixel Input Port 23 (OSD_IN[23]).
miscellaneous digital | Additional TTL Input for External ITU-R BT.656 Video Data (EXT_DIN[7]).

A2 OSD_DE OSD video sync Data Enable for the OSD Input Port.
A3 OSD_CLK/EXT_CLK OSD video sync Pixel Clock for the OSD Input Port (OSD_CLK).

Pixel Clock for External Video Data (EXT_CLK).
A4 AUD_IN[1] Audio input 125S0/DSD1 Audio Input.
A5 AUD_IN[2] Audio input 1251/DSD2 Audio Input.
A6 AUD_IN[5] Audio input Left/Right Clock/DSD5 Audio Input.
A7 ARC2_OUT Audio output Audio Return Channel for HDMI Tx2.
A8 MOSI1 Serial port control Master Output Slave Input (Serial Port 1). Serial Port 1 is used for OSD control.
A9 SCK2 Serial port control Serial Clock (Serial Port 2). Serial Port 2 is used for the external flash ROM.
A10 cs2 Serial port control Chip Select (Serial Port 2). Serial Port 2 is used for the external flash ROM.
A1 RESET Miscellaneous digital | Reset Pin.
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PinNo. | Mnemonic Type Description
A12 XTALN Miscellaneous 1.8V Crystal Output Pin. Leave this pin floating if a clock oscillator is used.
Analog’
A13 PVDD2 Power PLL Digital Supply Voltage (1.8 V).
Al14 DNC Not applicable Do Not Connect. Do not connect to this pin.
A15 DNC Not applicable Do Not Connect. Do not connect to this pin.
Al6 CVDD1 Power Comparator Supply Voltage (1.8 V).
A17 RX_C- Rx input Rx Clock Complement Input.
A18 RX_0- Rx input Rx Channel 0 Complement Input.
A19 RX_1- Rx input Rx Channel 1 Complement Input.
A20 RX_2- Rx input Rx Channel 2 Complement Input.
A21 CVDD1 Power Comparator Supply Voltage (1.8 V).
A22 RSET1 Miscellaneous analog’ | Resistor Current Setting for DAC1, DAC2, and DAC3. Place the RSET1 resistor as close
as possible to the ADV8005.
A23 VREF Miscellaneous analog’ | Optional External Voltage Reference Input for DACx or Voltage Reference Output. Place
VREF voltage components as close as possible to the ADV8005.
B1 OSD_IN[21)/EXT_DIN[5] | OSD video input/ External OSD Video Pixel Input Port 21 (OSD_IN[21]).
miscellaneous digital | Additional TTL Input for External ITU-R BT.656 Video Data (EXT_DINI5]).
B2 OSD_IN[22]/EXT_DIN[6] | OSD video input/ External OSD Video Pixel Input Port 22 (OSD_IN[22]).
miscellaneous digital | Additional TTL Input for External ITU-R BT.656 Video Data (EXT_DIN[6]).
B3 OsSD_Vs OSD video sync Vertical Sync for the OSD Input Port.
B4 AUD_IN[0] Audio input S/PDIF/DSDO Audio Input.
B5 AUD_IN[3] Audio input 1252/DSD3 Audio Input.
B6 SFL SFL Subcarrier Frequency Lock Signal.
B7 ARC1_OUT Audio output Audio Return Channel for HDMI Tx1.
B8 MISO1 Serial port control Master Input Slave Output (Serial Port 1). Serial Port 1 is used for OSD control.
B9 MOSI2 Serial port control Master Output Slave Input (Serial Port 2). Serial Port 2 is used for the external flash ROM.
B10 MISO2 Serial port control Master Input Slave Output (Serial Port 2). Serial Port 2 is used for the external flash ROM.
B11 ALSB I2C control This pin sets the LSB of the I>)C address. When the ALSB pin is set low, the I1°C address is
0x18; when the ALSB pin is set high, the I’C address is Ox1A.
B12 XTALP Miscellaneous 1.8V Input Pin for 27 MHz Crystal or an External 1.8 V, 27 MHz Clock Oscillator Source to
Analog' Clock the ADV8005.
B13 PVDD1 Power PLL Analog Supply Voltage (1.8 V).
B14 DNC Not applicable Do Not Connect. Do not connect to this pin.
B15 DNC Not applicable Do Not Connect. Do not connect to this pin.
B16 GND GND Ground.
B17 RX_C+ Rx input Rx Clock True Input.
B18 RX_0+ Rx input Rx Channel 0 True Input.
B19 RX_1+ Rx input Rx Channel 1 True Input.
B20 RX_2+ Rx input Rx Channel 2 True Input.
B21 GND GND Ground.
B22 COMP1 Miscellaneous analog' | Compensation Pin. Connect a 2.2 nF capacitor from COMP1 to AVDD?2.
B23 DAC4 Analog video output | Encoder DAC4 Output.
1 OSD_IN[19)/EXT_DIN[3] | OSD video input/ External OSD Video Pixel Input Port 19 (OSD_IN[19]).
miscellaneous digital | Additional TTL Input for External ITU-R BT.656 Video Data (EXT_DIN[3]).
(@) OSD_IN[20]/EXT_DIN[4] | OSD video input/ External OSD Video Pixel Input Port 20 (OSD_IN[20]).
miscellaneous digital | Additional TTL Input for External ITU-R BT.656 Video Data (EXT_DIN[4]).
a GND GND Ground.
Cc4 AUD_IN[4] Audio input 12S3/DSD4 Audio Input.
c5 DSD_CLK Audio input DSD Audio Clock Input.
c6 SCLK Audio input 1S Bit Clock Input.
c7 SCL I*C control I>C Clock Input. SCL is open drain; use a 4.7 kQ resistor to connect this pin to a 3.3V supply.
c8 SCK1 Serial port control Serial Clock (Serial Port 1). Serial Port 1 is used for OSD control.
c9 GND GND Ground.
c10 INTO Miscellaneous digital | Interrupt Pin 0. When the status bits change, this pin is triggered.
C11 PDN Miscellaneous digital | Power-Down. This pin controls the power state of the ADV8005.
C12 GND GND Ground.
c13 GND GND Ground.
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PinNo. | Mnemonic Type Description
c14 DNC Not applicable Do Not Connect. Do not connect to this pin.
C15 REF_CLK Digital input Reference Clock Input for the Master Timing Block.
c16 RX_HPD Rx input Hot Plug Assert Signal Output for the Rx Input.
c17 AVDD1 Power HDMI Rx Inputs Analog Supply (3.3 V).
c18 GND GND Ground.
c19 GND GND Ground.
C20 AVDD1 Power HDMI Rx Inputs Analog Supply (3.3 V).
C21 AVDD1 Power HDMI Rx Inputs Analog Supply (3.3 V).
C22 DAC5 Analog video output | Encoder DAC5 Output.
c23 DAC6 Analog video output | Encoder DAC6 Output.
D1 OSD_IN[16)/EXT_DIN[0] | OSD video input/ External OSD Video Pixel Input Port 16 (OSD_IN[16]).
miscellaneous digital | Additional TTL Input for External ITU-R BT.656 Video Data (EXT_DINI[0]).
D2 OSD_IN[17)/EXT_DIN[1] | OSD video input/ External OSD Video Pixel Input Port 17 (OSD_IN[17]).
miscellaneous digital | Additional TTL Input for External ITU-R BT.656 Video Data (EXT_DIN[1]).
D3 OSD_IN[18)/EXT_DIN[2] | OSD video input/ External OSD Video Pixel Input Port 18 (OSD_IN[18]).
miscellaneous digital | Additional TTL Input for External ITU-R BT.656 Video Data (EXT_DIN[2]).
D4 GND GND Ground.
D5 DvVDD_IO Power Digital Interface Supply (3.3 V).
D6 MCLK Audio input Master Clock for S/PDIF Input Audio.
D7 SDA I>C control I’C Data Input. SDA is open drain; use a 4.7 kQ resistor to connect this pin to a 3.3 V supply.
D8 < Serial port control Chip Select (Serial Port 1). Serial Port 1 is used for OSD control.
D9 GND GND Ground.
D10 INT1 Miscellaneous digital Interrupt Pin for HDMI Transmitter Outputs. When the status bits change, an interrupt
is generated on this pin.
D11 INT2 Miscellaneous digital Interrupt Pin for HDMI Receiver Inputs. When the status bits change, an interrupt is
generated on this pin.
D12 DVDD_IO Power Digital Interface Supply (3.3 V).
D13 TEST1 Miscellaneous digital Test Pin. Float this pin.
D14 REF_HS Digital input Reference Horizontal Sync Input for the Master Timing Block.
D15 REF_VS Digital input Reference Vertical Sync Input for the Master Timing Block.
D16 RX_5V Rx input 5V Detect Pin for the Receiver Input.
D17 DNC Not applicable Do Not Connect. Do not connect to this pin.
D18 DNC Not applicable Do Not Connect. Do not connect to this pin.
D19 RTERM HDMI Rx input This pin sets the internal termination resistance. Use a 500 Q resistor between this pin
and GND. Place the RTERM resistor as close as possible to the ADV8005.
D20 AvVDD2 Power Analog Power Supply (3.3 V).
D21 AVDD2 Power Analog Power Supply (3.3 V).
D22 DAC1 Analog video output | Encoder DAC1 Output.
D23 DAC2 Analog video output | Encoder DAC2 Output.
E1 OSD_IN[13]/VBI_SCK OSD video input/ External OSD Video Pixel Input Port 13 (OSD_IN[13]).
miscellaneous digital | Serial Clock for Video Blanking Interval (VBI) Data Serial Port 3 (VBI_SCK).
E2 OSD_IN[14]/VBI_MOSI | OSD video input/ External OSD Video Pixel Input Port 14 (OSD_IN[14]).
miscellaneous digital | Master Output Slave Input for VBI Data Serial Port 3 (VBI_MOSI).
E3 OSD_IN[1 S]NBI_@ OSD video input/ External OSD Video Pixel Input Port 15 (OSD_IN[15]).
miscellaneous digital | Chip Select for VBI Data Serial Port 3(VBI_CS).
E4 DVDD_IO Power Digital Interface Supply (3.3 V).
E20 TEST2 Miscellaneous analog | Test Pin. Float this pin.
E21 GND GND Ground.
E22 COMP2 Miscellaneous analog' | Compensation Pin. Connect a 2.2 nF capacitor to AVDD2.
E23 DAC3 Analog video output | Encoder DAC3 Output.
F1 OSD_IN[9] OSD video input External OSD Video Pixel Input Port 9.
F2 OSD_IN[10] OSD video input External OSD Video Pixel Input Port 10.
F3 OSD_IN[11] OSD video input External OSD Video Pixel Input Port 11.
F4 OSD_IN[12] OSD video input/ External OSD Video Pixel Input Port 12.
miscellaneous digital
F20 RSET2 Miscellaneous analog’ | Resistor Current Setting for DAC4, DAC5, and DACG. Place the RSET2 resistor as close
as possible to the ADV8005.
F21 PvVDD3 Power PLL Supply (1.8 V).

Rev. 0 | Page 20 of 52




ADV8005
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F22 GND GND Ground.

F23 DNC Not applicable Do Not Connect. Do not connect to this pin.
G1 OSD_IN[5] OSD video input External OSD Video Pixel Input Port 5.
G2 OSD_INI[6] OSD video input External OSD Video Pixel Input Port 6.
G3 OSD_IN[7] OSD video input External OSD Video Pixel Input Port 7.
G4 OSD_IN[8] OSD video input External OSD Video Pixel Input Port 8.
G7 GND GND Ground.

G8 GND GND Ground.

G9 GND GND Ground.

G10 DVDD Power Digital Power Supply (1.8 V).

G11 GND GND Ground.

G12 GND GND Ground.

G13 DvDD Power Digital Power Supply (1.8 V).

G14 GND GND Ground.

G15 GND GND Ground.

G16 GND GND Ground.

G17 GND GND Ground.

G20 ELPF1 Miscellaneous analog' | External Loop Filter for PLL 1. Connect to PVDD3.
G21 ELPF2 Miscellaneous analog' | External Loop Filter for PLL 2. Connect to PVDD3.
G22 GND GND Ground.

G23 AVDD3 Power HDMI Tx1 Analog Power Supply (1.8 V).
H1 OSD_IN[1] OSD video input External OSD Video Pixel Input Port 1.
H2 OSD_IN[2] OSD video input External OSD Video Pixel Input Port 2.
H3 OSD_IN[3] OSD video input External OSD Video Pixel Input Port 3.
H4 OSD_IN[4] OSD video input External OSD Video Pixel Input Port 4.
H7 GND GND Ground.

H8 GND GND Ground.

H9 GND GND Ground.

H10 GND GND Ground.

H11 GND GND Ground.

H12 GND GND Ground.

H13 GND GND Ground.

H14 GND GND Ground.

H15 GND GND Ground.

H16 GND GND Ground.

H17 GND GND Ground.

H20 GND GND Ground.

H21 GND GND Ground.

H22 TX1_2+ HDMI Tx1 HDMI1 Channel 2 True Output.

H23 TX1_2- HDMI Tx1 HDMI1 Channel 2 Complement Output.
i)l DE Digital video sync Data Enable for Digital Input Video.

J2 HS Digital video sync Horizontal Sync for Digital Input Video.
J3 OSD_HS Digital video sync Horizontal Sync for the OSD Input Port.
J4 OSD_IN[0] OSD video input External OSD Video Pixel Input Port 0.
J7 DVDD Power Digital Power Supply (1.8 V).

J8 GND GND Ground.

J9 GND GND Ground.

J10 GND GND Ground.

J1 GND GND Ground.

J12 GND GND Ground.

J13 GND GND Ground.

J14 GND GND Ground.

J15 GND GND Ground.

J16 GND GND Ground.

117 DVDD Power Digital Power Supply (1.8 V).
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J20 DDC1_SDA HDMI Tx1 HDCP Slave Serial Data for HDMI Tx1. This pin is open drain; use a 2 kQ resistor to
connect this pin to the HDMI transmitter 5 V supply.

J21 GND GND Ground.

J22 TX1_1+ HDMI Tx1 HDMI1 Channel 1 True Output.

J23 TX1_1- HDMI Tx1 HDMI1 Channel 1 Complement Output.

K1 VS Digital video sync Vertical Sync for Digital Input Video.

K2 PCLK Digital video sync Pixel Clock for Digital Input Video.

K3 DVDD_IO Power Digital Interface Supply (3.3 V).

K4 DVDD_IO Power Digital Interface Supply (3.3 V).

K7 GND GND Ground.

K8 GND GND Ground.

K9 GND GND Ground.

K10 GND GND Ground.

K11 GND GND Ground.

K12 GND GND Ground.

K13 GND GND Ground.

K14 GND GND Ground.

K15 GND GND Ground.

K16 GND GND Ground.

K17 GND GND Ground.

K20 DDC1_SCL HDMI Tx1 HDCP Slave Serial Clock for HDMI Tx1. This pin is open drain; use a 2 kQ resistor to
connect this pin to the HDMI transmitter 5 V supply.

K21 GND GND Ground.

K22 TX1_0+ HDMI Tx1 HDMI1 Channel 0 True Output.

K23 TX1_0- HDMI Tx1 HDMI1 Channel 0 Complement Output.

L1 P[32] Digital video input Digital Video Input 32 of Bus (P[35] to P[0]).

L2 P[33] Digital video input Digital Video Input 33 of Bus (P[35] to P[0]).

L3 P[34] Digital video input Digital Video Input 34 of Bus (P[35] to P[0]).

L4 P[35] Digital video input Digital Video Input 35 of Bus (P[35] to P[0]).

L7 DvDD Power Digital Power Supply (1.8 V).

L8 GND GND Ground.

L9 GND GND Ground.

L10 GND GND Ground.

L11 GND GND Ground.

L12 GND GND Ground.

L13 GND GND Ground.

L14 GND GND Ground.

L15 GND GND Ground.

L16 GND GND Ground.

L17 GND GND Ground.

L20 HPD_TX1 HDMI Tx1 Hot Plug Assert Signal Input for HDMI Tx1.

L21 GND GND Ground.

L22 ™X1_C+ HDMI Tx1 HDMI1 Clock True Output.

L23 TX1_C- HDMI Tx1 HDMI1 Clock Complement Output.

M1 P[28] Digital video input Digital Video Input 28 of Bus (P[35] to P[0]).

M2 P[29] Digital video input Digital Video Input 29 of Bus (P[35] to P[0]).

M3 P[30] Digital video input Digital Video Input 30 of Bus (P[35] to P[0]).

M4 P[31] Digital video input Digital Video Input 31 of Bus (P[35] to P[0]).

M7 GND GND Ground.

M8 GND GND Ground.

M9 GND GND Ground.

M10 GND GND Ground.

M11 GND GND Ground.

M12 GND GND Ground.

M13 GND GND Ground.

M14 GND GND Ground.
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M15 GND GND Ground.

M16 GND GND Ground.

M17 GND GND Ground.

M20 R_TX1 HDMI Tx1' This pin sets the internal reference currents. Place a 470 Q resistor (1% tolerance) between
this pin and ground, as close as possible to the ADV8005.

M21 PVDD5 Power' HDMI Transmitter PLL Power Supply (1.845 V).

M22 HEAC_1+ HDMI Tx1 HDMI Ethernet and Audio Channel Positive Tx1 from the HDMI Connector.

M23 HEAC_1- HDMI Tx1 HDMI Ethernet and Audio Channel Negative Tx1 from the HDMI Connector.

N1 P[24] Digital video input Digital Video Input 24 of Bus (P[35] to P[0]).

N2 P[25] Digital video input Digital Video Input 25 of Bus (P[35] to P[0]).

N3 P[26] Digital video input Digital Video Input 26 of Bus (P[35] to P[0]).

N4 P[27] Digital video input Digital Video Input 27 of Bus (P[35] to P[0]).

N7 GND GND Ground.

N8 GND GND Ground.

N9 GND GND Ground.

N10 GND GND Ground.

N11 GND GND Ground.

N12 GND GND Ground.

N13 GND GND Ground.

N14 GND GND Ground.

N15 GND GND Ground.

N16 GND GND Ground.

N17 GND GND Ground.

N20 DNC Not applicable Do Not Connect. Do not connect to this pin.

N21 PVDD5 Power' HDMI Transmitter PLL Power Supply (1.845 V).

N22 AVDD4 Power HDMI Tx2 Analog Power Supply (1.8 V).

N23 AVDD3 Power HDMI Tx1 Analog Power Supply (1.8 V).

P1 P[20] Digital video input Digital Video Input 20 of Bus (P[35] to P[0]).

P2 P[21] Digital video input Digital Video Input 21 of Bus (P[35] to P[0]).

P3 P[22] Digital video input Digital Video Input 22 of Bus (P[35] to P[0]).

P4 P[23] Digital video input Digital Video Input 23 of Bus (P[35] to P[0]).

P7 DVDD Power Digital Power Supply (1.8 V).

P8 GND GND Ground.

P9 GND GND Ground.

P10 GND GND Ground.

P11 GND GND Ground.

P12 GND GND Ground.

P13 GND GND Ground.

P14 GND GND Ground.

P15 GND GND Ground.

P16 GND GND Ground.

P17 DvVDD Power Digital Power Supply (1.8 V).

P20 DDC2_SCL HDMI Tx2 HDCP Slave Serial Clock for HDMI Tx2. This pin is open drain; use a 2 kQ resistor to
connect this pin to the HDMI transmitter 5 V supply.

P21 GND GND Ground.

P22 TX2_ 2+ HDMI Tx2 HDMI2 Channel 2 True Output.

P23 TX2_2- HDMI Tx2 HDMI2 Channel 2 Complement Output.

R1 P[16] Digital video input Digital Video Input 16 of Bus (P[35] to P[0]).

R2 P[17] Digital video input Digital Video Input 17 of Bus (P[35] to P[0]).

R3 P[18] Digital video input Digital Video Input 18 of Bus (P[35] to P[0]).

R4 P[19] Digital video input Digital Video Input 19 of Bus (P[35] to P[0]).

R7 GND GND Ground.

R8 GND GND Ground.

R9 GND GND Ground.

R10 GND GND Ground.

R11 GND GND Ground.
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R12 GND GND Ground.

R13 GND GND Ground.

R14 GND GND Ground.

R15 GND GND Ground.

R16 GND GND Ground.

R17 GND GND Ground.

R20 DDC2_SDA HDMI Tx2 HDCP Slave Serial Data for HDMI Tx2. This pin is open drain; use a 2 kQ resistor to
connect this pin to the HDMI transmitter 5 V supply.

R21 GND GND Ground.

R22 TX2_1+ HDMI Tx2 HDMI2 Channel 1 True Output.

R23 TX2_1- HDMI Tx2 HDMI2 Channel 1 Complement Output.

T1 P[14] Digital video input Digital Video Input 14 of Bus (P[35] to P[0]).

T2 P[15] Digital video input Digital Video Input 15 of Bus (P[35] to P[0]).

T3 GND GND Ground.

T4 GND GND Ground.

T7 GND GND Ground.

T8 GND GND Ground.

T9 GND GND Ground.

T10 GND GND Ground.

™ GND GND Ground.

T12 GND GND Ground.

T13 GND GND Ground.

T14 GND GND Ground.

T15 GND GND Ground.

T16 GND GND Ground.

T17 GND GND Ground.

T20 HPD_TX2 HDMI Tx2 Hot Plug Assert Signal Input for HDMI Tx2.

T21 GND GND Ground.

T22 TX2_0+ HDMI Tx2 HDMI2 Channel 0 True Output.

T23 TX2_0- HDMI Tx2 HDMI2 Channel 0 Complement Output.

U1 P[10] Digital video input Digital Video Input 10 of Bus (P[35] to P[0]).

U2 P[11] Digital video input Digital Video Input 11 of Bus (P[35] to P[0]).

U3 P[12] Digital video input Digital Video Input 12 of Bus (P[35] to P[0]).

U4 P[13] Digital video input Digital Video Input 13 of Bus (P[35] to P[0]).

u7 GND GND Ground.

us GND GND Ground.

U9 DvDD Power Digital Power Supply (1.8 V).

u10 GND GND Ground.

uti GND GND Ground.

u12 DVDD Power Digital Power Supply (1.8 V).

u13 GND GND Ground.

ul4 GND GND Ground.

u15 DVDD Power Digital Power Supply (1.8 V).

uieé GND GND Ground.

u17 GND GND Ground.

u20 R_TX2 HDMI Tx2' This pin sets the internal reference currents. Place a 470 Q resistor (1% tolerance)
between this pin and ground, as close as possible to the ADV8005.

u21 GND GND Ground.

u22 TX2_C+ HDMI Tx2' HDMI2 Clock True Output.

u23 TX2_C- HDMI Tx2' HDMI2 Clock Complement Output.

Vi P[6] Digital video input Digital Video Input 6 of Bus (P[35] to P[0]).

V2 P[7] Digital video input Digital Video Input 7 of Bus (P[35] to P[0]).

V3 P[8] Digital video input Digital Video Input 8 of Bus (P[35] to P[0]).

V4 P[9] Digital video input Digital Video Input 9 of Bus (P[35] to P[0]).

V20 GND GND Ground.

V21 PVDD6 Power' HDMI Transmitter PLL Power Supply (1.845 V).
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V22 HEAC_2+ HDMI Tx2 HDMI Ethernet and Audio Channel Positive Tx2 from the HDMI Connector.

V23 HEAC_2- HDMI Tx2 HDMI Ethernet and Audio Channel Negative Tx2 from the HDMI Connector.

W1 P[2] Digital video input Digital Video Input 2 of Bus (P[35] to P[0]).

W2 P[3] Digital video input Digital Video Input 3 of Bus (P[35] to P[0]).

W3 P[4] Digital video input Digital Video Input 4 of Bus (P[35] to P[0]).

W4 P[5] Digital video input Digital Video Input 5 of Bus (P[35] to P[0]).

W20 TEST3 Miscellaneous digital | Test Pin. Connect this pin to ground through a 0.1 pF capacitor.

W21 PVDD6 Power' HDMI Transmitter PLL Power Supply (1.845 V).

W22 AVDD4 Power HDMI Tx2 Analog Power Supply (1.8 V).

W23 AVDD4 Power HDMI Tx2 Analog Power Supply (1.8 V).

Y1 P[O] Digital video input Digital Video Input 0 of Bus (P[35] to P[0]).

Y2 P[1] Digital video input Digital Video Input 1 of Bus (P[35] to P[0]).

Y3 DDR_DQSI2] DDR interface Data Strobe for DDR Data Bytes[23:16], True.

Y4 GND GND Ground.

Y5 DDR_DQ[23] DDR interface Data Line 23. Interface to external RAM data lines.

Y6 DVDD_DDR Power DDR Interface Supply (1.8 V).

Y7 DDR_DQSI3] DDR interface Data Strobe for DDR Data Bytes[31:24], True.

Y8 GND GND Ground.

Y9 DDR_A[11] DDR interface Address Line 11. Interface to external RAM address lines.

Y10 DVDD_DDR Power DDR Interface Supply (1.8 V).

Y11 DDR_A[4] DDR interface Address Line 4. Interface to external RAM address lines.

Y12 GND GND Ground.

Y13 DDR_CAS DDR interface Column Address Strobe for DDR Memory.

Y14 DVDD_DDR Power DDR Interface Supply (1.8 V).

Y15 DDR_CK DDR interface DDR Memory Clock. Interface to external DDR RAM clock lines.

Y16 GND GND Ground.

Y17 DDR_DQ[9] DDR interface Data Line 9. Interface to external RAM data lines.

Y18 DVDD_DDR Power DDR Interface Supply (1.8 V).

Y19 DDR_DQ[14] DDR interface Data Line 14. Interface to external RAM data lines.

Y20 GND GND Ground.

Y21 DDR_DQ[6] DDR interface Data Line 6. Interface to external RAM data lines.

Y22 PVDD_DDR Power DDR Interface PLL Supply (1.8 V).

Y23 GND GND Ground.

AA1 DDR_DQ[18] DDR interface Data Line 18. Interface to external RAM data lines.

AA2 GND GND Ground.

AA3 GND GND Ground.

AA4 DDR_DQS[2] DDR interface Data Strobe for DDR Data Bytes[23:16], Complement.

AA5 DDR_DQ[26] DDR interface Data Line 26. Interface to external RAM data lines.

AA6 DVDD_DDR Power DDR Interface Supply (1.8 V).

AA7 DDR_DQS[3] DDR interface Data Strobe for DDR Data Bytes[31:24], Complement.

AA8 DDR_A[13] DDR interface Address Line 13. Interface to external RAM address lines. For designs that must
maintain consistency with the ADV8002 or the ADV8003, this pin can be grounded or
left unconnected.

AA9 DDR_A[8] DDR interface Address Line 8. Interface to external RAM address lines.

AA10 DVDD_DDR Power DDR Interface Supply (1.8 V).

AAT1 DDR_A[2] DDR interface Address Line 2. Interface to external RAM address lines.

AA12 GND GND Ground.

AA13 DDR_CS DDR interface DDR Chip Select. Interface to external DDR RAM chip selects.

AA14 DvVDD_DDR Power DDR Interface Supply (1.8 V).

AA15 DDR_CK DDR interface DDR Memory Clock. Interface to external DDR RAM clock lines.

AA16 GND GND Ground.

AA17 DDR_DQ[11] DDR interface Data Line 11. Interface to external RAM data lines.

AA18 DVDD_DDR Power DDR Interface Supply (1.8 V).

AA19 DDR_DM[1] DDR interface Data Mask for Data Lines[15:8].

AA20 DDR_DMI[0] DDR interface Data Mask for Data Lines[7:0].

AA21 GND GND Ground.
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