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1. Overview of SOC SOM Modules

The SOC SOMse smalkircuitboards with FPGA, DDRs, Flash, and clocks imodaleto support FPGAased
systems. Anodule can be configured into a SOM by using the applicable firmware. The module is connected to
a user PCB through a standard DDR3 SODIMM connector. Customers can order the blainarSSM&nduse

their own firmware to make SOM products.

SOC configes the modules into MPEG codec SOMs for video/audio compression, decompression, and
transcoding functions. Currently available modules are:

Hardware FPGA Chip on the Module SOC Codec module
Product Code Resolution Capacity
1 | MCM-1000S Spartan6 XC6SLX0D5 H.264 or MPE@ HD up to 1080@30
2 | MCM-1000A Artix-7 XC7A200T H.264 or MPE@ HD up to 1080@60
3 | MCM1000Z Zyng7 XC72035/045 H.264 4k@30/60, or

H.265 HD up to 1080@60

4 | MCM-1000SX Arria10 SX220/270/320/480/570/660 | H.264 HD 1080@30/60, or
H.264 4k@6/60, or

H.265 HD up to 1080@60), or
H.265 4k@30/60

Fig. 1 shows a photo of the modules. Figh 2hows the dimensions of MGM00S, MCMLO00A, MCML000Z,
and MCM1000SX respectively.

(NOERA.
Larria10
SoC
ARM"®

10ASO66H4F34EISE
P CABAWIG49A
TAIWAN

Fig. 1 SOC codec modules
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Fig. 5. Dimension of MCM-1000SX

2. Connecting the Module to a User PCB

The MCM-1000S/A/Z/SX modules have identical edge pins that are compatible with standard SIRBIM
connectors. The following ethe-shelf DDR3ODIMM:onnectors can be used to connect the SOC codec modules
onto a user PCB:

1. MM80-204B11

2. MMB80-204B11E

3. ASOA62-U2SN7F
4. ASOA624H2S67H

Fig. 6 shows a photo of a standard 204 pin DBBBIMMPCB connector. Refer to the datasheet of the connector
used for the physical dimension and PCB design requirements.

£
5

Fig. 6 A photo of the standard 204 pin DDR3 SODIMM connector
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3. Overview SOC Standard Codec Modules

Each of the above described S€the MCM-1000S(based on Spatrai FPGAMCM-1000A(based on Artix/
FPGA)MCM-1000Z (based on zZynd FPGAs), antiCM-1000SX(based on Altera Arrid0 FPGAs)an be
configured intodifferent productsby down-loading the desiredirmware. At SOC, we produce encoder, decoder,
transcoder, and mukchannel encoder or decod&8OMs for video compressigrby down-loadingSOCMPEG
Godecl|P coresonto the modules.

The standal encoder modulesH.265, H.264, and MPEZL take raw video and audio as input and output TS
streams, via the edge pins of the modules, as shown in Fig. 7. The standard decoder nhbdaksH.264, and
MPEG2, take TS stream as inputs and output decod&fo and audio, via the edge pins of the modules, as
shown in Fig. 8. There are also control signal pins, to allow the user control of the encoder or decoder.

5 Stream output S DDR3 #1
MT41J128M16JT

MT48LC32M16A2TG

Spartan-6 or
Artix-7 or

Video Input Zyng-7 or
Arria-10

Audio Input —

DSP
BF512KBCZ

DDR3 #2
Control Input ~ I———
MT41J128M16JT

Power rails: —
e.g. 1.2v, 1.3y, 1.5y, 2.5y, and 3.3v

Fig. 7 SOC Standard encoder modules (H.265, H.264, or MPEG-2)

DDRS3 #1
MT41J128M16JT

TS Stream input

MT48LC32M16A2TG

Spartan-6 or
Artix-7 or

Zyng-7 or
Decode Video Output Arria-10

Decoded Audio output

DSP
BF512KBCZ

DDR3 #2
Control Input —)
MT41J128M16JT

Power rails: —_—
e.g. 1.2y, 1.3y, 1.5v, 2.5v, and 3.3v

Fig. 8 SOC Standard decoder modules (H.265, H.264, or MPEG-2)
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AppendixA provides the details of the Standard Codec Modules, including the product tables which list the
product codes along with the specifications. Customers can order the modules according the spewficati
required by using the corresponding product code.

The pin assignments, pin voltages, and signal formats for standard encoder and decoder modules are detailed
respectively in this Datashegt the following sections

Sectiord: The H.264 (and MPEXpHD Encoder btules

Section5: The H.264 (and MPEXpHD Decoder btules

Section 6: The H.264 4k Encodevddles

Section 7: The H.264 4k Decodendvles

Section 8: The H.265 HD Encodeoduiles

Section 9: The H.265 HD Decodeodiles (will be availablsoon)
Sectionl0: The H.265 4k Encodeoiiules

Section 11: The H.265 4k Encodeptles (will be available soon)

= =4 4 -4 —a -8 -8 -

It should benoted that not all of the modules listed in Appendiare discussed in this Datasheet. Pin assignments
and electrical propentis for the modules that are not provided in the document, will be provided on demand basis.

SOC also offers customized modules according to customer requirsnseich as Transcoder modules, Multi
channel encoder or decoder modules, and modules with-standard 1/0s. For details, contact SOC sales at:
sales@soctechnologies.com

One of the popular extended versieof the standard codec modules is t@®ET versionvhichintegrates the
SOC low latency netwostack (UDP/IP over Ethernet) into the encoder or decoder module. The pin assignments,
pin voltages, and signal formats for tyRET version encoder and decoder modules are detailed in the document:

Datasheetc Encoderand Decoder Moduleg NET Version
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4. The H.264 (and MPEG-2) HD Encoder Modules

4.1 Pin Assignments and Pin Voltages

The HD encoder modules for H.264 and MPHtave the same pin assignments and electrical properties. The
hardware module for HD resolution uses the MQBDOA (the Artixz A200T FPGA), the hardware module MCM
1000Z is used for 4k resolutions (the Zytg5 for 4k@30, Zyrg045 for 4k@60).

This Section provides the pin assignments and electrical properties for HD encoder (H.264, e2)MiRiEiGle
which is based on the MG-1000A. Tabld lists the pin assignments and the pin voltages.

The schematics of MCIMD00A edge connector are attached in Apperlinf this document, which shows the
pin numbers for data, clock, control, and powérshould be noted that the encodenodule uses only some of

the edge pins, and not all of the edge pins are used

Tablel also lists the FPGA pin numbers that are connected to the edge pins assigned to the encofldix-The
datasheet provides further information regarding the propertigghese pinsandcan be useas ar reference

Table 1: HD Encoder Module (based on M@BDOA) Pin Assignment and Pin Voltages

Description MCM-1000A Edge Connector Pin # | Direction FPGA Pin# | Voltage 10 Standard
External Reset 121 Input w21 3.3v LVCMOS33
Video Clock 105 Input Y11 3.3v LVCMOS33
Video Horizontal Sync 146 Input W16 3.3v LVCMOS33
Video Vertical Sync 148 Input V15 3.3v LVCMOS33
Video Display Enable 150 Input u15 3.3v LVCMOS33
Video Data Lumal0] 50 Input w14 3.3v LVCMOS33
Video Data Luma[1] 52 Input Y14 3.3v LVCMOS33
Video Data Luma[2] 58 Input V10 3.3v LVCMOS33
Video Data Luma([3] 59 Input Y13 3.3v LVCMOS33
Video Data Lumal4] 60 Input W10 3.3v LVCMOS33
Video Data Luma[5] 61 Input AAl14 3.3v LVCMOS33
Video Data Lumal6] 80 Input AB13 3.3v LVCMOS33
Video Data Luma[7] 82 Input AA13 3.3v LVCMOS33
Video Data Luma[8] 84 Input AB17 3.3v LVCMOS33
Video Data Lumal9] 86 Input AB16 3.3v LVCMOS33
Video Data Chroma[0] 92 Input AA15 3.3v LVCMOS33
Video Data Chroma[1] 94 Input AB15 3.3v LVCMOS33
Video Data Chroma[2] 96 Input AB12 3.3v LVCMOS33
Video Data Chroma[3] 98 Input AB11 3.3v LVCMOS33
Video Data Chroma[4] 107 Input Y12 3.3v LVCMOS33
Video Data Chroma[5] 108 Input W12 3.3v LVCMOS33
Video Data Chroma[6] 110 Input Y17 3.3v LVCMOS33
Video Data Chroma[7] 140 Input T14 3.3v LVCMOS33
Video Data Chroma[8] 142 Input T15 3.3v LVCMOS33
Video Data Chroma[9] 144 Input W15 3.3v LVCMOS33
SPDIF Audio 109 Input Y21 3.3v LVCMOS33
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Transport Stream Buffer Ready | 112 Input AA20 3.3v LVCMOS3
Transport Stream Clock 93 Output Y18 3.3v LVCMOS33
Transport Stream Data Valid 106 Output R17 3.3v LVCMOS33
Transport Stream Data[0] 77 Output N13 3.3v LVCMOS33
Transport Stream Data[1] 79 Output N14 3.3v LVCMOS33
Transport Stream Data[2] 81 Output R18 3.3v LVCMOS33
Transport Stream Data[3] 83 Output T18 3.3v LVCMOS33
Transport Stream Data[4] 85 Output ui7 3.3v LVCMOS33
Transport Stream Data[5] 87 Output uis 3.3v LVCMOS33
Transport Stream Data[6] 89 Output AB18 3.3v LVCMOS33
Transport Stream Da[7] 91 Output AA18 3.3v LVCMOS33
Transport Stream Start Code 40 Output V19 3.3v LVCMOS33
Uart_tx 90 Output AA16 3.3v LVCMOS33
Uart_rx 88 Input Y16 3.3v LVCMOS33

4.2 Signal Formats

4.2.1 Video Clock Signal (Input)
TheVideo Cloclsignal (pir# 105) has two functions: (1) It is the clock for the input video data, and (2) it is the
clock that drives the encoder engine.

TheVideo Cloclsignalusually comes from the video input interface chip, such as HDMI or SDI. It is the clock for
the input video data. It is also used for driving the encoder engine. The frequency varies according to the
resolution of the video input. The following are the clock frequencies for standard video resolutions.

1. 27MHz, for SD resolution

2. 74.25MHz, for 720@60 and 1080@30

3. 148.5MHz, for 1080@60

4.2.2 Video Data Signals (Input)

The input to the encoder module (H.264 or MPE)Gs raw video data in YUV format (4:2:2 or 4:2:0), with 10 input
lines Video Data Luma[0fo Video Data Luma[9]for Luma And, 10 input linesVideo Data Chroma[Ofo Video
Data Chroma[9] for the ChromaThe precision can be eithes®t or 10-bit. When 8bit precision is used/ideo
Data Luma[0} Video Data Luma[lVideo Data Chroma[QlandVideo Data Chroma[ldre zeros.

In addition to thevideo Luma and Chroma data signals, déeo Horizontal SynandVideo Vertical Synsignals
are required for frame synchronization\Mideo ClocKrefer to ®ction4.2.1for the clock frequencies) is required,
which provides the timing for the parallgiput of luma, chroma, as well &sr the Video Horizontal Synand
Video Vertical Sync signal$heVideoDisplay Enablaignal(pin #15( is a part of thd/ideo Horizontal Synand
Video Vertical Synsystem, wiere high signahdicatesactivevideo pixels For example, an HDMI input interface
chip will output theDisplay Enable signait high, when active pixels are being sent out.

The video data are sampled at the rising edge of the clock. The clockwifitesrrespand to the resolution and
frame rate, as discussed in Sectib@.1.
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4.2.3 Audio Data Signals (Input)
Input lineSPDIF Audi¢pin #69)is for PCM audio inpuin SPDIFrames. ArSPDIRransmitter is required to send
the PCM data to thencoder module. Refer to th8PDIfprotocol documents for details.

4.2.4 TS stream SignalSutput)

The output of the encoder module is MPEG Transport Stream (TS), which is sent out from the module by 8 parallel
lines Transport Stream Data[Qp Trangort Stream Data[7] along with the Transport Stream output data clock
Transport Stream Clodpin # 113). The frequency of the Transport Stream Data clock is 27MHz.

Transport Stream Buffer Readpin # 118and Transport Stream Data Valigpin # 135)re the signals to inform
the user side to take over the signals.

4.2.5 Encoder Control Signals (Input and Output)

Uart_rxandUart_txarethe API pins for controlling the operations of the encodiéart rxreceives the command

from external control deice Uart_tx sends the encoder information to the control device. Refer to thaet
standard for details oflart operations. The SOC API User Manual provides the register map for the API control.
Refer to theEncoder AP User Manufar more details.

An external reset pin (pin # 121) is available. This pin allows the user to reset the encoder when necessary. A high
signal will trigger a reset. The reset signal should be maintained at low when in normal operation mode.

4.3 Power Rails of MCM-1000A
Table-2 lists the power and ground pins. Refer to Apperfdifor the pirs of power and ground on the edge
connector of the MCMLOOOA module.

Table2: MCM1000A Power and Ground Pins

MCM-1000S Connector Pin Voltage
1,3,5,7,9,11,13,15 3.3V
10,12,14,16 1.2v
22,24,26,28,30,32 1.5V
189,191,193,195,197,199 2.5V
188,190,192,194 1.3v
43,45,47,49,51,53,55,57 1.0v
2,4,6,8,18,20,34,36,42,44,62,72 Ground
17,35,37,39,41,71 Ground
73,75,129 Ground
74 Ground
163,165,167,169,175,177,185,187320 Ground
168,170,172,174,176,184,186,200,202,204 Ground
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4.4 Power Requirement and Supply Amperage

The total power, at operation, required by a given encoder module ranges from 2 to 5 watts, depending on the
resolution and frame rate. Since the totpbwer is delivered over 6 power rails, each individual power rail
deliveriesonly a portion of the total power. However, the power is not evenly distributed among the rails.-Table

3 liststhe power estimation by Xilinx Vivado FPGA software for eactatdil80p@6Qesolution which can be

used as a reference for PCB design. It should be noted that the measalgadwer consumptionis about 20%

lower than the estimatd power consumption.

It should benoted that the power rds of 1.8v is generated on the module, using the 2.5v power input from the
edge pin. PCB designers need only to design the 6 power rails listed iR2Tabléhe 1.8v is generated on the
module

Table-3: Power estimation for the encoder module (1080p@60 resolution)
Power Supply

Supply Source  Voltage (W)  Total (A)  Dynamic (A)  Static (A)

Vooint 1.000 3.792 3.723 0.0e9
Vooaux 1.800 0.454 0.421 0.034
Wooo33 3.300 0.013 0.008 0.005
Vooo25 2,500 0,000 0,000 0.000
Vooo 18 1.800 0.000 0.000 0.000
Voools 1.500 0.499 0,434 0.005
Woool3s 1.350 0.000 0.000 0.000
Voool2 1.200 0,000 0,000 0.000
Vocaux_io 1.800 0.000 0.000 0.000
Viechram 1.000 0.083 0.052 0.011
MGTAVCE 1.000 0.000 0,000 0.000
MGTAVLE 1.200 0,000 0,000 0.000
Vecade 1.800 0.022 0.002 0.020

Since the encoder modeihormally shares the power supplies with the carrier board (user PCB). The power design
should be considered for both. SOC licenses the schematics of carrier boards, such as$1€00Té&d VTR
4000C discussed in Section 12 of this document. The raferdesigns provide not only the power system design,
but also the 1/O port designs, such as SDI, HDMI, -W8B, etc. Please contact SOC sale at:
sales@soctechnologies.cdor design licensing details.
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5. The H.264 (and MPEG-2) HD Decoder Modules

5.1 Pin Assignments and Pin Voltages

The decoders for H.264 and MRE@®ave the same pin assignment. The module for HD resolution decoding uses
the MCM1000A (with the Artixx A200T FPGA which is the samehasone used for the HD Encodéfhe module
MCM-1000Z is used for 4k decoding (the Z35 for 4k@30, Zyng045 for 4k@60).

This section details the pin assignments and pin voltages for the HD decoder (H.264, and)MRRigGles. Table
4 shows the pirassignments and the pin voltages.

The schematics of MCIMO00A edge connector are attached in Appergliaf this document. Append®& shows

the pin numbers for data, clock, control, and power, which are connected to the FR®A7(XC7A200T). It
shouldbe noted that the decoder module uses only some of the available edge pins that are connected to the
FPGA (some of the pins are not used).

It should also be noted that the HD encoder and decoder pin assignments are symmetrical, i.e. the video input
pins onthe encoder module become the video output pins on the decoder module.

Table4: HD Decoder Module (based on MCGMOOA) Pin Assignment

Description MCM-1000A Edge Connector Pin # | Direction FPGA Pin# | Voltage 10 Standard
External Reset 121 Input w21 3.3v LVCMOS33
Decoder Clock 115 Input u20 3.3v LVCMOS33
Video Clock 105 Output Y11 3.3v LVCMOS33
Video Horizontal Sync 146 Output W16 3.3v LVCMOS33
Video Vertical Sync 148 Output V15 3.3v LVCMOS33
Video Display Enable 150 Output u15 3.3v LVCMOS33
Video Data Luma[0] 50 Output W14 3.3v LVCMOS33
Video Data Luma[1] 52 Output Y14 3.3v LVCMOS33
Video Data Luma[2] 58 Output V10 3.3v LVCMOS33
Video Data Luma([3] 59 Output Y13 3.3v LVCMOS33
Video Data Lumalf4] 60 Output W10 3.3v LVCMOS33
Video Data Luma[5] 61 Output AAl4 3.3v LVCMOS33
Video Data Lumal6] 80 Output AB13 3.3v LVCMOS33
Video Data Luma(7] 82 Output AA13 3.3v LVCMOS33
Video Data Luma[8] 84 Output AB17 3.3v LVCMOS33
Video Data Lumal9] 86 Output AB16 3.3v LVCMOS33
Video Data Chroma[0] 92 Output AA15 3.3v LVCMOS33
Video Data Chroma[1] 94 Output AB15 3.3v LVCMOS33
Video Data Chroma[2] 96 Output AB12 3.3v LVCMOS33
Video Data Chroma[3] 98 Output AB11 3.3v LVCMOS33
Video Data Chroma[4] 107 Output Y12 3.3v LVCMOS33
Video Data Chroma[5] 108 Output w12 3.3v LVCMOS33
Video Data Chroma[6] 110 Output Y17 3.3v LVCMOS33
Video Data Chroma[7] 140 Output T14 3.3v LVCMOS33
Video Data Chroma[8] 142 Output T15 3.3v LVCMOS33
Video Data Chroma[9] 144 Output w15 3.3v LVCMOS33
Video Frame Sync Relock 56 Input AB21 3.3v LVCMOS33
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| SPDIF Audio | 109 | Output Y21 3.3v LVCMOS33
Transport Stream Clo¢R7MHz) 93 Output Y18 3.3v LVCMOS33
Transport Stream Data Valid 106 Output R17 3.3v LVCMOS33
Transport Stream Data[0] 77 Output N13 3.3v LVCMOS33
Transport Stream Data] 79 Output N14 3.3v LVCMOS33
Transport Stream Data[2] 81 Output R18 3.3v LVCMOS33
Transport Stream Data[3] 83 Output T18 3.3v LVCMOS33
Transport Stream Data[4] 85 Output u1i7 3.3v LVCMOS33
Transport Stream Data[5] 87 Output uis 3.3v LVCMOS33
Transpot Stream Data[6] 89 Output AB18 3.3v LVCMOS33
Transport Stream Data[7] 91 Output AA18 3.3v LVCMOS33
Uart_tx 90 Output AA16 3.3v LVCMOS33
Uart_rx 88 Input Y16 3.3v LVCMOS33

5.2 Signal Formats
5.2.1 Clock Signals

TheDecoder Cloclsignal (pin #.15) is an input clock for driving the decoder engine. The default frequency is
27MHz However, when an SDI port tre carrier boards usedo send ot the decoded video data, theDbclock

can be connected to th®ecoder Clock Thiswill automatically synchronize the decoder outputs with the SDI
interface.

The SDI clock frequencies are:

1. 27MHz, for SD resolution
2. 74.25MHz, for 720@60 and 1080@30
3. 148.5MHz, for 1080@60

The Video Cloclsignal (pir# 105) is the clock for the video data outputthg decoder. The frequency of the
Video clockis determined by the video resolution, which are:

4. 27MHz, for SD resolution

5. 74.25MHz, for 720@60 and 1080@30

6. 148.5MHz, for 1080@60.

5.2.2 Video Data Signals (Output)

The output of the HD decoder module (H.264MPE®?) is the decoded video data in YUV format (4:2:2 or 4:2:0),
with 10 input linesVideo Data Luma[Ofo Video Data Luma[9for Luma and 10 lineg\nd,Video Data Chroma[0]
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to Video Data Chroma[9] for the Chroma The precision can be eitherl® or 10-bit. When 8bit precision is
used,Video Data Luma[0] Video Data Luma[l]Video Data Chroma[QJandVideo Data Chroma[ldre zeros.

In addition to the video Luma and Chroma data signalsyileo Horizontal SynandVideo Vertical Synsignas
are provided for frame synchronizationMideo ClocKrefer to ®ction5.2.1 for the clock frequencies) is sent out,
which provides the timing for the parallel indf luma, chroma, as well as thédeo Horizontal SynandVideo
Vertical Sync signal§heVideoDisplay Enablsignal (pin #150) is a part of tMideo Horizontal SynandVideo
Vertical Synsystem, where high signal indiestactive video pixels.

Output data are sampled at the rising edge of the clock. (The clock rates will corresptival resolution and
frame rate, as discussed in Sect®@.1.)

5.2.3 Audio Data Signals (Output)
LineSPDIF Audits for PCM audio outpyin SPDIFrames. ArSPDIRransmitter is included in the module to send
the PCM data out via the decoder edge piRefer to theSPDIprotocol documents for details.

5.2.4 TS Stream Signalagut)

The input of the decoder module is an MPEG transport stream, which is sent into the module by 8 parallel lines
Transport Stream Data[Ojo Transport Stream Data[7] Transport Stream Clockk7MHz)is the clock for the
Transport Stream Datéines. Thelransport Stream Data Valisignal informs the decoder that the input is valid.

5.2.5 Decoder Control Signals (Input a®dtput)

Uart_rxandUart_txarethe API pis for controlling the operations of the decodeérart_rxreceives the command
from external control deviceUart_tx send the decoder information to the control device. Refer to thart
standard for details obart operations. The SOC API User Manual iges/the register map for the API control.
Refer to theDecoder API User Manualr details.

5.3 Power Rails of MCM-1000A

The power rails for the HD (H.264 or MPE@ecoder modulésthe same as thenes for theHD encodemodule
Refer to Table for the power andyround pins. Also, refer to Appendixfor the power and ground pins on the
edge connector of the MCMIOOOA module.

5.4 Power Requirement and Supply Amperage

The total power at operation required by a givéecoderranges from 2 to 4 Watts, depending tite resolution
and frame rate. Since the total power is delivered over 6 power rails, each individual power rail dmlilyeas
portion of the total lower. However, the power is not evenly distributed among the rails. -Balds the power
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estimation ly Xilinx Vivado FPGA software for each aail,080p@6Qesolution andcan be used as a reference
for PCB desigtt should be noted that the estimateadtal power showing in Tabi is higher than the measured
real power.

Agan, the power rails of 1.8v is generated on the module, using the 2.5v power input from the edge pin. PCB
designers need only to design the 6 power rails listed in Table

Table5: Power estimation for the decoder module (1080p@60 resolution)

Pawer Supply

Supply Source Voltage (V)  Total (A) Drynarmic (A) Static (A)

Vodnt 1.000 2,421 2,362 0.053
Wiocaux 1.800 0.457 0.464 0.033
Vooo33 3.300 0.053 0.043 0.005
Wooods 2,300 0,000 0,000 0,000
Voo 18 1.800 0.000 0.000 0.000
Woools 1,500 0,500 0.495 0,005
Wcoool135 1.350 0.000 0.000 0.000
Voool2 1.200 0.000 0.000 0.000
Wiocaux_io 1.800 0.000 0.000 0.000
Wicchram 1.000 0.037 0.023 0.009
MGTAVCC 1.000 0,000 0.000 0,000
MGT AV 1.200 0.000 0.000 0.000
Wccade 1.800 0.022 0.002 0.020

Sine the decoder module normally shares the power supplies with the carrier board (user PCB). The power design
should be considered for both. SOC licenses the schematics of carrier boards, such as$i€@00r&nd VFR

4000C discussed in Section 6 of thisudnent. The reference designs not only provide the power system design,
but also the I/O port designs, such as SDI, HDMI W&, etc. Contact SOC salesales@soctechnologies.com

for further details.
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6. The H.264 4k Encoder Modules

6.1 Pin Assignments and Pin Voltages

The modules for 4K resolution wsthe MCM1000Z hardware, with the MCI¥000Z35 (Zynd035 FPGA) for
4k@30 and MCM.000Z45 (ZynG045 FPGA) for 4k@60. The pin assignmented@ctrical properties are the
same for MCML000Z35 and MCMO000Z45.

Table6 lists the pin assignments and the pin voltages for the 4K encoder modules based on th&(0a@
(MCM-1000Z35 and MCMO000245 are the same).

The schematics of MGI000Z edge amector are attached in Append® of this document, which shows the pin
numbers for data, clock, control, and power

Table6 also lists the FPGA pin nhumbers that are connected to the edge pins assigned to the encodgndlhe
7000 datasheet provides fither information regarding the properties of these piremd can be used as

reference

Table6: 4K Encoder Module (based on MEMI00Z) Pin Assignment and Pin Voltages

Description MCM-1000Z Edge Connector Pin| Direction FPGA Pin# | Voltage 10 Stanard
PS Soft Reset B 156 Input B19 3.3V LVCMOS33
Video Clock 0 63 Input AC18 1.5v LVCMOS15
Video Clock 1 80 Input AF15 3.3v LVCMOS3

Video Clock 2 144 Input AE28 3.3v LVCMOS33
Video Clock 3 105 Input AG21 3.3v LVCMOS33
Video Horizontal Sync 133 Input w24 1.5v LVCMOS15
Video Vertical Sync 113 Input AF22 3.3v LVCMOS33
Video Display Enable 67 Input AD18 1.5v LVCMOS15
Video Data O Lumal0] 135 Input W25 1.5v LVCMOS15
Video Data 0 Luma[1] 137 Input W26 1.5v LVCMOS15
Video Data 0 Luma[2] 116 Input V27 1.5v LVCMOS15
Video Data O Lumal[3] 118 Input W28 1.5v LVCMOS15
Video Data O Lumal[4] 124 Input W29 1.5v LVCMOS15
Video Data O Lumal5] 126 Input W30 1.5v LVCMOS15
Video Data O Lumal[6] 128 Input V28 1.5v LVCMOS15
Video Data 0 Luma[7] 130 Input V29 1.5v LVCMOS15
Video Data 0 Luma[8] 132 Input T30 1.5v LVCMOS15
Video Data 0 Luma[9] 134 Input u30 1.5v LVCMOS15
Video Data 1 Luma[0] 117 Input AG22 3.3v LVCMOS33
Video Data 1 Lumal[1] 119 Input AH22 3.3v LVCMOS33
Video Data 1 Luma[2] 121 Input AJ21 3.3v LVCM@33

Video Data 1 Luma[3] 123 Input AK21 3.3v LVCMOS33
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Video Data 1 Lumal[4] 125 Input AF23 3.3v LVCMOS33
Video Data 1 Lumal[5] 127 Input AF24 3.3v LVCMOS33
Video Data 1 Luma[6] 92 Input AJ23 3.3v LVCMOS33
Video Data 1 Luma[7] 94 Input AJ24 3.3v LVCMOS33
Video Data 1 Luma[8] 96 Input AG24 3.3v LVCMOS33
Video Data 1 Luma[9] 98 Input AG25 3.3v LVCMOS33
Video Data 2 Luma[0] 77 Input AJ16 3.3v LVCMOS33
Video Data 2 Luma[1] 79 Input AK16 3.3v LVCMOS33
Video Data 2 Lumal[2] 81 Input AH17 3.3v LVCMOS33
Video Data 2 Luma[3] 83 Input AH16 3.3v LVCMOS33
Video Data 2 Lumal[4] 85 Input AH18 3.3v LVCMOS33
Video Data 2 Lumal5] 87 Input AJ18 3.3v LVCMOS33
Video Data 2 Luma[6] 78 Input AF13 3.3v LVCMOS33
Video Data 2 Luma[7] 82 Input AG15 3.3v LVCMOS33
Video Date2 Luma[8] 84 Input AG17 3.3v LVCMOS33
Video Data 2 Luma[9] 86 Input AG16 3.3v LVCMOS33
Video Data 3 Luma[0] 107 Input AH21 3.3v LVCMOS33
Video Data 3 Luma[1] 122 Input AH29 3.3v LVCMOS33
Video Data 3 Luma[2] 115 Input AE22 3.3v LVCMOS33
Video Data 3umal3] 146 Input AF28 3.3v LVCMOS33
Video Data 3 Luma[4] 148 Input AF29 3.3v LVCMOS33
Video Data 3 Luma[5] 150 Input AG29 3.3v LVCMOS33
Video Data 3 Luma[6] 100 Input AH23 3.3v LVCMOS33
Video Data 3 Luma[7] 102 Input AH24 3.3v LVCMOS33
Video Data 3uma[8] 104 Input AJ25 3.3v LVCMOS33
Video Data 3 Luma[9] 106 Input AK25 3.3v LVCMOS33
Video Data 0 Chroma[0] | 143 Input T29 1.5v LVCMOS15
Video Data 0 Chroma[l] | 145 Input u29 1.5v LVCMOS15
Video Data 0 Chroma[2] | 147 Input R28 1.5v LVCMOS15
Video Data @hroma[3] 149 Input T28 1.5v LVCMOS15
Video Data 0 Chroma[4] | 151 Input P30 1.5v LVCMOS15
Video Data 0 Chroma[5] | 153 Input R30 1.5v LVCMOS15
Video Data 0 Chroma[6] | 155 Input N29 1.5v LVCMOS15
Video Data 0 Chroma[7] | 157 Input P29 1.5v LVCMOS15
Video D&a 0 Chroma[8] 159 Input N28 1.5v LVCMOS15
Video Data 0 Chroma[9] | 161 Input P28 1.5v LVCMOS15
Video Data 1 Chroma[0] | 89 Input AK17 3.3v LVCMOS33
Video Data 1 Chroma[l] | 91 Input AK18 3.3v LVCMOS33
Video Data 1 Chroma[2] | 93 Input AF19 3.3v LVCMOS33
Video Data 1 Chroma([3] 95 Input AG19 3.3v LVCMOS33
Video Data 1 Chroma[4] | 97 Input AH19 3.3v LVCMOS33
Video Data 1 Chroma[5] | 99 Input AJ19 3.3v LVCMOS33
Video Data 1 Chroma[6] | 101 Input AF20 3.3v LVCMOS33
Video Data 1 Chroma[7] | 103 Input AG20 3.3v LVCMOS33
Video Data 1 Chroma[8] | 109 Input AJ20 3.3v LVCMOS33
Video Data 1 Chroma[9] | 111 Input AK20 3.3v LVCMOS33
Video Data 2 Chroma[0] | 38 Input AE12 3.3v LVCMOS33
Video Data 2 Chroma[1l] | 40 Input AF12 3.3v LVCMOS33
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Video Data 2 Chroma[2] | 50 Input AG12 3.3v LMCMOS33
Video Data 2 Chroma[3] | 52 Input AH12 3.3v LVCMOS33
Video Data 2 Chromal[4] | 54 Input AH14 3.3v LVCMOS33
Video Data 2 Chroma[5] | 56 Input AH13 3.3v LVCMOS33
Video Data 2 Chroma[6] | 58 Input AJl4 3.3v LVCMOS33
Video Data 2 Chroma[7] | 60 Input AJ13 3.3v LVCMOS33
Video Data 2 Chroma[8] | 59 Input AK13 3.3v LVCMOS33
Video Data 2 Chroma[9] | 61 Input AK12 3.3v LVCMOS33
Video Data 3 Chroma[0] | 108 Input AJ26 3.3v LVCMOS33
Video Data 3 Chroma[1] | 110 Input AK26 3.3v LVCMOS33
Video Data 3 Chroma[2] | 112 Input AH26 3.3v LVCMOS33
Video Data 3 Chroma[3] | 114 Input AH27 3.3v LVCMOS33
Video Data 3 Chroma[4] | 136 Input AK27 3.3v LVCMOS33
Video Data 3 Chroma[5] | 138 Input AK28 3.3v LVCMOS33
Video Data 3 Chroma[6] | 139 Input AJ28 3.3v LVCMOS33
Video Data 3 Chroma[7] | 141 Input AJ29 3.3v LVCMOS33
Video Data 3 Chroma[8] | 140 Input AJ30 3.3v LVCMOS33
Video Data 3 Chroma[9] | 142 Input AK30 3.3v LVCMOS33
SPDIF Audio 27 Input Y20 1.5v LVCMOS15
Transport Stream Buffe| 29 Input AA20 1.5v LVCMOS15
Transport Stream Clock | 31 Output AA18 1.5v LVCMOS15
Transport Stream Datg 33 Output AA19 1.5v LVCMOS15
Transport Stream Data [0]| 152 Output AF30 3.3v LVCMOS33
Transport Stream Data [1]| 154 Output AG30 3.3v LVCMOS33
Transport Stream Data [2]| 158 Output AE30 3.3v LVCMOS3
Transport Stream Data [3]| 160 Output AB29 3.3v LVCMOS33
Transport Stream Data [4]| 162 Output AB30 3.3v LVCMOS33
Transport Stream Data [5]| 164 Output AA27 3.3v LVCMOS33
Transport Stream Data [6]| 166 Output AA28 3.3v LVCMOS33
Transport Stream Data]7 | 120 Output AH28 3.3v LVCMOS33
Uart_tx 90 Output AK15 3.3v LVCMOS33
Uart_rx 88 Input AJ15 3.3v LVCMOS33

6.2 Signal Formats

6.2.1 Clock Signals (Input)

The 4k encoder has 4 input clockédeo Clock @pin# 63), Video Clock Xpin# 80), Video Clo& 2 (pin # 144),
andVideo Clock 3pin#105). These clocks match tf@ur of 3G SDI inputs for one 4k@30/60 video. However, if
one 4k input is used on the carrier board, such as HR™br 12G SDI, onljideo Clok Ois needed which takes
the input video clock (74.5MHz for 4k@30, and 148.5 MHz for 4k@60).

6.2.2 Video Data Signals (Input)
The input to the encoder module is raw video data in YUV format (4:2:2 or 4:2:04@vitput lines Video Data
0 Luma]|OJto Video Data 3 Luma|9Jfor Luma And, 40 input lines Video Data 0 Chroma|Ojo Video Data 3
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Chroma[9] for the Chroma. Thergcision is either 8its or 10bits. For 8bit precision, theMost Significantuma
and Chromains(Luma[2] to Luma[9], Chroma[2] to Chroma[@i¢ used.

In addiion to the video Luma and Chroma data signalsMitgeo Horizontal SynandVideo Vertical Synsignals

are required for frame synchronization if embedded SAV/EAV are not used. The video clocks (refer to Section
6.2.1) provide the timing for the paralléhput of luma, chroma, as well as thdeo Horizontal SynandVideo

Vertical Sync signalsTheVideo Display Enablsignal is a part of th¥ideo Horizontal Synand Video Vertical
Syncsystemwhere high signdhdicatesactivevideopixels For example, an HDMI input interface chip will output

the Video Display Enablsignal at high, when active pixels are being sent out.

The video data are sampled at the rising edge of the clock. The clockuifitesirespondto the resolution and
frame rate, as discussed in Sectma.1.

6.2.3 Audio Data Signals (Input)
Input lineSPDIF Audi@s for PCM audio inpuin SPDIFrames. ArSPDIRransmitter is required to send the PCM
data to the encodemodule. Refer to th&PDIprotocol documents for details.

6.2.4 TS stream SignalSutput)

The output of the encoder module is MPEG Transport Stream (TS), which is sent out from the module by 8 parallel
lines Transport Stream Data[0p Transport &¥eam Data[7], along with the Transport Stream output data clock
Transport Stream Clodfpin # 31). The frequency of the Transport Stream Data clock is 27MHz.

Transport Stream Buffer Readypin # 28)and Transport Stream Data Valifpin # 33)are the ggnals to inform
the user side to take over the signals.

6.2.5 Encoder Control Signals (Input and Output)

Uart_rxandUart_txarethe API pins for controlling the operations of the encodiéart rxreceives the command

from external control deviceUart_tx sends the encoder information to the control device. Refer to that
standard for details oflart operations. The SOC API User Manual provides the register map for the API control.
Refer to theEncoder AP User Manufar more details.

An externalreset PS Soft Reset_Bin # 156) is available. This pin allows the user to reset the encoder when
necessary. A low signal will trigger a reset. The reset signal should be maintained at high or left unconnected
when in normal operation mode.

6.3 Power Rails of MCM-1000Z
Refer to AppendiB for the pirs of power and ground on the edge connector of the MCB0Z moduleThe
power rails are: 1.0M,.2V, 1.3V, 1.5V, 2.5V, and 3.3V.
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6.4 Power Requirement and Supply Amperage

The total power, at operatio, required by a given encoder module ranges from 3 to 6 watts, depending on the
resolution and frame rate. Since the total power is delivered over 6 power rails (1.0v, 1.2v, 1.3v, 1.5v, 2.5v, and
3.3v), each individual power rails deliver@dy a portion of the total power. However, the power is not evenly
distributed among the rails. Tablélists the power estimation by Xilinx Vivado FPGA software for eachatail,
4k@60resolution which can be used as a reference for PCB delsighould benoted that the estimated total

power showing in Tabi& is higherthan the measured real power dhe module. However, for PCB desig
purposes, Tablg issufficient It should also be notethat the power railsl.8vand 2.0vare geneated on the
module, by usingome of the input power rail<arrier board PCB designers need not to consider thesedtls.

Table7: Power estimation for he H.264 4k encoder module (4k@ Besolution)
Power Supply

Supply Source Voltage (V)  Total (A) Drynamic (A) Static (A)

Vooint 1.000 J.962 3,351 0.111
Vocaux 1.800 0.558 0.500 0.058
Vooo33 3,300 0.006 0.005 0.001
Voood5 2,500 0.000 0,000 0.000
Vooold 1.300 0.001 0,000 0.001
Voool5 1.500 0.429 0,428 0.001
Voool135 1.350 0.000 0,000 0.000
Voool2 1.200 0.000 0,000 0.000
Vooaux_io 2,000 0,109 0.109 0.000
Wecbram 1.000 0.083 0.057 0.026
MGTAVCC 1.000 0.000 0.000 0.000
MGTAVL 1.200 0.000 0,000 0.000
MGTVocaux 1.800 0.000 0.000 0.000
Voopint 1.000 0.750 0.723 0.027
Voopaux 1.800 0.061 0.051 0.010
Vecpll 1.800 0.019 0.015 0.003
Veco_ddr 1.500 0.459 0.457 0.002
Vooo_miod 1.300 0.007 0,005 0.001
Wooo_miol 1.800 0.001 0.000 0.001
Vecade 1.300 0.022 0.002 0.020

Since the encoder module normally shares plogver supplies with the carrier board (user PCB). The power design
should be considered for both the module and the carrier board. SOC licenses the schematics of carrier boards.
The VTRIO00C discussed in Section 12 of this document is for 4k resaltitienreference design provides not

only the power system design, but also the 1/0 port designs, such as SDI, HDMISHBjretc. Contact SOC sale

at: sales@soctechnologies.cdor design licensing informantn.
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7. The H.264 4K Decoder Modules

7.1 Pin Assignments and Pin Voltages

The modules for H.264 4K resolutioee the MCML000Z, Zyng 035 (for 4k@30) or Zyrfo45 (4k@60). This
section details the pin assignment and pin voltages for H.264 4&ddeenodules based on the MGM00Z
hardware.

Table8 shows the pin assignments and the pin voltages for H.264 4k decoder modules based on ti®00ZM

The schematics of MCI¥000Z edge connector are attached in Apperdigf this document. Append@shows
the pin numbers for data, clock, control, and power, which are connected to the ZY8¢7035 or 7045, which
are pincompatible).

It should be noted that the 4K encoder and decoder pin assignments are symmetrical, i.e. the video input pins on
the encoder module become the video output pins on the decoder module.

Table8: 4K Decoder Module (based on MEMI00Z) Pin Assignment

Description MCM-1000Z Edge Connector Pin # | Direction FPGA Pin# | Voltage 10 Standard
PS Soft Reset_B 156 Input B19 3.3v LVCMOS33
Video Clock 105 Output AG21 3.3v LVCMOS33
Video Horizontal Sync 133 Output W24 1.5v LVCMOS15
Video Vertical Sync 113 Output AF22 3.3v LVCMOS33
Video Display Enable 67 Output AD18 1.5v LVCMOS15
Video Data 0 Luma[0] 135 Output W25 1.5v LVCMOSR

Video Data 0 Luma[1] 137 Output W26 1.5v LVCMOS15
Video Data 0 Luma[2] 116 Output V27 1.5v LVCMOS15
Video Data 0 Lumal[3] 118 Output w28 1.5v LVCMOS15
Video Data 0 Lumal[4] 124 Output w29 1.5v LVCMOS15
Video Data 0 Luma[5] 126 Output W30 1.5v LVCMOS15
Video Data 0 Luma[6] 128 Output V28 1.5v LVCMOS15
Video Data 0 Luma[7] 130 Output V29 1.5v LVCMOS15
Video Data 0 Luma[8] 132 Output T30 1.5v LVCMOS15
Video Data 0 Luma[9] 134 Output u30 1.5v LVCMOS15
Video Data 1 Luma[0] 117 Output AG22 3.3v LVCMOS33
Video Data 1 Luma([1] 119 Output AH22 3.3v LVCMOS33
Video Data 1 Luma[2] 121 Output AJ21 3.3v LVCMOS33
Video Data 1 Lumal[3] 123 Output AK21 3.3v LVCMOS33
Video Data 1 Luma[4] 125 Output AF23 3.3v LVCMOS33
Video Data 1 Lumal5] 127 Output AF24 3.3v LVCMDS33

Video Data 1 Lumal[6] 92 Output AJ23 3.3v LVCMOS33
Video Data 1 Luma[7] 94 Output AJ24 3.3v LVCMOS33
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Video Data 1 Lumal[8] 96 Output AG24 3.3v LVCMOS33
Video Data 1 Luma[9] 98 Output AG25 3.3v LVCMOS33
Video Data 2 Luma[0] 77 Output AJ16 3.3v LVCM@®@33
Video Data 2 Luma[1] 79 Output AK16 3.3v LVCMOS33
Video Data 2 Luma[2] 81 Output AH17 3.3v LVCMOS33
Video Data 2 Luma[3] 83 Output AH16 3.3v LVCMOS33
Video Data 2 Lumal[4] 85 Output AH18 3.3v LVCMOS33
Video Data 2 Lumal[5] 87 Output AJ18 3.3v LVCMOS3
Video Data 2 Luma[6] 78 Output AF13 3.3v LVCMOS33
Video Data 2 Luma[7] 82 Output AG15 3.3v LVCMOS33
Video Data 2 Luma[8] 84 Output AG17 3.3v LVCMOS33
Video Data 2 Luma[9] 86 Output AG16 3.3v LVCMOS33
Video Data 3 Luma[0] 107 Output AH21 3.3v LVCMOS3
Video Data 3 Lumal[1] 122 Output AH29 3.3v LVCMOS33
Video Data 3 Luma(2] 115 Output AE22 3.3v LVCMOS33
Video Data 3 Luma[3] 146 Output AF28 3.3v LVCMOS33
Video Data 3 Luma[4] 148 Output AF29 3.3v LVCMOS33
Video Data 3 Luma[5] 150 Output AG29 3.3v LVCMOS33
Video Data 3 Luma[6] 100 Output AH23 3.3v LVCMOS33
Video Data 3 Luma[7] 102 Output AH24 3.3v LVCMOS33
Video Data 3 Luma([8] 104 Output AJ25 3.3v LVCMOS33
Video Data 3 Luma[9] 106 Output AK25 3.3v LVCMOS33
Video Data 0 Chromal0] 143 Output T29 15v LVCMOS15
Video Data 0 Chroma[1] 145 Output u29 1.5v LVCMOS15
Video Data 0 Chroma[2] 147 Output R28 1.5v LVCMOS15
Video Data 0 Chroma[3] 149 Output T28 1.5v LVCMOS15
Video Data 0 Chroma[4] 151 Output P30 1.5v LVCMOS15
Video Data 0 Chroma[5] 153 Output R30 1.5v LVCMOS15
Video Data 0 Chromal6] 155 Output N29 1.5v LVCMOS15
Video Data 0 Chroma[7] 157 Output P29 15v LVCMOS15
Video Data 0 Chroma[8] 159 Output N28 1.5v LVCMOS15
Video Data 0 Chroma[9] 161 Output P28 1.5v LVCMOS15
Video Data 1 Chroma[0] 89 Output AK17 3.3v LVCMOS33
Video Data 1 Chroma[1] 91 Output AK18 3.3v LVCMOS33
Video Data 1 Chroma[2] 93 Output AF19 3.3v LVCMOS33
Video Data 1 Chroma[3] 95 Output AG19 3.3v LVCMOS33
Video Data 1 Chroma[4] 97 Output AH19 3.3v LVCMOS33
Video Data Lhromal5] 99 Output AJ19 3.3v LVCMOS33
Video Data 1 Chroma[6] 101 Output AF20 3.3v LVCMOS33
Video Data 1 Chroma[7] 103 Output AG20 3.3v LVCMOS33
Video Data 1 Chroma[8] 109 Output AJ20 3.3v LVCMOS33
Video Data 1 Chroma[9] 111 Output AK20 3.3v LVCMOS33
Video Data 2 Chroma[0] 38 Output AE12 3.3v LVCMOS33
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Video Data 2 Chroma[1] 40 Output AF12 3.3v LVCMOS33
Video Data 2 Chroma[2] 50 Output AG12 3.3v LVCMOS33
Video Data 2 Chroma[3] 52 Output AH12 3.3v LVCMOS33
Video Data 2 Chromal[4] 54 Output AH14 3.3v LVCMOS33
Video Data 2 Chromal5] 56 Output AH13 3.3v LVCMOS33
Video Data 2 Chromal6] 58 Output AJ14 3.3v LVCMOS33
Video Data 2 Chroma[7] 60 Output AJ13 3.3v LVCMOS33
Video Data 2 Chroma[8] 59 Output AK13 3.3v LVCMOS33
Video Data 2 Chroma[9] 61 Output AKL2 3.3v LVCMOS33
Video Data 3 Chromal0] 108 Output AJ26 3.3v LVCMOS33
Video Data 3 Chroma[1] 110 Output AK26 3.3v LVCMOS33
Video Data 3 Chroma[2] 112 Output AH26 3.3v LVCMOS33
Video Data 3 Chroma[3] 114 Output AH27 3.3v LVCMOS33
Video Data 3 Chroma[4] 136 Output AK27 3.3v LVCMOS33
Video Data 3 Chroma[5] 138 Output AK28 3.3v LVCMOS33
Video Data 3 Chromal6] 139 Output AJ28 3.3v LVCMOS33
Video Data 3 Chroma[7] 141 Output AJ29 3.3v LVCMOS33
Video Data 3 Chroma[8] 140 Output AJ30 3.3v LVCMOS33
Video D#a 3 Chroma[9] 142 Output AK30 3.3v LVCMOS33
SPDIF Audio 27 Output Y20 1.5v LVCMOS15
Transport Stream Clock 31 Input AA18 1.5v LVCMOS15
Transport Stream Data Valid 33 input AA19 1.5v LVCMOS15
Transport Stream Data [0] 152 input AF30 3.3v LVCMOS33
Transport Stream Data [1] 154 input AG30 3.3v LVCMOS33
Transport Stream Data [2] 158 input AE30 3.3v LVCMOS33
Transport Stream Data [3] 160 input AB29 3.3v LVCMOS33
Transport Stream Data [4] 162 input AB30 3.3v LVCMOS33
Transport Stream Data [5] 164 input AA27 3.3v LVCMOS33
Transport Stream Data [6] 166 input AA28 3.3v LVCMOS33
Transport Stream Data [7] 120 input AH28 3.3v LVCMOS33
Uart_tx 90 Output AK15 3.3v LVCMOS33
Uart_rx 88 Input AJ15 3.3v LVCMOS33
Video Frame Sync Clock 80 Input AF15 3.3v LVCMOS3
Video Frame Sync Pause 63 Input AC18 1.5v LVCMOS15

7.2 Signal Formats
7.2.1 Video Clock Signdb(tput)

TheVideo Cloclsignal (pin #05) is the clock signal that provides the timing for the parallel luma, chroma, as
well as theVideo Horizontd SyncandVideo Vertical Sync signal$he default is 148.5MHz for 4AK@60 and
74.25MHz for 4K@30.
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7.2.2 Video Data Signals (Output)

The output of the H.264 4k decoder module is the decoded video data in YUV format (4:2:2 or 4:2:@)) with
output lines Video Data 0 Luma[Ojo Video Data 3 Luma[9For Luma And, 40lines Video Data 0 Chroma]0]

to Video Data 3 Chroma[9]for the ChromaThe precision can be eitherl@it precision or 1tbit precision. For
8-bit precision, theMost SignificanBits of luma and chromaoutput lines(Lumal2] to Luma[9], Chroma[2] to
Chroma[9])are used.

In addition to the video Luma and Chroma data signalsyideo Horizontal SynandVideo Vertical Synsignals
are provided for frame synchronization. The Vidaisphy Enable signabk a part of theVideo Horizontal Sync
andVideo Vertical Synsygem, where high signal indicatestive video pixels.

7.2.3 Audio Data Signals (Output)
LineSPDIF Audie for PCM audio outpuin SPDIFrames. ArSPDIRransmitter is hcluded in the module to send
the PCM data out via the decoder edge pins. Refer tasiABIprotocol documents for details.

7.24 Decoder Control Signals (Input and output)

Uart_rxandUart_txarethe API pins for controlling the operations of the ddea Uart_rxreceives the command

from external control deviceUart _tx send the decoder information to the control device. Refer to thert
standard for details oflart operations. The SOC API User Manual provides the register map for the API control.
Refer to theDecoder API User Manualr details.

7.3 Power Rails of MCM-1000Z

The paver rails for H.264 4K decoder for 4k@30 or 4k@@0the same and are also the same as the H.264 4k
encoder. Referto Append® for the pisof power and ground on #ghedge connector of the MCI#¥000Z module.

7.4 Power Requirement and Supply Amperage

The total power, at operation, required by a given encoder module ranges from 3 to 5 watts, depending on the
resolution and frame rate. Since the total power is d&iad over 6 power rails (1.0v, 1.2v, 1.3v, 1.5v, 2.5v, and
3.3v), each individual power rails deliveridy a portion of the total power. However, the power is not evenly
distributed among the rails. TablH liss the power estimation by Xilinx Vivad®GA software for each rad
4k@60resolution and can be used for PCB designslibuld benoted that the power railsl.8v and 2.0\are
generated on the module using the input power raPCB designers for the carrier bdg need not to consider
these two rails

Since the decoder module normally shares the power supplies with the carrier board (user PCB). The power design
should be considered for both. SOC licenses the schematics of carrier boards. AEVTRiscused in Section
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6 of this documentis for 4k resolutionThe reference designs not only provide the power system design, but also
the I/O port designs, such as SDI, HDMI, {Ji8B, etc. Please contact SOC salsasts@soctechnologies.com
for further details.

Table10: Power estimaibn for the decoder module (4K@bresolution)

Power Supply

Supply Source Voltage (V)  Total (A) Drynamic (A) Static (A)

Veoint 1.000 4,786 4,682 0,104
Vooaux 1.300 0.692 0.634 0.058
Vooo33 3,300 0.007 0.006 0.001
Vooo25 2,500 0.000 0.000 0,000
Vooo13 1.300 0.001 0.000 0,001
Voools 1,500 0.429 0.423 0.001
Voool35 1.350 0.000 0.000 0,000
Voool2 1,200 0,000 0,000 0,000
Vooaux_io 2,000 0,109 0,109 0,000
Veckram 1.000 0.093 0.074 0,019
MGTAVCE 1.000 0.000 0.000 0,000
MGTANE 1.200 0.000 0.000 0,000
MGTVocaux 1.300 0,000 0,000 0,000
Veopint 1.000 0.750 0.723 0,026
Voopaux 1.300 0.061 0.051 0,010
Vecpll 1.300 0.019 0.015 0.003
Vioco_ddr 1,500 0.459 0.457 0.002
Veoo_miod 1.300 0.007 0.006 0.001
Veooo_miol 1.300 0.001 0.000 0,001
Vecade 1.300 0.022 0.002 0,020
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8. The H.265 HD Encoder Modules

To be added

9. The H.265 HD Decoder Modules

To be added

10. The H.265 4k Encoder Modules

To be added

11. The H.265 4k Decoder Modules

To be added
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12. Carrier Board PCB Reference Designs
SOC has several evaluation boards for evaluating the standard encoder and decoder modulesefaadddting

the IP cors as well). These evaluation boards provide not only the DDR3 SODIMM connectors for connecting the
encoder (and/or decoder) modules, but also the commonly used digital video/audio ports, such as SDI and HDMI.

Ethernet port of trispeed, 10/100/1000Mbps saa network connection, is used in all of the SOC evaluation boards.

12.1 VTR-S1000 Evaluation Board
Fig. 11 shows a photo of the VBR000 board. Major components and I/O ports are marked in the figure. Refer

to the User Guide of VT{S1000for further details.

SOC licenses the Schematics of -8IB00 to the customers that have purchased the eval kit¥I®O0 and
encoder (or decoder) Modules. Firmware of the V@00, including I/O drivers and network IP core, is also

available for licensing. Rise contact SOC salegles@soctechnologies.coffior details.
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Fig. 11. FMC-MCM-1000 evaluation board
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12.2 VTR-4000C Evaluation Board
Fig. 12 shows the top view of the VB00C board. Major compents and I/O ports are marked in the figure.

Refer to theUser Guide of VFRIOOCfor further details.

SOC licenses the Schematics of ¥TBOC to the customers that have purchased encoder (or decoder) Modules.

Firmware of the VTRRO00C, including I/O trers and network IP core, is also available for licensing. Please contact

SOC salesales@soctechnologies.cofior details.

HD HDMI 4k@30 HDMI  4k@30 HDMI  HD SDIport#1 -y spport #2
output Input #1 Input #2 Input or output 5t or output
:.‘__ ——— u U : . | ; oy '
" i it : i . y
Connector for
4k module
Connectors for
WiFi Modules
Artix-7 = ol : H
A200T ' o m @
FPGA K 7\
/‘ 7 \ TN o SDI port #4
5V Power Trispeed Ethernet  pmpiuse  HD SDI port #3 Input or output
10/100/1000Mbps Input or output
Fig. 12. VTR-4000C evaluation board top view
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13. Ordering Information

Fig. 13 shows the product code naming convention for the SOC MPEG codec modules and IP cores. Non-standard
codec modules can be ordered following the same naming format (minimum order quantity is required for non-
standard modules).

Example Code 5, 9 f#1t H ooIT® 1M N YA

AN A 2\
EC=Encoder MA=Artix Module, MS =Spartan Module, MZ=Zynq Module
DC=Decoder MSX=Arrigl0 SX Module
TC=Transcoder IP =IP Core
CS=Chipset
V=Video only 4k = 3840X2160 resolution
A=Audio only

1080= up t01080
(1080X1920 ,Interlaced or progressive)

720 = up to720
(720X1280, Interlaced or progressive)

480= up to 480
(480X640, Interlaced or progressive)

VA=\ideo+Audio

H265=H.265/HEVC
H264=H.264/AVC
MPEG2=MPEG2

12b=12bit Precision 12(3=120 Frame/Sec.
10b=10bit Precision 60:60 Frame/Sec.
8b=8 bit Precision 30=30 Frame/Sec.

Fig. 13 SOC MPEG codec (IP cores and modules) product code naming convention

14. Contact Information

Please contact SOC head office or distributor for product details and to place an order.
Head Office

System-On-Chip (SOC) Technologies Inc.

60 Baffin Place

Waterloo, ON, Canada N2V 177

Telephone: 1-519-880-8609

E-mail: sales@soctechnologies.com
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15. Document Revisions

Version # Revision Date Notes

V.1.0 10/05/2017 First release

V.1.1 19/05/2017 Minor revision

V.2.0 20/05/2017 Major revision (adding 4Kk)
V.2.1 05/06/2017 Minor revision
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Appendix-A Factory Standard Codec Modules

A.1 H.265 Encoder Modules

The H.265 encoder modules are based on either the MOBDSX or MCMO000Z hardware. The SOC H.265
encoder IP cores of different configurations are used to configure the FPGAs on the hardware modules to produce

the codec modules.

TableALl lists the product codes of the factory standard H.265 video encoder (video only)asoaoing with the

specifications for each module. Tat#@ lists the video/audio encoder modules. The hardware platform, MCM
1000SX or MCMO0O00Z, is used for the H.265 video encodaustomers can order the H.265 encoder modules
using the product code, aording to the specifications required by the application.

TableAl: H.265 Video Encoder Modul¢gdeo only without audio):

Product# Specifications
Standard Profile Resolution Chroma Precison Frame Rate Audio
EGV-H2658b-30-1080M H.265 | Main 4:2:2 12 up to 1080i/p 4:2:0/4:2:2 8 bits up to 30fps no
EGV-H26510b-30-1080M H.265 | Main 4:2:2 12 up to 1080i/p 4:2:0/4:2:2 up to 10 bits up to 30fps no
EGV-H26510b-30-1080M H.265 | Main 4:2:212 up to 1080i/p 4:2:0/4:2:2 up to 12 bits up to 30fps no
EGV-H2658b-60-1080M H.265 | Main 4:2:2 12 up to 1080i/p 4:2:0/4:2:2 8 bits up to 60fps no
ECV-H26510b-60-1080M H.265 Main 4:2:2 12 up to 1080i/p 4:2:0/4:2:2 up to 10 bits up to 60fps no
EGV-H26510b-60-1080M H.265 Main 4:2:2 12 up to 1080i/p 4:2:0/4:2:2 up to 12 bits up to 60fps no
ECV-H2658b-30-4k-M H.265 Main 4:2:2 12 4k/UHD 4:2:0/4:2:2 8 bits up to 30fps no
ECGV-H26510b-30-4k-M H.265 | Main 4:2:2 12 4k/UHD 4:2:0/4:2:2 up to 10 bits up to 30fps no
ECV-H26510b-30-4k-M H.265 Main 4:2:2 12 4k/UHD 4:2:0/4:2:2 up to 12 bits up to 30fps no
EGV-H2658b-60-4k-M H.265 | Main 4:2:2 12 4k/UHD 4:2:0/4:2:2 8 bits up to 60fps no
ECV-H26510b-60-4k-M H.265 Main 4:2:2 12 4k/UHD 4:2:0/4:2:2 up to 10bits up to 60fps no
ECGV-H26510b-60-4k-M H.265 | Main 4:2:2 12 4k/UHD 4:2:0/4:2:2 up to 12bits up to 60fps no
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TableA2: H.265 Video&Audio Encoder Modulésoth video and audio)

Product# Specifications
Standard Profile Resolution Chroma Precision Frame Rate Audio
ECVAH2658b-30-1080M H.265 Main 4:2:2 12 | up to 1080i/p | 4:2:0/4:2:2 8 bits up to 30fps | AAC or MPEG2 Layer
ECVAH26510b-30-1080-M H.265 Main 4:2:2 12 | up to 108i/p | 4:2:0/4:2:2 | upto 10 bits | up to 30fps | AAC or MPEG2 Layer
ECVAH26512b-30-1080-M H.265 Main 4:2:2 12 | up to 1080i/p | 4:2:0/4:2:2 | upto 12 bits | up to 30fps | AAC or MPEG2 Layer
ECVAH2658b-60-1080-M H.265 Main 4:2:2 12 | up to 1080i/p | 4:2:0/4:2:2 8 bits up to 60fps | AAC or MPEG2 Layer
ECVAH26510b-60-1080-M H.265 Main 4:2:2 12 | up to 1080i/p | 4:2:0/4:2:2 | upto 10 bits | up to 60fps | AAC or MPEG2 Layer
EGVAH26512b-60-1080M H.265 Main 4:2:2 12| up to 1080i/p | 4:2:0/4:2:2 | upto 12 bits | up to 60fps | AAC or MPEG2 Laygr
ECGVAH2658b-30-4k-M H.265 Main 4:2:2 12 4k/UHD 4:2:0/4:2:2 8 bhits up to 30fps | AAC or MPEG2 Lay2r
EGVAH26510b-30-4k-M H.265 Main 4:2:2 12 4k/UHD 4:2:0/4:2:2 | upto 10 bits | up to 30fps | AAC or MPEG2 Layer
EGVAH26512b-30-4k-M H.265 Main 4:2:2 12 4k/UHD 4:2:0/4:2:2 | upto 12 bits | up to 30fps | AAC or MPEG2 Lay2r
EGVAH2658b-60-4k-M H.265 Main 4:2:2 12 4k/UHD 4:2:0/4:2:2 8 bits up to 60fps | AAC or MPEG2 Layr
EGVAH26510b-60-4k-M H.265 Main 4:2:2 12 4k/UHD 4:2:0/4:2:2 | upto10 bits | up to 60fps | AAC or MPEG2 Layer
EGVAH26512b-60-4k-M H.265 Main 4:2:2 12 4k/UHD 4:2:0/4:2:2 | upto 12bits | up to 60fps | AAC or MPEG2 Lay2r

A.2 H.264 Encoder Modules

The H.264 encoder modules are based on either the on the MGMA hardwareThe SOC H.264 encoder IP
cores are used to configure the FPGAs on the hardware modules to produce the codec modules.

TableA3 lists the product code of the factory standard video encoder modules (video only), along with the
specifications for each modul TableA4 lists the video/audio encoder modules (both video and audio).
Customers can order the encoder modules using the product code, according to the specifications required by the
application.

TableA3: H.264 Video Encoder Modul¢gdeo only withait audio}

Product# Specifications Hardware
Standard Profile Resolution Chroma Precision Frame Rate | Audio
EGV-H2648b-30-720-MS H.264 up to High up to 720i/p | 4:2:0/4:2:2 | 8 bits up to 30fps | no MCM-1000A
EGV-H2648b-60-720-MS H.264 up to Hgh up to 720i/p | 4:2:0/4:2:2 | 8 bits up to 60fps | no MCM-1000A
ECGV-H2648b-30-1080MS H.264 up to High | up to 1080i/p | 4:2:0/4:2:2 | 8 bits up to 30fps | no MCM-1000A
ECGV-H26410b-30-1080MS | H.264 up to High | up to 1080i/p | 4:2:0/4:2:2 | up to 10 bits | up to 30fps | no MCM-1000A
EGV-H2648b-60-1080-MA H.264 up to High up to 1080i/p | 4:2:0/4:2:2 | 8 bits up to 60fps | no MCM-1000A
ECV-H26410b-60-1080MA | H.264 up to High up to 1080i/p | 4:2:0/4:2:2 | up to 10 bits | up to 60fps | no MCM-1000A
ECV-H2648b-30-4k-MZ H.264 High 4kx2k 4:2:0/4:2:2 | upto 8 hits | upto 30fps | no MCM-1000Z
ECV-H26410b-30-4k-MZ H.264 High 4kx2k 4:2:0/4:2:2 | up to 10 bits | up to 30fps | no MCM-1000Z
ECV-H2648b-60-4k-MZ H.264 High 4kx2k 4:2:0/4:2:2 | upto 8 bits | upto 60fps | no MCM-1000Z
ECV-H26410b-60-4k-MZ H.264 High 4kx2k 4:2:0/4:2:2 | up to 10 bits | up to 60fps | no MCM-1000Z
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TableA4: H.264 Video&Audio Encoder Modulésoth video and audio)

Product# Specifications Hardware
Standard Profile Resolution Chroma Precision Frame Rate Audio

ECVAH2648b-30-
790MS H.264 up to High | up to 720i/p | 4:2:0/4:2:2 | 8 bits up to 30fps AAC/MPEG2-2 MCM-1000A
5;;&/32264%_60- H.264 up to High | up to 720i/p 4:2:0/4:2:2 | 8 bits up to 60fps AACIMPEG22 MCM-1000A
E(()BE:/OAMH82648b-3O- H.264 up to Hgh | up to 1080i/p | 4:2:0/4:2:2 | 8 bits up to 30fps AACIMPEG22 MCM-1000A
EGVAH26410b- _ . o . AAC/MPEG2-2
30-1080MS H.264 up to High | up to 1080i/p | 4:2:0/4:2:2 | up to 10bits up to 30fps MCM-1000A
EGVAH26480-60- H.264 up to High | up to 1080i/p | 4:2:0/4:2:2 | 8 bits up to 60fps AACIMPEG22 MCM-1000A
1080-MA
EGVAH26410b- _ . g _ AAC/MPEG2-2
60-1080MA H.264 up to High | up to 1080i/p | 4:2:0/4:2:2 | upto 10 bits | up to 60fps MCM-1000A
EGVAH264 AAC/MPEG2-2
4ISMZ 648b-30- H.264 High 4kx2k 4:2:0/4:2:2 | 8 bits up to 30fps cl G MCM-1000Z
EGVAH2641 AAC/MPEG2-2

¢ 6410b- H.264 High 4kx2k 4:2:0/4:2:2 | 10 bits up to 30fps cl G MCM-1000Z
30-4k-MZ
555§H2648b_60 H.264 High 4kx2k 4:2:0/4:2:2 | 8 bits up to 60fps AACIMPEGZE2 MCM-1000Z
E&Xfﬂ§6410b H.264 High 4kx2k 4:2:0/4:2:2 | 10 bits up to 60fps AACIMPEGZE2 MCM-1000Z

A.3 H.264 Decoder Modules

Hardware platform MCMOOQOA is used for the H.264 HD decoders. FAbldists the factory standard H.264
video decoder modules (video only), along with the product code and sgitfis. TableA6 lists the factory
standard H.264 video and audio decoder modules, product code, specifications.

TableA5: H.264 Video Decoder Modulégdeo only without audio):

Product# Specifications Hardware
Standard Profile Resolution Chrana Precision | Frame Rate| Audio

DGV-H2648b-30-720-MA H.264 up to High up to 720i/p | 4:2:0/4:2:2 | 8 bits up to 30fps | no MCM-1000A
DGV-H2648b-60-720-MA H.264 up to High up to 720i/p | 4:2:0/4:2:2 | 8 bits up to 60fps | no MCM-1000A
DGV-H2648b-30-1080MA H.2&4 up to High up to 1080i/p | 4:2:0/4:2:2 | 8 bits up to 30fps | no MCM-1000A
DGV-H26410b-30-1080MA | H.264 up to High up to 1080i/p | 4:2:0/4:2:2 | up to 10 bits | up to 30fps | no MCM-1000A
DGV-H2648b-60-1080MA H.264 up to High up to 1080i/p | 4:2:0/4:2:2 | 8 bits upto 60fps | no MCM-1000A
DGV-H26410b-60-1080MA | H.264 up to High up to 1080i/p | 4:2:0/4:2:2 | up to 10 bits | up to 60fps | no MCM-1000A
DGV-H2648b-30-4k-MZ H.264 High 4kx2k 4:2:0/4:2:2 | 8 bits up to 30fps | no MCM-1000Z
DGV-H26410b-30-4k-MZ H.264 High 4kx2k 4:2:0/4:2:2 | 10 bits up to 30fps | no MCM-1000Z
DGV-H2648b-60-4k-MZ H.264 High 4kx2k 4:2:0/4:2:2 | 8 bits up to 60fps | no MCM-1000Z
DGV-H26410b-60-4k-MZ H.264 High 4kx2k 4:2:0/4:2:2 | 10 bits up to 60fps | no MCM-1000Z
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TableA6: H.264 Video&Audio Decodétodules (both video and audio)
Product# Specifications Hardware
Standard | Profile Resolution Chroma Precision Frame Rate| Audio
DGVAH2648b-
H.264 up to High | upto 720i/[p | 4:2:0/4:2:2 | 8 bits up to 30fps | AAC/MPEG2-2 MCM-1000A
30-720MA
DGVAH2548b- H.264 up to High | up to 720i/p 4:2:0/4:2:2 | 8 bits up to 60fps | AAC/MPEG2-2 MCM-1000A
60-720-MA
DGVAH2648b- . . oA, . AAC/MPEG2-2
30-1080MA H.264 up to High | upto 1080i/p | 4:2:0/4:2:2 | 8 bits up to 30fps MCM-1000A
DGVAH26410b- _ . o _ AAC/MPEG2-2
30-1080MA H.264 up to High | upto 1080i/p | 4:2:0/4:2:2 | upto 10 bits | up to 30fps MCM-1000A
DGVAH2648b- . . oA, . AAC/MPEG2-2
60-1030MA H.264 up to High | upto 1080i/p | 4:2:0/4:2:2 | 8 bits up to 60fps MCM-1000A
DGVAH26410b- _ . . _ AAC/MPEG2-2
60-1080MA H.264 up to High | upto 1080i/p | 4:2:0/42:2 | up to 10 bits | up to 60fps MCM-1000A
DGVAH264 AAC/MPEG2-2
c 648b- H.264 High 4kx2k 4:2:0/4:2:2 | 8 bits up to 30fps cl G MCM-1000Z
30-4k-MZ
DGVAH2641 AAC/MPEG2-2
c 64100 H.264 High 4kx2k 4:2:0/4:2:2 | 10 bits up to 30fps cl G MCM-1000Z
30-4k-MZ
DGVAH264.8b- H.264 High 4kx2k 4:2:0/4:2:2 | 8 bits up to 60fps AACIMPEGZEZ MCM-1000Z
60-4k-MZ
6D§X|fr|\|/|-|226410b H.264 High 4kx2k 4:2:0/4:2:2 | 10 bits up to 60fps AACIMPEGZE L MCM-1000Z

A.4 MPEG-2 Encoder Modules

TableA7 lists the standard MPEZvideo encoder modules. Tabi8 lists the MPEQ video/audio encoder modules. The 8

-bit precision and 60 frames/second modules are offered as extensions of the-RIB&&dard.

TableA7: MPE& Video Encoder Modulé¢video only without audio):

Product# Specifications Hardware
Standard Profile Resolution Chroma Precision Frame Rate | Audio
EGV-MPEGZb-30-720-MA MPEG2 | up to High up to 720i/p | 4:2:0/4:2:2 | 8 bits up to 30fps | no MCM-1000A
EGV-MPEGZb-60-720-MA MPEG2 | up to High up to 720i/p | 4:2:0/4:2:2 | 8 bits up to 60fps | no MCM-1000A
ECV-MPEG2b-30-1080MA | MPE& | up to High up to 1080i/p | 4:2:0/4:2:2 | 8 bits up to 30fps | no MCM-1000A
ECV-MPEG2b-60-1080MA | MPE& | up to High up to 1080i/p | 4:2:0/4:2:2 | 8 bits up to 60fps | no MCM-1000A
TableA8: MPEG?2 Video&Audio Encoder Module@oth video and audio)
Product# Specifications Hardware
Standard | Profile Resolution Chroma Precision Frame Rate| Audio
EGVAMPEG28b-30-720-MA MPEG2 | upto High | up to 720i/p 4:2:0/4:2:2 | 8 bits up to 30ps | AAC/MPEG2-2 | MCM-1000A
EGVAMPEG®b-60-720MA | MPEG2 | upto High | upto 720i/p | 4:2:0/4:2:2 | 8 bits up to 60fps | AAC/IMPEG22 | MCM-1000A
EGVAMPEGZ8b-30-1080MA | MPEG2 | upto High | upto 1080i/p | 4:2:0/4:2:2 | 8 bits up to 30fps | AAC/MPEG2-2 | MCM-1000A
EGVAMPEG®8b-60-1080MA | MPEG2 | upto High | upto 1080i/p | 4:2:0/4:2:2 | 8 bits up to 60fps | AAC/MPEG2-2 | MCM-1000A
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A.5 MPEG-2 Decoder Modules
TableA9 lists the standard MPEZvideo decoder modules. Tab#el0 lists the MPEG video/audio decoder module3he
10-bit precision and 60 frames/second modules are offered as extensions of the RIB&Gdard.
TableA9: MPER Video Decoder Moduleérideo only without audia)
Product# Specifications Hardware
Standard | Profile Resolution Chroma Precision Frame Rate | Audio
DGV-MPEG2b-30-720-MS MPEG2 | up to High up to 720i/p 4:2:0/4:2:2 | 8 bits up to 30fps | no MCM-1000S
DGV-MPEG2b-60-720-MA MPEG2 | up to High up to 720i/p 4:2:0/4:2:2 | 8 bits up to 60fps | no MCM-1000A
DGV-MPEGZb-30-1080MS MPEG2 | up toHigh up to 1080i/p | 4:2:0/4:2:2 | 8 bits up to 30fps | no MCM-1000S
DCGV-MPEG2b-60-1080MA MPEG2 | up to High up to 1080i/p | 4:2:0/4:2:2 | 8 bits up to 60fps | no MCM-1000A
TableA10: MPE& Video&Audio Decoder Moduleéoth video and audio)
Product# Specifcations Hardware
Standard | Profile Resolution Chroma Precision | Frame Rate| Audio
DGV-MPEG2b-30-720-MS MPEG2 up to High | up to 720i/p 4:2:0/4:2:2 | 8 bits up to 30fps | AAC/MPEG2-2 | MCM-1000S
DGV-MPEGZ8b-60-720-MA MPEG2 | uptoHigh | upto720ilp | 4:20/4:2:2 | 8 bits up to 60fps | AAC/MPEG2-2 | MCM-1000A
DGV-MPEGZb-30-1080MS MPEG2 | uptoHigh | upto 1080i/p | 4:2:0/4:2:2 | 8 bits up to 30fps | AAC/MPEG2-2 | MCM-1000S
DGV-MPEG2b-60-1080MA MPEG2 | uptoHigh | upto 1080i/p | 4:2:0/4:2:2 | 8 bits up to 60fps | AAC/MPEG2+® | MCM-1000A

A.6 H.264-to-H.265 Transcoder Modules

TableAl1 lists the standard H.264-H.265 video transcoder modules

transcoder modules.

. Taldl@2 lists the H.2640-H.265 video/audio

TableAll: H.2640-H.265 Video Transcoder Modulégideo only without audia)

Product# Specifications Hardware
Standard | Profile Resolution Chroma Precision | Frame Rate| Audio
TGV-H.264t0-H.2658b-30-720-MZ H.265 Main 4:2:2 | up to 720i/p up to 4:2:2 8 bits upto 30fps| no | MCM1000Z
TGV-H264t0-H.26510b-30-720-MZ H.265 Main 4:2:2 | up to 720i/p up to 4:2:2 10 bits up to 30fps no MCM-1000Z
TGV- H.264t0-H.2658b-60-720-MZ H.265 Main 4:2:2 | up to 720i/p upto4:2:2 | 8bits | upto60fps| no | MCM1000Z
TGV- H.264t0-H.26510b-60-720-MZ H.265 Main 4:2:2 | up to 720i/p upto4:2:2 | 10bits | upto60fps| no | MCM-1000Z
TGV- H.264t0-H.2658b-30-1080-MZ H.265 Main 4:2:2 | upto 1080i/jp | upto4:2:2 | 8bhits | upto30fps| no | MCM1000Z
TGV- H.264t0-H.265100-30-1080MZ | H.265 Main 4:2:2 | upto 1080i/jp | upto4:2:2 | 10bits | upto30fps| no | MCM1000Z
TGV- H.264t0-H.2658b-60-1080-MZ H.265 Main 4:2:2 | upto 1080i/p | upto4:2:2 | 8bhits | upto60fps| no | MCM-1000Z
TGV- H.264t0-H.265100-60-1080MZ | H.265 Main 4:2:2 | upto 1080i/p | upto4:2:2 | 10bits | upto60fps| no | MCM100QZ
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