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1 TMS320DM369 Digital Media System-on-Chip (DMSoC)

1.1 Features
1

• Highlights • ARM926EJ-S™ Core
– High-Performance Digital Media System-on- – Support for 32-Bit and 16-Bit

Chip (DMSoC) (Thumb® Mode) Instruction Sets
– 432-MHz ARM926EJ-S Clock Rate – DSP Instruction Extensions and Single Cycle

MAC– Three Video Image Co-processors
(Noise Filtering, CHDVICP, MJCP) Engines – ARM® Jazelle® Technology

– Supports a Range of Encode, Decode, and – Embedded ICE-RT Logic for Real-Time
Video Quality Operations Debug

– Video Processing Subsystem • ARM9 Memory Architecture
• HW Face Detect Engine – 16K-Byte Instruction Cache
• Resize Engine from 1/16x to 8x – 8K-Byte Data Cache
• 16-Bit Parallel AFE (Analog Front-End) – 32K-Byte RAM

Interface Up to 120 MHz – 16K-Byte ROM
• 4:2:2 (8-/16-bit) Interface – Little Endian
• 8-/16-bit YCC and Up to 24-Bit RGB888 • Three Video Image Co-processors

Digital Output (Noise Filtering, HDVICP, MJCP) Engines
• 3 DACs for HD Analog Video Output – Support a Range of Encode and Decode
• Hardware On-Screen Display (OSD) Operations

– Capable of 1080p 30fps H.264 video – H.264, MPEG4, MPEG2, MJPEG, JPEG,
processing WMV9/VC1

– Peripherals include EMAC, USB 2.0 OTG, – Noise Filtering Engine
DDR2/NAND, 5 SPIs, 2 UARTs, 2 • Video Processing Subsystem
MMC/SD/SDIO, Key Scan – Front End Provides:

– 8 Different Boot Modes and Configurable • HW Face Detect Engine
Power-Saving Modes • Hardware IPIPE for Real-Time Image

– Pin-to-pin and software compatible with Processing
DM365 – Resize Engine

– Extended temperature (-40ºC to 85ºC) – Resize Images From 1/16x to 8xavailable
– Separate Horizontal/Vertical– 3.3-V and 1.8-V I/O, 1.35-V Core Control

– 338-Pin Ball Grid Array at 65nm Process – Two Simultaneous Output PathsTechnology
• IPIPE Interface (IPIPEIF)• High-Performance Digital Media System-on-
• Image Sensor Interface (ISIF) and CMOSChip (DMSoC)

Imager Interface– 432-MHz ARM926EJ-S Clock Rate
• 16-Bit Parallel AFE (Analog Front End)– 4:2:2 (8-/16-Bit) Interface Interface Up to 120 MHz

– Capable of 1080p 30fps H.264 video • Glueless Interface to Common Videoprocessing Decoders
– Pin compatible with DM365 processors • BT.601/BT.656/BT.1120 Digital YCbCr
– Fully Software-Compatible With ARM9™ 4:2:2 (8-/16-Bit) Interface
– Extended temperature available for 432-MHz • Histogram Module

device • Lens distortion correction module (LDC)
– Back End Provides:
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• Hardware On-Screen Display (OSD) • One 64-Bit Watch Dog Timer
• Composite NTSC/PAL video encoder • Two UARTs (One fast UART with RTS and CTS

output Flow Control)
• 8-/16-bit YCC and Up to 24-Bit RGB888 • Five Serial Port Interfaces (SPI) each with two

Digital Output Chip-Selects
• 3 DACs for HD Analog Video Output • One Master/Slave Inter-Integrated Circuit

(I2C) Bus™• LCD Controller
• One Multi-Channel Buffered Serial Port• BT.601/BT.656 Digital YCbCr 4:2:2 (8-/16-

(McBSP)Bit) Interface
– I2S• Analog-to-Digital Convertor (ADC)
– AC97 Audio Codec Interface• Power Management and Real Time Clock

Subsystem (PRTCSS) – S/PDIF via Software
– Real Time Clock – Standard Voice Codec Interface (AIC12)

• 16-Bit Host-Port Interface (HPI) – SPI Protocol (Master Mode Only)
• 10/100 Mb/s Ethernet Media Access Controller – Direct Interface to T1/E1 Framers

(EMAC) - Digital Media – Time Division Multiplexed Mode (TDM)
– IEEE 802.3 Compliant – 128 Channel Mode
– Supports Media Independent Interface (MII) • Four Pulse Width Modulator (PWM) Outputs
– Management Data I/O (MDIO) Module • Four RTO (Real Time Out) Outputs

• Key Scan • Up to 104 General-Purpose I/O (GPIO) Pins
• Voice Codec (Multiplexed with Other Device Functions)
• External Memory Interfaces (EMIFs) • Boot Modes

– DDR2 and mDDR SDRAM 16-bit wide EMIF – On-Chip ARM ROM Bootloader (RBL) to Boot
With 256 MByte Address Space (1.8-V I/O) From NAND Flash, MMC/SD, UART, USB,

SPI, EMAC, or HPI– Asynchronous16-/8-bit Wide EMIF (AEMIF)
– AEMIF (NOR and OneNAND)• Flash Memory Interfaces

• Configurable Power-Saving Modes– NAND (8-/16-bit Wide Data)
• Crystal or External Clock Input (typically– 16 MB NOR Flash, SRAM

19.2 MHz, 24 MHz, 27 MHz or 36 MHz)– OneNAND(16-bit Wide Data)
• Flexible PLL Clock Generators• Flash Card Interfaces
• Debug Interface Support– Two Multimedia Card (MMC) / Secure Digital

– IEEE-1149.1 (JTAG™) Boundary-Scan-(SD/SDIO)
Compatible– SmartMedia/xD

– ETB (Embedded Trace Buffer) with 4K-Bytes• Enhanced Direct-Memory-Access (EDMA)
Trace Buffer memoryController (64 Independent Channels)

– Device Revision ID Readable by ARM• USB Port with Integrated 2.0 High-Speed PHY
• 338-Pin Ball Grid Array (BGA) Packagethat Supports

(ZCE Suffix), 0.65-mm Ball Pitch– USB 2.0 High-Speed Device
• 65nm Process Technology– USB 2.0 High-Speed Host (mini-host,
• 3.3-V and 1.8-V I/O, 1.35-V Internalsupporting one external device)
• Community Resources– USB On The Go (HS-USB OTG)

– TI E2E Community• Four 64-Bit General-Purpose Timers (each
configurable as two 32-bit timers) – TI Embedded Processors Wiki
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1.2 Description

Developers can now deliver crystal clear multi-format video at up to 1080p H.264 at 30fps (encode and
closed-looped decode) in their digital video designs without concerns of video format support, constrained
network bandwidth, limited system storage capacity or cost with the new TMS320DM369 DaVinci™ video
processors from Texas Instruments Incorporated (TI).

The DM369 is uniquely capable of running TI’s 3rd Generation Noise Filtering technology while achieving
low light HD H.264 720p30 video compression and is pin-to-pin compatible with the DM365 processors,
using the same ARM926EJ-S core running at 432 MHz. This ARM9-based DM369 device supports
production-qualified H.264BP/MP/HP, MPEG-4, MPEG-2, MJPEG and VC1/WMV9 codecs providing
customers with the flexibility to select the right video codec for their application. These codecs run on
independent coprocessors (HDVICP and MJCP) offloading all compression needs from the main ARM
core. This allows developers to obtain optimal performance from the ARM for their applications, including
their multi-channel, multi-stream and multi-format needs.

Video surveillance designers achieve greater compression efficiency to provide more storage without
straining the network bandwidth. Developers of media playback and camera-driven applications, such as
video doorbells, digital signage, digital video recorders, portable media players and more can take
advantage of the low power consumption and can ensure interoperability, as well as product scalability by
taking advantage of the full suite of codecs supported on the DM369.

Along with multi-format HD video, the DM369 also features a suite of peripherals saving developers on
system cost and complexity to enable a seamless interface to most additional external devices required
for video applications. The image sensor interface is flexible enough to support CCD, CMOS, and various
other interfaces such as BT.656, BT1120. The DM369 also offers a high level of integration with HD
display support, including three built-in 10-bit HD analog video digital-to-analog converters (DACs),
DDR2/mDDR, Ethernet MAC, USB 2.0, integrated audio, host port interface (HPI), analog-to digital
converter and many more features saving developers on overall system costs, as well as real estate on
their circuit boards allowing for a slimmer, sleeker design.
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Submit Documentation Feedback

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRT666&partnum=TMS320DM369


Lens DistFace Det

IPIPE
Resizer

ISIF

Video FE

3Ch
DAC Video

Encoder
OSD

Video BE

B
u

ff
e
r

SDTV
Analog Video

Digital
RGB/YUV

Camera
AFE

VPSS

DDR2
Controller

EDMA

NAND/SM
Memory

I/F

HPI

16-Bit
DDR2

NAND/
OneNAND/
NOR Flash,

SmartMedia/
xD

Host CPU

16 Bit

8/16 Bit

16 Bit

USB2.0 HS w/OTG

MMC/SD (x2)

SPI (x5)

UART (x2)

I2C

Timer (x4-64b)

WDT (x1-64b)

GIO

PWM (x4)

RTO

McBSP

EMAC

ADC

Key Scan

Voice Codec

System
I/O

Interface

I-Cache
16 KB

D-Cache
8 KB

RAM
32 KB

ROM
16 KB

ARM926EJ-S

ARM INTC

PRTCSSCLOCK Ctrl
PLL

JTAG
I/F

HDVICP MJCP

DMA/Data and Configuration Bus

19.2 MHz, 24 MHz
27 MHz or 36 MHz

32.768
kHz

PMIC/
SW

3A

NOISE FILTERING
ENGINE

TMS320DM369

SPRT666 –APRIL 2013 www.ti.com

1.3 Functional Block Diagram

Figure 1-1 shows the functional block diagram of the TMS320DM369 device.

Figure 1-1. Functional Block Diagram
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PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead/Ball Finish MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

TMS320DM369ZCE ACTIVE NFBGA ZCE 338 160 Green (RoHS
& no Sb/Br)

SNAGCU Level-3-260C-168 HR 0 to 85 DM369ZCE
570

TMS320DM369ZCED ACTIVE NFBGA ZCE 338 160 Green (RoHS
& no Sb/Br)

SNAGCU Level-3-260C-168 HR -40 to 85 DM369ZCED
570

TMS320DM369ZCEDF ACTIVE NFBGA ZCE 338 160 Green (RoHS
& no Sb/Br)

SNAGCU Level-3-260C-168 HR -40 to 85 DM369ZCEDF
570

TMS320DM369ZCEF ACTIVE NFBGA ZCE 338 160 Green (RoHS
& no Sb/Br)

SNAGCU Level-3-260C-168 HR 0 to 85 DM369ZCEF
570

 
(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

 
(2) Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.
TBD:  The Pb-Free/Green conversion plan has not been defined.
Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based  die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.
Green (RoHS & no Sb/Br): TI defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br)  and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

 
(3) MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

 
(4) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

 
(5) Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

 
Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and
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http://www.ti.com/product/TMS320DM369?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TMS320DM369?CMP=conv-poasamples#samplebuy
http://www.ti.com/productcontent
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continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

 
In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI to Customer on an annual basis.

 





IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

Products Applications

Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive

Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications

Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers

DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps

DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial

Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com

Wireless Connectivity www.ti.com/wirelessconnectivity

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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