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Revision History

Issue 02 (2020-03-31)

This is the 02 version. Compared to the previous version, the following topics are changed:

Section Change Description

10 Updated the figure of audio path.

7.2.2 Deleted L2 cache description.

7.4

79.3.7 Modifled the description of PAD_DS_REGZ2B register.
2 Updated HDCP 2.2 to HDCP 2.2/2.3.

3

Issue 01 (2019-12-06)

This is the 01 version. Compared to the previous version, the descriptions in several topics are

optimized.

Issue 0.2 (2019-11-21)
This is the 0.2 version.

Compared to the previous
e 1

Compared to the previous

version, the following topic.is added:

version, the following topics are changed:

Section Change Description

3 Changed the specification of H.264 video encoding.

551 Changed the maximum specification of Rpq.

55.2 Added a note explaining “OD 5V".

5.11 Changed the maximum current specification of VDDCPU and VDDQ.

Issue 0.1 (2019-06-04)

This is the initial release.
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1 About This Document

This document is applicable for S905X3 series SoCs, please contact your Amlogic sales representa-
tive for details.
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2 General Description

S905X3 is an advanced application processor designed for hybrid OTT/IP Set Top Box (STB) and
high-end media box applications. It integrates a powerful CPU/GPU subsystem, a powerful NPU(Neu-
ral Network Processing Unit)Ortional 3 secured 8K video CODEC engine and a best-in-class HDR im-
age processing pipeline with all major peripherals to form the ultimate low power multimedia AP.

The main system CPU is a quad-core ARM Cortex-A55 CPU with unified L3 cache to improve system
performance. In addition, the Cortex-A55 CPU includes the NEON SIMD co-processor to improve soft-
ware media processing capability.

The graphic subsystem consists of two graphic engines and a flexible video/graphic output pipeline.
The ARM G31 MP2 GPU handles all OpenGL ES 3.2 Vulkan 1.1 and OpenCL 2.0 graphic programs,
while the 2.5D graphics processor handles additional scaling, alpha, rotation and color space conver-
sion operations. Together, the CPU and GPU handle all operating system, networking, user-interface
and gaming related tasks. The video output pipeline includes Dolby Visionortionall HDR10+, HDR10,
PRIME HDR and HLG processing, BT.709/BT.2020/BT.2100 processing, motion-adaptive edge en-
hancing de-interlacing, flexible programmable scaler, and many picture enhancement filters before
passing the enhanced image to the video output ports.

Amlogic Video Engine (AVE-10) off-loads the Cortex-A55 CPUs from all-video. CODEC processing. It
includes dedicated hardware video decoder and encoder. AVE-10 is capable of decoding 4Kx2K reso-
lution video at 60fps with complete Trusted Video Path (TVP) for secure applications and supports full
formats including MVC, MPEG-1/2/4, VC-1/WMV, AVS, AVS +, AVS2 RealVideo, MJPEG streams,
VP9, H.264, H265-10 and also JPEG pictures with no size limitation. The independent encoder is able
to encode in JPEG or H.265 up to 1080p at 60fps or H.264 upto 1080p at 30fps.

The processor integrates all standard audio/video input/output interfaces including a HDMI2.1 trans-
mitter with 3D, Dynamic HDR(w/EMP), CEC and HDCP 2.2/2.3, ALLM(Auto Low Latency Mode) sup-
port,stereo audio DAC, a CVBS output, multiple TDM, PCM, 12S and SPDIF digital audio input/output
interfaces, and 8 channel far-field PDM digital‘'microphone (DMIC) inputs. It also has build-in Voice Ac-
tivity Detection(VAD)module for ultra-low power operations during system standby.

It also integrates a set of functional blocks for digital TV broadcasting streams. The built-in two demux
can process the TV streams from the serial and parallel transport stream input interface, which can
connect to external tuner/demodulator.

The processor has rich advanced network and peripheral interfaces, including a 10/100/1000M Ether-
net MAC with RGMII, 10/100M Ethernet PHY, a set of multi-PHY for USB2, USB3 and PCle, and multi-
ple SDIO/SD card controllers, UART, 12C, high-speed SPI and PWMs.

Standard development environment utilizing GNU/GCC Android tool chain is supported. Please con-
tact your AMLOGIC sales representative for more information.

Amlogic Proprietary and Confidential 5
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3 Features Summary

Memory Interface System Interface

DDR3/4/3L &
S905X3 | M ETTEE
Controller Flash Controller
Controller
1D PerfMon
Sensor

Cortex-A55 Cortex-A55
32KB I/ID-Cache 32KB I/D-Cache
NEON/VFP NEON/VFP

e | oo |

Cortex-A55 Cortex-A55
32KB I/D-Cache 32KB I/D-Cache
NEON/VFP NEON/VFP

L3Cache L2 Cache

TrustZone Security

Pow
2P5D TR Management
foces=lng Processor
Crypto Secured NV
cortex M4# AVE 10

Input/Output Interfaces

De-interlacer
HDRProcessing

Audio Output Unit

TDM /128

HDMI 2.1
SPDIF
Stereo Audio DAC

Audio Input Unit

PDM x8
(=]
$

USB 3.0/ PCle 2.0 Giga 10/100M SDXC/
Ethernet SDHC/ R
] SD

* Supported configuration: PCle 2.0 port + USB 2.0 Host, or USB 3.0 port without PCle
# Optional for special part no

S08STO1

CPU Sub-system
® Quad core ARM Cortex-A55 CPU
® ARMvV8-A architecture with Neon.and Crypto extensions
e 8-stage in-order full dual issue pipeline
e Unified system L3 cache
o Build-in Cortex-M4Ortional core for always on processing
e Build-in Cortex-M3 core for system control processing

[ ]

Advanced TrustZone security system
® Application based traffic optimization using internal QoS-based switching fabrics

NP UOptional
® Neural network accelerator (NNA) with programmable engine (PPU) architecture
® 1 NNA with INT8 inference performance up to 1.2Tops
® 1 programmable processing unit (PPU) up to 12.8 GFLOPS FP16 or 6.4 GFLOPS FP32

® 512KB cache

3D Graphics Processing Unit
e ARM G31 MP2 GPU
e 4-wide warps, dual texture pipe, 2x 4-wide execution engines (EE)
e Concurrent multi-core processing
® OpenGL ES 3.2, Vulkan 1.1 and OpenCL 2.0 support

02 Amlogic Proprietary and Confidential
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2.5D Graphics Processor
e Fast bitblt engine with dual inputs and single output
® Programmable raster operations (ROP)
® Programmable polyphase scaling filter

® Supports multiple video formats 4:2:0, 4:2:2 and 4:4:4 and multiple pixel formats (8/16/24/32 bits
graphics layer)

® Fast color space conversion
o Advanced anti-flickering filter

Crypto Engine

® AES/ block cipher with 128/256 bits keys, standard 16 bytes block size and streaming ECB,
CBC and CTR modes

® TDES block cipher with ECB and CBC modes supporting 64 bits key for DES and 192 bits key
for 3DES

® SM4 block cipher with ECB, CBC, CTR modes
e Hardware crypto key-ladder operation and DVB-CSA for transport stream encryption

® Built-in hardware True Random Number Generator (TRNG), CRC and SHA-1/SHA-2/HMAC
SHA engine

Video/Picture CODEC
® Amlogic Video Engine (AVE) with dedicated hardware decoders and encoders
® Support multi-video decoder up to 4x1080P@60fps
o Supports multiple “secured” video decoding sessions and simultaneous decoding and encoding
e Video/Picture Decoding
- VP9 Profile-2 up to 8Kx4dK@24fps
- H.265 HEVC MP-10@L5.1 up to 8Kx4K@24fps
- AVS2-P2 Profile up to 4Kx2K@60fps
- H.264 AVC HP@L5.1 up to 4Kx2K@30fps
- MPEG-4 ASP@L5 up to 1080P@60fps (1ISO-14496)
- WMV/VC-1 SP/MP/AP up to 1080P@60fps
- AVS-P16(AVS+)/AVS-P2 JiZhun Profile up to 1080P@60fps
- MPEG-2 MP/HL up to 1080P@60fps (1ISO-13818)
- MPEG-1 MP/HL up to 1080P@60fps (1ISO-11172)
- RealVideo 8/9/10 up to 1080P@60fps
- Multiple language and multiple format sub-title video support
- MJPEG and JPEG unlimited pixel resolution decoding (ISO/IEC-10918)
- Supports JPEG thumbnail, scaling, rotation and transition effects

- Supports *.mkv,*.wmv,*.mpg, *.mpeg, *.dat, *.avi, *.mov, *.iso, *.mp4, *.rm and *.jpg file
formats

e Video/Picture Encoding
- Independent JPEG and H.264 encoder with configurable performance/bit-rate
- JPEG image encoding
- H.265 video encoding up to 1080P@60fps with low latency
- H.264 video encoding up to 1080P@30fps with low latency

Amlogic Proprietary and Confidential
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S905X3 Datasheet 3 Features Summary

8th Generation Advanced Amlogic TruLife Image Engine

Supports Dolby Visionortional HDR10+, HDR10, HLG and Technicolor HDR processing
Motion compensated noise reduction and 3D digital noise reduction for random noise
Block noise, mosquito noise, spatial noise, contour noise reduction

Motion compensated and motion adaptive de-interlacer

Edge interpolation with low angle protection and processing

3:2/2:2 pulldown and Video on Film (VOF) detection and processing

Smart sharpness with SuperScaler technology including de-contouring, de-ring, LTI, CTI, de-
jaggy, peaking
Dynamic non-Linear contrast enhancement

All dimension multiple regions smart color management including blue/green extension; flesh-
tone correction, wider gamut for video

2 video planes and 3 graphics planes hardware composer
Independent HDR re-mapping of video and graphic layer

Video Input/Output Interface

Built-in HDMI 2.1 transmitter including both controller and PHY supporting CEC, Dynamic HDR
and HDCP 2.2/2.3, 4Kx2K@60 max resolution output

CVBS 480i/576i standard definition output

Supports all standard SD/HD/FHD video output formats: 480i/p, 576i/p, 720p, 1080i/p and
4Kx2K

Audio Decoder and Input/Output

Supports MP3, AAC, WMA, RM, FLAC, Dolby Audig©ptional DTSOptional and programmable with
7.1/5.1 down-mixing

Low-power VAD

Built-in serial digital audio SPDIF/IEC958 input/output, and PCM input/output, SPDIF supports
192KHz 16/24/32bit stereo

3 built-in TDM/PCM/I2S ports with TDM/PCM mode up to 384kHz x 32bits x 16ch or 96kHz x 32-
bits x 32ch and 12S mode up to 384kHz x 32bits x 16¢ch

Digital microphone PDM input with programmable CIC, LPF; HPF, support up to 8 DMICs
Built-in stereo audio DAC

Supports concurrent dual audio stereo channel output with combination of analog+PCM or 12S
+PCM

Memory and Storage Interface

32-bit DRAM memory interface with dual ranks and max 4GB total address space

Compatible with JEDEC standard DDR3-2133 /DDR3L-2133 /DDR4-3200 /LPDDR3-2133
/LPDDR4-3200 SDRAM

Supports SLC/MLC/TLC NAND Flash with 60-bit ECC, compatible to Toshiba toggle mode in
addition to ONF| 2.2

SDSC/SDHC/SDXC card and SDIO interface with 1-bit and 4-bit data bus width supporting spec
version 2.x/3.x/4.x DS/HS modes up to UHS-I SDR104

eMMC and MMC card interface with 1/4/8-bit data bus width fully supporting spec version 5.0
HS400

Supports serial 1, 2 or 4-bit NOR Flash via SPI interface
Built-in 4k bits One-Time-Programming memory for key storage
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Network
e Integrated IEEE 802.3 10/100/1000M Ethernet MAC with RGMII interface
e Integrate 10/100M Ethernet PHY interface
e WIFi/IEEE802.11; Bluetooth supporting via PCIE/SDIO/USB/UART/PCM
® Network interface optimized for mixed WIFI and BT traffic

Digital Television Interface

e 1 serial and 1 parallel/serial transport stream (TS) input interface with built-in demux processor
for connecting to external digital TV tuner/demodulator

® Built-in PWM, 12C and SPI interfaces to control tuner and demodulator
e Integrated ISO 7816 smart card controller

Integrated I/0 Controllers and Interfaces

® One USB XHCI OTG 2.0 port

® One USB SS and PCIE 2.0 combo port up to 5Gbps, which supports 2 configurations:
- 1USB 2.0 Host + 1 PCle
- 1USB3.0 (No PCle)

o Multiple PWM, UART, 12C and SPI interface with slave select

® Programmable IR remote input/output controllers

@ Built-in 10bit SAR ADC with 4 input channels

® A set of General Purpose 10s with built-in pull up and pull down

System, Peripherals and Misc. Interfaces
® Integrated general purpose timers, counters, DMA controllers
® 24 MHz crystal input
o Embedded debug interface using ICE/JTAG
® Integrated Power On Reset(POR) module

Power Management
o Multiple internal power domains controlled by software
o Multiple sleep modes for CPU, system, DRAM, etc.
® Multiple internal PLLs for DVFS operation
® Multi-voltage1/O design for 1.8V and 3.3V

® Power management auxiliary processor in a dedicated always-on (AO) power domain that can
communicate with an external PMIC

Security

® Trustzone based Trusted Execution Environment (TEE)

e.Secured boot, encrypted OTP, encrypted DRAM with memory integrity checker, hardware key
ladder and internal control buses and storage

Separated secure/non-secure Entropy true RNG
Pre-region/ID memory security control and electric fence

Hardware based Trusted Video Path (TVP), video watermarking and secured contents (needs
SecureOS software)

Secured |0 and secured clock

Amlogic Proprietary and Confidential 6
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Package
® FCBGA, 14mmx14mm,RoHS compliant

Amlogic Proprietary and Confidential 7
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S905X3 Datasheet 4 Pinout Specification

4 Pinout Specification

4.1 Pin-Out Diagram (top view)

Figure 4-1 Pinout Diagram(topview)
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4.2 Pin Order

BALL # | NET NAME BALL # | NET NAME BALL # | NET NAME

A1 DVSS A7 DVSS A19 GPIOC_3

A3 DDR_DQ18 A1 DDR_DQSP3 A23 DVSS

A5 DDR_DQ16 A15 DDR_DQ25 A27 PCIE_CLK_n
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S905X3 Datasheet

4 Pinout Specification

BALL# | NET NAME BALL# | NET NAME BALL# | NET NAME

A31 DVSS E17 DVSS J20 GPIOA 15

A35 USBHOST_A_DM E19 GPIOC_2 J23 HCSL_REXT

A39 ENET_TXN E21 GPIOC 5 J26 ENET_EXTRES

Ad1 ENET_RXN E23 GPIOC 4 J29 VDDIO_C

A43 GPIOH_8 E25 GPIOC_1 J32 AVDD18_PCIE

A45 DVSS E27 DVSS J3s DVSS

Cc1 DDR_DQ21 E30 PCIE_RXP J38 HDMI_CEXT

C3 DDR_DQ19 E32 PCIE_TXP Ja1 HDMITX_OP

C5 DDR_DQ17 E35 DVSS Jas HDMITX_ON

c7 DDR_DQ31 E37 USBOTG_B_DP L1 Dysd

c9 DDR_DQ28 E39 DVSS L3 AC 34

c11 DDR_DQSN3 E41 USBOTG_B_ID L5 AC_35

c13 DDR_DQ26 E43 DVSS L14 vVDDQ

15 DVSS E45 HDMITX_1P L17 DVSS

Cc17 DVSS G1 DDR_DQ22 L20 DVSS

c19 DVSS G3 DVSS L23 PCIE_REXT

c21 DVSS G5 DDR_DQSP2 L26 ENET_ATP

Cc23 GPIOC_O G9 DDR_DQ30 L29 AVDD33_USB

C25 GPIOC_6 G11 DVSS L31 VDDIO_H

c27 PCIE_CLK_ p G14 vDDQ L33 AVDD18_ENET

c29 PCIE_RXN G17 DVSS L35 AVDD18_USB

o3 PCIE_TXN G20 GPIOA 14 L3 DVSS

Cc33 DVSS G23 GPIOC_7 L39 DVSS

C35 USBHOST_A DP G26 USB_TXRTUNE L41 DVSS

C37 USBOTG_B.DM G29 VDDIO_AO L43 HDMITX_CKP

C39 ENET_TXP G32 USBOTG_B_VBUS L45 HDMITX_CKN

c41 ENET_RXP G35 DVSS M7 DDR_DQ23

c43 HDMITX_2P G38 HDMI_REXT M9 DDR_DQM2

c45 HDMITX_2N G43 HDMITX_1N M11 DVSS

E3 DDR_DQSN2 G45 Dvss N3 AC_21

E5 DVSS J3 DVSS N5 AC_20

E7 DDR_DQM3 J5 DDR_DQ20 N20 DVSS

E9 DDR_DQ29 J7 DVSS N23 DVSS

11 DVSS 99 DVSS N26 DVSS

E13 DDR_DQ27 M Pvss N29 DVSS

18 DDR D24 J14 vVDDQ N31 AVDD18_AUDIO
J17 DVSS
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S905X3 Datasheet

4 Pinout Specification

BALL# | NET NAME BALL# | NET NAME BALL# | NET NAME
N33 AVDD18_HDMI U41 AVSS_AUDIO AC15 | AVDD_DDRPLL
N41 GPIOH_1 U43 SARADC_CH2 AC17 | DVSS
N43 GPIOH_3 V7 AC_37 AC20 | DVSS
P13 vDDQ V9 DDR_RSTn AC23 DVSS
P17 DVSS WA AC_28 AC29 DVSS
P35 DVSS W3 DVSS AC31 DVSS
P37 GPIOH_7 W5 AC_23 AC33 | DVSS
P39 GPIOH_6 W20 DVSS AC35 CVBS_COMP
R1 AC_33 W23 Vs AC37 | DvSS
AC39 | AVSS GCVBS
R3 AC_29 W26 DVSS =
5 vSs W43 LoLp AC43. | SARADC_CHO
R7 AC.38 W45 LOLN AC45. | CVBS_IOUT
R9 AC_31 Y13 DVSS AD7 AC_5
R11 DVSS Y15 vDbDQ AD9 AC_4
R20 DVSS Y1z DVSS AD11 | PZQ
R23 DVSS Y29 DVSS AE1 AC_11
R26 AvDDOV8_USB PCIE | | ! DVSS AE3 AC_10
Y33 DVSS
R28 AVDDOVS_HDMI AE5 AC_22
Y35 DVSS
R31 AVDD18_AO AE20 | DVSS
Y37 CVBS_VREF
R33 AVDD18_CVBS AE23 DVSS
Y39 CVBS_RSET
R41 GPIOH_5 AE26 | VDD_EE
Y41 DVSS
R43 GPIOH_0 AE41 | GPIOAO 2
ARS DvSs AE43 | DVSS
R45 GPIOH_2 AAS AC. 26
U3 AC 25 AF13 | DVSS
— AAT AC_32 AF15 | vDDQ
us AC_24
= AA9 AC_30 AF17 | vDD_EE
u13 DVSS
15 », = AAT1 | PVREF AF29 | VDD_EE
AA20 | DVSS AF31 | VDD_EE
Uiz VJD_EE AA23 | AVDD18_AO
ko Svss AF33 | DVSS
03 Svss AA6 | DVSS AF35 | GPIOAO_9
- A3 | LORP AF37 | GPIOAO_8
u2e VDD_EE AB41 | LORN -
U29 DVSS v —— AF39 | GPIOAO 6
U3t DVSS AC3 | AC_15 AGS | AC2
AG5 DVSS
u3s DVSS ACs AC 14
us7 REFP AG7 AC_6
AC13 | DVSS
U39 VMID AG9 AC_ 7
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S905X3 Datasheet

4 Pinout Specification

BALL# | NET NAME BALL# | NET NAME BALL# | NET NAME
AG11 | AC 12 AM17 | DVSS AT41 GPIOZ_10
AG20 | VDDCPU AM29 | DVSS AU1 DDR_DQSP1
AG23 | DVSS AM31 | VDD_EE AU3 DDR_DQSN1
AG26 | VDD_EE AM33 | DVSS AU5 DVSS
AGA41 GPIOAO_7 AM35 | GPIOZ_13 AU9 DDR_DQM1
AG43 | GPIOAO_3 AM37 | GPIOZ_11 AU12 | DDR_DQMO
AG45 | GPIOH_4 AM39 | GPIOZ_12 AU14 | DVSS
AT AC_0 AN1 DVSS AU17 | GPIOAO 4
AJ3 DVSS AN3 DDR_DQ15 AU20 | BOOT 12
AJ5 AC_36 AN5 DDR_DQ14 AU23 | BOOT.11
AJ13 DVSS AN7 AC_16 AU26 | VDDCPU
AJ15 vDDQ AN9 AC_17 AU29 . |'DVSS
AJ17 DVSS AN12 | AC_3 AU32 DVSS
AJ20 VDDCPU AN19 | DVSS AU35 | GPIOX_9
AJ23 VDDCPU AN21 DVSS AU43 GPIOZ_9
AJ26 VDD_EE AN23 VDDCPU AV37 VDDIO_X
AJ29 VDD_EE AN26 | DVSS AV39 | VDDIO Z
AJ31 VDD_EE AN41 | DVSS AV41 GPIOZ_8
AJ33 DVSS AN43 | SYS_QSCOUT AW3 DDR_DQ1
AJ35 GPIOE_2 AR3 DDR_DQ13 A5 DDR_DQ8
AJ37 RESET_N AR5 DDR_DQ12 AWO DDR_DQ4
AJ39 AVDD18_AO ARQ AC_18 Avia | Dvss
AJ41 GPIOAO_1 AR12 | AC_1 AW17 | GPIOAO_10
AJ43 | GPIOAO_O AR14 | DVSS AW20 | VDDIO_BOOT
AKT AC_13 AR17 | GPIOAO 11 AW23 | BOOT o
AKO DVSS AR20 | GPIOAO 5 ANZ6 | VDDCPU
AK11 AC_9 AR23 | BOOT_15 AW29 | DVSS
AL3 DVSS AR26 | VDDCPU AW32 | GPIOX_10
AL5 AC_8 AR29 | DVSS AW35 | GPIOX_8
AL13 || DvsS AR32 | DVSS AW43 | DVSS
AL20 | vDDCPU AR35 | GPIOX_11 AW45 | GPIOZ 4
AL23 | VDDCPU AR37 | GPIOZ_0 AVaT GPIOZ 5
AL26 | DVSS AR39 | GPIOZ_f BA1 DDR_DQ10
AL41 SYS_OSCIN AR43 GPIOZ_15

BA3 DVSS
AL43 SARADC_CH1 AR45 | GPIOZ_14 BA5 DDR_DQ7
AL45 DVSS AT7 DDR_DQ9 BA7 DVSS
AM15 | DVSS
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S905X3 Datasheet

4 Pinout Specification

4.3 Pin Description

BALL# | NET NAME BALL# | NET NAME BALL# | NET NAME
BA9 DDR_DQ1 BC5 DDR_DQSNO BC43 | GPIOZ_2
BA12 | BOOT 1 BC7 DDR_DQ3 BC45 | DVSS
BA14 | BOOT 2 BC9 DDR_DQ2 BE1 DDR_DQ5
BA16 | BOOT 4 BC11 DVSS BE3 DDR_DQSPO
BA18 | DVSS BC13 | DVSS BE5 DVSS
BA21 BOOT 14 BC15 | BOOT_3 BE7 DDR_DQO
BA23 | BOOT 10 BC17 | BOOT 5 BE11 BOOT 0
BA25 | TEST N BC19 | BOOT. 6 BE15 | DVSS
BA27 | GPIOX_18 BC21 BOOT_13 BE19 | BOOT_7
BA29 | GPIOX_15 BC23 | DVSS BE23 | BOOT.8
BA31 GPIOX_13 BC25 | DVSS BE27 | GPIOE 0
BA33 | GPIOX_16 BC27 | GPIOE_1 BE31 . [ GPIOX_12
BA35 GPIOX_0 BC29 GPIOX_19 BE35 GPIOX_1
BA37 GPIOX_2 BC31 GPIOX_14 BE39 GPIOX_4
BA39 DVSS BC33 GPIOX_17 BE41 GPIOX_5
BA43 GPIOZ_6 BC35 | DVSS BE43 GPIOX_6
BA45 | GPIOZ 7 BC37 | DVSS BE45 | GPIOZ 3
.y ovss BC39 | GPIOX 3

BC3 DDR_DQ6 BC41 GPIOX 7

The SoC application processor pin assignment is described in the following table.

Net Name Type Default Description Power If
Pull UP/ Domain Unused
DN
GPIOZ-Refer to Table 4-1 for functional multiplex information.
GPIOZ_0 DIO Up General purpose input/output bank Z signal 0 | VDDIO_Z NC
GPIOZ_1 DIO Up General purpose input/output bank Z signal 1 | VDDIO_Z NC
GPIOZ 2 DIO Up General purpose input/output bank Z signal 2 | VDDIO_Z NC
GPIOZ_3 DIO Up General purpose input/output bank Z signal 3 | VDDIO_Z NC
GPIOZ_4 DIO Up General purpose input/output bank Z signal 4 | VDDIO_Z NC
GPIOZ_5 DIO Up General purpose input/output bank Z signal 5 | VDDIO_Z NC
GPIOZ_6 DIO Up General purpose input/output bank Z signal 6 | VDDIO_Z NC
GPIOZ 7 DIO Up General purpose input/output bank Z signal 7 | VDDIO_Z NC
GPIOZ_8 DIO Up General purpose input/output bank Z signal 8 | VDDIO_Z NC
GPIOZ_9 DIO Down General purpose input/output bank Z signal 9 | VDDIO_Z NC
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4 Pinout Specification

Net Name Type Default Description Power If
Pull UP/ Domain Unused
DN

GPIOZ_10 DIO Down General purpose input/output bank Z signal VDDIO_Z NC
10

GPIOZ_11 DIO Down General purpose input/output bank Z signal VDDIO_Z NC
11

GPIOZ_12 DIO Down General purpose input/output bank Z signal VDDIO_Z NC
12

GPIOZ_13 DIO Down General purpose input/output bank Z signal VDDIO_Z NC
13

GPIOZ_14 OD 5V Z General purpose input/output bank Z signal VDDIO_Z NC
14

GPIOZ_15 OD 5V 4 General purpose input/output bank Z signal VDDIO_Z NC
15

VDDIO_Z P - Power supply for GPIO bank Z - NC

GPIOA - Refer to Table 4-2 for functional multiplex information.

GPIOA_14 DIO Up General purpose input/output bank A signal VDDIO_AO | NC
14

GPIOA_15 DIO Up General purpose input/output bank A signal VDDIO_AO NC
15

BOOT-Refer to Table 4-3 for functional multiplex information.

BOOT_0O DIO UP General purpose input/output bank BOOT VDDIO_ NC
signal 0 BOOT

BOOT_1 DIO UP General purpose input/output bank BOOT VDDIO_ NC
signal 1 BOOT

BOOT_2 DIO UP General purpose input/output bank BOOT VDDIO_ NC
signal 2 BOOT

BOOT_3 DIO upP General purpose input/output bank BOOT VDDIO_ NC
signal 3 BOOT

BOOT_4 DIO UP General purpose input/output bank BOOT VDDIO_ NC
signal 4 BOOT

BOOT_5 DIO UP General purpose input/output bank BOOT VDDIO_ NC
signal 5 BOOT

BOOT_6 DIO UP General purpose input/output bank BOOT VDDIO_ NC
signal 6 BOOT

BOOT_7 DIO UpP General purpose input/output bank BOOT VDDIO_ NC
signal 7 BOOT

BOOT_8 DIO UP General purpose input/output bank BOOT VDDIO_ NC
signal 8 BOOT

BOOT 9 DIO UP General purpose input/output bank BOOT VDDIO_ NC
signal 9 BOOT

BOOT_10 DIO UP General purpose input/output bank BOOT VDDIO_ NC
signal 10 BOOT

BOOT_1M1 DIO UP General purpose input/output bank BOOT VDDIO_ NC
signal 11 BOOT

BOOT_12 DIO DOWN General purpose input/output bank BOOT VDDIO_ NC
signal 12 BOOT
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4 Pinout Specification

Net Name Type Default Description Power If
Pull UP/ Domain Unused
DN
BOOT_13 DIO DOWN General purpose input/output bank BOOT VDDIO_ NC
signal 13 BOOT
BOOT_14 DIO UP General purpose input/output bank BOOT VDDIO_ NC
signal 14 BOOT
BOOT_15 DIO UP General purpose input/output bank BOOT VDDIO_ NC
signal 15 BOOT
VDDIO_ P - Power supply for GPIO bank BOOT - To
BOOT VDDIO_
BOOT
GPIOC - Refer to Table 4-4 for functional multiplex information.
GPIOC_0 DIO UP General purpose input/output bank C signal 0 | VDDIO_C NC
GPIOC_1 DIO UP General purpose input/output bank C signal 1 | VDDIO_C NC
GPIOC_2 DIO UP General purpose input/output bank C signal 2 | VDDIO_C NC
GPIOC_3 DIO UP General purpose input/output bank C signal 3 | VDDIO_C NC
GPIOC_4 DIO UP General purpose input/output bank C signal 4 | VDDIO_C NC
GPIOC 5 DIO UP General purpose input/output bank C signal 5 | VDDIO_C NC
GPIOC_6 DIO UpP General purpose input/output bank C signal 6 | VDDIO_C NC
GPIOC_7 OD 5V 4 General purpose.input/output bank C signal 7 | VDDIO_C NC
VDDIO_C P - Power supply for GPIO bank C - NC
GPIOX - Refer to Table 4-5 for functional multiplex information.
GPIOX_0 DIO Up General purpose input/output bank X signal 0 | VDDIO_X NC
GPIOX_1 DIO Up General purpose input/output bank X signal 1 | VDDIO_X NC
GPIOX 2 DIO Up General purpose input/output bank X signal 2 | VDDIO_X NC
GPIOX 3 DIO Up General purpose input/output bank X signal 3 | VDDIO_X NC
GPIOX_4 DIO Up General purpose input/output bank X signal 4 | VDDIO_X NC
GPIOX_5 DIO Up General purpose input/output bank X signal 5 | VDDIO_X NC
GPIOX_6 DIO Down General purpose input/output bank X signal 6 | VDDIO_X NC
GPIOX 7 DIO Up General purpose input/output bank X signal 7 | VDDIO_X NC
GPIOX 8 DIO Up General purpose input/output bank X signal 8 | VDDIO_X NC
GPIOX_9 DIO Up General purpose input/output bank X signal 9 | VDDIO_X NC
GPIOX_10 DIO Up %aneral purpose input/output bank X signal VDDIO_X NC
GPIOX_11 DIO Up %eneral purpose input/output bank X signal VDDIO_X NC
GPIOX_12 DIO Up ?zeneral purpose input/output bank X signal VDDIO_X NC
GPIOX_13 DIO Up %eneral purpose input/output bank X signal VDDIO_X NC
GPIOX 14 DIO Up ?“eneral purpose input/output bank X signal VDDIO_X NC
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4 Pinout Specification

Net Name Type Default Description Power If
Pull UP/ Domain Unused
DN

GPIOX_15 DIO Up General purpose input/output bank X signal VDDIO_X NC
15

GPIOX_16 DIO Up General purpose input/output bank X signal VDDIO_X NC
16

GPIOX_17 DIO Down General purpose input/output bank X signal VDDIO_X NC
17

GPIOX_18 DIO Up General purpose input/output bank X signal VDDIO_X NC
18

GPIOX_19 DIO 4 General purpose input/output bank X signal VDDIO_X NC
19

VDDIO_X P - Power supply for GPIO bank X - NC

GPIOH - Refer to Table 4-6 for functional multiplex information.

GPIOH_O OD5V 4 General purpose input/output bank H signal 0 | VDDIO_H NC

GPIOH_1 OD5V 4 General purpose input/output bank H signal 1 | VDDIO_H NC

GPIOH_2 OD5V 4 General purpose input/output bank H signal 2 | VDDIO_H NC

GPIOH_3 OD5V Z General purpose input/output/bank H signal 3 | VDDIO_H NC

GPIOH_4 DIO DOWN General purpose input/output bank H signal 4 | VDDIO_H NC

GPIOH_5 DIO DOWN General purpose input/output bank H signal 5 | VDDIO_H NC

GPIOH_6 DIO DOWN General purpose input/output bank H signal 6 | VDDIO_H NC

GPIOH_7 DIO DOWN General purpose input/output bank H signal 7 | VDDIO_H NC

GPIOH_8 OD5V Z General purpose input/output bank H signal 8 | VDDIO_H NC

VDDIO_H P - Power supply for GPIO bank H - NC

GPIOAO-Refer to Table 4-7 for functional multiplex information.

GPIOAO 0 DIO Up General purpose input/output bank AO signal | VDDIO_AO | NC

GPIOAO _1 DIO Up General purpose input/output bank AO signal | VDDIO_AO | NC

GPIOAO_2 DIO Down General purpose input/output bank AO signal | VDDIO_AO | NC
2

GPIOAO_3 DIO Up General purpose input/output bank AO signal | VDDIO_AO | NC
3

GPIOAO_4 DIO Down General purpose input/output bank AO signal | VDDIO_AO | NC
4

GPIOAO 5 DIO Up General purpose input/output bank AO signal | VDDIO_AO | NC
5

GPIOAO_6 DIO Down General purpose input/output bank AO signal | VDDIO_AO | NC
6

GPIOAO_7 DIO Up General purpose input/output bank AO signal | VDDIO_AO | NC
7

GPIOAO_8 DIO Up General purpose input/output bank AO signal | VDDIO_AO | NC

GPIOAO 9 DIO Down General purpose input/output bank AO signal | VDDIO_AO | NC
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Net Name Type Default Description Power If
Pull UP/ Domain Unused
DN
GPIOAO_10 | DIO Up General purpose input/output bank AO signal | VDDIO_AO | NC
10
GPIOAO_11 | DIO Down General purpose input/output bank AO signal | VDDIO_AO | NC
11
VDDIO_AO | P - Power supply for GPIO bank AOand GPIO VDDIO_AO | To 3.3V
bank A
TEST_N DIO UP SOC test pin and general purpose input/out- | VDDIO_AO NC
put bank AO signal 12. Should be pulled up
during normal power-on.

RESET_N Input DOWN System reset input VDDIO_AO.. | To GND
by 1nF
capacitor

GPIOE- Refer to Table 4-8 for functional multiplex information.

GPIOE_O DIO 4 General purpose input/output bank E signal 0 | VDD18_AO | NC

GPIOE_1 DIO Z General purpose input/output bank E signal 1 | VDD18_AO | NC

GPIOE_2 DIO z General purpose input/output bank E signal 2 | VDD18_AO | NC

VDD18 AO | P - Power supply for GPIO bank E, IOVREF - To
vDD18_
AO

SARADC

SARADC _ Al - ADC channel 0.input AVDD18_ NC

CHO SARADC

SARADC_ Al - ADC channel 1 input AVDD18_ NC

CH1 SARADC

SARADC_ Al - ADC channel 2 input AVDD18_ NC

CH2 SARADC

AVDD18_ P - Analog power supply for SARADC - To 1.8V

SARADC

CVBS OUT

CVBS_ A - CVBS external compensation capacitor AVDD18_ NC

COMP connection CVBS

CVBS_IOUT | AO - Video DAC output AVDD18_ NC

CVBS

CVBS _ A - CVBS output strength setting resistor AvDD18 NC

RSET CVBS

CVBS_ A - CVBS reference voltage filter cap AVDD18_ NC

VREF CVBS

AVDD18 _ P - 1.8 V Analog power supply for CVBS_OUT - To 1.8V

CVBS

HDMI TX & eRAC RX

HDMITX_OP | AO - HDMI TMDS data0 positive output 3.3V NC

HDMITX_ON | AO - HDMI TMDS data0 negative output 3.3V NC

HDMITX_1P | AO - HDMI TMDS data1 positive output 3.3V NC

HDMITX_1N | AO - HDMI TMDS data1 negative output 3.3V NC
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Net Name Type Default Description Power If
Pull UP/ Domain Unused
DN

HDMITX_2P | AO - HDMI TMDS data2 positive output 3.3V NC

HDMITX_2N | AO - HDMI TMDS data2 negative output 3.3V NC

HDMITX_ AO - HDMI TMDS clock positive output 3.3V NC

CKP

HDMITX _ AO - HDMI TMDS clock negative output 3.3V NC

CKN

HDMI_ A - HDMI output strength setting resistor 3.3V NC

REXT

HDMI_ A - HDMI TX external filter cap 3.3V NC

CEXT

AVDD18_ P - Analog power supply 1.8V for HDMI - To 1.8V

HDMI

AVDDOVS_ P - Power supply 0.8V for HDMI - To VDD_

HDMI EE

DRAM- Refer to Table 4-9 for functional multiplex information.

AC_0 DO - DDR PHY address/command/control signal VvDDQ NC
bit 0

AC 1 DO - DDR PHY address/command/control signal vVDDQ NC
bit 1

AC_2 DO - DDR PHY address/command/control signal vVDDQ NC
bit 2

AC_3 DO - DDR PHY address/command/control signal VDDQ NC
bit 3

AC 4 DO - DDR PHY address/command/control signal VDDQ NC
bit 4

AC_5 DO - DDR PHY address/command/control signal vDDQ NC
bit 5

AC_6 DO - DDR PHY address/command/control signal vDDQ NC
bit 6

AC 7 DO - DDR PHY address/command/control signal vVDDQ NC
bit 7

AC_8 DO - DDR PHY address/command/control signal vVDDQ NC
bit 8

AC_9 DO - DDR PHY address/command/control signal vDDQ NC
bit 9

AC_10 DO - DDR PHY address/command/control signal vVDDQ NC
bit 10

AC_11 DO - DDR PHY address/command/control signal vVDDQ NC
bit 11

AC_12 DO - DDR PHY address/command/control signal vDDQ NC
bit 12

AC_13 DO - DDR PHY address/command/control signal vDDQ NC
bit 13

AC_14 DO - DDR PHY address/command/control signal vVDDQ NC
bit 14

AC_15 DO - DDR PHY address/command/control signal VDDQ NC
bit 15
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Net Name Type Default Description Power If
Pull UP/ Domain Unused
DN

AC_16 DO - DDR PHY address/command/control signal VvDDQ NC
bit 16

AC_17 DO - DDR PHY address/command/control signal vDDQ NC
bit 17

AC_18 DO - DDR PHY address/command/control signal vVDDQ NC
bit 18

AC_20 DO - DDR PHY address/command/control signal vVDDQ NC
bit 20

AC_21 DO - DDR PHY address/command/control signal vDDQ NC
bit 21

AC_22 DO - DDR PHY address/command/control signal VDDQ NC
bit 22

AC_23 DO - DDR PHY address/command/control signal VDDQ NC
bit 23

AC_24 DO - DDR PHY address/command/control signal VDDQ NC
bit 24

AC_25 DO - DDR PHY address/command/control signal vVDDQ NC
bit 25

AC_26 DO - DDR PHY address/command/control signal vVDDQ NC
bit 26

AC_28 DO - DDR PHY address/command/control signal vVDDQ NC
bit 28

AC_29 DO - DDR PHY address/command/control signal vDDQ NC
bit 29

AC_30 DO - DDR PHY address/command/control signal vVDDQ NC
bit 30

AC_31 DO - DDR PHY address/command/control signal VDDQ NC
bit 31

AC_32 DO - DDR PHY address/command/control signal vVDDQ NC
bit 32

AC_33 DO - DDR PHY address/command/control signal vVDDQ NC
bit 33

AC_34 DO - DDR PHY address/command/control signal VDDQ NC
bit 34

AC_35 DO - DDR PHY address/command/control signal VDDQ NC
bit 35

AC_36 DO - DDR PHY address/command/control signal vVDDQ NC
bit 36

AC_37 DO - DDR PHY address/command/control signal vVDDQ NC
bit 37

AC_38 DO - DDR PHY address/command/control signal vDDQ NC
bit 38

DDR_RSTn | DO - DDR3/DDR4/LPDDR4 RSTn vDDQ NC

DDR_DQO DIO - DRAM data bus bit 0 vDDQ To

DRAM
DDR_DQ1 DIO - DRAM data bus bit 1 vDDQ To
DRAM
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Net Name Type Default Description Power If
Pull UP/ Domain Unused
DN
DDR_DQ2 DIO - DRAM data bus bit 2 vDDQ To
DRAM
DDR_DQ3 DIO - DRAM data bus bit 3 vDDQ To
DRAM
DDR_DQ4 DIO - DRAM data bus bit 4 vDDQ To
DRAM
DDR_DQ5 DIO - DRAM data bus bit 5 vDDQ To
DRAM
DDR_DQ6 DIO - DRAM data bus bit 6 vVDDQ To
DRAM
DDR_DQ7 DIO - DRAM data bus bit 7 VDDQ To
DRAM
DDR_DQ8 DIO - DRAM data bus bit 8 VDDQ To
DRAM
DDR_DQ9 DIO - DRAM data bus bit 9 VDDQ To
DRAM
DDR_DQ10 | DIO - DRAM data bus bit 10 vDDQ To
DRAM
DDR_DQ11 | DIO - DRAM data bus bit 11 vDDQ To
DRAM
DDR_DQ12 | DIO - DRAM data bus bit 12 vDDQ To
DRAM
DDR_DQ13 | DIO - DRAM data bus bit 13 vDDQ To
DRAM
DDR_DQ14 | DIO - DRAM data bus bit 14 vDDQ To
DRAM
DDR_DQ15 | DIO - DRAM data bus bit 15 vDDQ To
DRAM
DDR_DQ16 | DIO - DRAM data bus bit 16 vDDQ NC
DDR_DQ17 | DIO - DRAM data bus bit 17 vVDDQ NC
DDR_DQ18 | DIO - DRAM data bus bit 18 vDDQ NC
DDR_DQ19 | DIO - DRAM data bus bit 19 vDDQ NC
DDR_DQ20 | DIO - DRAM data bus bit 20 vDDQ NC
DDR_DQ21" | DIO - DRAM data bus bit 21 vVDDQ NC
DDR_DQ22 | DIO - DRAM data bus bit 22 vDDQ NC
DDR_DQ23 | DIO - DRAM data bus bit 23 vDDQ NC
DDR_DQ24 | DIO - DRAM data bus bit 24 vDDQ NC
DDR_DQ25 | DIO - DRAM data bus bit 25 vDDQ NC
DDR_DQ26 | DIO - DRAM data bus bit 26 vDDQ NC
DDR_DQ27 | DIO - DRAM data bus bit 27 vDDQ NC
DDR_DQ28 | DIO - DRAM data bus bit 28 vDDQ NC
DDR_DQ29 | DIO - DRAM data bus bit 29 vDDQ NC
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Net Name Type Default Description Power If
Pull UP/ Domain Unused
DN
DDR_DQ30 | DIO - DRAM data bus bit 30 vDDQ NC
DDR_DQ31 | DIO - DRAM data bus bit 31 vVDDQ NC
DDR_DQMO | DIO - DRAM data mask 0 vVDDQ To
DRAM
DDR_DQM1 | DIO - DRAM data mask 1 vVDDQ To
DRAM
DDR_DQM2 | DIO - DRAM data mask 2 vVDDQ NC
DDR_DQMS3 | DIO - DRAM data mask 3 vDDQ NC
DDR _ DIO - DRAM data strobe 0 VDDQ To
DQSPO DRAM
DDR_ DIO - DRAM data strobe 0 complementary VDDQ To
DQSNO DRAM
DDR _ DIO - DRAM data strobe 1 VDDQ To
DQSP1 DRAM
DDR _ DIO - DRAM data strobe 1 complementary VDDQ To
DQSN1 DRAM
DDR _ DIO - DRAM data strobe 2 VDDQ NC
DQSP2
DDR_ DIO - DRAM data strobe 2 complementary VDDQ NC
DQSN2
DDR _ DIO - DRAM data strobe 3 VDDQ NC
DQSP3
DDR_ DIO - DRAM data strobe 3 complementary vVDDQ NC
DQSN3
PzZQ A - DRAM reference pin for ZQ calibration,to vDDQ To GND
GND by 2400hm by
2400hm
PVREF DRAM reference voltage vVDDQ To GND
by ca-
pacitor
AVDD _ P Analog power supply for DDRPLL - To DDR
DDRPLL vDDQ
usB
USBHOST_« | AIO - USB 2.0 Port A positive data signal (Host AVDD33_ NC
A_DP only) uUSB
USBHOST_ | AIO - USB 2.0 Port A negative data signal (Host AVDD33_ NC
A DM only) USB
USBOTG_ AlO - USB 2.0 Port B positive data signal (OTG) AVDD33_ NC
B_DP USB
USBOTG_ AlO - USB 2.0 Port B negative data signal (OTG) AVDD33_ NC
B_DM USB
USBOTG_ AIO - USB OTG mini-receptacle identifier (Internal | AVvDD18_ NC
B_ID 12.8KQ pull-up resistor to AVDD18) uUsB
USBOTG _ AlO - USB OTG cable power detection AvVDD18 NC
B_VBUS USB
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Net Name Type Default Description Power If
Pull UP/ Domain Unused
DN
USB_ AIO - USB 2.0 Port A B host output strength setting | AVvDD18_ NC
TXRTUNE resistor uSB
AVDD33_ P - 3.3V Power supply for USB - To 3.3V
uUSB
AvVDD18 P - 1.8V Power supply for USB - To 1.8V
uSB
Ethernet
ENET_ATP | AIO - Ethernet PHY analog test pin AVDD18_ NC
NET
ENET _ A - Ethernet PHY external resistor connection AvDD18 NC
EXTRES NET
ENET_RXN [ AIO - Ethernet PHY receive date negative input AvVDD18 NC
NET
ENET_RXP | AIO - Ethernet PHY receive data positive input AVDD18_ NC
NET
ENET_TXN [ AIO - Ethernet PHY transmit data negative output AvVDD18 NC
NET
ENET_TXP | AIO - Ethernet PHY transmit data positive output AVDD18_ NC
NET
AVDD18 _ AP - Analog 1.8V power supply for Ethernet - To 1.8V
ENET module
Audio DAC
LOLN AO - Audio DAC line-out left channel negative AVDD18_ NC
signal Audio
LOLP AO - Audio DAC line-out left channel positive AVDD18_ NC
signal Audio
LORN AO - Audio DAC line-out right channel negative AVDD18_ NC
signal Audio
LORP AO - Audio DAC line-out right channel positive AvDD18 NC
signal Audio
REFP A - Audio DAC positive reference voltage AVDD18_ NC
Audio
VMID A - Audio DAC external filter cap connection AVDD18_ NC
Audio
AVDD18_ AP - Analog 1.8V for Audio DAC - To 1.8V
AUDIO
AVSS_Audio | AP - Analog power ground for Audio DAC - To VSS
PCIE
PCIE_CLK_ | AO - PCIE reference clock negative signal AVDD18_ NC
n PCIE
PCIE_CLK | AO - PCIE reference clock positive signal AvVDD18 NC
p PCIE
PCIE_REXT | AIO - PCIE output strength setting resistor AVDD18_ NC
PCIE
PCIE_RXN Al - PCIE or USB3.0 input negative signal AVDD18_ NC
PCIE
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Net Name Type Default Description Power If
Pull UP/ Domain Unused
DN
PCIE_RXP | Al - PCIE or USB3.0 input positive signal AVDD18_ NC
PCIE
PCIE_TXN AO - PCIE or USB3.0 output negative signal AVDD18_ NC
PCIE
PCIE_TXP AO - PCIE or USB3.0 output positive signal AvVDD18 NC
PCIE
AvVDDOV8 | AP - Analog 0.8V power supply for USB and PCIE | - To VDD _
USB_PCIE EE
AVDD18_ AP - Analog 1.8V power supply for PCIE - To 1.8V
PCIE
HCSL_ AIO - PCIE reference clk output strength setting AVDD18 . NC
REXT resistor PCIE
System Clock & PLL
SYS_OSCIN | Al - 24MHz crystal oscillator input VDD18 _ To XTAL
AO_XTAL
SYS_ AO - 24MHz crystal oscillator output VDD18_ To XTAL
OoscouT AO_XTAL
Analog Power
AVSS_ AP Ground of CVBS digital-analog converter - To GND
CVBS
Digital Power
VDDCPU P - Power supply for CPU (Cortex A55) - To
VDDCP-
u
vVDDQ P - DDR IO Power supply for DDR PHY - To
vDDQ
VDD_EE P - Power supply for GPU and core logic - To VDD _
EE
AVDD18_ P - 1.8V Power supply for Always On Domain - To 1.8V
AO
Digital Ground
DVSS P - Digital power ground - To GND
Abbreviations:
e DI = Digital input pin
e DO = Digital output pin
@ DIO = Digital input/output pin
® OD 5V =5V input tolerant open drain (OD) output pin, need external pull up
® A = Analog setting or filtering pin
® Al = Analog input pin
® AO = Analog output pin
® AlO = Analog input/output pin
® P =Power pin
® AP = Analog power pin
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® NC = No connection

e UP =Pull-Up

o DOWN = Pull-down

e Z=High-Z

4.4 Pin Multiplexing Tables

Multiple usage pins are used to conserve pin consumption for different features. The processor devi-
ces can be used in many different applications but each application will not utilize all the on chip fea-
tures. As a result, some of the features share the same pin. Most of the multiple usage pins can be
used as a GPIO pin as well.

Table 4-1 GPIOZ_x Multi-Function Pin

Pin Name Func1 Func2 Func3 Func4 Func5 Func6 Func7
GPIOZ_0 ETH_MDIO ISO7816_ | I12C_EE_ PWM_B I2C_EE_
CLK MO_SDA M1_SDA
GPIOZ_1 ETH_MDC ISO7816_ | I12C_EE_ PWM_C 12C_EE_
DATA MO_SCL M1_SCL
GPIOZ_2 ETH_ PWM_D TSIN_B_ TDMC_DO | SDCARD. | TDMC_ PDM_DINO
RGMII_RX_ VALID DO DINO
CLK
GPIOZ_3 ETH_RX_ TSIN_B_ TDMC_D1 - | SDCARD_ | TDMC_ PDM_DINT1
DV SOP D1 DIN1
GPIOZ_4 ETH_RXDO TSIN_B_ TDMC_D2 | SDCARD_ | TDMC_ PDM_DIN2
DINO D2 DIN2
GPIOZ_5 ETH_RXD1 TSIN_B_ TDMC_D3 | SDCARD_ | TDMC_ PDM_DIN3
CLK D3 DIN3
GPIOZ_6 ETH_ TSIN_B_ TDMC_FS | SDCARD_ | TDMC_ PDM_
RXD2_ FAIL CLK SLV_FS DCLK
RGMII
GPIOZ_7 ETH_ TSIN_B_ TDMC_ SDCARD_ | TDMC_ I2C_EE_
RXD3_ DIN1 SCLK CMD SLV_SCLK | MO_SDA
RGMII
GPIOZ_8 ETH_ TSIN_B_ MCLK_1 I2C_EE_
RGMII_TX_ DIN2 MO_SCL
CLK
GPIOZ_9 ETH_ TSIN_B_ TDMC_D4
TXEN DIN3
GPIOZ_10 _| ETH_TXDO TSIN_B_ I12C_EE_ IR_RE-
DIN4 M2_SDA MOTE_
ouT
GPIOZ_11 ETH_TXD1 TSIN_B_ I12C_EE_
DINS M2_SCL
GPIOZ_12 | ETH_ TSIN_B_ TDMC_D5 | PWM_F
TXD2_ DING
RGMII
GPIOZ_13 | ETH_ CLK12_24 | TSIN_B_ PWM_B GEN_CLK_
TXD3_ DIN7 EE
RGMII
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Pin Name Func1 Func2 Func3 Func4 Func5 Func6 Func7
GPIOZ_14 | ETH_LINK_ I2C_EE_
LED M2_SDA
GPIOZ_15 | ETH_ACT_ I2C_EE_
LED M2_SCL
Table 4-2 GPIOA_x Multi-Function Pin
Pin Name Func1 Func2
GPIOA_14 WORLD_SYNC I2C_EE_M3_SDA
GPIOA_15 IR_REMOTE_INPUT I2C_EE_M3_SCL
Table 4-3 BOOT_x Multi-Function Pin
Pin Name Func1 Func2 Func3
BOOT_0 EMMC_DO
BOOT_1 EMMC_D1
BOOT_2 EMMC_D2
BOOT_3 EMMC_D3 NOR_HOLD
BOOT_4 EMMC_D4 NOR_D
BOOT_5 EMMC_D5 NOR_Q
BOOT_6 EMMC_D6 NOR_C
BOOT_7 EMMC_D7 NOR_WP
BOOT_8 EMMC_CLK NAND_WEN_CLK
BOOT_9 NAND_ALE
BOOT_10 EMMC_CMD NAND_CLE
BOOT_1M NAND_CEO
BOOT_12 NAND_REN_WR
BOOT_13 EMMC_NAND_DQS
BOOT_14 NAND_RBO NOR_CS
BOOT_15 NAND_CE1
Table 4-4 GPIOC_x Multi-Function Pin
Pin Name Func1 Func2 Func3 Func4 Func5
GPIOC_0 SDCARD_DO JTAG_B_TDO PDM_DINO SPI_A_MOSI
GPIOC_1 SDCARD_D1 JTAG_B_TDI PDM_DIN1 SPI_A_MISO
GPIOC_2 SDCARD_D2 %‘(\RT_AO_A_ PDM_DIN2 SPI_A_SS0
GPIOC_3 SDCARD_D3 %?RT_AO_A_ PDM_DIN3 SPI_A_SCLK
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Pin Name Func1 Func2 Func3 Func4 Func5
GPIOC_4 SDCARD_CLK JTAG_B_CLK PDM_DCLK PWM_C
GPIOC_5 SDCARD_CMD | JTAG_B_TMS 12C_EE_MO_ ISO7816_CLK
SDA
GPIOC 6 12C_EE_MO_ 1ISO7816_DATA
SCL
GPIOC 7 PCIECK_REQN | WORLD_SYNC
Table 4-5 GPIOX_x Multi-Function Pin
Pin Name Func1 Func2 Func3 Func4 Func5 Func6 Func7
GPIOX_0 SDIO_DO PDM_DINO | TSIN_A_ SDCARD _
DINO DO
GPIOX_1 SDIO_D1 PDM_DIN1 | TSIN_A_ SDCARD _
SOP D1
GPIOX_2 SDIO_D2 PDM_DIN2 | TSIN_A_ SDCARD._
VALID D2
GPIOX_3 SDIO_D3 PDM_DIN3 | TSIN_A PWM_D SDCARD._.
CLK D3
GPIOX 4 SDIO_CLK | PDM_ SDCARD _
DCLK CLK
GPIOX_5 SDIO_CMD | MCLK_1 PWM_C SDCARD _
CMD
GPIOX_6 PWM_A UART_EE_ PWM_D
B _TX
GPIOX_7 PWM_F UART_EE_ PWM_B
B_RX
GPIOX_8 TDMA D1 TDMA _ TSIN.B SPI_A_ PWM_C 1ISO7816_
DIN1 SOP MOSI CLK
GPIOX_9 TDMA_DO TDMA_ TSIN_B_ SPI_A_ 1ISO7816_
DINO VALID MISO DATA
GPIOX_10 | TDMA_FS TDMA TSIN B _ SPI_A SSO0 | I12C_EE_
SLV_FS DINO M1_SDA
GPIOX_11 TDMA _ TDMA _ TSIN_B_ SPI_A_ I2C_EE_
SCLK SLV_SCLK | CLK SCLK M1_SCL
GPIOX_12 |UART_.EE_
A TX
GPIOX 13 | UART_EE_
A _RX
GPIOX 14 | UART_EE_
A _CTS
GPIOX_15 | UART_EE_
A_RTS
GPIOX_16 | PWM_E
GPIOX_17 | 12C_EE_
M2_SDA

02 (2020-03-31)

Amlogic Proprietary and Confidential
Copyright © Amlogic. All rights reserved.

25



S905X3 Datasheet

4 Pinout Specification

Pin Name Func1 Func2 Func3 Func4 Func5 Func6 Func7
GPIOX_18 I2C_EE_
M2_SCL
GPIOX_19 | PWM_B WORLD_ GEN_CLK_
SYNC EE
Table 4-6 GPIOH_x Multi-Function Pin
Pin Name Func1 Func2 Func3 Func4 Func5 Func6
GPIOH_O HDMITX _ 12C_EE_M3_
SDA SDA
GPIOH_1 HDMITX_SCL | 12C_EE_M3_
SCL
GPIOH_2 HDMITX_ 12C_EE_M1_
HPD_IN SDA
GPIOH_3 12C_EE_M1_ AO_CEC_A AO_CEC_B
SCL
GPIOH_4 SPDIF_OUT UART_EE_ SPI_B_MOSI
C_RTS
GPIOH_5 SPDIF_IN UART_EE_ SPI_B_MISO | PWM_F TDMB_D3 TDMB_DIN3
C_CTS
GPIOH_6 ISO7816_ UART_EE_ SPI_B_SS0 I2C_ EE_M1_ | IR_RE-
CLK C_RX SDA MOTE_OUT
GPIOH_7 ISO7816_ UART _EE_ SPI B.SCLK | 12C_ EE M1_ | PWM_B
DATA C TX SCL
GPIOH_8
Table 4-7 GPIOAO_x Multi-Function Pin
Pin Name Func1i Func2 Func3 Func4 Func5 Func6 Func7
GPIOAO_0 | UART_AO_
A TX
GPIOAO_1 | UART_AO_
A _RX
GPIOAO_2 | I12C_AO_ UART_AO_ | 12C_AO_
MO_SCL B TX S0_SCL
GPIOAO-3 | I12C_AO_ UART_AO_ | 12C_AO_
MO_SDA B_RX S0_SDA
GPIOAO 4 | IR_RE- CLK_32K_ | PWMAO_C | PWMAO_ TDMB_DO TDMB_
MOTE_ IN C_HIz DINO
ouT
GPIOAO_5 | IR_RE- PWMAQO_D
MOTE_
INPUT
GPIOAO_6 | JTAG_A _ PWMAO_C | TSIN_A _ TDMB_D2 TDMB_
CLK SOP DIN2
GPIOAO_7 | JTAG_A_ TSIN_A_ TDMB_FS TDMB_
TMS DINO SLV_FS
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Pin Name Func1 Func2 Func3 Func4 Func5 Func6 Func7
GPIOAO_8 | JTAG_A_ UART_AO_ | TSIN_A_ TDMB_ TDMB_

TDI B_TX CLK SCLK SLV_SCLK
GPIOAO_9 | JTAG_A_ IR_RE- UART_AO_ | TSIN_A_ MCLK_0

TDO MOTE_ B_RX VALID

ouT
GPIOAO_ | AO_CEC_A | AO_CEC_B | PWMAO_D | SPDIF_ TDMB_D1 TDMB_ CLK12_24
10 ouT
GPIOAO_ PWMAO_ PWMAO_A | GEN_CLK_ | GEN_CLK_
1 A_HIZ EE AO
Table 4-8 GPIOE_x Multi-Function Pin
Pin Name Func1 Func2 Func3 Func4
GPIOE_O UART_AO_A_CTS UART_AO_B_CTS PWMAO_B 12C_AO_MO_SCL
GPIOE_1 UART_AO_A RTS | UART_AO B _RTS | PWMAO D 12C_AO_MO0_SDA
GPIOE_2 CLK12_24 CLK25_EE PWM_A
Table 4-9 DDR AC Multi-Function Pin

Pin Name LPDDR3 LPDDR4 DDR3 DDR4
AC_0 CKEAO CKEAO CKEO CKEO
AC_1 CKEA1 CKEA1 CKE1 CKE1
AC_2 CSA0 CSA0 CS_NO CS_NO
AC_3 CSA1 CSA1 NC NC
AC_4 CLKA_T CLKA_T CAS_N A6
AC 5 CLKA_C CLKA_C BA2 A8
AC_6 NC NC A7 A2
AC_7 NC NC A5 A11
AC_8 CAA2 CAA2 A10 A10
AC_9 CAA7 CAA3 WE_N BG1
AC_10 CAA1 CAA1 A0 A3
AC_11 CAA4 CAAO0 A2 A12
AC_12 CAA5 CAA5 A9 AO
AC_13 CAAG6 CAA4 A13 A4
AC_14 CAAOQ NC A14 A13
AC_15 CAA3 NC A1 A9
AC_16 CAA9 NC CLKO_T CLKO_T
AC_17 CAA8 NC CLKO_C CLKO_C
AC_18 ODTA NC NC NC
AC_20 NC CKEBO CLK1_T CLK1_T
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Pin Name LPDDR3 LPDDR4 DDR3 DDR4

AC_21 NC CKEB1 CLK1_C CLK1_C

AC_22 NC CSB1 NC NC

AC_23 NC CSBO NC NC

AC_24 NC CLKB_T A6 A5

AC_25 NC CLKB_C A4 BA1

AC_26 NC NC A1 A1

AC_28 NC CAB1 A8 A7

AC_29 NC CAB3 BA1 RAS_N/A16

AC_30 NC CABS5 A15 ACT_N

AC_31 NC CAB2 RAS_N WE_N/A14

AC_32 NC CAB4 NC NC

AC_33 NC CABO A12 CAS_N/A15

AC_34 NC NC A3 BAO

AC_35 NC NC BAO BGO

AC_36 NC NC ODTO ODTO

AC_37 NC NC ODT1 ODT1

AC_38 NC NC CS_N1 CS_N1

DDR_RSTn NC RESET_N RESET_N RESET_N

PVREF PVREF PVREF PVREF PVREF

PzQ PzQ PzZQ PzQ PzQ
Table 4-10 PCIE 10 Multi-Function Pin

Pin Name Func1 Func2

PCIE_RXN PCIE_RXN USB3.0_RXN

PCIE_RXP PCIE_RXP USB3.0_RXP

PCIE_TXN PCIE_TXN USB3.0_TXN

PCIE_TXP PCIE_TXP USB3.0_TXP

4.5 Signal Description

Table 4-11 SD Card Interface Signal Description

Signal Name Type Description

SDCARD_DO DIO SD Card data bus bit 0 signal
SDCARD_D1 DIO SD Card data bus bit 1 signal
SDCARD_D2 DIO SD Card data bus bit 2 signal
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Signal Name Type Description

SDCARD_D3 DIO SD Card data bus bit 3 signal
SDCARD_CLK DO SD Card clock signal
SDCARD_CMD DIO SD Card command signal

Table 4-12 SDIO Interface Signal Description

Signal Name Type Description

SDIO_DO DIO SDIO data bus bit 0 signal
SDIO_D1 DIO SDIO data bus bit 1 signal
SDIO_D2 DIO SDIO data bus bit 2 signal
SDIO_D3 DIO SDIO data bus bit 3 signal
SDIO_CLK DO SDIO clock signal
SDIO_CMD DIO SDIO command signal

Table 4-13 Clock Interface Signal Description

Signal Name Type Description

CLK_32K_IN DI 32KHz clock input
CLK12_24 DO 12MHz/24MHZ clock output
CLK25_EE DO 25MHz clock output

Table 4-14 UART Interface Signal Description

Signal Name Type Description

UART_AO A_ TX DO UART Port A data output in AO domain
UART_AO_A RX DI UART Port A data input in AO domain
UART_AO_A_CTS DI UART Port A Clear To Send Signal in AO domain
UART_AO_A_RTS DO UART Port A Ready To Send Signal in AO domain
UART_AO B_TX DO UART Port B data output in AO domain
UART_AO_B_RX DI UART Port B data input in AO domain
UART_AO B _CTS DI UART Port B Clear To Send Signal in AO domain
UART_AO B_RTS DO UART Port B Ready To Send Signal in AO domain
UART _EE_A _TX DO UART Port A data output in EE domain

UART_EE _A_RX DI UART Port A data input in EE domain

UART_EE _A _CTS DI UART Port A Clear To Send Signal in EE domain
UART_EE _A RTS DO UART Port A Ready To Send Signal in EE domain
UART_EE _B_TX DO UART Port B data output in EE domain

UART_EE _B_RX DI UART Port B data input in EE domain
UART_EE_C_TX DO UART Port C data output in EE domain

UART _EE _C RX DI UART Port C data input in EE domain
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Signal Name Type Description
UART_EE _C CTS DI UART Port C Clear To Send Signal in EE domain
UART_EE _C RTS DO UART Port C Ready To Send Signal in EE domain

Table 4-15 1SO7816 Interface Signal Description

Signal Name Type Description
1ISO7816_DATA DIO ISO7816 data signal
1ISO7816_CLK DO ISO7816 clock signal

Table 4-16 TS In Interface Signal Description

Signal Name Type Description

TSIN_A_DINO DI Serial TS input port A data

TSIN_A CLK DI TS input port A clock

TSIN_A_SOP DI TS input port A start of stream signal
TSIN_A_VALID DI TS input port A date valid signal
TSIN_B_DINO DI Serial/Parallel TS input port B data 0
TSIN_B_DIN1 DI Parallel TS input port B data 1
TSIN_B_DIN2 DI Parallel TS input port B data 2
TSIN_B_DIN3 DI Parallel TS input port B data 3
TSIN_B_DIN4 DI Parallel TS input port B data 4
TSIN_B_DINS DI Parallel TS input port B data 5
TSIN_B_DING6 DI Parallel TS input port B data 6
TSIN_B_DIN7 DI Parallel TS input port B data 7
TSIN_B_FAIL DI TS input port B fail signal
TSIN_B_CLK DI TS input port B clock

TSIN_B_SOP DI TS input port B start of stream signal
TSIN_B_VALID DI TS input port B date valid signal

Table 4-17 PWM Interface Signal Description

Signal Name Type Description

PWM_A DO PWM channel A output signal

PWM_B DO PWM channel B output signal

PWM_C DO PWM channel C output signal

PWM_D DO PWM channel D output signal

PWM_E DO PWM channel E output signal

PWM_F DO PWM channel F output signal

PWMAO_A/PWMAO_A_ | DO PWM A output signal in Always On domain, or extended HiZ func-

HIZ

tion of PWMAO_A
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Signal Name Type Description

PWMAO_B DO PWM B output signal in Always On domain
PWMAO_C/PWMAO C_ | DO PWM C output signal in Always On domain, or extended HiZ func-
HIZ tion of PWMAO_C

PWMAO_D DO PWM D output signal in Always On domain

Table 4-18 12C Interface Signal Description

Signal Name Type Description

12C_AO_MO_SCL DO 12C bus port 0 clock output, Master mode, in AO domain
12C_AO _MO_SDA DIO 12C bus port 0 data input/output, Master mode, in AO domain
12C_AO_S0_SCL DI 12C bus port 0 clock input, Slave mode, in AO domain
12C_AO_S0_SDA DIO 12C bus port 0 data input/output, Slave mode, in AO domain
12C_EE_MO_SCL DO 12C bus port 0 clock output, Master mode, in EE domain
12C_EE _MO_SDA DIO 12C bus port 0 data input/output,-Master mode, in EE domain
12C_EE_M1_SCL DO 12C bus port 1 clock output, Master mode, in EE domain
12C_EE _M1_SDA DIO 12C bus port 1 data input/output, Master mode, in EE domain
12C_EE_M2_SCL DO 12C bus port 2 clock output, Master mode, in EE domain
12C_EE _M2_SDA DIO 12C bus port 2 data input/output, Master mode, in EE domain
12C_EE_M3_SCL DO 12C bus port 3 clock output, Master mode, in EE domain
12C_EE_M3_SDA DIO 12C bus port 3 data input/output, Master mode, in EE domain

Table 4-19 eMMC Interface Signal Description

Signal Name Type Description
EMMC_DO DIO eMMC/NAND data bus bit 0 signal
EMMC_D1 DIO eMMC/NAND data bus bit 1 signal
EMMC_D2 DIO eMMC/NAND data bus bit 2 signal
EMMC_D3 DIO eMMC/NAND data bus bit 3 signal
EMMC_D4 DIO eMMC/NAND data bus bit 4 signal
EMMC_D5 DIO eMMC/NAND data bus bit 5 signal
EMMC_D6 DIO eMMC/NAND data bus bit 6 signal
EMMC_D7 DIO eMMC/NAND data bus bit 7 signal
EMMC_CLK DO eMMC clock signal
EMMC_CMD DIO eMMC command signal
EMMC_NAND_DQS DIO eMMC/NAND data strobe
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Table 4-20 NAND Signal Description

Signal Name Type Description

NAND_RBO DI NAND ready/busy

NAND_ALE DO NAND address latch enable
NAND_CEO DO NAND chip enable 0
NAND_CE1 DO NAND chip enable 1
NAND_CLE DO NAND command latch enable
NAND REN_WR DO NAND read enable or write/read
NAND_WEN_CLK DO NAND write enable or clock

Table 4-21 NOR Interface Signal Description

Signal Name Type Description

NOR_CS DO SPI NOR chip select

NOR_C DO SPI NOR Serial Clock

NOR_D DIO SPI NOR 1bit mode Output, 2/4 bit mode data I/O 0
NOR_Q DIO SPINOR 1bit mode Input, 2/4 bit mode data 1/0O 1
NOR_WP DIO SPI NOR Write protection output, 4 bit mode data 1/0O 2
NOR_HOLD DIO SPI bus hold output, 4 bit mode data I/O 3

Table 4-22 HDMI Interface Signal Description

Signal Name Type Description

HDMITX_SDA DIO HDMI TX DDC_I2C interface data signal

HDMITX_SCL DO HDMI TX DDC_I2C interface clock signal

HDMITX_HPD_IN DI HDMI TX hot-plug in signal input

AO CEC A DIO Customer Electronics Control signal in AO domain
AO_CEC_B DIO 2nd pin of Customer Electronics Control signal in AO domain

Table 4-23 SPDIF Interface Signal Description

Signal Name Type Description
SPDIF_IN DI SPDIF input signal
SPDIF_OUT DO SPDIF output signal

Table 4-24 PCIE Interface Signal Description

Signal Name

Type Description

PCIECK_REQN

DI PCIE clock request input
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Table 4-25 SPI Interface Signal Description

Signal Name Type Description

SPI_A_MOSI DIO SPI master output, slave input A
SPI_A_MISO DIO SPI master input, slave output A
SPI_A_SCLK DIO SPI clock A

SPI_A SSO DIO SPI slave select 0 A
SPI_B_MOSI DIO SPI master output, slave input B
SPI_B_MISO DIO SPI master input, slave output B
SPI_B_SCLK DIO SPI clock B

SPI_B_SS0 DIO SPI slave select 0 B

Table 4-26 Remote Interface Signal Description

Signal Name Type Description
IR_REMOTE_IN DI IR remote control input
IR_REMOTE_OUT DO IR remote control output

Table 4-27 Time Division Multiplexing Signal Description

Signal Name Type Description

MCLK_0 DO Master clock output 0, for I2S master mode
MCLK_1 DO Master clock output 1, for 12S master mode
TDMA_DINO DI Data input 0.of TDM port A

TDMA_DIN1 DI Data input 1 of TDM port A

TDMA_DO DIO Data input/output 0 of TDM port A

TDMA_D1 DIO Data input/output 1 of TDM port A

TDMA_SCLK DO Bit clock output of TDM port A

TDMA_FS DO Frame sync output of TDM port A (Word clock of 12S)
TDMA_SLV_SCLK DI Bit clock input of TDM port A

TDMA_SLV_FS DI Frame sync input of TDM port A (Word clock of 12S)
TDMB_DINO DI Data input 0 of TDM port B

TDMB_DIN1 DI Data input 1 of TDM port B

TDMB_DIN2 DI Data input 2 of TDM port B

TDMB_DIN3 DI Data input 3 of TDM port B

TDMB_DO DIO Data input/output 0 of TDM port B

TDMB_D1 DIO Data input/output 1 of TDM port B

TDMB_D2 DIO Data input/output 2 of TDM port B

TDMB_D3 DIO Data input/output 3 of TDM port B

TDMB_SCLK DO Bit clock output of TDM port B
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Signal Name Type Description

TDMB_FS DO Frame sync output of TDM port B (Word clock of 12S)
TDMB_SLV_SCLK DI Bit clock input of TDM port B

TDMB_SLV_FS DI Frame sync input of TDM port B (Word clock of 12S)
TDMC_DINO DI Data input 0 of TDM port C

TDMC_DIN1 DI Data input 1 of TDM port C

TDMC_DIN2 DI Data input 2 of TDM port C

TDMC_DIN3 DI Data input 3 of TDM port C

TDMC_DO DIO Data input/output 0 of TDM port C

TDMC_D1 DIO Data input/output 1 of TDM port C

TDMC_D2 DIO Data input/output 2 of TDM port C

TDMC_D3 DIO Data input/output 3 of TDM port C

TDMC_D4 DIO Data input/output 4 of TDM port C

TDMC_D5 DIO Data input/output 5 of TDM port C

TDMC_SCLK DO Bit clock output of TDM port C

TDMC_FS DO Frame sync output of TDM port C (Word clock of 12S)
TDMC_SLV_SCLK DI Bit clock input of TDM port C

TDMC_SLV_FS DI Frame sync input of TDM port C (Word clock of I12S)

Table 4-28 PDM Signal Description

Signal Name Type Description

PDM_DINO DI PDM input data 0 signal
PDM_DIN1 DI PDM input data 1 signal
PDM_DIN2 DI PDM input data 2 signal
PDM_DIN3 DI PDM input data 3 signal
PDM_DCLK DO PDM output clock signal

Table 4-29 JTAG Interface Signal Description

Signal Name Type Description

JTAG A TDO DO JTAG data output channel A

JTAG_A _TDI DI JTAG data input channel A
JTAG_A_TMS DI JTAG Test mode select input channel A
JTAG_A_CLK DI JTAG Test clock input channel A

JTAG B _TDO DO JTAG data output channel B

JTAG_B _TDI DI JTAG data input channel B
JTAG_B_TMS DI JTAG Test mode select input channel B
JTAG B _CLK DI JTAG Test clock input channel B
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Table 4-30 Ethernet Interface Signal Description

Signal Name Type Description

ETH_LINK_LED DO Ethernet link LED indicator

ETH_ACT_LED DO Ethernet active LED indicator

ETH_RGMII_RX_CLK DI Ethernet RGMII interface receive clock input

ETH _RGMIl_TX CLK DO Ethernet RGMII transmit clock

ETH_TX_EN DO Ethernet RMII/RGMII Interface transmit enable
ETH_TXD3_RGMII DO Ethernet RGMII interface transmit data 3
ETH_TXD2_RGMII DO Ethernet RGMII interface transmit data 2

ETH_TXD1 DO Ethernet RMII/RGMII interface transmit data 1
ETH_TXDO DO Ethernet RMII/RGMII interface transmit data 0
ETH_RX DV DI Ethernet RMII/RGMII interface receive data valid signal
ETH_RXD3_RGMII DI Ethernet RGMII interface receive data 3
ETH_RXD2_RGMiII DI Ethernet RGMII interface receive data 2

ETH_RXD1 DI Ethernet RMII/RGMII interface receive data 1
ETH_RXDO DI Ethernet RMII/RGMII interface receive data 0
ETH_MDIO DIO Ethernet SMI interface management data input/output
ETH_MDC DO Ethernet SMI interface management clock

Table 4-31 Other Signal Description

Signal Name Type Description

WORLD_SYNC DI World clock sync input, to sync clock of multi devices
GEN_CLK_EE DO General clock output for EE domain clock, for debug
GEN_CLK_AO DO General clock output for AO domain clock, for debug
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5 Operating Conditions

5.1 Absolute Maximum Ratings

The table below gives the absolute maximum ratings. Exposure to stresses beyond those listed in this

table may result in permanent device damage, unreliability or both.

Characteristic Value Unit
VDDCPU Supply Voltage 1.1 \Y,
VDD_EE Supply Voltage 1.0 \%
VDDAQ Supply Voltage 1.7 \Y,
AVDD_DDRPLL 1.98 \Y,
1.8V Supply Voltage 1.98 \Y,
3.3V Supply Voltage 3.63 \%
Input voltage, V| -0.3 ~VDDIO+0.3 V
Junction Temperature 125 °C

5.2 Recommended Operating Conditions

Symbol Parameter Min. Typ. Max Unit

VDDCPU Voltage for Cortex A55 CPU 0.681 - 1.032 \%

VDD_EE and other Voltage for GPU & core logic 0.77 0.8 0.9 \%

0.8V domain

vDDQ DDR3/DDR3L/DDR4/LPDDR/ 1.05 - 1.6 Y
LPDDR3/LPDDR4 10 Supply Voltage

AVDD18 1.8V AvDD for HDMI, USB, PCIE, 1.71 1.80 1.89 \Y
CVBS, ETHERNET phy, and AUDIO

AVDD18_AO 1.8V VDD for XTAL, IOVREF, SAR- 1.71 1.80 1.89 \Y
ADC, GPIOE, PLL

AVDD_DDRPLL Analog power supply for DDRPLL 1.05 - 1.89 \%

AVDD33 3.3V AVDD for USB 3.15 3.3 3.45 \Y

VDDIO LV mode 1.71 1.80 1.89 \Y
HV mode 3.03 3.3 3.45 \Y

Ty Operating Junction Temperature 0 — 1054 °C

Ta Operating Ambient Temperature 0 — 70 °C
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Note

1. Minimal VDDCPU voltage is for sleep mode while system runs at very low speed. Higher
clock will need higher voltage. Considering the power supply may have 3% deviation, the
minimal voltage in actual application should not be set to lower than min spec plus 0.02V.

2. Likewise, maximum VDDCPU voltage in actual application should be lower than the max
spec value minus 0.02V. Voltage of VDDCPU will affect CPU speed. Use lower voltage when
CPU runs on lower speed to save power. Recommend to use +/-1.5% or higher precision

DCDC.

3. GPIO cannot work if VDDIO voltage is out of the spec of LV / HV mode. GPIO output at HY
mode will be weaker & max operating speed will be lower if VDDIO are design to 3.0V. Do
not design VDDIO to lower than 3.0V in HV mode, recommend to use +/-1.5% or higher pre-
cision DCDC to supply power for VDDIO, actual voltage supplies to VDDIO.(HV mode)
should not be lower than 2.9V.

4. For operating temperature, good heat sink may be needed to guarantee Tj < max spec.

5.3 Ripple Voltage Specifications

Please check below table for ripple voltage specifications.

Power Max Ripple Unit Test State

VDDCPU 40 +/-mV Run APK Stability Test
VDD_EE and other 0.8V 40 +/-mV Run APK Basemark ES
domain 2.0 Taiji

DDR3 VDDQ and AVDD_ | 60 +/-mV Kernel boot

DDRPLL

DDR3LVDDQ and AVDD_ | 60 +/-mV Kernel boot

DDRPLL

LPDDR3 vDDQ and 40 +/-mV Kernel boot
AVDD_DDRPLL

DDR4 VDDQ and AVDD_ | 40 +/-mV Kernel boot

DDRPLL

LPDDR4 vVDDQ and 40 +/-mV Kernel boot
AVDD_DDRPLL

AVDD18 30 +/-mV Kernel boot
AVDD18_AQO 30 +/-mV Kernel boot

AVDD33 50 +/-mV WIFI SCAN

VDDIO LV 60 +/-mV Kernel boot

VDDIO HV 60 +/-mV WIFI SCAN

Note

Ripple specification is only a reference spec, customer should run stress/performance/reliability
test (high/low temperature test, damp and hot test, function test, etc...) on their product to con-

firm the system stability.

5.4 Thermal Resistance
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Jedec 2P2S board 101.5mm*114.5mm, natural convection, ambient temperature 25°C.

Symbol Parameter Value(°C/ Air Flow(m/s)
Watt)
Oja Package junction-to- ambiance thermal resistance in nature 16.90 0
convection
Ojb Package junction-to-pcb thermal resistance in nature 7.99 0
convection
Ojc Package junction-to-case thermal resistance in nature 7.29 0
convection
Note

1. Due to the thinness of the SOC, DRAM or capacitors placed close to SOC may prevent heat-

sink touching SOC top side. A special convex shape heatsink is recommended.

2. These measurement were conducted on a JEDEC defined 2S2P system. For more informa-
tion, check below JEDEC standards:

o JESD51-2A: Integrated Circuits Thermal Test Method Environmental Conditions - Natural
Convection (Still Air)

e JESD51-8: Integrated Circuit Thermal Test Method‘Environmental Conditions -Junction-to-

Board

e JESD51-12: Guidelines for Reporting and Using Electronic Package Thermal Information
3. m/s = meters per second

5.5 DC Electrical Characteristics

5.5.1 Normal GPIO Specifications (For DIO xmA)

Symbol Parameter Min. Typ. Max. Unit

Vin(vDDI0=3.3v)3 High-level input | IOVREF+0.37 - VDDIO+0.3 \Y;
voltage

ViL(vbDI0=3.3v) Low-level input -0.3 - IOVREF-0.23 v
voltage

ViHbpio=1.8v)3 High-level input IOVREF/2+0.3 - VDDIO+0.3 \Y,
voltage

ViL(bDIo=1.8v)3 Low-level input -0.3 - IOVREF/2-0.3 \Y
voltage

Rpu Built-in pull up 50K 60K 70K ohm
resistor

Rpp Built-in pull down | 50K5 60K 500Ks8 ohm
resistor

loL/loH(DS=0)'4 | GPIO driving 0.5 - - mA
capability

loL/loH(DS=1)1 GPIO driving 25 - - mA
capability
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Symbol Parameter Min. Typ. Max. Unit

loL/loH(DS=2)1 GPIO driving 3 - - mA
capability

loL/loH(DS=3)! GPIO driving 42 - - mA
capability

VOH Output high level | VDDIO-0.5 - - \Y,
with loL/loH
loading

VOL Output low level | - - 0.4 \%
with loL/loH
loading

Note

1. With Minimal loL/loH driving capability loading, IO is garanteed to meet Vol <.0.4V or VOH >
(VDDIO-0.5V) spec.

2. Maximal GPIO loading is 6mA for application such as driving LED, which does not care about

Vol/\VVoh spec. Please set DS=3 for such application.

VDD18 AO_XTAL supplies power to IOVREF.

Do not use this setting, it's too weak for most applications.

Test condition: GPIO pin voltage close to OV.

Test condition: GPIO pin voltage close to VDDIO(3.3V).

@ o kW

5.5.2 Open Drain GPIO Specifications (For DIO_OD)

Symbol Parameter Min. Typ. Max. Unit

Vin(OD5V) High-level input 1.5 5.5 Y,
voltage

ViL(OD5V) Low-level input -0.3 0.8 \%
voltage

Rpu/rp No built-in pull - - - ohm
up/down resistor
on OD IO

lo OD IO driving 4 6 mA
low capability

VOL Output low level 0.4 \Y,
with min lo
loading

Note

1. With Minimal loL driving capability loading, 10 is guaranteed to meet Vol<0.4V spec

2. Maximal GPIO loading is 6mA for application such as driving LED, which does not care about
Vol spec

3. The ViL/Vin of OD PAD is irrelevant to VDDIO voltage.

4. “OD 5V” means that in applications such as 12C, use a resistor greater than 1Kohm to pull it
up to SV. Do not connect the pad directly to the 5V power supply.
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5.5.3 DDR3/DDR3L/DDR4/LPDDR3/LPDDR4 SDRAM Specifications

Table 5-1 Recommended Operating Conditions

Symbol | Parameter Min. Typ. Max. Unit
vVDDQ 10 supply voltage (DDR3) 1.425 1.50 1.57 \%
vDDQ 10 supply voltage (DDR3L) | 1.283 1.35 1.45 \Y,
vDDQ 10 supply voltage (DDR4) | 1.14 1.20 1.30 \Y
vVDDQ 10 supply voltage 1.14 1.2 1.30 \%
(LPDDR3)
vDDQ 10 supply voltage 1.06 1.1 1.17 \%
(LPDDR4)
Vref Input reference supply 0.49*vDDQ 0.5*vDDQ 0.51*vDDQ \%
voltage
Note
The minimal VDDQ voltage in sleep mode is defined by memory.
Table 5-2 DC specifications - DDR3/DDR3L Mode
Symbol | Parameter Min. Typ. Max. Unit
VIH DC input voltage high Vref +0.100 vVDDQ V
VIL DC input voltage low VSSQ Vref-0.100 \%
VOH DC output logic high 0.8*vDDQ \%
VOL DC output logic low 0.2*vDDQ \%
RTT Input termination resistance | 100 120 140 ohm
to VDDQ/2 54 60 66
36 40 44
Table 5-3 DC specifications — DDR4 Mode
Symbol Parameter Min. Typ. Max. Unit
VdIVW_total | Rx Mask voltage-p-p total 136 mv
VOH DC output logic high 0.9*vDDQ \Y,
VOL DC output logic low 0.1*vDDQ Vv
RTT Input termination resistance to 200 240 280 ohm
vbba 100 120 140
67 80 93
50 60 70
42 48 56
34 40 46
28 34 40
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Table 5-4 DC Specifications — LPDDR3 Mode

Symbol | Parameter Min. Typ. Max. Unit
VIH DC input voltage high Vref +0.100 vDDQ \Y
VIL DC input voltage low VSSQ Vref-0.100 \
VOH DC output logic high 0.9*VDDQ \%
VOL DC output logic low 0.1*vDDQ Vv
RTT Input termination resistance to 100 120 140 ohm
VvDDQ 200 240 280
Table 5-5 DC Specifications — LPDDR4 Mode
Symbol | Parameter Min. Typ. Max. Unit
VOH DC output logic high 0.9*vDDQ - - \Y
VOL DC output logic low - - 0.1*vDDQ \Y,
RTT Input termination resist- | 216 240 264 ohm
ance to VDDQ 108 120 -
72 80 88
54 60 66
43.2 48 52.8
36 40 44

5.6 Recommended Oscillator Electrical Characteristics

The SoC requires the 24MHz oscillator'for generating the main clock source.

Symbol Description Min. Typ. Max. Unit Notes
Fo Nominal 24 MHz

Frequency
Af/f, Frequency -30 30 ppm At 25 °C

Tolerance

-50 50 ppm At -20~85 °C

CL Load 7.5 12 12.5 pF

Capacitance
ESR Equivalent 100 oHm

Series

Resistance
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Note

1. 10ppm Tolerance is preferred if 24MHz XTAL is also driving WIFI module.

2. For user external clock source, please connect input clock output to SYS OSCIN, let SYS
OSCOUT floating.

3. The threshold of Xin inverter is around 0.9V (Xin range: -0.3V to +2.1V). Therefore, Following
suggestion for input clock.

® Suggestion 1: Without DC blocking capacitor, use a higher Vpp output TCXO. The high volt-
age should be higher than 1.35V (VSWING >1.35V, 0V to >1.35V).

® Suggestion 2: With DC blocking capacitor, re-bias the middle voltage at 0.9V, VSWING
>2*0.45V,

5.7 Timing Information

5.7.1 12C Timing Specification

The 12C master interface Fast/Standard mode timing specifications are shown below.

Figure 5-1 12C Interface Timing Diagram, FS mode

ti tr tsu;paT

9th clock

tsu;sTA tsu;sTO

se e SCL

002aac938

VL =0.3Vpp
VIH = O.TVDD
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Table 5-6 12C Interface Timing Specification, SF mode

Symbol Parameter Standard-mode Fast-mode Unit
Min. Max Min Max

tR Rise time of - 1000 - 300 ns
SDA and SCL
signals

tF Fall time of - 300 - 300 ns
SDA and SCL
signals

fSCL SCL clock - 100 - 400 KHz
frequency

tLOW LOW period 4.7 - 1.3 - us
of the SCL
clock

tHIGH HIGH period 4 - 0.6 - us
of the SCL
clock

tSu;STA Setup time for | 4.7 - 0.6 - us
START

tSu;DAT Setup time for | 250 - 100 - ns
SDA

tSu;STO Setup time for | 4 - 0.6 - us
STOP

tHd;STA Hold time for 4 - 0.6 - us
START

tHd;DAT Hold time for 0 3.45 0 0.9 us
SDA

tBuf Bus free time | 4.7 - 1.3 - us
between stop
and start

Note

® Open drain does not support driver strength adjustment.

5.7.2 EMMC/SD Timing Specification

Timing specification for EMMC and SDIO are shown as below.
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DAT[7-0]
OUTPUT

Figure 5-2 EMMC HS400 Data Output Timing

= ¢ -l
- teerion >
veca
cLock g * I
OuTPUT Tt tekmpw L tekmpw >
i\
tekoen
<5y —— Pty iy — Pty

X VALID VALID
WINDOW WINDOW

NOTE V= 50% of V¢cq, indicates clock reference point for timing measurements.

Table 5-7 HS400 Timing Specification

Symbol Parameter Min Max Unit
tPERIOD Cycle time data 5 - ns
transfer mode
SR Slew rate 1.125 - Vins
tCKDCD Duty cycle distortion | 0 0.3 ns
tCKMPW Minimum pulse width | 2.2 - ns
tISU input set-up time 14 - ns
tiH input hold time 0.8 - ns
tISuUddr input set-up time 0.4 - ns
tiHddr input hold time 0.4 - ns
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Figure 5-3 EMMC HS200 Data Output Timing

- trERIOD >
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CLOCK V \
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Table 5-8 HS200 Timing Specification
Symbol Parameter Min Max Unit
tPERIOD Cycle time data 5 - ns
transfer mode
tISU output set-up time 14 - ns
tiH output hold time 0.8 - ns
Figure 5-4 EMMC HS400 Data Intput Timing
veea
s (. o
g
VSS.. ==
veea . f .Y sy — Py sy -ty
LWL . /\ (]
DAT([7-0] \ VALID VALID
OUTPUT WINDOW WINDOW
V... Vi - L
NEBE: i snminnea=) ! \/

NOTE V= 50% of V¢cq, indicates clock reference point for timing measurements.
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Table 5-9 HS400 Data Input Timing Specification

Symbol Parameter Min Max Unit
tPERIOD Cycle time data 5 - ns
transfer mode
SR Slew rate 1.125 - Vins
tCKDCD Duty cycle distortion | 0 0.2 ns
tCKMPW Minimum pulse width | 2 - ns
tRQ Input skew - 0.4 ns
tRQH input hold skew - 0.4 ns
Figure 5-5 EMMC HS200 Data Input Timing
-t trerIOD >‘
veea .
CLOCK Vv \
OUTPUT I \
VSS. T
N p— ﬂ oS
VQH\,r ...... / Vau.
CMD.DAT[7-0] ! VALID /
INPUT WINDOW
Vo X .. . [\ Vo
T y
/ \
VSS
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Table 5-10 HS200 Timing Specification

Symbol Parameter Min Max Unit

tPH Device output 0 2 ul
momentary phase
from CLK input to
CMD or DAT line
output.

Does notinclude a
longterm
temperature drift.

ATPH Delay variation due -350(AT=-20deg.C) | 1550(AT=90deg.C) ps
to temperature
change after tuning.
Total allowable shift
of output valid
window (TVW) from
last system Tuning
procedure ATPH is
2600ps for AT from
-25°Cto125°C
during operation.

tVW Valid Data Simple 0.575 - ul
window

Figure 5-6 SDIO (SDR104) Clock Signal Timing Diagram

P tork
VDDIO """""" ‘ )
SDCLK OUTPUT L Vin'
Vi 2 ; n V.
Vss >ty -t

Table 5-11 SDIO (SDR104) Clock Timing Specification

Symbol Parameter (SDR104 | Min Max Unit
Mode)
tCLK clock period Data 4.8 - ns
Transfer Mode (PP)
Duty Clock Duty 30 70 %
tCR clock rise time - 0.96 ns
tCF clock fall time - 0.96 ns
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Figure 5-7 SDIO (SDR104) Output Timing Diagram

VDDIO """"""
SDCLK OUTPUT—\—/VCT \
Vgg=----=------
. ts : th
Voo~ — E "
CMD OUTPUT Vin Vin
Not Valid Valid '
DAT[3:0] vV, V. '
OUTPUT Vgg-----m--- 0 T

Table 5-12 SDIO (SDR104) Output Timing Specification

Inputs CMD, DAT (referenced to CLK)

Symbol Parameter Min Max Unit
tIS input set-up time 14 - ns
tIH input hold time 0.8 - ns
Note

SD card interface uses SDIO protocol.

5.7.3 NAND Timing Specification

Nand timing specifications are shown as below.

Figure 5-8 Async Waveform for Command/Address/Data Output Timing

CLE
ALE
CE#
‘ 15 Jltfl-"r IIrtﬁ.L,E- ._lFHJ'rTC
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WE# JF s
s | DH
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Figure 5-9 Async Waveform for Address Output Cycle
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Figure 5-10 Async Waveform for Sequential Data Read Cycle(After Read)-EOD Mode
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Table 5-13 Nand Timing Specifications

Symbol Parameter (- Min Max Unit
Asynchronous) (-
mode 5)
tCLS CLE setup time 10 - ns
tCLH CLE hold time 5 - ns
tALS ALE setup 10 - ns
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Symbol Parameter (- Min Max Unit
Asynchronous) (-
mode 5)
tALH ALE hold 5 - ns
tDS Data setup time 7 - ns
tDH Data hold time 5 - ns
twC WEH# cycle time 20 - ns
twpP WE# pulse width 10 - ns
tWH WE# high lold time 7 - ns
tREA RE# access time - 16 ns
tOH Data output hold 15 - ns
time
tRLOH RE#-low to data hold | 5 - ns
time (EDO)
tRP RE# pulse width 10 - ns
tREH RE# high hold time 7 - ns
tRC RE# cycle time 20 - ns

5.7.4 SPICC Timing Specification

Figure 5-11 SPICC Timing Diagram

csB
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\

T
TIs2 re—>le—r
'

|
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Miso - i\nss in )O( --- )O( LSB in! )O(
. l<— Thol — :
mos| MSB out - - )O( LSB out . )
Tevall E<—>: i<—TvaI2—>; Tiz :<—>:
Table 5-14 SPICC Master Timing Specification
Symbol Description Min. Max. Unit
fCLK Clock Frequency 1 80 MHz
TCH Clock high time 5 ns
TCL Clock low time 5 ns
TLSA CS fall to First Rising | 50 ns
CLK Edge
TSET Data input Setup 4 ns
Time
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Symbol Description Min. Max. Unit
THOL Data input Hold Time | 4 ns
TLH Minimum idling time | 5 ns

between transfers (-
minimum ss high
time)

5.7.5 SPIFC Timing Specification

Figure 5-12 SPIFC Serial Input Timing Diagram

tSHSL
tCHSL [es}HtsLCH ] tCHSH tSHCAH»\L;
SCLK F N/ \_/ A
tDVCH > |« o Lok tCHCL
s TN O ) G ) U= \\ V4441
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Co# - tCH —>| <« tSHQZ
SCLtg'-QV 0_/ tCLéV /_\'J ‘L\:KEE /A
tCLQ < tCLOxX
S0 >( X X _LsB )
sl XL/ LXK

Least significant address bit (LIB) in

Table 5-15 SPIFC Master Timing Specification

Symbol Parameter (Clock Min Max Unit
41.7MHz)

fRSCLK Clock Frequency for 50 Mhz
READ instructions

tCH Clock High Time 8 ns

tCL Clock Low Time 8 ns
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Symbol Parameter (Clock Min Max Unit
41.7MHz)

tCLCH Clock Rise Time (- 0.1 V/ns
peak to peak)

tCHCL Clock Fall Time (- 0.1 Vins
peak to peak)

tSLCH CS# Active Setup 4 - ns
Time (relative to
SCLK)

tCHSH CS# Active Hold 4 - ns
Time (relative to
SCLK)

tDVCH Data In Setup Time 2 - ns

tCHDX Data In Hold Time 3 - ns

tSHQZ Output Disable Time 8 ns
(relative to CS#)

tcLQv Clock Low to Output 6 ns
Valid

tCLQX Output Hold Time 1 ns

5.7.6 Ethernet Timing Specification

MD CLK 14

Figure 5-14 Management Data Timing Diagram
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o X X
) )
] ]
tMDCSU tMDCHD
Table 5-16 Management Data Timing Specification
Symbol Description Min. Typ. Max. Unit Notes
tMDC MDC clock 400 500 ns From MAC
Period
tMDCSU Setup timeto | 10 ns
rising edge of
MDC
tMDCHD Hold time to 10 ns
rising edge of
MDC
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Figure 5-15 RMII Timing Diagram
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Table 5-17 RMII Timing Specification
Symbol Description Min. Typ. Max Unit Notes
tREFCLK RMII clock 20 ns 50MHz from
period PHY
tosu TXD & TX_ 1.8 10 ns To PHY
EN setup time
to rising edge
of RMII clock
tOHD TXD & TX_ 1.4 10 ns To PHY
EN hold time
to rising edge
of RMII clock
tISU RXD & DV 1.0 10 ns From PHY
setup time to
rising edge of
RMII clock
tIHD RXD & DV 1.0 10 ns From PHY
hold time to
rising edge of
RMII clock

RGMII RX_CLK

Figure 5-16 RGMII Receive Timing Diagram
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Table 5-18 RGMII Receive Timing Specification

Symbol Description Min. Typ. Max Unit

Notes

tRX_CLK RGMII RX_ 8
CLK clock

period

ns

125MHz from
PHY

tSETUP RXD[3:0] &
RX_DV setup
time (PHY in-
ternal delay
enabled)

1.2 ns

From PHY

tHOLD RXD[3:0] & 1.2
RX_DV hold
time (PHY in-
ternal delay

enabled)

ns

From PHY

tSKEW RXD[3:0] &
RX_DV skew
between
these 5 sig-
nals (PHY in-
ternal delay

disabled)

0.5 ns

From PHY

When PHY internal delay is enabled, check setup/hold timing:.
When PHY internal delay is disabled, check signal skew.

Figure 5-17 RGMII Transmit Timing Diagram
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Table 5-19 RGMII Transmit Timing Specification
Symbol Description Min. Typ. Max Unit Notes
tTX_CLK RGMII TX_ 8 ns 125MHz to
CLK clock PHY
period
tOSuU TXD & TX_ 1 ns From PHY

EN setup time
to rising edge
of RGMII
clock (no
clock delay
added)
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Symbol Description

Min.

Typ.

Max

Unit

Notes

TXD & TX_
EN setup time
to rising edge
of RGMII
clock (clock
delay added)

-0.9

ns

From PHY

tOHD RXD & DV
hold time to
rising edge of
RGMII clock
(no clock de-
lay added)

0.8

ns

From PHY

RXD & DV
hold time to
rising edge of
RGMII clock
(clock delay
added)

27

ns

From PHY

5.7.7 Audio Timing Specification

There are two modes for the audio 12S/TDM interface: Master mode and Slave mode, as shown

below.

Figure 5-18 12S/TDM Timing Diagram, Master Mode
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Table 5-20 Audio 12S/TDM Timing Specification, Transmitter, Master Mode

Transmitter (master mode)
Symbol Parameter Min Typ Max Unit
T Clock period 10 ns
tHC High level of 0.4 T
SCLK
tLC Low level of 0.4 T
SCLK
tRC Edge time of 0.8 ns
SCLK
tdly Delay from -2 3 5
SCLK to WS
tsuin Setup time of Din | 4 ns
thdin Hold time of Din | 4 ns
Note
Measure Pointrefers to VIH, ViL parameter of Normal GPIO Specifications.
Figure 5-19 2S/TDM Timing Diagram, Slave Mode
T
tRC K— tLC
/ /
SCLK /
(Input) S——— tHC N
- 7
— tdly
Douf 3:0]
(Output)
A - tsu din-)
R
WS/Din[3: 0]
(Input)
7]
Transmitter (slave mode)
Symbol Parameter Min Typ Max unit
T(out) Clock period 40 ns
T(in) Clock period 10 ns
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Transmitter (slave mode)

Symbol Parameter Min Typ Max unit

tHC High level of 0.4 T
SCLK

tLC Low level of 0.4 T
SCLK

tRC Edge time of 0.8 ns
SCLK

tsuin Setup time of 4 ns
WS/Din

thd in Hold time of WS/ | 4 ns
Din

tdly Delay between 2 12 15 ns
SCLK and Dout

Note

Measure Pointrefers to VIH, ViL parameter of Normal GPIO Specifications.
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5.7.8 PDM Timing Specification

PDM_DCLK

PDM_DIN
( SELECT=VDD)

PDM_DIN

Figure 5-20 PDM Timing Diagram
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Table 5-21 PDM Timing Specification

Parameter Symbol Min. Typ. Max. Units.
PDM clock tDCLK 200 ns
period

PDM clock.duty. | tHIGHALOW 48% 52% tDCLK
cycle

PDM Data setup | tSETUP 20 ns
time

PDM Data hold tHOLD 20 ns
time

Sys clock period | tSYSCLK 5 7.5 ns
Note

1. Default PDM_SYS_CLOCK=133MHz.
2. For Sample positionO please refer to PDM register PDM_CHAN_CTRL, PDM_CHAN _

CTRLA1.
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5.7.9 UART Timing Specification

CTS

TXD

Figure 5-21 UART Timing Diagram

Midpoint of STOP bit

e X___ Y
........... H tSRTS
= —»
] []
RTS !
1
Table 5-22 UART Timing Specification
Parameter Symbole Min. Max. Units.
Delay time, CTS tTXSTOP - 0.5 Bit Periods
high before midpoint
of stop bit
Delay time, midpoint | tSRTS - 0.5 Bit Periods
of stop bit to RTS
hgih

5.8 Power On Config

3 Boot pins are used as power onconfig (POC) pins, to set the booting sequence.

POC setting is latched at the rising edge of reset signal.

3 POC pins are all pull high.internal, CPU will try to boot from nand/eMMC first, if fails then try to boot
from SD CARD, still fails then-try to boot from USB (PC).

External 4.7K ohm:pull. down resistors can be used to change the POC setting. The resistors should
be placed on right location, avoid stubs on high speed signals.

The SoC’s Power On Configuration is listed as following:

Table 5-23 Power On Configuration Pin Table

POC Boot Pin Name Pull low Pull high

POC_0 Boot_4 SPI NAND First SPI NAND boot first | Default sequence
POC_1 Boot_5 USB First USB boot first Default sequence
POC 2 Boot_6 SPI NOR First SPINOR first Default sequence
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Table 5-24 Booting Sequence Diagram

No. POC_0 POC_1 POC_2 1st Boot 2nd Boot 3rd Boot 4th Boot
(SPI_ (USB_ (SPI_NOR, | device device device device
NAND) BOOT) eMMC/
NAND )
1 0 0 0 USB (short | SPI_NOR NAND/ SD Card
delay) eMMC
2 0 0 1 USB (short | NAND/ SD Card -
delay) eMMC
3 0 1 0 SPI_NOR NAND/ SD Card USB
eMMC
4 0 1 1 SPI_NAND | NAND/ USB -
eMMC
5 1 0 0 USB (short | SPI_NOR NAND/ SD Card
delay) eMMC
6 1 0 1 USB (short | NAND/ SD Card -
delay) eMMC
7 1 1 0 SPI_NOR NAND/ SD Card USB
eMMC
8 1 1 1 NAND/ SD Card USB -
eMMC
Note

If GPIOC is not work as SDIO port, please do notpull CARD_DET(GPIOC_6) low when system
booting up, to avoid romcode trying to boot from SD CARD.

5.9 Power On Reset

The POR (Power On Reset) monitors VDDIO_AO power voltage and compares it to a threshold

Voltage.

RESET N pin is low (SOC is reset mode) when VDDIO_AO is below threshold,

Force SOC enter reset mode via key to GND serial 100R resitor.

Note

1. Place 1nF capacitors on RESET_N Pin.
2. VDDIO_AO power pin is only support 3.3V, not allow to power off in sleep mode.
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Figure 5-22 POR Wave Diagram

3.3V

- !

Vth

VDDIO_AO
RESET_N %
Table 5-25 POR Specifications
Parameter Symbol Min. Typ. Max. Unit
Reset threshold voltage | Vth 26 27 28 \Y
Reset delay time tDELAY 109 170 218 ms
5.10 Recommended Power on Sequence
Example power on sequence:
VDDAO 3.3V (WCC 3.3V can be later) RESET
3V T ‘ 80%
2N 4 VDDIO AOT (1.other 1.8V can be later)
/ : DDR_VDDQ
1V —— [/ VDD EE :
"" 380% 1 .
Ll : i | t
3 : :/ =40ms :
{ =0.5ms ; | ‘
i =20ms \‘
i i
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Note

1. All test values refer to 80% of typical power voltage.
2. VDDAO_3.3V & VCC3.3V should ramp up > 0.5ms later than VDD_EE.

o

All power sources should get stable within 20ms (except for DDR_VDDQ).
No sequence requirement between VDDCPU & DDR_VDDQ and other power source.
VDDIO_AO18 should ramps up earlier than or at the same time with VDDAO_ 3.3V &

VCC3.3V, VDDAO_3.3V & VCC3.3V should never be 2.5V higher than VDDIO_AO18.
6. In some designs, VDDCPU & VDD_EE are merged to VCC_CORE, the power on sequence
should be same as VDD_EE.
7. RESET_n should keep low for at least 40ms after power up (except DDR_VDDQ).

Please refer to reference schematics.

5.11 Power Consumption

Note
Value listed here is estimated typical max value tested. Enough margin in circuit needs to be
reserved.
Symbol Maximum Note
Current
VDDCPU 3A -
VDD_EE 19A -
vVDDQ 900 mA VDDQ Maximum current does not include DRAM current. Peak SOC + DRAM
VDDQ currentis up to1.5A with 2 ranks DDR3
Symbol Typical Current Maximum Note
Current
AVDDOVS_ 19.2mA 58mA
USB_PCIE
AVDDOVS8_ 17.2mA 23mA At 6 Gbps mode
HDMI
AVDD_ 41mA 6mA
DDRPLL
AVDD18_ENET | 35.5mA 40mA -
AVDD18_AO 25.9 128.5 Max 130 mA when programming EFUSE
AVDD18_ 4mA 6.6mA -
AUDIO
AVDD18_PCIE | 31.6mA 40mA At 5 Gbps mode
AVDD18_HDMI | 9.3mA 15.3mA -
AVDD18_CVBS | 39.8mA 48mA -
AVDD18_USB | 18.2mA 25mA -
AVDD33_USB | 0.3mA 2mA -
VDDIO - - Note
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Note
VDDIO=1.8V, DS=3, output 200MHz clock:

1.
2.

s

5.

10 pad itself consumes about 1.4mA.

Driving a 550hm trace with length of 50mm and width of 0.1mm will consumes about 2.8mA
additional current (low impedance trace consumes more power)

Base on #2, add 5pF cap will consumes about 1.8mA additional current, total about 6mA
When VDDIO=3.3V, GPIO consumes about 70% higher current,about 13mA.

Internal & external pull down resistor consumes more current.

12 Storage and Baking Conditions

The processor is moisture-sensitive device of MSL level 3, defined by IPC/JEDEC J-STD-020. Please
follow the storage and backing guidelines.

1.
2.

Calculated shelf life in sealed bag: 12 months at <40°C and <90% relative humidity (RH).
After bag is opened, devices that will be subjected to reflow solder or other high temperature proc-
ess must be

a. Mounted with 168 hours of factory conditions <30°C/60% RH;.or

b. Stored per J-STD-033

Devices require bake, before mounting, if Humidity Indicator Card reads >10%.
If baking is required, refer IPC/JEDEC J-STB-033 for baking process.
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6 Mechanical Dimensions

6 Mechanical Dimensions

The SoC comes in a 45*45 ball matrix FCBGA RoHS package. The mechanical dimensions are given

in millimeters as the following figures.

Figure 6-1 Dimensions
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Figure 6-2 Dimension Specification

DIMENSION | MINIMUM [ NOMINAL {MAXIMUM

A 0.952 | 1.032 | 1.112

A1 0.230 | 0.270 | 0.310

A2 0.702 | 0.762 | 0.822

b 0.300 | 0.350 | 0.400
NUMBER OF BALL 393
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7 System

This chapter describes the S905X3 system architecture.

7.1 Memory Map

Memory map of S905X3 is listed in the following table.
Table 7-1 Memory Map

START END REGION (NORMAL)
FFFFO0000 FFFFFFFF ab5_rom
FFFE8000 FFFEFFFF reserved
FFFA0000 FFFE7FFF ahb sram
FFE80000 FFFOFFFF reserved
FFE40000 FFE7FFFF mali
FFEODOOO FFE3FFFF reserved
FFEOBO00O FFEOCFFF reserved
FFE09000 FFEOAFFF usbctrl
FFEO7000 FFEO8FFF emmcC
FFE05000 FFEOGFFF emmcB
FFE03000 FFEO4FFF emmcA
FFE02000 FFEO2FFF bt656
FFE01000 FFEO1FFF htx_hdcp22
FFEO00000 FFEOOFFF reserved
FFD27000 FFDFEFFE reserved
FFD26000 FFD26FFF async_fifo3
FFD25000 FFD25FFF sC
FFD24000 FFD24FFF uart0
FFD23000 FFD23FFF uart1
FFD22000 FFD22FFF uart2
FFD21000 FFD21FFF reserved
FFD20000 FFD20FFF reserved
FFD1F000 FFD1FFFF i2c_m0
FFD1E000 FFD1EFFF i2c_m1
FFD1D000 FFD1DFFF i2c_m2
FFD1C000 FFD1CFFF i2c_m3
FFD1B000 FFD1BFFF pwm_ab
FFD1A000 FFD1AFFF pwm_cd
FFD19000 FFD19FFF pwm_ef
FFD18000 FFD18FFF msr_clk
FFD17000 FFD17FFF reserved
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START END REGION (NORMAL)
FFD16000 FFD16FFF reserved
FFD15000 FFD15FFF spicc_1
FFD14000 FFD14FFF spifc
FFD13000 FFD13FFF spicc_0
FFD12000 FFD12FFF reserved
FFD11000 FFD11FFF reserved
FFD10000 FFD10FFF reserved
FFDOF000 FFDOFFFF isa
FFDOEOOO FFDOEFFF parser
FFDODO000 FFDODFFF parser1
FFDOCO000 FFDOCFFF sana
FFDOB000 FFDOBFFF stream
FFDOA0OO FFDOAFFF async_fifo
FFD09000 FFDO9FFF async_fifo2
FFDO08000 FFDOSFFF assist
FFD07000 FFDO7FFF

FFD06000 FFDOG6FFF stb
FFDO05000 FFDO5FFF aififo
FFDO04000 FFDO4FFF reserved
FFDO3000 FFDO3FFF reserved
FFD02000 FFDO2FFF reserved
FFDO01000 FFDO1FFF reset
FFDO0000 FFDOOFFF reserved
FFC08000 FFCFFFFF reserved
FFC00000 FFCO7FFF gic
FFB00000 FFBFFFFF gpv
FF950000 FFAFFFFF reserved
FF940000 FF94FFFF ge2d
FF900000 FF93FFFF vpu
FF80B000 FF8FFFFF reserved
FF80A000 FF80AFFF ao_mailbox
FF809000 FF809FFF sar_adc
FF808000 FF808FFF ir_dec
FF807000 FF807FFF pwm_ab
FF806000 FF806FFF i2c_s
FF805000 FF805FFF i2c_m
FF804000 FF804FFF uart2
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START END REGION (NORMAL)
FF803000 FF803FFF uart
FF802000 FF802FFF pwm_cd
FF801000 FF801FFF reserved
FF800000 FF800FFF rti
FF664000 FF7FFFFF reserved
FF663800 FF663FFF
FF663000 FF6637FF
FF662000 FF662FFF eqdrc
FF661C00 FF661FFF resampleA
FF661800 FF661BFF vad
FF661400 FF6617FF locker
FF661000 FF6613FF pdm
FF660000 FF660FFF audiotop
FF652000 FF65FFFF reserved
FF650000 FF651FFF
FF64E000 FF64FFFF reset_sec
FF64C000 FF64DFFF eth_phy
FF64A000 FF64BFFF
FF648000 FF649FFF pcie_A
FF646000 FF647FFF pcie_phy
FF644000 FF645FFF
FF642000 FF643FFF
FF640000 FF641FFF pdm
FF63E000 FF63FFFF dma
FF63C000 FF63DFFF hiu
FF63A000 FF63BFFF usbphy21
FF638000 FF639FFF dmc
FF636000 FF637FFF usbphy20
FF635000 FF635FFF reserved
FF634C00 FF634FFF ts_ddr
FF634800 FF634BFF ts_pll
FF634400 FF6347FF periphs_reg
FF634000 FF6343FF reserved
FF632000 FF633FFF acodec
FF630000 FF631FFF efuse
FF620000 FF62FFFF dos
FF610000 FF61FFFF wavel
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START END REGION (NORMAL)
FF600000 FF60FFFF hdmitx
FF500000 FF5FFFFF usb0
FF400000 FFAFFFFF usb1
FF3F0000 FF3FFFFF eth
FF140000 FF3EFFFF reserved
FF100000 FF13FFFF NN
FF000000 FFOFFFFF reserved
FEO000000 FEFFFFFF ddr_ctrl
FC000000 FDFFFFFF pcie_axi
FA000000 FBFFFFFF reserved
F6000000 FOFFFFFF flash
F5800000 F5FFFFFF ab5_dbg
0 F57FFFFF ddr

7.2 Power Domain

The following figure shows the power domain of S905X3.
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Figure 7-1 Power Domain
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Note

e VDD_AO and VDD_EE are merged to reduce SOC area and power consumption, the isolation
design of AO and EE power domain is kept for compatibility.

7.2.1 Top Level Power Domains

The power supplies for the different domains must follow a specific power supply order:
® The A55 can'’t be powered without the EE domain.
® The EE domain can’t be powered on without the AO domain.

Please read the following table from left to right and then right to left, that's the essential power up/
down sequence for the entire chip.
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Always On | EE Domain A55 domain
Logic EE Logic domains L3 Cache CPUO CPU1 CPU2/3
STATE O Off The EE domain must be The A55 domain must be off if the EE domain is OFF
All off OFF if the AO domain is off
STATE 1 ON Off The Mali The A55 domain must be off if the EE domain is OFF
Hibernate: must be
Only the Al- OFF isif the
ways on EE domain
Domain is is off
powered
STATE 2 On On Onoroffas | Off Off Off Off
Always On/ needed
EE only (for
example
audio appli-
cations or
simple vid-
eo applica-
tions that
don’t need
the A5)
STATE 3 On On Onor offas | All three must be enabled Off Off
Single PU needed
STATE 4 On On On or offas | All three must be enabled On Off
2 CPU’s needed
STATE 5 On On On or offas | All three must be enabled On On
4 CPUs needed

7.2.2 A55 Power Modes

The A55 domain is the last to power up and the first to power down. The A55 domain itself consists of
a quad (4) CPUs (L1 inside), an L3 cache controller and an SCU. The A55 CPU boots with the SCU/
L3 powered and CPUO powered. After CPUO boots, subsequent CPU’s can be enabled and disabled
independently of one another using the control bits described below. The most likely scenario would
be for the CPUO to be used for low load conditions, CPUO and CPU1 to be used for medium load con-
ditions and CPUQ, 1, 2 and CPUS to all be used for heavy load conditions. The flow-diagram below il-
lustrates the transition to each’legal state.

A55 CPUO CPU1 CPU2 CPU3 A55_pwr
Domain Power Sleep bit Bit[2] Bit[4] Bit[6] Bit[8]
AO_RTI_PWR_SYS_CPU_CNTL1
(1 = power off)
Domain Power Acknowledge bit Bit[16] Bit[17] Bit[18] Bit[19]
AO_RTI_PWR_SYS_CPU_CNTL1
AO_RTI_PWR_
Output signal isolation bit Bit[0] Bit[1] Bit[2] Bit[3] Bit[12]
AO_RTI_PWR_SYS_CPU_CNTLO
(1 = isolated)
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Figure 7-2 Power Seuquence of A55
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7.2.3 EE Top Level Power Modes

The EE domain consists of several sub-domains: DOS, VPU, Mali and GE2D, USBCTRL, PCIECTRL

and NNA.

7.2.3.1 DOS

cpuQ_sleep = 1;
cpul_sleep = 1;
cpu2_sleep = 1;
cpu3_sleep = 1;

cpu0_sleep = 0;
cpul_sleep’=1;
cpu2_sleep = 1;
cpu3_sleep = 1;

cpu0_sleep = 0;
cpul_sleep = 0;
cpu2_sleep = 1;
cpu3_sleep = 1;

cpuQ_sleep = 0;
cpul_sleep = 0;
cpu2_sleep = 0;
cpu3_sleep = 1;

TO2FC33

The DOS module sits in the EE domain and has 4 distinct power domains, as following:

e VDEC1

e HEVC

e HCODEC

e HEVC Encoder

These should be powered up in sequence so as to reduce the surge currents. The module consists of
both logic and memories. The logic and memories should be powered up/down with the clocks dis-
abled. Each power domain in the DOS module is controlled by a single control bit. There is also an “ac-
knowledge” bit that can be used to check if the power up/down condition is complete. The typical
shutdown/power up time is typically less than 200nS.
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Table 7-2 DOS Power Control Summary

Register | VDEC HEVC HCODEC HEVC Encoder

Domain Power AO_RTI_GEN_ | Bit[1] Bit[2] Bit[0] Bit[3]

Sleep PWR_SLEEPO

(1 = power off)

Domain Power AO_RTI_GEN_ | Bit[1] Bit[2] Bit[0] Bit[3]

Acknowledge PWR_ACKO

Output signal AO_RTI_GEN_ | Bit[1] Bit[2] Bit[0] Bit[3]

isolation PWR_ISO0

(1 = isolated)

Memory Power DOS_MEM_PD_ | DOS_MEM_PD_ | DOS_MEM_PD_ | DOS_MEM_PD_

Down/Up VDEC HEVC HCODEC HEVC Encoder

0 = powered on

1 = powered off

Reset_n DOS_SW_ DOS_SW_ DOS_SW_ DOS_SW_

RESETO RESET3 RESET1 RESET4

7.2.3.2VPU

The VPU is one large power domain even though it contains multiple video paths and the HDMI-TX

module.

Table 7-3 Power & Global Clock Control Summary

Register/Bit

1 = power off

Domain Power Sleep bit

Bit[8] of AO_RTI_GEN_PWR_SLEEPO

Domain Power Acknowledge status
1 = module powered off

Bit[8] of AO_RTI_GEN_PWR_ACKO

1 = Set isolation

Output Signal isolation bit

Bit[8] of AO_RTI_GEN_PWR_SLEEPO

Memory Power Down/Up
0x00000000 = powered on
OxFFFFFFFF = powered off

HHI_VPU_MEM_PD_REGO (bit[31:0])
HHI_VPU_MEM_PD_REG1 (bit[31:0])
HHI_VPU_MEM_PD_REG2 (bit[31:0])
HHI_VPU_MEM_PD_REG3 (bit[31:0])
HHI_VPU_MEM_PD_REGH4 (bit[31:0])
HHI_MEM_PD_REGO (bit[15:8])

7.2.3.3 Mali Power Modes

The Mali block sits within the EE domain and the Mali module itself has 3distinct power domains:
e SCO (vDD_SCO0)
e CG (VDD_CQG)

e GL (VDD)

The power on/down sequence is as follows:

® Power on sequence: CG -> SCO
® Power down sequence: SC0 -> CG
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7.2.3.4 GE2D

The GE2D is one power domain including ge2d module.

Table 7-4 Power & Global Clock Control Summary

Register/Bit

Domain Power Sleep bit
1 = power off

Bit[19] of AO_RTI_GEN_PWR_SLEEPO

Domain Power Acknowledge status
1 = module powered off

Bit[19] of AO_RTI_GEN_PWR_ACKO

Output Signal isolation bit
1 = Set isolation

Bit[19] of AO_RTI_GEN_PWR_SLEEPO

Memory Power Down/Up
0x00 = powered on
OxFF = powered off

HHI_MEM_PD_REGO (bit[25:18])

7.2.3.5 USB CTRL

The USB_COMB is one power domain including usb2 and usb3 controllers. USB phy is not included.

Table 7-5 Power & Global Clock Control Summary

Register/Bit

Domain Power Sleep bit
1 = power off

Bit[17] of AO_RTI_GEN_PWR_SLEEPO

Domain Power Acknowledge status
1 = module powered off

Bit[17] of AO_RTI_GEN_PWR_ACKO

Output Signal isolation bit
1 = Set isolation

Bit[17] of AO_RTI_GEN_PWR_SLEEPO

Memory Power Down/Up
0x0 = powered on
0x3 = powered off

HHI_MEM_PD_REGO (bit[31:30])

7.2.3.6 PCIE CTRL

The PCIE_COMB is one power domain including pcie controllers. PCIE phy is not included.

Table 7-6 Power & Global Clock Control Summary

Register/Bit

Domain Power Sleep bit
1 = power off

Bit[18] of AO_RTI_GEN_PWR_SLEEPO

Domain Power Acknowledge status
1 = module powered off

Bit[18] of AO_RTI_GEN_PWR_ACKO
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Register/Bit

Output Signal isolation bit Bit[18] of AO_RTI_GEN_PWR_SLEEPO
1 = Set isolation
Memory Power Down/Up HHI_MEM_PD_REGO (bit[29:26])

0x0 = powered on
O0xF = powered off

7.2.3.7 NNA

The NNA is one power domain including nna module.

Table 7-7 Power & Global Clock Control Summary

Register/Bit

Domain Power Sleep bit Bit[16] of AO_RTI_GEN_PWR_SLEEPO
1 = power off

Domain Power Acknowledge status | Bit[16] of AO_RTI_GEN_PWR_ACKO
1 = module powered off

Output Signal isolation bit Bit[16] of AO_RTI_GEN_PWR_SLEEPO
1 = Set isolation

Memory Power Down/Up HHI_NANOQ_MEM_PD_REGO0

0x00 = powered on HHI_NANOQ_MEM_PD_REG1

OxFF = powered off

7.2.4 Register Description

This section describes power/isolation/memory power down register summary.

For below registers the base address is OXFF63C000.
Each register final address = BASE + address * 4.

Table 7-8 HHI_MEM_PD_REGO0 0x40

Bit(s) R/W Default Description

31~18 R/W Ox3FFF Reserved

17~16 R/W 0x3 DDR memory PD
15~8 R/W OxFF HDMI memory PD
7~6 R/W 0x3 Reserved

5~4 R/W 0x3 Audio mem PD

3~2 R/W 0x3 Ethernet memory PD
1~0 R/W 0x3 resv
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Table 7-9 HHI_VPU_MEM_PD_REGO0 0x41

Bit(s) R/W Default Description

31~30 R/W 0x3 sharpness

29~28 R/W 0x3 Deinterlacer — di_post

27~26 R/W 0x3 Deinterlacer — di_pre[1:0] — di_pre[3:2] in reg2

25~24 R/W 0x3 Disc memory

23~22 R/W 0x3 Afbc_dec1

21~20 R/W 0x3 Srsc

19~18 R/W 0x3 Vdin1

17~16 R/W 0x3 Vdin0

15~14 R/W 0x3 Osd

13~12 R/W 0x3 Scaler

11~10 R/W 0x3 Ofifo

9~8 R/W 0x3 Chroma

7~6 R/W 0x3 Vd2

5~4 R/W 0x3 Vd1

3~2 R/W 0x3 Osd2

1~0 R/W 0x3 Osd1
Table 7-10 HHI_VPU_MEM_PD_REG1 0x42

Bit(s) R/W Default Description

31~30 R/W 0x3 Vd2_osd_sc

29~28 R/W 0x3 Ldim_stts

27~26 R/W 0x3 Lc_stts

25~24 R/W 0x3 Venci_int

23~22 R/W 0x3 Venc_|_top

21~20 R/W. 0x3 Vencp_int

19~18 R/W 0x3 Vd2_scale

17~16 RIW 0x3 Afbc_decO

15~14 R/W 0x3 Vpu_arb

13~12 R/IW 0x3 Dolby1b

11~10 R/W 0x3 Dolby1a

9~8 R/W 0x3 Dolby0

7~6 R/W 0x3 Dolby_core3

5~4 R/W 0x3 vks

3~0 R/W 0x3 Viu2[3:0] — viu2[5:4] in reg2
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Table 7-11 HHI_VPU_MEM_PD_REG3 0x43

Bit(s) R/W Default Description
31~0 R/W Oxffffffff Reserved
Table 7-12 HHI_VPU_MEM_PD_REG4 0x44
Bit(s) R/W Default Description
31~6 R/W - Resv
5~4 R/W 0x3 Mali_afbce
3~0 R/W Oxf Axi_arbiter
Table 7-13 HHI_VPU_MEM_PD_REG2 0x4d
Bit(s) R/W Default Description
31~26 R/W 0x3 Resv
25~24 R/W 0x3 Deinterlacer — di_pre[3:2]
23~22 R/W 0x3 Viu2[5:4]
21~20 R/W 0x3 Lut3d
19~18 R/W 0x3 ds
17~16 R/W 0x3 Vd2_ofifo
15~14 R/W 0x3 Prime_dolby_ram
13~12 R/W 0x3 Osd_bld34
11~10 R/W 0x3 Vd1sc
9~8 R/W 0x3 Mali_afbcd
7~6 R/W 0x3 Osd4
5~4 R/W 0x3 Osd3
3~2 R/W 0x3 Reserved
1~0 R/W 0x3 waterMark
Table 7-14 HHI_AUDIO_MEM_PD_REGO0 0x45
Bit(s) R/W Default Description
31~4 R/W 0x3 no use
27-26 toddr_E memory pd
25-24 frddr_E memory pd
23-22 toddr_C memory pd
21-20 frddr_D memory pd
19-18 toddr_D memory pd
17-16 R/W 0x3 toddr_A memory pd
15-14 VAD memory pd
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Bit(s) R/W Default Description
13-12 EQDRC memory pd
9-8
7-6 frddr_C memory pd
5-4 frddr_B memory pd
3-2 R/W 0x3 frddr_A memory pd
1-0 R/W 0x3 toddr_B memory pd
For below registers:
Base address: 0xFF800000
Register address: OxFF800000 + offset * 4
Table 7-15 AO_RTI_PWR_SYS_CPU_CNTLO 0x38
Bit(s) R/W Default Description
31~5 R/W 0 resv
4 R/W A55_pwr isolation
3~0 R/W OxE CPU cores 0~3 isolation
Table 7-16 AO_RTI_PWR_SYS_CPU_CNTL1 0x39
Bit(s) R/W Default Description
31~20 R - resv
19 R - CPUS3 Sleep status: 1 = powered down
18 R - CPU2 Sleep status: 1 = powered down
17 R - CPU1 Sleep status: 1 = powered down
16 R - CPUO Sleep status: 1 = powered down
15~10 R/W 00 resv
9~8 R/W 11 CPU3 sleep: 11 = powered down
7~6 R/W 11 CPU2 sleep: 11 = powered down
5~4 R/W 11 CPU1 sleep: 11 = powered down
3~2 R/W 00 CPUO sleep: 11 = powered down
1 R/W 1 Nic400 pwr up req
0 R/W 0 resv
Table 7-17 AO_RTI_GEN_PWR_SLEEPO 0x3a
Bit(s) R/W Default Description
31~20 R/W 0 Resv
19 R/W 1 GE2D power off: 1 = powered off, 0 = powered on
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Bit(s) R/W Default Description

18 R/W 1 PCIE_COMB power off: 1 = powered off, 0 = powered on

17 R/W 1 USB_COMB power off: 1 = powered off, 0 = powered on

16 R/W 1 NNA power off: 1 = powered off, 0 = powered on

15~9 R/W 1 Resv

8 R/W 1 VPU/HDMI power off: 1 = powered off, 0 = powered on

7~4 R/W 0 Resv

3 R/W 3 Dos HEVC encoder power off: 1 = powered off, 0 = powered on

2 R/W 0 Dos hevc power off: 1 = powered off, 0 = powered on

1 R/W 3 Dos vdec power off: 1 = powered off, 0 = powered on

0 R/W 3 Dos hcodec power off: 1 = powered off, 0 = powered.on
Table 7-18 AO_RTI_GEN_PWR_ISO0 0x3b

Bit(s) R/W Default Description

31~20 R/W 0 Resv

19 R/W 1 GE2D isolation enable: 1 = enabled, 0 = disabled

18 R/W 1 PCIE_COMB isolation enable: 1 = enabled, 0 = disabled

17 R/W 1 USB_COMB isolation enable: 1 = enabled, 0 = disabled

16 R/W 1 NNA isolation enable: 1 = enabled, 0 = disabled

15~9 R/W 1 Resv

8 R/W 1 VPU/HDMI isolation enable: 1 = enabled, 0 = disabled

7~4 R/W 0 Resv

3 R/W 3 Dos HEVC encoder isolation enable: 1 = enabled, 0 = disabled

2 R/W 0 Dos hevc isolation enable: 1 = enabled, 0 = disabled

1 R/W 3 Dos vdec isolation enable: 1 = enabled, 0 = disabled

0 R/W 3 Dos hcodec isolation enable: 1 = enabled, 0 = disabled
Table 7-19 AO_RTI_GEN_PWR_ACKO0 0x3c

Bit(s) R/W Default Description

31~20 RO 0 Resv

19 RO 1 GE2D power ack: 1 = power switch done, 0 = not done

18 RO 1 PCIE_COMB power ack: 1 = power switch done, 0 = not done

17 RO 1 USB_COMB power ack: 1 = power switch done, 0 = not done

16 RO 1 NNA power ack: 1 = power switch done, 0 = not done

15~9 RO 1 Resv

8 RO 1 VPU/HDMI power ack: 1 = power switch done, 0 = not done

3 RO 3 Dos HEVC encoder power ack: 1 = enabled, 0 = disabled
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Bit(s) R/W Default Description

2 RO 0 Dos hevc power ack: 1 = enabled, 0 = disabled

1 RO 3 Dos vdec power ack: 1 = enabled, 0 = disabled

0 RO 3 Dos hcodec power ack: 1 = enabled, 0 = disabled

Table 7-20 AO_RTI_GEN_PWR_SYS_CPU_MEM_PDO0 0x3d

Bit(s) R/W Default Description

31-28 R/W OxF CPU2 RAM power down[3:0] (Each Bit controls different RAMs): 1 = powered
down

27:14 R/W 0x3FFF CPU1 RAM power down[13:0] (Each Bit controls different RAMs): 1 = powered
down

13~0 R/W 0x0 CPUO RAM power down[13:0] (Each Bit controls different RAMs): 1 = powered
down

Table 7-21 AO_RTI_GEN_PWR_SYS_CPU_MEM PD1 0x3e

Bit(s) R/W Default Description

31~24 R/W 0 DSU RAM power down[7:0] (Each Bit controls different RAMs): 1 = powered
down

23:10 R/W Ox3FFF CPU3 RAM power down[13:0] (Each Bit controls different RAMs): 1 = powered
down

9.0 R/W Ox3FF CPU2 RAM power down[13:4] (Each Bit controls different RAMs): 1 = powered
down

7.3 System Booting

7.3.1 Overview

This part describes the power—on mode configuration of the SoC, which include two portions: Cortex-
M3 for security control and A55 for others.

7.3.2 Power-on Flow Chart

The following figure illustrates the SoC’s power on sequence.
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Figure 7-3 Power-on Flow Chart
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7.4 CPU

The Cortex ™-A55 MP subsystem of the chip is a high-performance, low-power, ARM macrocell with
an L1 and L3 cache subsystem that provide full virtual memory capabilities. The Cortex-A55 processor
implements the ARMv8.2 architecture and runs 32-bit ARM instructions and 64 bit ARMv8 instructions.
The developers can follow the ARM official reference documents for programming details.

The Cortex-A55 processor features are:
® In-order pipeline with-dynamic branch prediction
ARM, Thumb, and ThumbEE instruction set support
TrustZone security extensions
Harvard level 1 memory system with a Memory Management Unit (MMU)
128-bit AXI master interface
ARM CoreSight debug architecture
Trace support through an Embedded Trace Macrocell (ETMv4) interface
Intelligent Energy Manager (IEM) support with

- Asynchronous AXI wrappers

- Two voltage domains
® Media Processing Engine (MPE) with NEON technology
® Supports FPU
® Supports Hardware Virtualization

Amlogic Proprietary and Confidential
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7.5 GPU

The Mali-G31 MP2 GPU is a hardware accelerator for 2D and 3D graphics system which compatible
with the following graphics standards: OpenGL ES 3.2 Vulkan 1.0 and OpenCL 2.0. The developers
can follow the ARM and Khronos official reference documents for programming details.

7.6 NPU

7.6.1 Overview

NPU is the process unit which is dedicated to neural network. It is designed to accelerate the neural
network arithmetic in field of Al(artificial intelligence) such as machine vision and natural language

processing.

The following figure shows the hardware structure of NPU.

Figure 7-4 NPU Structure
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NPU supports the following features.
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® Host interface

32 bit AHB interface used for configuration and only support single mode access
128 bit AXl interface used to fetch data memory

® Neural Network

Support integer 8, integer 16 convolution operation
768MAC (multiply-add units) per cycle (int 8)

192MAC per cycle (int 16)

Support Liner, MIMO, Fully Connected, Fully Convolution
Unlimited network size (bound by system resource)

Inference Engine: Tensorflow, Tensorflow lite, Darknet, Onnxc Caffe, Caffe2, Pytorch,
Keras backend, OpenCL, OpenVX

Support network sparse coefficient decompression

Support max, average pooling

Max pooling support 2x2, 3x3, stride < min (input width, input height)

Local average pooling size < 11x11

Support unpooling

Support batch normalize, 12 normalize, local response normalize, Instance normalize
Support region proposal

Support permute, reshape, concat, depth to space, space to depth, flatten, reorg, squeeze
and split

Support prior_box layer

Support non-max Suppression

Support ROI pooling

Convolution size NXN, N < 11*stride, stride < min(input width, input height)

Support dilate convolution, N < 11*stride, stride < min(input width, input height), dilation <
1024

Support de-convolution, N < 11*stride, stride < min(input width, input height)
Support Element_wise add, div, floor, max, mul, scale, sub
Support ReLU, Leaky RelLU, Softmax, PreLU, Sigmod, Tanh
Support LSTM, RNN

Support channel shuffle

Support dequantize, dropout

Include embedded lookup table

Support hashtable lookup

Support Ish projection

Support svdf

Support reserve
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7.6.2 Register Description

Table 7-22 AQHiClockControl 0x0000

Bit(s) R/W Name Description
0 R/W CLK3D_ | Disable 3D clock. Software core clock disable signal for 3D modules(clk_3d)
DIS clock. When set to 1, this clock is frozen.
1 R/W CLK2D_ | Disable 2D clock. Software clock disable signal. For this core both bits CLK3D _
DIS DIS and CLK2D__ DIS should be controlled by software. The AXI interface clock
is the only block not stalled at that point.
8:2 R/W FSCAL- | Core clock frequency scale value.
E_VAL
9 R/W FSCAL- | Core clock frequency scale value enable. When writing a 1 to this bit, it updates
E_CMD_ | the frequency scale factor with the value FSCALE_VAL[6:0]. The bit must be set
LOAD back to 0 after that. If this bit is set and FSCALE_VAL=0 (an invalid combination),
the HREADYOUT output signal will get stuck to 0.
10 R/W DISA- Disables clock gating for rams.
BLE_
RAM_
CLOCK_
GATING
13 R/W DISA- Disables ram power optimization.
BLE_
RAM_
POW-
ER_OP-
TIMIZA-
TION
16 R IDLE3_D | 3D pipe is idle.
19 R/W ISO- Isolate GPU bit. Used for power on/off, isolation only for multi-core GPUs.
LATE_
GPU
23:20 R/W MULTI_ | Determines which HI/MC to use while reading registers.
PIPE_
REG_
SELECT
Table 7-23 AQHildle 0x0001
Bit(s) R/W Name Description
0 R IDLE_FE | FE is idle.
1 R IDLE_ SHis idle.
SH
31 R AXI_LP AXlis in low power mode.
Table 7-24 AQAXxiStatus 0x0003
Bit(s) R/W Name Description
9 R DET_ Detect read error
RD_ERR
8 R DET _ Detect write error
WR_
ERR
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Bit(s) R/W Name Description
7:4 R RD_ Read Error ID
ERR_ID
3:0 R WR_ Write Error ID
ERR_ID
Table 7-25 AQIntrAcknowledge 0x0004
Bit(s) R/W Name Description
31:0 R INTR_ For each interrupt event, 0=Clear, 1=InterruptActive Bit 31 is AX|_BUS_ERROR,
VEC 0 = No Error.
Table 7-26 AQIntrEnbl 0x0005
Bit(s) R/W Name Description
31:0 R/W INTR_ 0: Disable interrupt; 1: Enable interrupt
ENBL_
VEC
Table 7-27 GCChipRev 0x0009
Bit(s) R/W Name Description
31:0 R REV Revision
Table 7-28 GCChipDate 0x000A
Bit(s) R/W Name Description
31:0 R DATE Date.
Table 7-29 gcTotalCycles 0x001E
Bit(s) R/W Name Description
31:0 R/W CYCLES
Table 7-30 gcregHIChipPatchRev 0x0026
Bit(s) R/IW Name Description
7:0 R PATCH_
REV
Table 7-31 gcProductid 0x002A
Bit(s) R/W Name Description
3:0 R GRADE_ | 0: None-no extra letter on the product name 1:N-Nano 2:L-Lite 3:UL-UltraLite
LEVEL
23:4 R NUM Product Number
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Bit(s) R/W Name Description
27:24 TYPE VIP (OpenVX/VIP only core)
31:28 this value is 0 and Convolution core count is provided in gcEcold bits 31:24.
Table 7-32 gcEcold 0x003A
Bit(s) R/W Name Description
7:0 R ID ECO Id.
31:24 R CONV_ | For example: 0x00: No convolution cores. 0x01: 1 CC, (= .5 NN). 0x02: 2 CC, S
COUNT | variant (Single = 1NN). 0x03: 3 CC, S+ variant (= 1.5 NN). 0x04: 4 CC, D variant
(Dual = 2NN). 0x06: 6 CC, D+ variant (= 3 NN). 0x08: 8 CC, Q variant (Quad = 4
NN). 0x10: 16 CC, O variant (Octo = 8 NN). 0x20: 32 CC, H variant (Hex = 16
NN).
Table 7-33 gcModulePowerControls 0x0040
Bit(s) R/W Name Description
0 R/W ENA- Enables module level clock gating.
BLE_
MOD-
ULE_
CLOCK_
GATING
1 R/W DISA- Disables module level clock gating for stall condition.
BLE_
STALL_
MOD-
ULE_
CLOCK_
GATING
2 R/W DISA- Disables module level clock gating for starve/idle condition.
BLE_
STARV-
E_MOD-
ULE_
CLOCK_
GATING
74 R/W TURN_ Number of clock cycles to wait after turning on the clock.
ON_
COUN-
TER
31:16 R/W TURN_ Counter value for clock gating the module if the module is idle for this amount of
OFF_ clock cycles.
COUN-
TER
Table 7-34 gcregMMUAHBControl 0x00E2
Bit(s) R/W Name Description
0 W MMU Enable the MMU. For security reasons, once the MMU is enabled it cannot be

disabled anymore. writeOnce
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Table 7-35 gcregMMUAHBTableArrayBaseAddressLow 0x00E3

Bit(s) R/W Name Description
31:0 R/W AD- 32 bit Address for MMUTableArrayBaseLow 32bit.
DRESS
Table 7-36 gcregMMUAHBTableArrayBaseAddressHigh 0x00E4
Bit(s) R/W Name Description
7:0 R/W MAS- Upper 8-bits of the master TLB address to form a true 40-bit address.
TER_
TLB
8 R/W MAS- Bit that defines whether the master TLB address is secure or not
TER_
TLB_SE-
CURE
9 R/W MAS- Bit that defines whether the master TLB address is shareable or not.
TER_
TLB_
SHARE-
ABLE
Table 7-37 gcregMMUAHBTableArraySize 0x00E5
Bit(s) R/W Name Description
15:0 R/W SIZE 16 bit MMUTableArraySize.
Table 7-38 gcregMMUAHBSafeNonSecureAddress 0x00E6
Bit(s) R/W Name Description
31:0 R/W AD- A 64-byte address that will acts as a 'safe' zone. Any address that would cause
DRESS | anexception is routed to this safe zone. Reads will happen and writes will go to
this address, but with a write-enable of 0. This register can only be programmed
once after a reset - any attempt to write to this register after the initial write-after-
reset will be ignored. This is in NonSecure memory.
Table 7-39 gcregMMUAHBSafeSecureAddress 0x00E7
Bit(s) R/W Name Description
31:0 R/W AD- Description: A 64-byte address that will act as a 'safe' zone. Any address that
DRESS would cause an exception is routed to this safe zone. Reads will happen and

writes will go to this address, but with a write-enable of 0. This register can only
be programmed once after a reset - any attempt to write to this register after the
initial write-after-reset will be ignored. This is in Secure memory.
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Table 7-40 gcregCmdBufferAHBCtrl 0x00E9

Bit(s) R/W Name Description
15:0 W PRE- Number of 64-bit words to fetch from the command buffer.
FETCH
16 W ENABLE | Enable the command parser.
0 =>DISABLE
1=>ENABLE

Table 7-41 gcregHiAHBControl 0x00EA

Bit(s) R/W Name Description
0 R/W SOFT_ Soft resets the IP.
RESET 1=>ENABLE
0 =>DISABLE
1 R/W DEBUG_ | Enable debug mode if disabled debug registers return OXFFFF FFFF.
MODE 1=>ENABLE
0 =>DISABLE

Table 7-42 gcregAxiAHBConfig 0x00EB

Bit(s) R/W Name Description
3:0 R/W AWID

7:4 R/W ARID

11:8 R/W AWC- Set AWCACHE[3:0] value
ACHE

15:12 RIW ARC- Set ARCACHE[3:0] value
ACHE

17:16 R/W AXDO- Configure AXDOMAIN walue for shareable request
MAIN_
SHARE-

19:18 R/W AXDO- Configure AxDOMAIN walue for non-shareable request
MAIN_
NON_
SHARE-
D

23:20 R/W AXC- Configure AXCACHE walue for shareable request
ACHE_
OVER-
RIDE_
SHARE-

Table 7-43 AQMemoryDebug 0x0105

Bit(s) RIW Name Description
7:0 R/W MAX_ Limits the total number of outstanding read requests.
OUT-
STAND-
ING_
READS
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Table 7-44 AQRegisterTimingControl 0x010B
Bit(s) R/W Name Description
7:0 R/W FOR_ For 1 port RAM
RF1P
15:8 R/W FOR_ For 2 port RAM
RF2P
17:16 R/W FAST_ RTC for fast RAM
RTC
19:18 R/W FAST_ WTC for fast RAM
WTC
20 R/W POW- Power down memory
ER_
DOWN
21 R/W DEEP_ Deep sleep. Bit to allow SOC to manage sleep for embedded memories.
SLEEP
22 R/W LIGHT_ | Light sleep. Bit to allow SOC to manage sleep for embedded memories.
SLEEP
Table 7-45 AQCmdBufferAddr 0x0195
Bit(s) R/W Name Description
30:0 W AD- Base address for the command buffer. The address must be 64-bit aligned and it
DRESS | is always physical. You can write all bits (the virtual bit is legacy). This register
cannot be read. To check the value of the current fetch address use AQFEDe-
bugCurCmdAdr. This WRITE ONLY register it has no set reset value.
31 w TYPE 0=>SYSTEM
1=>VIRTUAL_SYSTEM
Table 7-46 AQFEDebugCurCmdAdr 0x0199
Bit(s) R/W Name Description
31:3 R CUR_ This is the command decoder address. It has no reset value. READ ONLY
CMD_.
ADR
7.7 Clock

7.7.1 Overview

The clock and reset unit is an APB slave module that is designed for generating all of the internal and
system clocks, resets of chip. The SoC uses an external 24MHz crystal; there are 10 internal PLLs:
SYS_PLL/DDR_PLL/GP0_PLL/GP1_PLL/PCIE_PLL/HIFI_PLL/HDMI_PLL/MPLL (FIXPLL)/ETHPLL/
USB2PLL, these PLLs generate 24 clock sources, as shown in the following table.

TYPE OUTPUT CLOCK MAX FREQ INTERNAL DIV Spread Spectrum
SYS_PLL SYS_CLK_OuUT 6G 11121418116 /32 yes
GPO_PLL GPO_CLK_OUT 6G 11121418116 /32 yes
GP1_PLL GP1_CLK_OuUT 6G 1121418116 /32 yes
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TYPE OUTPUT CLOCK | MAX FREQ INTERNAL DIV Spread Spectrum
HIFI_PLL HIFI_CLK_OUT 6G 1121418 yes
PCIE_PLL PCIE_REF_CLK_N/ | 100M(fixed) yes
P
ETHPHY PLL ETH_CLK 500M(fixed) No
USBPHY_PLLO/1 USB_CLKO/1 480M(fixed) No
MPLL FCLK_DIV2_CPU 1G(fixed) No
FCLK_DIV3_CPU | 666M(fixed) No
MPLL_CLK_OUT_ | 1G(fixed) No
DIV2_GPIO
MPLL_CLK_OUT_ | 1G(fixed) No
DIV2
MPLL_CLK_OUT_ | 800M(fixed) No
DIV2p5
MPLL_CLK_OUT_ | 666M(fixed) No
DIV3
MPLL_CLK_OUT_ | 500M(fixed) No
DIV4
MPLL_CLK_OUT_ | 400M(fixed) No
DIV5
MPLL_CLK_OUT_ | 285.7M(fixed) No
DIV7
MPLL_DDS_CLKO | 500M Up to /32 No
MPLL_DDS_CLK1 | 500M Up to /32 No
MPLL_DDS_CLK2 | 500M Up to /32 yes
MPLL_DDS_CLK3 | 500M Up to /32 yes
HDMI_PLL HDMI_CLK_OUT 6G 11/2/4/8/16 yes
HDMI_CLK_OUT2 | 6G 11/214/8/16/32/64 yes
DDR_PLL DDR_CLK4X_OUT | 4.8G /41618 /12 /16 yes
18112 /16 /24 /32
DDR CLK_OUT 4.8G 12131416 18 No

7.7.2 Clock Trees

The following figure shows the clock connections of the SoC. In this part, we will discuss A55 clock
tree, AO clock tree, HDMI clock tree and EE clock tree in details.
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Figure 7-5 Clock Connections
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7.7.2.1 A55 Clock Tree
A55 has 5 clock source, as shown in the following figure, among which,
1. cts_osc_slow_clkiis for low power and debug clock.
2. fclk_div2 and fclk_div3 are for frequencies lower than 1G.
3. sys_plland gp1_clk are for frequencies higher than 1G.
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Figure 7-6 Mutil Phase PLLS of A55

AS55

TO2FC28

To avoid glitch. when change frequencies, there are 2 specially designed dynamic muxes, labeled by
red in the above figure. When frequencies changes, the dynamic muxes will first stop the first fre-
quency, then start the second so there will be no mixing of 2 different frequencies thus generate no fre-
quency glitch.

Itis possible to do the following switch without glitch:
® Between any 2 frequencies lower than 1GHz;
o From a frequency lower than 1GHz to a frequency higher than 1GHz

If the user want to switch between 2 frequencies both higher than 1GHz, it is strongly recommended to
change to frequencies lower than 1GHz first.

The diagram of specially designed dynamic mux is shown in the following diagram.

Amlogic Proprietary and Confidential 91

02 (2020-03-31) Copyright © Amlogic. All rights reserved.



S905X3 Datasheet

7 System

Note

When use these 2 dynamic muxes, both control bits of these muxes have to be configured at the

same time, otherwise they will not function correctly.

Figure 7-7 Dynamic Mux
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7.7.2.2 AO Clock Tree
The following figure shows the clock source of AO modules.
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Figure 7-8 AO Clock Sources
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For low power mode, 32KHz clock is needed, and it is generated in AO domain as shown in the follow-

ing diagram.
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Figure 7-9 How to generate 32KHz Clock
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—>

To generate the exact 32768Hz frequency, please check the following diagram.

Figure 7-10 How to generate 32786Hz Clock

e L L LIRS R S S L S -

i\ set O will use N1 only;
set 1 will use N1/N2 in turn; I

CEC_CLK  /N1/N2 hold M1 times N1 then change to N2; H
I i ;
. 0x1d[23:12]  Ox1d[11:0] 0x1ef28:12]  Oxle[11:0] hold M2 times N2 then change to N1; .
! 2 N N N then we can get more accurate 32k by 24M; H
” I
I 1 0 1 5 i
. S T \L 0x1d[28] :
I i
i ox1d[31] v ox1e[24] i
H ‘ invert }é ‘ match M }( ‘ cnt ‘ 0x14[30] :

N V.

D asosnak AN ‘ ‘ T \ ! i
I G > /N >l o cec_clk_div

I T § I

set O will use N1 only;
I set 1 will use N1/N2 in turn;
hold M1 times N1 then change to N2; ]
hold M2 times N2 then change to N1;
I 0xa0[23:12] 0xa0[11:0] 0xal[23:12] 0xal[11:0] then we can get more accurate 32k by 24M;

31 T .

N !

- 0xa0[31] 0xal[24] 1

I /{/\ ‘ invert H match M H cnt ‘ 0xa0[30] N

. I
&

I CECB_CLK /N1/N2

I cts_oscin_clk

| .

i T i l/—N} . ’ %é)ﬁcts_cecb_clk_pre I
> .

: : :

7.7.2.3 HDMI Clock Tree

The HDMI_PLL goes through vid_pll_div to generate new clock. The HDMI clock tree is shown in the
following figure.
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Figure 7-11 HDMI Clock Tree
HHI_VID_PLL_CLK_DIV[19:0]: Oxff63cO0000+0x68*4
[15]: init_set [14:0]: init_value [17:16] [18] [19]
| vid_pll_div
HDMI_CLK_OUT2 | repeat init_value[11:0] \
HDMIPLL I l default:111111000000 °
repeat init_value[13:0]
default: 11111110000000| 1
o
repeat init_value[14:0 )
default: 111111110000000
vid_pll_clk
G _pll_«
repeat
> | 1110001110001110001111000 | }
1
TO2FC06

7.7.2.4 EE Clock Tree

All EE clocks except video clock are listed in the following table.
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Figure 7-12 EE Clock

name destination gate N sel srcd srcl src2 src3 srcd srcs stc6 srcT base
=]
a0 0x5d[8] mpeg_pll_clk final
all module 0x5d[8] mpeg_pll_clk final
diy = 0x5d[31]?0x5d[30:16]:0x5d[6:0] mpeg_pll_clk final 0x5d[7] 0x5d[31:0] 0x5d[14:12] f63c000
if 0x7a[31] ), use 0x78; 0x78[24] 0x78[22:16] 0x78[27:25]
if 0x7a[31] = 1, use Ox7a; dos 0x7al24] 0x7a[22:16] 0xTal27:25] fleze000
if Ox7b[31] = 0, use 0xT9: s ox7s124] oxroz1e) | oxrelzras)
if 0x7b[31] = 1, use Ox7b; 0x7b[24] 0x7b[22:16] 0x7b[27:25]
if 0x7a[15] = 0, use Ox78; dos 0x78[8] 0x78[6:0] 0x78[11:9]
if 0x7a[15] = 1, use OxTa; 0x7al8] 0x7a[6:0] Ox7a[11:9]
if0xTb[15] = 0, use 0x75; s oa7sge) ox79[60) o911
if OxTb[15] = 1, use Ox7b; 0x7b8] 0x7b[5:0] Ox7b[11:9]
gezd/dme 0x7d30]
if 0x7d[31] = 0, use Ox7d[11.0]; ox7d[8) ox7d[6:0] 0x7d[11:9]
if Ox7[31] = 1, use OxTA[27:16]; vaed 0c7d(21] odi2216] [ 0x7d2725] g
if Ox6c[31] = 0, use OxBe[11:0]; Ox6e8] 0x6c[6:0] 0x6e[11:9]
if 0x6c[31] = 1, use 0x6¢[27:16] mal Ox6c[24] 0x6¢[22:16] 0x6c[27:25] fepo
periphs 0x6001[19] 0x6002[7-0] §x6001[26:20] fd00000
periphs 0x6002[28] fd00000
periphs 0x1c02[15] x1c02[14:8] 0x1c02(5:4] i fd00000
periphs 0x1c02[23] x1c02[22:16) 0x1c02(7:6] i fd00000
periphs 0x803[15] 0xB03[14:8] 0x803[5:4] fd00000
periphs 0x803(23] bxeos(22:16] 0x803(7:6] 400000
periphs 0x6402[15] X6402[14:8) 0x6402[5:4] 1400000
periphs 0x6402[23] x6402[22:16] 0x6402[7:6] 1400000
periphs 0x9400[24] 1x9402[19:12] $x9402[31:30] fd00000
sd_emmc_A 0x99(7] 0x99[6:0] 0x99[11:9] f63c000
sd_emmc_B 0x99[23] 0x99[22:16] 0x99[27:25) f63c000
sd_emmc_C 0x97(7] 0x97[6:0] 0x97[11:9] f63c000
o
pu
pu
o ou
see video see video
ou
oy
oy
oy
hdminc Ox7c[24] 0x7c[22:16] 0x7¢[26:25] f63c000
vpu 0x94(8] 0x94(6:0] 0x94(11.9) 1163c000
vpu oxf2[7) Oxt2[6:0] oxf2[98] 1163000
if OxBf[31] = 0, use OXBA11:0]; ox6fl8] Ox61[6:0] Ox6[11:9]
if 0461(31] = 1. use OGI27:16] e 0461(24] 0x61122:161 061127251 632000
vpu/dme/
i ke8] Ox7c[6:0] 0x7c[10:9]
watchdog/
periphs/
audio locker
i10483(9] = 0.0483 effective
immediately
0xB: 0x83(7: 1163000
if0x83(9] = 10683 effective e este] slrol
after vpu_clkb_pulse
o use 0xB3[24] 0x83(19:16] 0x83(21:20},
vpu 0x73[8] 0x73[6:0) 0x73[109]
/64 sys_pll_divi6 ddr_dpll_pt_clk vid_pll
ed dive4 gpio
cves 0xf6[20] Oxf6[15:0] Oxf6[17:16] f63c000
v
Oxf5[7] Oxf5[6:0] Oxf5[10:9] f63c000
e 0x76(8] 0x76(6:0) 0x76[11:9] f63c000
0x76(7] ] 1163c000
0xgbl8] 0x95(6:0] 0x9b[11:9] 1163c000
waved20
0x9a(8) 0x9a[6:0] 0x9a[11:9] 1163c000
0x9a[24] 0x9a[22:16] 0x9a[27:25] 1163c000
if 0x6d[31] = 0, use OK6A11.0]:
if06d[31) = 1, use e el | 1636000
0c6al2716] nogpl edlz21e] edzr2e]
" 0x95[8] 0x95[6:0] 0x95[14:12] vid_pll f63c000
Hipicsi
0:9420] 0941812 | 042321 1630000
04716] Ox17150] Ox7187] 1630000
spiccd
Oxf7[22] 0xf7[21:16] Ox17[25:23] 1163c000
if 0xd0[31] = 0, use OxdO[11:0] oot oo ool
if 0xdO[31] = 1, use 4 mipicsi . ) 163c000
oxd0[27:16], 0xd0[24] 0xd0[22:16] 0xd0[27:25]
csi_adapt oxfofs] 0x0[6:0] Oxf0[11:9] 163c000
0x72[8] 0x72[6:0] 0x72[11:9] f63c000
O NNA
0x72[24] 0x72[22:16) 0x72[27:25] f63c000

The video clock tree is shown in the following figure.
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Figure 7-13 Video Clock Tree
: video clock 1
1 0x59[15:8] 0x5f[20]  Ox5f[28:21] 0x5f29]  Ox5f[31]  Ox5f[30] :
! 1
1
1 /hi/lo 1
1
1 cts_tcon
1
1
! 1
II Oxla[11] 1
| 0x59[16]/0x5f[19] 0x65[7] 1
| /0x5[20] 0x5f[18:16] 1
[ Oxda: 0xff63c000+ Oxda*4 ¢ led_an_clk_ph2
0x4b: 0xff63c000+ Ox4b*4 1 1
° 0x5f: Oxff63c000 + Ox5f*4 - .
065 0xff63c000+ 0x65*4 Oxla[11] oxesie] |
1 [}
° led_an_clk_ph3
N 1
1
2 0x5f[0] 0x59[31:28] i
0x4a[15:12] 1
0x59[27:24] !
G N 0x73[31:16] .
3 0x5f[1] S I\ |/ {0x4a[19],0x4a[31:28] i
° 1
2 : o 1
1 1 0 1
felk_div3 a 0x5f[2] 1 .
: 0x59[7:0] 0x5f[19] ) , 1
/)
1 / 2 1
felk_diva s N o 0x5T13]] , 1
1
1 3 7 1
! /e 3 1
felk divs 6 0x5f(4] 3 !
1 s, 0x65[0] :
felk_div7 2 ¢ 1
S T /\E/ 7 0x4b[0] 4 . \AG\ cts_enci_clk
! /
1
: 0xab[18:16] % A sl 0x65[3] .
N '
1 0x4b[1] N A\ cts_encl_clk
vid_pll N /\D X
| © T
N .
0' I 1 0x4b[2] ° cts_encp_clk
: 0x4a[16]]| 0x4b[19] 0x4a[7:0] 0x4b[19] ‘ - N 0x65(5] 1
4 1 9 X 1
! | hdmi_tx_pixel
hifi_pll 2 o /N2 e 0x4b[3] of, m|I X_pixel
_ hifiph o
T i |e
1
1 1l,]0]0®
3 0x4b[4] H 1
—mpl : G cts_vdac_clk
1 1
| () m JAHE A
: 1
1 2
felk_div3 4 N 1 0x65[8] :
2
' _asteon |24, v 1
! H @ cts_atv_dmd_vdac_clk
'
fclk_diva 5 1
T > 1
: 1
. 1
felk_divs 6 1
1
! 1
felk_div7 1
T ] 1
! 1
adc_dpll_clk_b2 1
t
1
L . .. -

7.7.3 Frequency Calculation
7.7.3.1SYS PLL
SYS_PLL diagram is shown in the following figure.

To2FCo8
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Figure 7-14 SYS_PLL
3G~6.0G
SYS_DPLL_CKJIN N 1,2,4,8,16,32
—_— >
SYS_CLK_OUT
oD —
GP0_DPLL_N<4:0> > 1'
SYS_DPLL_OD<2:0>
SYS_DPLL_FRA<I8:0> —N\— M -
1’ SYS_PLL

SYS_DPLL_M<7:0>

DCO frequency is calculated with the following equation:
foco = faer + (M + frac)/N
OD control table is as following.

Table 7-47 SYS_PLL OD Control

Block Register Function

oD SYS_DPLL_OD<2:0> 000:/1

001:/2

010:/4

011:/8

100:/16

101:/32

7.7.3.2 GPO PLL
GPO_PLL diagram is shown in the following figure.

Figure 7-15 GP0O_PLL

3G~6.0G
SYS_DPLL CKJN N N ",2,4,8,16,32
SYS_CLK_OUT
ob —
GPO_DPLL_N<4:0> > ,|f
SYS_DPLL_OD<2:0>
SYS_DPLL_FRA<18:0> —N\— M -
SYS_PLL

SYS_DPLL_M<7:0>
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DCO frequency is calculated with the following equation:
foco = faer - (M + frac)/N
OD control table is as following.

Table 7-48 GPO_PLL OD Control

Block Register Function

oD GPO_DPLL_OD<2:0> 000:/1

001:/2
010:/4
011:/8
100:/16
101:/32

7.7.3.3 HIFI PLL

HIFI PLL diagram is shown in the following figure.

Figure 7-16 HIFI PLL

3G~6.0G

1,2,4,8
HIFI_DPLL_CHIN

Y

oD (—

HIFI CLK_OUT

HIFI_DPLL_OD<I:0>

\ J

HIFI_DPLIL_N<4:0>

HIFI_DPLL_FRA<18:0>—X\— M <

HIFI_PLL
HIFI_DPLI_M<8:0>
DCO frequency-is calculated with the following equation:
foco = faze - (M + frac)/N
OD control table is as following.
Table 7-49 HIFI PLL OD Control
Block Register Function
oD PCIE_DPLL_OD<1:0> 00: /1
01:/2
10:/4
10:/8
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7.7.3.4 PCIE PLL
PCIE PLL diagram is shown in the following figure.
Figure 7-17 PCIE PLL
3.6G 136
PCIEAPLL CHIN .
2}-{/oD |~ /2 |—"

\

Pcie_apll prediv_sel<4:0>

Peie_apll_sdm_frac<11:0>—— /M <

+

PCIE_APLL_OD<4:0>

PCIE_CLK_OUTP/
PCIE_CLK_OUTN

PCIE_PLL
Pcie_apll_fbkdiv<7:0>
PCIE_CLK_OUTP/ PCIE HCSL ENO
PCIE_ CLK OUTN | - -
| HCSL - PAD '
driver —HCSLNO/HCSLPO| |
I
PCIE CLK_INP/ [ V] [ | )
PCIE_CLK_INN ) GI2A chip
" U |nu £
X PCIE_HCSL_IN_EN :
PCIE_HcfSL_IN_EN
DCO frequency is calculated with the following equation:
foco = fagr - (M + frac)/N
The PCIE PLL fractional value weight table is shown below.
Table 7-50 PCIE PLL OD Control Table
Block Register Function
oD PCIE_APLL_OD<4:0> OD<4:0>=5’h09 : 1/9

7.7.3.5 ETH PLL
ETH PLL diagram is shown in the following figure.

02 (2020-03-31) Amlogic Proprietary and Confidential

Copyright © Amlogic. All rights reserved.

100



S905X3 Datasheet

7 System

Figure 7-18 ETH PLL

Eth_mppll_sel_ref

Eth_mppll_ckin l
—1 0

Eth_mppll_50m_ckin MUX > IN
—

1

\

Eth_mppll_n<4:0> +

Eth_mppl_frac_in<13:0>

500M

Eth_ck_out<7:0>,

eth_ckout

M -
ETH_PLL
Ethﬁmpplﬁm<8:0>’|’
DCO frequency is 500M.
The ETH PLL fractional value weight table is shown below.
Table 7-51 ETH PLL Fractional Value Weight Table
Bit13 | Bit12 | Bit11 | Bit10 Bit0
Weig- | 1/2 17272 [ 1/2°3 | 1/274 1/
ht 2M4

7.7.3.6 USB PLL
USB PLL diagram is shown in the following figure.

Figure 7-19 USB PLL

480M
Usb2 _mppll_ckin
—> IN > ush2_ck_out<7:0>,
usb2 ckout
ush2_mppll_n<4:0> +
ush2mppl_frac_in<13:0>
/M <
USB2 PLL
ust_mppI_m<8:l};|’
DCO frequency is 480M.
The USB PLL fractional value weight table is shown below.
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Table 7-52 USB PLL Fractional Value Weight Table
Bit13 | Bit12 | Bit11 Bit10 Bit0

Weig- | 1/2 1/2702 | 1/273 | 1/274 1/

ht 2M4
7.7.3.7 MPLL
MPLL diagram is shown in the following figure.

Figure 7-20 MPLL
) ) | MPLL_50M

(Crystal

Clock)

—
MPLL_DPLL |

IN

CKIN

mu,nl:t.,mams

M

MPLL_DPLL_M<B:0> MrLL:tru_nlv_an11:m
{Intoger) (Fractiona;)

MPLL

4GHz

n,2,4,8
D3 LL_CKEN <0°
= OD D4 e
i 05 O
MPLL_DPLL_OD<1:0> D7
—
Ds [ }II:LK DIVZPSEN

3.92M~500M

»| MPLLO

3.92M~500M

3.92M~500M

»| MPLL1

3.92M~500M

»| MPLL2

3.92M~500M

MPLL3

DCO frequency is calculated with the following equation:

[Fout_2G=Fref"M*OD_FB/N

MPLL_CLK_OUT2=f(N2_integer, SDM_IN ) =

7.7.3.8 HDMI PLL

HDMI PLL diagram is shown in the following figure.

MPLL_DDS_CLKO
MPLL _DDS_CLK1
MPLL_DDS_CLK2

MPLL_DDS_CLK3

2Ghz

MPLL_CLK_OUT_DIV2

MPLL CLK OUT DIV3
MPLL_CLK_OUT_DIV4
MPLL CLK OUT _DIV5

MPLL_CLK_OUT_DIV7

MPLL CLK OUT_DIV2P5

(N2_integer +

I‘\

SDM_IN

16384 ),
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Figure 7-21 HDMI PLL

Apll_hdmi_aud_ctl<2:0:

l

- . = HDMI OD2 Apll_elk_audio
divs 1172478716 >
Tmds ima Apll_clk_out_div
ULl DIVS
Reg misci<2% Apll_hdmi_ctl=<2:0
Tmds_cable_clk lAM_PIU\Ii\‘_\c\-:J,H - l
B ™0
24M MUX [—» /N > VCo Fvea HDMI_OD Apll_ph<3:0>
B PFD/LPE " 366 1214/8 16 /32
—_— ]

Apll_clk_out_div=1X tmds_clk ,when data rateftmds clock=10
Apll_clk_out_div=4X tmds_clk ,when data rate/tmds clock=40
Apll_clk_audio=1X~8X tmds_clk

1M

Apll_fbkdivs T?fT ﬁpll_'\'nhn_ﬁ':lc 18:0) HDMI—PLL

OD control table is as following.

Table 7-53 HDMI PLL OD Control

Block Register Function

HDMI_OD Apll_hdmi_ctrl<2:0> 001: /2
010:/4
011:/8
100:/16
101:/32

HDMI_OD2 Apll_hdmi_aud_ctrl<2:0> 000: /1
001:/2
010:/4
011:/8
100:/16

7.7.3.9DDR PLL
DDR_PLL diagram is shown in the following figure.
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Figure 7-22 DDR_PLL

DDR_DPLL_INV_SEL

DDR_DPLL_CLK_EN<0> l

DDR_DPLL_CHIN
—_—

IN >

DDR_DPLL N<4:0> >

3G~4.8G
2,3,4,6,8

oD

,ir

DDR_DPLL_FRA<18:0>—\—] M -

DDR_DPLL_M<8:0>

OD control table is as following.

DDR_PLL

Table 7-54 DDR_PLL OD Control

DDR_DPLL_OD<2:0>

INV sel |+ pbr cLK4x ouT

12,4
OD1 —@—» DDR_CLK_OUT
1’ DR DPLL CLK EN<I>

DDR_DPLL_ODI<I1:0>

Block

Register

Function

oD

DDR_DPLL_OD<2:0>

000: /2

001:/3

010:/4

011:/6

100:/8

OD1

DDR_DPLL_OD1<1:0>

*0:/2

*1:/4

7.7.4 Clock Gating

Modules and sub-modules within the chip can be disabled by shutting off the clockR. The control for
these clocks comes from six CBUS registers that collectively make up a 64-bit register that controls
the MPEG_DOMAIN and a 32-bit register that controls the OTHER_ DOMAIN. The table below indi-
cates the Bits associated with either the MPEG_DOMAIN and OTHER_DOMAIN gated clock enables.
The table is organized by function rather than by bit order because it makes it easier to determine how
to turn on/off a particular function within the chip. If a bit is set high, the clock is enabled. If a bit is set
low, the clock is turned off and the module is disabled.

Table 7-55 AO Domain Clock Gating

Address Bit(s) Module Description
0xff80004C 31:09 Unused

8 SARADC

7 IR_OUT

6 AO_UART2

5 PROD_I2C

4 AO_UART2
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Address Bit(s) Module Description

3 AO_I2C_S0

2 AO_I2C_MO

1 IR_IN

0 AHB
0xff800050 31:06 Unused

5 M4_HCLK

4 M4_FCLK

3 RTI

2 AHB_SRAM

1 M3

0 MAILBOX

Table 7-56 EE Domain Clock Gating (clk81)

Address Bit(s) Module Description
0xff63c140 31 -
0xff63c0c0 20 spi

29 -

28 acodec

27 -

26 emmc_c

25 emmc_b

24 emmc_a

23 ASSIST_MISC

22 -

21 -

20

19 HIU Registers

18 -

17 -

16 AML async fifo

15 stream

14 spicc_1

13 uart0

12 random64

11 smartcard

10 sana

9 i2c
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Address Bit(s) Module Description
8 spicc_0
7 PERIPHS top
6 PL310 (AXI Matrix) to CBUS
5 ISA module
4 eth_phy
3 -
2 -
1 u_dos_top()
0 dmc/am2axi_arb
0xff63c144 31 -
0xff63c0c4 30 ]
29 AHB ARBO
28 parser1
27 pciephy
26 USB General
25 parserQ
24 pciecomb
23 RESET
22 -
21 -
20 General 2D Graphics Engine
19 nna
18 -
17 -
16 uart1
15 -
14 -
13 ADC
12 -
1" aififo
10 -
9 -
8 -
7 -
6 -
5 -
4 Set top box demux module u_stb_top.clk
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Address Bit(s) Module Description
3 Ethernet core logic
2 -
1 -
0 audio
0xff63c148 31 -
0xff63c0c8 20 gic
29 -
28 -
27 -
26 -
25 VPU Interrupt
24 -
23 -
22 temp sensor
21 -
20 -
19 -
18 -
17 -
16 -
15 uart2
14 -
13 -
12 -
11 MMC PCLK
10 -
9 -
8 USB1 to DDR bridge
7 -
6 bt656
5 -
4 hdmitx_top hdmitx_pclk
3 hdmitx_top htx_hdcp22_pclk
2 AHB control bus
1 AHB data bus
0 -
0xff63c150 31 -
0xff63c0cc 30 ]
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Address Bit(s) Module Description
29 -
28 -
27 -
26 VCLK2_OTHER
25 VCLK2_VENCL
24 VCLK2_VENCL
23 VCLK2_ENCL
22 VCLK2_ENCT
21 Random Number Generator
20 ENC480P
19 -
18 -
17 -
16 IEC958 GATE
15 -
14 AOCLK_GATE
13 -
12 -
11 -
10 DAC_CLK
9 VCLK2_ENCP.
8 VCLK2_ENCI
7 VCLK2_OTHER
6 VCLK2_VENCT
5 VCLK2_VENCT
4 VCLK2_VENCP
3 VCLK2_VENCP
2 VCLK2_VENCI
1 VCLK2_VENCI
0 -
0xff63c154 31:5 -
4 sec_ahb_apb3
3 reset_sec
2 rom_boot
1 efuse
0 dma
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7.7.5 Clock Measure

The chip contains a module that can measure the frequency of internal clock. The frequency measure-
ment is a simple counter measurement in which the counter (driven by MCLK) is enabled for a pro-

grammable amount of time. The sources are listed in the following table.

Table 7-57 Clock Measure Source

No. Source

127 -

126 -

125 -

124 -

123 audio_resampleb_clk
122 mod_audio_pdm_dclk_o
121 audio_spdifin_mst_clk
120 audio_spdifout_mst_clk
119 audio_spdifout_b_mst_clk
118 audio_pdm_sysclk

117 audio_resampleA_clk
116 audio_tdmin_a_sclk

115 audio_tdmin_b_sclk

114 audio_tdmin_c_sclk

113 audio_tdmin_Ib. sclk

112 audio_tdmout a_sclk
111 audio_tdmout_b._sclk
110 audio. tdmout_c_sclk
109 c_alocker_out_clk

108 c_alocker_in_clk

107 au_dac_clk_g128x

106 ephy_test_clk

105 am_ring_osc_clk_out[16]
104 am_ring_osc_clk_out[15]
103 am_ring_osc_clk_out[14]
102 am_ring_osc_clk_out[13]
101 am_ring_osc_clk_out[12]
100 am_ring_osc_clk_out[11]
99 am_ring_osc_clk_out[10]
98 cts_ts_clk

97 cts_vpu_clkb_tmp
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No. Source
96 cts_vpu_clkb
95 eth_phy_plitxclk
94 eth_phy_rxclk
93 vad_clk
92 nna_axi_clk
91 nna_core_clk
90 cts_hdmitx_sys_clk
89 HDMI_CLK_TODIG
88 -
87 -
86 am_ring_osc_clk_out[9]
85 am_ring_osc_clk_out[8]
84 co_tx_clk
83 co_rx_clk
82 cts_ge2d_clk
81 cts_vapbclk
80 rng_ring_osc_clk[3]
79 rng_ring_osc_clk[2]
78 rng_ring_osc_clk[1]
77 rng_ring_osc_clk[0]
76 am_ring_osc_clk_out[7]
75 cts_hevcf_clk
74 am_ring_osc_clk_out[6]
73 cts_pwm_C_clk
72 cts_ pwm_D clk
71 cts_pwm_E_clk
70 cts_pwm_F_clk
69 cts_hdcp22_skpclk
68 cts_hdcp22_esmclk
67 cts_dsi_phy_clk
66 cts_vid_lock_clk
65 cts_spicc_0_clk
64 cts_spicc_1_clk
63 cts_dsi_meas_clk
62 cts_hevcb_clk
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No. Source
61 gpio_clk_msr
60 am_ring_osc_clk_out[5]
59 cts_hcodec_clk
58 cts_HEVC Encoder_bclk
57 cts_HEVC Encoder_cclk
56 cts_ HEVC Encoder_aclk
55 vid_pll_div_clk_out
54 cts_vpu_clkc
53 cts_sd_emmc_clk_A
52 cts_sd_emmc_clk_B
51 cts sd_ emmc clk C
50 mp3_clk_out
49 mp2_clk_out
48 mp1_clk_out
47 ddr_dpll_pt_clk
46 cts_vpu_clk
45 cts_pwm_A_clk
44 cts_pwm_B_clk
43 fclk_div5
42 mpO0_clk_out
41 mac_eth_rx_clk_rmii
40 am_ring_osc_clk_out[4]
39 cts_bt656_clk0
38 cts_vdin_meas_clk
37 cts_cdac _clk ¢
36 cts_hdmi_tx_pixel_clk
35 cts_mali_clk
34 eth_mppll_50m_ckout
33 -
32 mpll_clk_test_out
31 pcie_clk_inn
30 pcie_clk_inp
29 cts_sar_adc _clk
28 co_clkin_to_mac
27 sc_clk_int
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No. Source

26 cts_eth_clk_rmii

25 cts_eth_clk125Mhz

24 mpll_clk_50m

23 mac_eth_phy_ref _clk

22 lcd_an_clk_ph3

21 rtc_osc_clk_out

20 lcd_an_clk_ph2

19 sys_cpu_clk_div16

18 sys_pll_div16

17 cts_FEC_CLK_2

16 cts_FEC_CLK_1

15 cts_FEC_CLK_ 0

14 mod_tcon_clko

13 hifi_pll_clk

12 mac_eth_tx_clk

11 cts_vdac_clk

10 cts_encl_clk

9 cts_encp_clk

8 clk81

7 cts_enci_clk

6 gp1_pll_clk

5 gp0_pll_clk

4 am_ring_osc_clk_out[3]

am_ring_osc_clk_out[2]

2 am_ring_osc_clk_out[1]

1 am_ring_osc_clk_out[0]

0 am_ring_osc_clk_out_ee[0]
7.7.6 Register Description
HIU(base:32'hFF63C000)
Each register final address = BASE + address * 4
02 (2020-03-31) Amlogic Proprietary and Confidential 112

Copyright © Amlogic. All rights reserved.



S905X3 Datasheet 7 System
Table 7-58 HHI_CHECK_CLK_RESULT 0x04
Bit(s) R/W Default Description
31 R sys_cpu core0_clk check_result
30 R 0 sys_cpu core1_clk check_result
29 R 0 sys_cpu core2_clk check_result
28 R 0 sys_cpu core3_clk check_result
27 R 0 sys_cpu dsu_clk check_result
2 R 0 encp_check_result
1 R 0 hevcb_clk_check result
0 R 0 mali_clk_check_result
Table 7-59 SCR System Clock Reference 0x0B
Bit(s) R/W Default Description
31-0 R/W 0 System clock reference high: bits 31:16
Table 7-60 TIMEOUT_VALUE: Program timer 0x0F
Bit(s) R/W Default Description
15-12 R 0 Unused
11-0 R/W 0 Program timer
Increased by 1 every 900 cycles. Triggers timer interrupt to CPU when it expires.
Table 7-61 HHI_GPO_PLL_CNTLO 0x10
Bit(s) R/W Default Description
[31] R 0 gp0_dpll_lock
[30] R 0 gp0_dpll_lock_a
[29] R/W 1 gp0_dpll_reset
[28] R/W 0 gpO0_dpll_en
[18:16] | RW 0 gp0_dpll_od
[14:10] | RIW 0 gp0_dpll_N
[7:0] R/W 0 gp0_dpll_M
Table 7-62 HHI_GPO_PLL_CNTL1 0x11
Bit(s) R/W Default Description
[18:0] R/W 0 gp0_dpll_frac
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Table 7-63 HHI_GPO_PLL_CNTL2 0x12

Bit(s) R/W Default Description

[22:20] R/W 0 gp0_dplI_fref_sel

[17:16] R/W 0 gp0_dpll_os_ssc

[15:12] R/W 0 gp0_dpll_ssc_str m

[8] R/W 0 gp0_dpll_ssc_en

[7:4] R/W 0 gp0_dpll_ssc_dep_sel

[1:0] R/W 0 gp0_dpll_ss_mode
Table 7-64 HHI_GPO_PLL_CNTL3 0x13

Bit(s) R/W Default Description

31 R/W 0 gp0_dpll_afc_bypass

30 R/W 0 gp0_dpll_afc_clk_sel

29 R/W 0 gpO0_dpll_code_new

28 R/W 0 gp0_dpll_dco_m_en

27 R/W 0 gp0_dpll_dco_sdm_en

25 R/W 0 gp0_dpll_div_mode

24 R/W 0 gp0_dpll_fast_lock

23 R/W 0 gp0_dpll_fb_pre_div

22 R/W 0 gp0_dpll_filter_mode

21 R/W 0 gpO0_dpll_fix_en

20 R/W 0 gp0. dpll_freq_shift_en

19 R/W 0 gp0_dpll_load

18 R/W 0 gpO0_dpll_load_en

17 R/W 0 gp0_dpll_lock_f

16 R/W 0 gp0_dpll_pulse_width_en

15 R/W 0 gp0_dpll_sdmnc_en

14 R/W 0 gp0_dpll_sdmnc_mode

13 R/W 0 gp0_dpll_sdmnc_range

12 R/W 0 gp0_dpll_tdc_en

11 R/W 0 gp0_dpll_tdc_mode_sel

10 R/W 0 gp0_dpll_wait_en

02 (2020-03-31) Amlogic Proprietary and Confidential 114

Copyright © Amlogic. All rights reserved.



S905X3 Datasheet 7 System
Table 7-65 HHI_GPO_PLL_CNTL4 0x14
Bit(s) R/W Default Description
[30:28] R/W 0 gp0_dpll_alpha
[26:24] R/W 0 gpO0_dpll_rou
[22:20] R/W 0 gp0_dpll_lambda1
[18:16] R/W 0 gp0_dpll_lambda0
[13:12] R/W 0 gp0_dpll_acq_gain
[11:8] R/W 0 gp0_dpll_filter_pvt2
[7:4] R/W 0 gp0_dpll_filter_pvt1
[1:0] R/W 0 gp0_dpll_pfd_gain
Table 7-66 HHI_GPO_PLL_CNTL5 0x15
Bit(s) R/IW Default Description
[30:28] R/W 0 gp0_dpll_adj_vco_ldo
[27:24] | RwW 0 gp0_dpll_Im_w
[21:16] | RW 0 gp0_dpll_Im_s
[15:0] R/W 0 gpO0_dpll_reve
Table 7-67 HHI_GPO_PLL_CNTL6 0x16
Bit(s) R/W Default Description
[31:30] R/W 0 gpO0_dpll_afc_hold_t
[29:28] | RW 0 gp0 dpll_lkw_sel
[27:26] R/W 0 gp0_dpll_dco_sdm_clk_sel
[25:24] R/W 0 gpO0_dpll_afc_in
[23:22] R/W 0 gpO0_dpll_afc_nt
[21:20] R/W 0 gp0_dpll_vc_in
[19:18] R/W 0 gp0_dpll_lock_long
[17:16] R/W 0 gpO0_dpll_freq_shift_v
[14:12] R/W 0 gp0_dpll_data_sel
[10:8] R/W 0 gp0_dpll_sdmnc_ulms
[6:0] R/W 0 gp0_dpll_sdmnc_power
Table 7-68 HHI_GPO_PLL_STS 0x17
Bit(s) R/W Default Description
[31] R 0 gp0_dpll_lock
[30] R 0 gp0_dpll_lock_a
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Bit(s) R/W Default Description

[29] R 0 gp0_dpll_afc_done
[22:16] R 0 gp0_dpll_sdmnc_monitor
[9:0] R 0 gpO0_dpll_out_rsv

Table 7-69 HHI_GP1_PLL_CNTLO 0x18

Bit(s) R/W Default Description
[31] R 0 gp1_dpll_lock
[30] R 0 gp1_dpll_lock_a
[29] R/W 1 gp1_dpll_reset
[28] R/W 0 gp1_dpll_en
[18:16] R/W 0 gp1_dpll_od
[14:10] R/W 0 gp1_dpll_N
[7:0] R/W 0 gp1_dpll_M

Table 7-70 HHI_GP1_PLL CNTL1 0x19

Bit(s) R/W Default | Description
[18:0] R/W 0 gp1_dpll_frac

Table 7-71 HHI_GP1_PLL_CNTL2 Ox1a

Bit(s) R/W Default Description
[22:20] R/W 0 gp1_dpll_fref_sel
[17:16] R/W 0 gp1.dpll_os_ssc
[15:12] R/W 0 gp1_dpll_ssc_str_ m
[8] R/W 0 gp1_dpll_ssc_en
[7:4] R/W 0 gp1_dpll_ssc_dep_sel
[1:0] R/W 0 gp1_dpll_ss_mode
Table 7-72 HHI_GP1_PLL_CNTL3 0x1b
Bit(s) R/W Default Description
31 R/W 0 gp1_dpll_afc_bypass
30 R/W 0 gp1_dpll_afc_clk_sel
29 R/W 0 gp1_dpll_code_new
28 R/W 0 gp1_dpll_dco_m_en
27 R/W 0 gp1_dpll_dco_sdm_en
25 R/W 0 gp1_dpll_div_mode
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Bit(s) R/W Default Description
24 R/W gp1_dpll_fast_lock
23 R/W 0 gp1_dpll_fb_pre_div
22 R/W 0 gp1_dpll_filter_mode
21 R/W 0 gp1_dpll_fix_en
20 R/W 0 gp1_dpll_freq_shift_en
19 R/W 0 gp1_dpll_load
18 R/W 0 gp1_dpll_load_en
17 R/W 0 gp1_dpll_lock_f
16 R/W 0 gp1_dpll_pulse_width_en
15 R/W 0 gp1_dpll_sdmnc_en
14 R/W 0 gp1_dpll_sdmnc_mode
13 R/W 0 gp1_dpll_sdmnc_range
12 R/W 0 gp1_dpll_tdc_en
11 R/W 0 gp1_dpll_tdc_mode_sel
10 R/W 0 gp1_dpll_wait_en
Table 7-73 HHI_GP1.PLL_CNTL4 Ox1c
Bit(s) R/W Default Description
[30:28] R/W gp1_dpll_alpha
[26:24] R/W 0 gp1_dpll_rou
[22:20] R/W 0 gp1_dpll._lambda1
[18:16] R/W 0 gp1_dpll_lambda0
[13:12] R/W 0 gp1_dpll_acq_gain
[11:8] R/W 0 gp1_dpll_filter_pvt2
[7:4] R/W 0 gp1_dpll_filter_pvt1
[1:0] R/W 0 gp1_dpll_pfd_gain
Table 7-74 HHI_GP1_PLL_CNTL5 0x1d
Bit(s) R/W Default Description
[30:28] R/W 0 gp1_dpll_adj_vco_ldo
[27:24] R/W gp1_dpll_Im_w
[21:16] R/W 0 gp1_dpll_Im_s
[15:0] R/W 0 gp1_dpll_reve
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Table 7-75 HHI_GP1_PLL_CNTL6 Ox1e
Bit(s) R/W Default Description
[31:30] R/W 0 gp1_dpll_afc_hold_t
[29:28] R/W 0 gp1_dpll_lkw_sel
[27:26] R/W 0 gp1_dpll_dco_sdm_clk_sel
[25:24] R/W 0 gp1_dpll_afc_in
[23:22] R/W 0 gp1_dpll_afc_nt
[21:20] R/W 0 gp1_dpll_vc_in
[19:18] R/W 0 gp1_dpll_lock_long
[17:16] R/W 0 gp1_dpll_freq_shift_v
[14:12] R/W 0 gp1_dpll_data_sel
[10:8] R/W 0 gp1_dpll_sdmnc_ulms
[6:0] R/W 0 gp1_dpll_sdmnc_power
Table 7-76 HHI_GP1_PLL_STS 0x1f
Bit(s) R/W Default Description
[31] R 0 gp1_dpll_lock
[30] R gp1_dpll_lock_a
[29] R 0 gp1_dpll_afc_done
[22:16] R 0 gp1_dpll_sdmnc_monitor
[9:0] R 0 gp1_dpll_out.rsv
Table 7-77 HHI_PCIE_PLL_CNTLO0 0x26
Bit(s) R/W Default Description
[31] R 0 pcie_apll_lock
[30] R 0 pcie_hcsl_cal_done
[29] R/W 0 pcie_apll_reset
[28] R/W 0 pcie_apll_en
[27] R/W 0 pcie_apll_vco_div_sel
[26] R/W 0 pcie_apll_afc_start
[20:16] R/W 0 pcie_apll_od
[14:10] R/W 0 pcie_apll_prediv_sel
[7:0] R/W 0 pcie_apll_fbkdiv
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Table 7-78 HHI_PCIE_PLL_CNTL1 0x27
Bit(s) R/W Default Description
12 R/W 0 pcie_apll_sdm_en
[11:0] R/W 0 pcie_apll_sdm_frac
Table 7-79 HHI_PCIE_PLL_CNTL2 0x28
Bit(s) R/W Default Description
[31:28] R/W pcie_apll_ssc_dep_sel
[25:24] R/W 0 pcie_apll_ssc_fref_sel
[23:22] R/W 0 pcie_apll_ssc_mode
[21:20] R/W 0 pcie_apll_ssc_offset
[19:18] R/W 0 pcie_apll_str_m
[15:0] R/W 0 pcie_apll_reserve
Table 7-80 HHI_PCIE_PLL_CNTL3 0x29
Bit(s) R/W Default Description
[31] R/W pcie_apll_afc_bypass_en
[29:28] R/W 0 pcie_apll_afc_hold_t
[26:20] R/W 0 pcie_apll_afc_in
[19] R/W 0 pcie_apll_afc_nt
[18:17] R/W 0 pcie_apll_afc. div
[16] R/W 0 pcie_apll_bias_Ipf_en
[15:12] R/W 0 pcie_apll_cp_icap
[11:8] R/W 0 pcie_apll_cp_ires
[5:4] R/W 0 pcie_apll_cpi
Table 7-81 HHI_PCIE_PLL_CNTL4 0x2A
Bit(s) R/W Default Description
[31] R/W pcie_apll_shift_en
[27:26] | RIW 0 pcie_apll_shift_t
[25:24] R/W 0 pcie_apll_shift_v
[23] R/W 0 pcie_apll_vctrl_mon_en
[21:20] R/W 0 pcie_apll_Ipf_cap
[19:16] R/W 0 pcie_apll_Ipf_capad;j
[13:12] R/W 0 pcie_apll_Ipf_res
[11] R/W 0 pcie_apll_Ipf_sf
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Bit(s) R/W Default Description
[10] R/W 0 pcie_apll_Ivr_od_en
[9] R/W 0 pcie_apll_refclk_mon_en
[8] R/W 0 pcie_apll_fbkclk_mon_en
71 R/W 0 pcie_apll_load
[6] R/W 0 pcie_apll_load_en
Table 7-82 HHI_PCIE_PLL_CNTL5 0x2B
Bit(s) R/W Default Description
[30:28] R/W 0 pcie_hcsl_adj_ldo
[27] R/W 0 pcie_hcsl_bgp_en
[24:20] R/W 0 pcie_hcsl_bgr_adj
[19] R/W 0 pcie_hcsl_bgr_start
[16:12] R/W 0 pcie_hcsl_bgr_vref
[11:8] R/W 0 pcie_hcsl_by_imp_in
[7] R/W 0 pcie_hcsl_by imp
[6] R/W 0 pcie_hcsl_cal_en
[5] R/W 0 pcie_hcsl_cal_rstn
[4] R/W 0 pcie_hcsl_edgedrv_en
[3] R/W 0 pcie_hcsl_en0
[2] R/W 0 pcie_hcsl_in_en
1] R/W 0 pcie_hcsl_sel_pw
[O] R/W 0 pcie_hcsl_sel_str
Table 7-83 HHI_PCIE _PLL_STS 0x2C
Bit(s) R/W Default Description
[31] R 0 pcie_apll_lock
[30] R 0 pcie_hcsl_cal_done
[29] R 0 pcie_apll_afc_done
Table 7-84 HHI_XTAL_DIVN_CNTL 0x2f
Bit(s) R/W Default Description
12 R/W 0 crt_clk25_en
11 R/W 0 crt_clk24 _en
10 R/W 0 clk24_div2_en
7:0 R/W 0 clk25_div
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Table 7-85 HHI_GCLK2_MPEGO 0x30
Bit(s) R/W Default Description
31-0 R/W AllO Bits [31:0] of the composite MPEG clock gating register
Table 7-86 HHI_GCLK2_MPEG1 0x31
Bit(s) R/W Default Description
31-0 R/W AllO Bits [63:32] of the composite MPEG clock gating register
Table 7-87 HHI_GCLK2_MPEG2 0x32
Bit(s) R/IW Default Description
31-0 R/W AllO Bits [63:32] of the composite MPEG clock gating register
Table 7-88 HHI_GCLK2_OTHER 0x34
Bit(s) R/W Default Description
31-0 R/W All0O Bits [31:0] of the composite Other clock gating register
Table 7-89 HHI_HIFI_PLL_CNTLO 0x36
Bit(s) R/W Default Description
[31] R 0 hifi_dpll_lock
[30] R 0 hifi_dpll_lock_a
[29] R/W 1 hifi_dpll_reset
[28] R/W 0 hifi_dpll_en
[17:16] R/W 0 hifi_dpll_od
[14:10] R/W 0 hifi_dpll_N
[7:0] R/W 0 hifi_dpll_M
Table 7-90 HHI_HIFI_PLL_CNTL1 0x37
Bit(s) R/W Default Description
[18:0] R 0 hifi_dpll_frac
Table 7-91 HHI_HIFI_PLL_CNTL2 0x38
Bit(s) R/W Default Description
[22:20] R/W 0 hifi_dpll_fref_sel
[17:16] R/W 0 hifi_dpll_os_ssc
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Bit(s) R/W Default Description
[15:12] R/W 0 hifi_dpll_ssc_str m
[8] R/W 0 hifi_dpll_ssc_en
[7:4] R/W 0 hifi_dpll_ssc_dep_sel
[1:0] R/W 0 hifi_dpll_ss_mode
Table 7-92 HHI_HIFI_PLL_CNTL3 0x39
Bit(s) R/W Default Description
31 R/W 0 hifi_dpll_afc_bypass
30 R/W 0 hifi_dpll_afc_clk_sel
29 R/W 0 hifi_dpll_code new
28 R/W 0 hifi_dpll_dco_m_en
27 R/W 0 hifi_dpll_dco_sdm_en
25 R/W 0 hifi_dpll_div_mode
24 R/W 0 hifi_dpll_fast_lock
23 R/W 0 hifi_dpll_fb_pre_div
22 R/W 0 hifi_dpll_filter_mode
21 R/W 0 hifi_dpll_fix_en
20 R/W 0 hifi_dpll_freq_shift_en
19 R/W 0 hifi_dpll_load
18 R/W 0 hifi_dpll_load.en
17 R/W 0 hifi-dpll_lock_f
16 R/W 0 hifi_dpll_pulse_width_en
15 R/W 0 hifi_dpll_sdmnc_en
14 R/W 0 hifi_dpll_sdmnc_mode
13 R/W 0 hifi_dpll_sdmnc_range
12 R/W. 0 hifi_dpll_tdc_en
1 R/W 0 hifi_dpll_tdc_mode_sel
10 R/W 0 hifi_dpll_wait_en
Table 7-93 HHI_HIFI_PLL_CNTL4 0x3A
Bit(s) R/W Default Description
[30:28] R/W 0 hifi_dpll_alpha
[26:24] R/W 0 hifi_dpll_rou
[22:20] R/W 0 hifi_dpll_lambda1
[18:16] R/W 0 hifi_dpll_lambda0
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Bit(s) R/W Default Description
[13:12] R/W 0 hifi_dpll_acqg_gain
[11:8] R/W hifi_dpll_filter_pvt2
[7:4] R/W 0 hifi_dpll_filter_pvt1
[1:0] R/W 0 hifi_dpll_pfd_gain
Table 7-94 HHI_HIFI_PLL_CNTLS5 0x3B
Bit(s) R/W Default Description
[30:28] R/W 0 hifi_dpll_adj_vco_ldo
[27:24] R/W hifi_dpll_Im_w
[21:16] R/W 0 hifi_dpll_Im_s
[15:0] R/W 0 hifi_dpll_reve
Table 7-95 HHI_HIFI_PLL_CNTL6 0x3C
Bit(s) R/W Default Description
[31:30] | RW 0 hifi_dpll_afc_hold_t
[29:28] R/W 0 hifi_dpll_lkw_sel
[27:26] R/W 0 hifi_dpll_dco_sdm_clk: sel
[25:24] R/W 0 hifi_dpll_afc_in
[23:22] R/W 0 hifi_dpll_afc_nt
[21:20] R/W 0 hifi_dpll__vc_in
[19:18] R/W 0 hifi_dpll_lock_long
[17:16] R/W 0 hifi_dpll_freq_shift_v
[14:12] R/W 0 hifi_dpll_data_sel
[10:8] R/W 0 hifi_dpll_sdmnc_ulms
[6:0] R/W 0 hifi_dpll_sdmnc_power
Table 7-96 HHI_HIFI_PLL_STS 0x3D
Bit(s) R/W Default Description
[31] R 0 hifi_dpll_lock
[30] R hifi_dpll_lock_a
[29] R 0 hifi_dpll_afc_done
[22:16] R 0 hifi_dpll_sdmnc_monitor
[9:0] R 0 hifi_dpll_out_rsv
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Table 7-97 HHI_TIMER90K 0x3F

Bit(s) R/W Default Description
31-16 R/W 0 Unused
15-0 R/W 0x384 90khz divider
Table 7-98 HHI_NANOQ_MEM_PD_REGO 0x46
Bit(s) R/W Default Description
31~0 R/W Ox(fffffff todo
Table 7-99 HHI_NANOQ_MEM_PD_REG1 0x47
Bit(s) R/W Default Description
31~0 R/W Ox(fffffff todo
Table 7-100 HHI_VIID_CLK_DIV 0x4a
Bit(s) R/W Default Description
31-28 R/W DACO_CLK_SEL
27-24 R/W 0 DAC1_CLK_SEL
23-20 R/W 0 DAC2_CLK_SEL
19 R/W 0 Select adc_pll_clk b2 to be cts_clk_vdac
18 R/W 0 Unused
17 R/W 0 V2_cntl_clk_div. reset
16 R/W 0 V2_cntl_clk_div_en
15-12 R/W 0 Encl_clk_sel
14-8 R/W 0 Unused
7-0 R/W 0 V2_cntl_xdO
Table 7-101 HHI_VIID_CLK_CNTL 0x4b
Bit(s) RIW Default Description
31-20 R/W 0 Unused
19 R/W 0 V2_cntl_clk_en0
18-16 R/W 0 V2_cntl_clk_in_sel
15 R/W 0 V2_cntl_soft_reset
14-5 R/W 0 Unused
4 R/W 0 V2_cntl_div12_en
3 R/W 0 V2_cntl_div6_en
2 R/W 0 V2_cntl_div4_en
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Bit(s) R/W Default Description

1 R/W 0 V2 _cntl_div2_en

0 R/W 0 V2_cntl_div1_en

Table 7-102 HHI_GCLK_LOCK 0x4F

wr rd

SP/SCP sec only all access

Bit(s) R/W Default Description

31 R/W enable error return if write gclk after lock

8 R/W 0 lock gclk2_other

7 R/W 0 lock gclk2_mpeg2

6 R/W 0 lock gclk2_mpeg1

5 R/W 0 lock gclk2_mpeg0

4 R/W 0 lock gclk_sp_mpeg

3 R/W 0 lock gclk1_other

2 R/W 0 lock gclk1_mpeg2

1 R/W 0 lock gclk1_mpeg1

0 R/W 0 lock gclk1_mpeg0
Table 7-103 HHI_GCLK_MPEGO0 0x50

Bit(s) R/W Default Description

31-0 R/W All1 Bits [31:0] of the composite MPEG clock gating register
Table 7-104 HHI_GCLK_MPEG1 0x51

Bit(s) R/W Default Description

31-0 RIW All 1 Bits [63:32] of the composite MPEG clock gating register
Table 7-105 HHI_GCLK_MPEG2 0x52

Bit(s) R/W Default Description

31-0 R/W All1 Bits [63:32] of the composite MPEG clock gating register
Table 7-106 HHI_GCLK_OTHER 0x54

Bit(s) R/W Default Description

31-0 R/W All1 Bits [31:0] of the composite Other clock gating register
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Table 7-107 HHI_GCLK_SP_MPEG 0x55

Bit(s) R/IW Default Description
31-0 R/W 0 bits[31:0] of secure module clock gating.

Table 7-108 HHI_SYS_CPU_CLK_CNTL1 0x57

Bit(s) R/W Default Description

31-25 R/W 0 Reserved

24 R/W 0 Sys_pll_div16_en

23 R/W 0 A55_trace_clk _DIS: Set to 1 to manually disable the A55_trace_clk when

changing the mux selection. Typically this bit is set to 0 sincethe clock muxes
can switch without glithces. This is a “just in case” bit

22:20 R/W 5 0 A55 trace_clk:
A55 clock divided by 2 A55 clock divided by 3 A55 clock-divided by 4 A55 clock
divided by 5 A55 clock divided by 6 A55 clock divided by 7 A55 clock divided by

8
19 R/W 0 Timestamp CNTCLKEN_dis
18 R/W 0 AXI_CLK_DIS: Set to 1 to manually disable the AXI clock when changing the

mux selection. Typically this bit is set to 0 since the clock muxes can switch with-
out glithces. This is a “just in case” bit

17 R/W 0 ATCLK _dis

16 R/W 0 APB_CLK_DIS: Set to 1 to manually disable the APB clock when changing the
mux selection. Typically this bit is set to 0 since the clock muxes can switch with-
out glithces. This is a “just in case” bit

15 R/W 0 Timestamp CNTCLKEN
14~12 R/W 0 Timestamp cntclk mux(not used)
11~9 R/W 1 0 AXI_CLK _MUX:

Ab5 clock divided by 2 A55 clock divided by 3 A55 clock divided by 4 A55 clock
divided by 5 A55 clock divided by 6 A55 clock divided by 7 A55 clock divided by
8

8~6 R/W 2 0 atCLK_MUX:

A55 clock divided by 2 A55 clock divided by 3 A55 clock divided by 4 A55 clock
divided by 5 A55 clock divided by 6 A55 clock divided by 7 A55 clock divided by
8

5~3 R/W 4 0 APB_CLK_MUX:
A55 clock divided by 2 A55 clock divided by 3 A55 clock divided by 4 A55 clock
divided by 5 A55 clock divided by 6 A55 clock divided by 7 A55 clock divided by

8
2 R/W 0 Soft_reset
1 R/W 0 Sys_cpu_clk_div16_en
0 R/W 0 Pclk_en_dbg
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Table 7-109 HHI_VID_CLK_DIV 0x59

Bit(s) R/W Default Description

31-28 R/W ENCI_CLK_SEL

27-24 R/W 0 ENCP_CLK_SEL

23-20 R/W 0 ENCT_CLK_SEL

19-18 R/W 0 UNUSED

17 R/W 0 CLK_DIV_RESET

16 R/W 0 CLK_DIV_EN

15-8 R/W 1 XD1

7-0 R/W 1 XDO

Table 7-110 HHI_MPEG_CLK_CNTL 0x5d

Bit(s) R/W Default Description

31 R/W 0 NEW_DIV_EN: If this bit is set to 1, then bits[30:16] make up the clk81 divider. If
this bit is 0, then bits[6:0] dictate the divider value. This is a new feature that al-
lows clk81 to be divided down to a very slow frequency.

30~16 R/W 0 NEW_DIV: New divider value if bit[31] =1

15 R/W 0 Production clock enable

14-12 R.W 6 MPEG_CLK_SEL (See clock document)

11-10 R/W 0 unused

9 R.W 0 RTC Oscillator Enable: Set this bit to 1 to connect the RTC 32khz oscillator out-
put as the XTAL input for the divider above

8 R/W 0 Divider Mux: 0 =the ARC clock and the MPEG system clock are connected to
the 27Mhz crystal. 1 = the ARC clock and the MPEG system clock are connected
toithe MPEG PLL divider

7 R/W 1 PLL Mux: 0 = all circuits associated with the MPEG PLL are connected to
27Mhz. 1 = all circuits associated with the MPEG PLL are connected to the
MPEG PLL

6-0 R/W 0 PLL Output divider. The MPEG System clock equals the video PLL clock fre-
quency divided by (N+1). Note: N must be odd (1,3,5,....) so that the MPEG clock
is divided by an even number to generate a 50% duty cycle.
Table 7-111 HHI_VID_CLK_CNTL 0x5f

Bit(s) R/W Default Description

31-21 R/W TCON_CLKO_CTRL

20 R/W 0 CLK_EN1

19 R/W 0 CLK_ENO

18-16 R/W 0 CLK_IN_SEL

15 R/W 0 SOFT_RESET

14 R/W 0 PH23_ENABLE

13 R/W 0 DIV12_PH23
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Bit(s) R/W Default Description
12-5 R/W 0 UNUSED
4 R/W 0 DIV12_EN
3 R/W 0 DIV6_EN
2 R/W 0 DIV4_EN
1 R/W 0 DIV2_EN
0 R/W 0 DIV1_EN
Table 7-112 HHI_TS_CLK_CNTL 0x64
Bit(s) R/W Default Description
8 R/W 0 ts_clk clk_en
7:0 R/W 0 ts_clk clk_div
Table 7-113 HHI_VID_CLK_CNTL2 0x65
Bit(s) R/W Default Description
31-16 R 0
15-9 R/W 0 Reserved
8 R/W 0 Atv demod vdac gated clock control
7 R/W 1 LCD_AN_CLK_PHY2 gated clock control. 1 = enable
6 R/W 1 LCD_AN_CLK_PH3 gated clock control
5 R/W 1 HDMI_TX_PIXEL_CLK gated clock control
4 R/W 1 VDAC_clk gated clock control
3 R/W 1 ENCL gated clock control
2 R/W 1 ENCP gated clock control
1 R/W 1 ENCT gated clock control
0 R/W 1 ENCI gated clock control
Table 7-114 HHI_SYS_CPU_CLK_CNTLO 0x67
Bit(s) R/W Default Description
31 R Final_mux_sel
30 R 0 Final_dyn_mux_sel
29 R 0 Busy_cnt
28 R 0 busy
26 R/W 0 Dyn_enable
25-20 R/W 0 Mux1_divn_tcnt
18 R/W 0 Postmux1
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Bit(s) R/W Default Description

17-16 R/W 0 Premux1

15 R/W 0 Manual_mux_mode

14 R/W 0 Manual_mode_post

13 R/W 0 Manual_mode_pre

12 R/W 0 Force update_t

11 R/W 0 Final_mux_sel

10 R/W 0 Final_dyn_mux_sel

9-4 R/W 0 mux0_divn_tent

3 R/W 0 Rev

2 R/W 0 Postmux0

1-0 R/W 0 Premux0

Table 7-115 HHI_VID_PLL_CLK_DIV 0x68

Bit(s) R/W Default Description

31~24 R 0 RESERVED

23~20 R/W 0 Reserved

19 R/W 0 CLK_FINAL_EN

18 R/W 0 CLK_DIV1

17~16 R/W 0 CLK_SEL

15 R/W 0 SET_PRESET

14-0 R/W 0 SHIFT_PRESET

Table 7-116 HHI_MALI_CLK_CNTL 0x6c

Bit(s) R/IW Default Description

31 R/W 0 0: mali_clk_cntl[14:0];
1: mali_clk_cntl[30:16];

27~25 R/W 0 CLK_SEL: See the Clock Tree document for information related to cts_mali _clk
0:0scin; 1:gp0pll; 2:hifi_pll; 3:fclk_div2p5; 4:fclk_div3; 5:fclk_div4; 6:fclk_div5; 7:
fclk_div7;

24 R/W 0 CLK_EN: See the Clock Tree document for information related to cts_ mali _clk

23 R/W 0 Reserved

22~16 R/W 0 CLK_DIV: See the Clock Tree document for information related to cts_ mali _clk

15~12

11~9 R/W 0 CLK_SEL: See the Clock Tree document for information related to cts_mali _clk
0:oscin; 1:gp0pll; 2:mpll2; 3:mpll1; 4:fclk_div7; 5:fclk_div4; 6:fclk_div3; 7:fclk_
div5;

8 R/W 0 CLK_EN: See the Clock Tree document for information related to cts_ mali _clk
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Bit(s) R/W Default Description
7 R/W 0 Reserved
6-0 R/W 0 CLK_DIV: See the Clock Tree document for information related to cts_ mali _clk

Table 7-117 HHI_VPU_CLKC_CNTL 0x6D

Bit(s) R/W Default Description

31 R/W 0 Final mux sel

30-29 R/W 0 Reserved

27~25 R/W 0 CLK_SEL: See the Clock Tree document for information related to cts_vpu_clkc
0:fclk_div4; 1:fclk_div3; 2:fclk_div5; 3:fclk_div7; 4:mpll1; 5:vid_pll; 6:mpll2; 7:
gpOpll;

24 R/W 0 CLK_EN: See the Clock Tree document for information related to cts_vpu_clkc

23 R/W 0 Reserved

22~16 R/W 0 CLK_DIV: See the Clock Tree document for information related to cts_vpu_clkc

15~12

11~9 R/W 0 CLK_SEL: See the Clock Tree document for information related to cts_vpu_clkc
0:fclk_div4; 1:fclk_div3; 2:fclk_div5; 3:fclk_div7; 4:mpll1; 5:vid_pll; 6:mpli2; 7:
gpOpll;

8 R/W 0 CLK_EN: See the Clock Tree document for information related to cts_vpu_clkc

7 R/W 0 Reserved

6-0 R/W 0 CLK_DIV: See the Clock Tree document for information related to cts_vpu_clkc

Table 7-118 HHI_VPU_CLK_CNTL 0x6F

Bit(s) R/W Default Description

31 R/W 0 Final mux sel

30-29 R/W 0 Reserved

27~25 R/W 0 CLK_SEL: See the Clock Tree document for information related to cts_vpu_clk
0:fclk_div3; 1:fclk_div4; 2:fclk_div5; 3:fclk_div7; 4:mpll1; 5:vid_pll; 6:hifi_pll; 7:
gp0_pll;

24 R/W 0 CLK_EN: See the Clock Tree document for information related to cts_vpu_clk

23 R/W 0 Reserved

22~16 R/W 0 CLK_DIV: See the Clock Tree document for information related to cts_vpu_clk

15~12

11~9 R/W 0 CLK_SEL: See the Clock Tree document for information related to cts_vpu_clk
0:fclk_div3; 1:fclk_div4; 2:fclk_div5; 3:fclk_div7; 4:mplli1; 5:vid_pll; 6:hifi_pll; 7:
gp0_pll;

8 R/W 0 CLK_EN: See the Clock Tree document for information related to cts_vpu_clk

7 R/W 0 Reserved

6-0 R/W 0 CLK_DIV: See the Clock Tree document for information related to cts_vpu_clk
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Table 7-119 HHI_NN_CNTL 0x71

Bit(s) R/W Default Description

31~30 R/W 0x3 todo

Table 7-120 HHI_NN_CLK_CNTL 0x72

Bit(s) R/W Default | Description

27:25 R/W 0 NN_core_clk; clk_sel
0:oscin; 1:gp0_pll; 2:hifi_pll; 3:fclk_div2p5;; 4:fclk_div3; 5:fclk_div4; 6:fclk_div5;
7:fclk_div7;

24 R/W 0 NN_core_clk; clk_en

22:16 R/W 0 NN_core_clk; clk_div

11:9 R/W 0 NN_axi_clk; clk_sel
0:0scin; 1:gp0_pll; 2:hifi_pll; 3:fclk_div2p5;; 4:fclk_div3; 5:fclk_div4; 6:fclk_div5;
7:fclk_div7;

8 R/W 0 NN_axi_clk; clk_en

6:0 R/W 0 NN_axi_clk; clk_div

Table 7-121 HHI_HDMI_CLK_CNTL 0x73

Bit(s) R/W Default Description

31-20 R/W 0 Reserved

19~16 R/W 0 crt_hdmi_pixel_clk. sel

15~11 R/W 0 Reserved

10~9 R/W 0 CLK_SEL: See the Clock Tree document for information related to cts_hdmi_
gyc?&;lr‘l( 1:fclk_div4; 2:fclk_div3; 3:fclk_div5;

8 R/W 0 Cle_EN: See the Clock Tree document for information related to cts_hdmi_sys_
c

7 R/W 0 Reserved

6-0 R/W 0 CLK_DIV: See the Clock Tree document for information related to cts_hdmi_
sys_clk

Table 7-122 HHI_ETH_CLK_CNTL 0x76

Bit(s) RIW Default Description

17 R/W 0 eth_mac_speed; 0:div 20; 1: div2;

16 R/W 0 invert clk_rmii_pad_i

13 R/W 0 invert clk_rmii_pad o

12 R/W 0 clk_rmii_pad_o;
0: rmii_clk; 1: rmii_div;

11:9 R/W 0 rmii_clk; clk_sel;
0: fclk_div2; 7: clk_rmii_pad_i;

8 R/W 0 rmii_clk; clk_en
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Bit(s) R/W Default Description
7 R/W 0 eth_clk125M; clk_en;
6:0 R/W 0 rmii_clk; clk_div

Table 7-123 HHI_VDEC_CLK_CNTL 0x78

Bit(s) R/W Default Description

31-28 R/W 0 Reserved

27~25 R/W 0 CLK_SEL: See the Clock Tree document for information related to cts_hcodec_
gl:lf(clk_div2p5; 1:fclk_div3; 2:fclk_div4; 3:fclk_div5; 4:fclk_div7; 5:hifi_pll; 6:gpO0pll;
7:0scin;

24 R/W 0 Cle_EN: See the Clock Tree document for information related to cts._hcodec_
c

23 R/W 0 Reserved

22~16 R/W 0 CLK_DIV: See the Clock Tree document for information related to ctshcodec_clk

15~12 R/W 0 Reserved

11~9 R/W 0 CLK_SEL: See the Clock Tree document for information related to cts_vdec_clk
0:fclk_div2p5; 1:fclk_div3; 2:fclk_div4; 3:fclk div5; 4:fclk_div7; 5:hifi_pll; 6:gpOpll;
7:0scin;

8 R/W 0 CLK_EN: See the Clock Tree document for information related to cts_vdec_clk

7 R/W 0 Reserved

6-0 R/W 0 CLK_DIV: See the Clock Tree document for information related to cts_vdec_clk

Table 7-124 HHI_VDEC2_CLK_CNTL 0x79

Bit(s) R/W Default Description

31-28 R/W 0 Reserved

27~25 R/W 0 HEVCB_CLK_SEL: See the Clock Tree document for information related to cts_
(r;:ef\élclz(bjj(i:\llkZp& 1:fclk_div3; 2:fclk_div4; 3:fclk_div5; 4:fclk_div7; 5:hifi_pll; 6:gpO0pll;
7:0scin;

24 R/W 0 HEVCB_CLK_EN: See the Clock Tree document for information related to cts_
hevcb_clk

23 RIW 0 Reserved

22~16 R/W 0 HEVCB_CLK_DIV: See the Clock Tree document for information related to cts_
hevcb_clk

15~12

11~9 R/W 0 HEVCF_CLK_SEL: See the Clock Tree document for information related to cts_
8%5:3!52%; 1:fclk_div3; 2:fclk_div4; 3:fclk_div5; 4:fclk_div7; 5:hifi_pll; 6:gpO0pll;
7:0scin;

8 R/W 0 HEVCF_CLK_EN: See the Clock Tree document for information related to cts_
hevcf_clk

7 R/W 0 Reserved

6-0 R/W 0 rI-}IEV?)FH(CLK_DIV: See the Clock Tree document for information related to cts_

evcf ¢
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Table 7-125 HHI_VDEC3_CLK_CNTL 0x7a

Bit(s) R/IW Default Description

31 R/W 0 cts_hcodec_clk;
0: use VDEC_CLK_CNTL; 1: use VDEC3_CLK_CNTL;

27~25 R/W 0 CLK_SEL: See the Clock Tree document for information related to cts_hcodec_
clk
0:fclk_div2p5; 1:fclk_div3; 2:fclk_div4; 3:fclk_div5; 4:fclk_div7; 5:hifi_pll; 6:gpOpll;
7:0scin;

24 R/W 0 CLK_EN: See the Clock Tree document for information related to cts_hcodec_
clk

23 R/W 0 Reserved

22~16 R/W 0 CLK_DIV: See the Clock Tree document for information related to ctshcodec_clk

15 R/W 0 cts_vdec_clk;
0: use VDEC_CLK CNTL; 1: use VDEC3_CLK_CNTL;

11~9 R/W 0 CLK_SEL: See the Clock Tree document for information related to cts_vdec_clk
0:fclk_div2p5; 1:fclk_div3; 2:fclk_div4; 3:fclk_div5; 4:fclk_div7; 5:hifi_pll; 6:gpOpll;
7:0scin;

8 R/W 0 CLK_EN: See the Clock Tree document for information related to cts_vdec_clk

7 R/W 0 Reserved

6-0 R/W 0 CLK_DIV: See the Clock Tree document for information related to cts_vdec_clk

Table 7-126 HHI_VDEC4_CLK_CNTL 0x7b

Bit(s) R/W Default | Description

31 R/W 0 HEVCB_CLK;
0: use VDEC2_ CLK_CNTL; 1: use VDEC4_CLK_CNTL;

27~25 R/W 0 HEVCB_CLK_SEL: See the Clock Tree document for information related to cts_
hevcb_clk
0:felk_div2p5; 1:fclk_div3; 2:fclk_div4; 3:fclk_div5; 4:fclk_div7; 5:hifi_pll; 6:gpOpll;
7:0scin;

24 R/W 0 HEVCB_CLK_EN: See the Clock Tree document for information related to cts__
hevcb_clk

23 R/W 0 Reserved

22~16 R/W 0 HEVCB_CLK_DIV: See the Clock Tree document for information related to cts_
hevcb_clk

15 R/W 0 HEVCF_CLK;
0: use VDEC2_CLK_CNTL; 1: use VDEC4_CLK_CNTL;

11~9 R/W 0 HEVCF_CLK_SEL: See the Clock Tree document for information related to cts_
hevcf_clk
0:fclk_div2p5; 1:fclk_div3; 2:fclk_div4; 3:fclk_div5; 4:fclk_div7; 5:hifi_pll; 6:gp0pll;
7:0scin;

8 R/W 0 HEVCF_CLK_EN: See the Clock Tree document for information related to cts__
hevcf _clk

7 R/W 0 Reserved

6-0 R/W 0 HEVCF_CLK_DIV: See the Clock Tree document for information related to cts_
hevcf_clk
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Table 7-127 HHI_HDCP22_CLK_CNTL 0x7c

Bit(s) R/W Default Description
31-0 R/W 0 Reserved
26-25 R/W 0 Clk_sel:

0:cts_oscin_clk 1:fclk_div4 2:fclk_div3 3:fclk_div5
24 R/W 0 Clk_en
23-0 R/W 0 Clk_div

Table 7-128 HHI_VAPBCLK_CNTL 0x7d

Bit(s) R/W Default Description
31 R/W 0 Final_mux_sel
30 R/W 0 Enable
29-28 R/W 0 Reserved
27-25 R/W 0 Mux1_sel:

0:fclk_div4 1:fclk_div3 2:fclk_div5 3:fclk_div7 4:mp1_clk_out 5:vid_pll_clk 6:

mp2_clk_out 7:fclk_div2p5
24 R/W 0 Mux1_en
23 R/W 0 Reserved
22-16 R/W 0 Mux1_div
15-12 R/W 0 Reserved
11-9 R/W 0 Mux0_sel,as mux1_sel
8 R/W 0 Mux0_en
7 R/W 0 Reserved
6-0 R/W 0 Mux0_div

Table 7-129 HHI_VPU_CLKB_CNTL 0x83

Bit(s) R/W Default Description
31-25 R/W 0 Reserved
24 R/W 0 Cts_vpu_clkb_tmp en
21-20 R/W 0 Cts_vpu_clkb_tmp sel
19-16 R/W 0 Cts_vpu_clkb_tmp div
9 R/W 0 Vpu_clkb_latch_en
8 R/W 0 Vpu_clkb_en
7-0 R/W 0 Vpu_clkb_div
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Table 7-130 HHI_SYS_CPU_CLK_CNTL2 0x84

Bit(s) R/W Default Description

31 R Cpu1:Final_mux_sel

30 R 0 Cpu1:Final_dyn_mux_sel

29 R 0 Cpu1:Busy_cnt

28 R 0 Cpu1:busy

26 R/W 0 Cpu1:Dyn_enable

25-20 R/W 0 Cpu1:Mux1_divn_tcnt

18 R/W 0 Cpu1:Postmux1

17-16 R/W 0 Cpu1:Premux1

15 R/W 0 Cpu1:Manual_mux_mode

14 R/W 0 Cpu1:Manual_mode_post

13 R/W 0 Cpu1:Manual_mode_pre

12 R/W 0 Cpu1:Force_update_t

11 R/W 0 Cpu1:Final_mux_sel

10 R/W 0 Cpu1:Final_dyn_mux_sel

9-4 R/W 0 Cpu1:mux0_divn_tcnt

3 R/W 0 Rev

2 R/W 0 Cpu1:Postmux0

1-0 R/W 0 Cpu1:Premux0
Table 7-131 HHI_SYS_CPU_CLK_CNTL3 0x85

Bit(s) R/W Default Description

31 R Cpu2:Final_mux_sel

30 R 0 Cpu2:Final_dyn_mux_sel

29 R 0 Cpu2:Busy_cnt

28 R 0 Cpu2:busy

26 R/W 0 Cpu2:Dyn_enable

25-20 R/W 0 Cpu2:Mux1_divn_tcnt

18 R/W 0 Cpu2:Postmux1

17-16 R/W 0 Cpu2:Premux1

15 R/W 0 Cpu2:Manual_mux_mode

14 R/W 0 Cpu2:Manual_mode_post

13 R/W 0 Cpu2:Manual_mode_pre

12 R/W 0 Cpu2:Force_update_t

1" R/W 0 Cpu2:Final_mux_sel
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Bit(s) R/W Default Description
10 R/W 0 Cpu2:Final_dyn_mux_sel
9-4 R/W 0 Cpu2:mux0_divn_tcnt
3 R/W 0 Rev
2 R/W 0 Cpu2:Postmux0
1-0 R/W 0 Cpu2:Premux0
Table 7-132 HHI_SYS_CPU_CLK_CNTL4 0x86
Bit(s) R/W Default Description
31 Cpu3:Final_mux_sel
30 0 Cpu3:Final_dyn_mux_sel
29 R 0 Cpu3:Busy_cnt
28 R 0 Cpu3:busy
26 R/W 0 Cpu3:Dyn_enable
25-20 R/W 0 Cpu3:Mux1_divn_tcnt
18 R/W 0 Cpu3:Postmux1
17-16 R/W 0 Cpu3:Premux1
15 R/W 0 Cpu3:Manual_mux_mode
14 R/W 0 Cpu3:Manual_mode_post
13 R/W 0 Cpu3:Manual_mode_pre
12 R/W 0 Cpu3:Force_update_t
1" R/W 0 Cpu3:Final_mux_sel
10 R/W 0 Cpu3:Final_dyn_mux_sel
9-4 R/W 0 Cpu3:mux0_divn_tcnt
3 R/W 0 Rev
2 R/W 0 Cpu3:Postmux0
1-0 R/W 0 Cpu3:Premux0
Table 7-133 HHI_SYS_CPU_CLK_CNTL5 0x87
Bit(s) R/IW Default Description
31 R dsu:Final_mux_sel
30 0 dsu:Final_dyn_mux_sel
29 0 dsu:Busy_cnt
28 R 0 dsu:busy
26 R/W 0 dsu:Dyn_enable
25-20 R/W 0 dsu:Mux1_divn_tcnt
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Bit(s) R/W Default Description

18 R/W 0 dsu:Postmux1

17-16 R/W 0 dsu:Premux1

15 R/W 0 dsu:Manual_mux_mode

14 R/W 0 dsu:Manual_mode_post

13 R/W 0 dsu:Manual_mode_pre

12 R/W 0 dsu:Force_update_t

11 R/W 0 dsu:Final_mux_sel

10 R/W 0 dsu:Final_dyn_mux_sel

9-4 R/W 0 dsu:mux0_divn_tcnt

3 R/W 0 Rev

2 R/W 0 dsu:Postmux0

1-0 R/W 0 dsu:Premux0

Table 7-134 HHI_SYS_CPU_CLK_CNTL6 0x88

Bit(s) R/W Default Description

27-24 R/W Cpu_clk_sync_mux_sel

23 R/W 0 Sys_pll_mux_sel

22-20 R/W 0 Sys_clk_mux_sel

11 R/W 0 Tsclk_dis

10-8 R/W 0 Tsclk_mux

7 R/W 0 Periphclk_(dis

6-4 R/W 0 Periphclk_mux

3 R/W 0 Gicclk_dis

2-0 R/W 0 Gciclk_mux

Table 7-135 HHI_GEN_CLK_CNTL 0x8a

Bit(s) RIW Default Description

31-17 R/W 0 Reserved

16~12 R/W 0 CLK_SEL:
0:cts_oscin_clk 1:rtc_oscin_i 2:sys_cpu_clk_div16 3:ddr_dpll_pt_clk 4:vid_pll_
clk 5:gp0_pll_clk 6:gp1_pll_clk 7:hifi_pll_clk 8:pcie_clk_in_n 9:pcie_clk_in_p 12:
cts_msr_clk 16:acodec_dac_clk 17:sys_cpu_clk_div16; 20:fclk_div2; 21:fclk_
div3; 22:fclk_div4; 23:fclk_div5; 24:fclk_div7; 25:mpll0_clk; 26:mpll1_clk; 27:
mpll2_clk; 28:mplI3_clk;

11 R/W 0 CLK_EN: See the Clock Tree document for information related to gen_clk_out

10~0 R/W 0 CLK_DIV: See the Clock Tree document for information related to gen_clk_out

Below register is for clock control for cts_vdin_meas_clk
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Table 7-136 HHI_VDIN_MEAS_CLK_CNTL 0x94

Bit(s) R/W Default Description

31-12 R/W 0 unused

11-9 R/W 0 CLK_SEL: See the Clock Tree document for information related to cts_vdin_
meas_clk
0:0scin; 1:fclk_div4; 2:fclk_div3; 3:fclk_div5; 4:vid_pll; 5:gp0_pll; 6:fclk_div2; 7:
fclk_div7;

8 R/W 0 CLK_EN: See the Clock Tree document for information related to cts_vdin_
meas_clk

6-0 R/W 48 CLK_DIV: See the Clock Tree document for information related to cts_vdin .
meas_clk

Table 7-137 HHI_NAND_CLK_CNTL 0x97

Bit(s) R/W Default Description
31-12 R/W 0 unused
11-9 R/W 0 CLK_SEL:

0:cts_oscin_clk 1:fclk_div2 2:fclk_div3 3:fclk: div5 4:fclk_div7 5:mp2_clk_out 6:
mp3_clk_out 7:gp0_pll_clk

8 Reserved
7 R/W 1 CLK_EN:
6-0 R/W 0 CLK_DIV

Table 7-138 HHI_SD_EMMC_CLK_CNTL 0x99

Bit(s) R/W Default Description

31-28 R/W 0 unused

27-25 R/W 0 Sd_emmc_B_CLK_SEL:
0:cts_oscin_clk 1:fclk_div2 2:fclk _div3 3:fclk_div5 4:fclk_div7 5:mp2_clk_out 6:
mp3_clk_out 7:gp0_pll_clk

24 Reserved

23 R/W 1 Sd_emmc_B_CLK_EN:

22-16 R/W 0 Sd_emmc_B_CLK_DIV

15-12 R/W 0 reseverd

11-9 R/W 0 Sd_emmc_A CLK_SEL:
0:cts_oscin_clk 1:fclk_div2 2:fclk_div3 3:fclk_div5 4:fclk_div7 5:mp2_clk_out 6:
mp3_clk_out 7:gp0_pll_clk

8 Reserved

7 R/W 1 Sd_emmc_A_CLK_EN:

6-0 R/W 0 Sd_emmc_A_CLK_DIV
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Table 7-139 HHI_HEVC Encoder_CLK_CNTL 0x9A

Bit(s) R/W Default Description

27:25 R/W 0 HEVC Encoder_cclk clk_sel;
0:oscin; 1:fclk_div4; 2:fclk_div3; 3:fclk_div5; 4:fclk_div7; 5:mpll2; 6:mplI3; 7:
gpOpli;

24 R/W 0 HEVC Encoder_cclk clk_en

22:16 R/W 0 HEVC Encoder_cclk clk_div

11:9 R/W 0 HEVC Encoder_bclk clk_sel;
0:oscin; 1:fclk_div4; 2:fclk_div3; 3:fclk_div5; 4:fclk_div7; 5:mpll2; 6:mpll3; 7:
gpOpll;

8 R/W 0 HEVC Encoder_bclk clk_en

6:0 R/W 0 HEVC Encoder_bclk clk_div

Table 7-140 HHI_HEVC Encoder_CLK_CNTL2 0x9B

Bit(s) R/W Default Description

11:9 R/W 0 HEVC Encoder_aclk clk_sel;
0:oscin; 1:fclk_div4; 2:fclk_div3; 3:fclk_div5; 4:fclk_div7; 5:mpll2; 6:mplI3; 7:
gpOpli;

8 R/W 0 HEVC Encoder_aclk clk_en

6:0 R/W 0 HEVC Encoder_aclk clk_div

Table 7-141 HHI_MPLL_CNTLO 0x9E

Bit(s) R/W Default Description

[21:20] R/W 0 mpll_sys_dpll_exldo

[18:16] R/W 0 mpll_test_c

[15:12] R/W 0 mpll_dds_reve

[11:10] R/W 0 mpll_dds_vc_vdd

[9:8] R/W 0 mpll_dds_vr_fb1

[7:6] R/W 0 mpll_dds_vr_fb2

[1] R/W 0 mpll_dds_enldo

[0] R/W 0 mpll_dds_ldo_rupsel
Table 7-142 HHI_MPLL_CNTL1 0x9F

Bit(s) R/IW Default Description

[31] R/W 0 mpll_dds0_en

[30] R/W 0 mpll_dds0_sdm_en

[29] R/W 0 mpll_dds0_ss_en

[28:20] R/W 0 mpll_dds0_n_in

[13:0] R/W 0 mpll_dds0_sdm_in
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Table 7-143 HHI_MPLL_CNTL2 0xA0
Bit(s) R/W Default Description
[31] R/W mpll_ddsO0_ir_bypass
[30] R/W 0 mpll_dds0_load
[29] R/W 0 mpll_ddsO_Ip_en
[28] R/W 0 mpll_dds0_modesel
[20:16] R/W 0 mpll_dds0_f set
[15:12] R/W 0 mpll_ddsO0_ir_byin
[10:8] R/W 0 mpll_dds0_p_set
[7:4] R/W 0 mpll_dds0_vref cf
[3:0] R/W 0 mpll_ddsO_vref cs
Table 7-144 HHI_MPLL_CNTL3 0xA1
Bit(s) R/W Default Description
[31] R/W 0 mpll_dds1_en
[30] R/W mpll_dds1_sdm_en
[29] R/W 0 mpll_dds1_ss_en
[28:20] R/W 0 mpll_dds1_n_in
[13:0] R/W 0 mpll_dds1_sdm_in
Table 7-145 HHI_MPLL_CNTL4 0xA2
Bit(s) R/W Default Description
[31] R/W 0 mpll_dds1_ir_bypass
[30] R/W 0 mpll_dds1_load
[29] R/W 0 mpll_dds1_Ip_en
[28] R/W 0 mpll_dds1_modesel
[20:16] R/W 0 mpll_dds1_f set
[15:12] R/W 0 mpll_dds1_ir_byin
[10:8] R/W 0 mpll_dds1_p_set
[7:4] R/W 0 mpll_dds1_vref cf
[3:0] R/W 0 mpll_dds1_vref cs
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Table 7-146 HHI_MPLL_CNTLS5 0xA3
Bit(s) R/W Default Description
[31] R/W 0 mpll_dds2_en
[30] R/W mpll_dds2_sdm_en
[29] R/W 0 mpll_dds2_ss_en
[28:20] R/W 0 mpll_dds2_n_in
[13:0] R/W 0 mpll_dds2_sdm_in
Table 7-147 HHI_MPLL_CNTL6 0xA4
Bit(s) R/W Default Description
[31] R/W mpll_dds2_ir_bypass
[30] R/W 0 mpll_dds2_load
[29] R/W 0 mpll_dds2_Ip_en
[28] R/W 0 mpll_dds2_modesel
[20:16] R/W 0 mpll_dds2_f set
[15:112] | RIW 0 mpll_dds2_ir_byin
[10:8] R/W 0 mpll_dds2_p_set
[7:4] R/W 0 mpll_dds2_vref_cf
[3:0] R/W 0 mpll_dds2_vref cs
Table 7-148 HHI_MPLL_CNTL7 0xA5
Bit(s) R/W Default Description
[31] R/W 0 mpll_dds3_en
[30] R/W 0 mpll_dds3_sdm_en
[29] R/W 0 mpll_dds3_ss_en
[28:20] | RIW 0 mpll_dds3_n_in
[13:0] R/W 0 mpll_dds3_sdm_in
Table 7-149 HHI_MPLL_CNTLS8 0xA6
Bit(s) R/W Default Description
[31] R/W mpll_dds3_ir_bypass
[30] R/W 0 mpll_dds3_load
[29] R/W 0 mpll_dds3_Ip_en
[28] R/W 0 mpll_dds3_modesel
[20:16] R/W 0 mpll_dds3_f set
[15:12] | RIW 0 mpll_dds3_ir_byin
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Bit(s) R/W Default Description

[10:8] R/W 0 mpll_dds3 p_set
[7:4] R/W 0 mpll_dds3_vref_cf
[3:0] R/W 0 mpll_dds3_vref cs

Table 7-150 HHI_MPLL_STS 0xA7

Bit(s) R/W Default Description
[28] R mpll_dds0_ir_done
[27:24] R 0 mpll_dds0_ir_out
[20] R 0 mpll_dds1_ir_done
[19:16] R 0 mpll_dds1_ir_out
[12] R 0 mpll_dds2_ir_done
[11:8] R 0 mpll_dds2_ir_out
[4] R 0 mpll_dds3_ir_done
[3:0] R 0 mpll_dds3_ir_out
Table 7-151 HHI_FIX_PLL_CNTLO 0xA8
Bit(s) R/W Default Description
[31] R 0 fix_dpll_lock
[30] R 0 fix_dpll_lock_a
[29] R/W 1 fix_dpll_reset
[28] R/W 0 fix_dpll_en
[17:16] | RIW 0 fix.dpll_od
[14:10] R/W 0 fix_dpll_N
[7:0] R/W 0 fix_dpll_M
Table 7-152 HHI_FIX_PLL_CNTL1 0xA9
Bit(s) R/W Default Description
[25] R/W 0 fix_dpll_div2p5_en
[24:20] R/W 0 fixpll_dpll_clken
[18:0] R/W 0 fix_dpll_frac
Table 7-153 HHI_FIX_PLL_CNTL2 0xAA
Bit(s) R/IW Default Description
[22:20] R/W 0 fix_dpll_fref_sel
[17:16] R/W 0 fix_dpll_os_ssc
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Bit(s) R/W Default Description
[15:12] R/W 0 fix_dpll_ssc_str m
[8] R/W fix_dpll_ssc_en
[7:4] R/W 0 fix_dpll_ssc_dep_sel
[1:0] R/W 0 fix_dpll_ss_mode
Table 7-154 HHI_FIX_PLL_CNTL3 0xAB
Bit(s) R/W Default Description
31 R/W fix_dpll_afc_bypass
30 R/W 0 fix_dpll_afc_clk_sel
29 R/W 0 fix_dpll_code new
28 R/W 0 fix_dpll_dco_m_en
27 R/W 0 fix_dpll_dco_sdm_en
25 R/W 0 fix_dpll_div_mode
24 R/W 0 fix_dpll_fast_lock
23 R/W 0 fix_dpll_fb_pre_div
22 R/W 0 fix_dpll_filter_mode
21 R/W 0 fix_dpll_fix_en
20 R/W 0 fix_dpll_freq_shift en
19 R/W 0 fix_dpll_load
18 R/W 0 fix_dpll_load_en
17 R/W 0 fix_dpll_lock_f
16 R/W 0 fix_dpll_pulse_width_en
15 R/W 0 fix_dpll_sdmnc_en
14 R/W 0 fix_dpll_sdmnc_mode
13 R/W 0 fix_dpll_sdmnc_range
12 R/W 0 fix_dpll_tdc_en
1 R/W 0 fix_dpll_tdc_mode_sel
10 R/W 0 fix_dpll_wait_en
7 R/W 0 fix_dpll_ssclk_sel
6 R/W 0 fix_dpll_clk_irsel
5 R/W 0 fix_dpll_clk50m_en
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Table 7-155 HHI_FIX_PLL_CNTL4 0xAC
Bit(s) R/W Default Description
[31:28] | RwW 0 fix_dpll_alpha
[27:24] R/W 0 fix_dpll_rou
[18:16] | RIW 0 fix_dpll_lambda0
[13:12] R/W 0 fix_dpll_acq_gain
[11:8] R/W 0 fix_dpll_filter_pvt2
[7:4] R/W 0 fix_dpll_filter_pvt1
[1:0] R/W 0 fix_dpll_pfd_gain
Table 7-156 HHI_FIX_PLL_CNTL5 0xAD
Bit(s) R/W Default Description
[30:28] R/W 0 fix_dpll_adj_vco_ldo
[27:24] | RIW 0 fix_dpll_Im_w
[21:16] R/W 0 fix_dpll_Im_s
[15:0] R/W 0 fix_dpll_reve
Table 7-157 HHI_FIX_PLL_CNTL6 OxAE
Bit(s) R/W Default Description
[31:30] | Rw 0 fix_dpll_afc_hold_t
[29:28] | RIW 0 fix_dpll_Ikw_sel
[27:26] R/W 0 fix_dpll_dco_sdm_clk_sel
[25:24] | RIW 0 fix_dpll afc_in
[23:22] | RW 0 fix_dpll_afc_nt
[21:20] R/W 0 fix_dpll_vc_in
[19:18] R/W 0 fix_dpll_lock_long
[17:16] R/W 0 fix_dpll_freq_shift_v
[14:12] R/W 0 fix_dpll_data_sel
[10:8] R/W 0 fix_dpll_sdmnc_ulms
[6:0] R/W 0 fix_dpll_sdmnc_power
Table 7-158 HHI_FIX_PLL_STS 0xAF
Bit(s) R/W Default Description
[31] R 0 fix_dpll_lock
[30] R 0 fix_dpll_lock_a
[29] R 0 fix_dpll_afc_done
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Bit(s) R/W Default Description
[22:16] R 0 fix_dpll_sdmnc_monitor
[9:0] R 0 fix_dpll_out_rsv

Table 7-159 HHI_VDAC_CNTLO 0xBB

Bit(s) R/W Default Description
27 R/W 0 CDAC_BIAS_C
26 R/W 0 CDAC_EXT_VREF_EN
25 R/W 0 CDAC_DRIVER_ADJ
24 R/W 0 CDAC_CLK_PHASE_SEL
23~21 R/W 0 CDAC_RL_ADJ
20~16 R/W 0 CDAC_VREF_ADJ
15~8 R/W 0 CDAC_CTRL_RESV2
7~0 R/W 0 CDAC_CTRL_RESV1
Table 7-160 HHI_VDAC_CNTL1 0xBC
Bit(s) R/W Default Description
23~16 R 0 CDAC_DIG_OUT_RESV
15~4 R 0 Reserved
3 R/W 0 Cdac_pwd
2~0 R/W 0 CDAC_GSW
Table 7-161 HHI_SYS_PLL_CNTLO 0xBD
Bit(s) R/W Default Description
[31] R 0 sys_dpll_lock
[30] R 0 sys_dpll_lock_a
[29] R/W 1 sys_dpll_reset
[28] R/W 0 sys_dpll_en
[18:16] R/W 0 sys_dpll_od
[14:10] R/W 0 sys_dpll_N
[7:0] R/W 0 sys_dpll_M

Table 7-162 HHI_SYS_PLL_CNTL1 OxBE

Bit(s) R/W Default Description

[18:0] R/W 0 sys_dpll_frac
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Table 7-163 HHI_SYS_PLL_CNTL2 0xBF

Bit(s) R/W Default Description

[22:20] R/W 0x0 sys_dpll_fref_sel
[17:16] R/W 0x0 sys_dpll_os_ssc
[15:12] R/W 0x0 sys_dpll_ssc_str m
[8] R/W 0x0 sys_dpll_ssc_en

[7:4] R/W 0x0 sys_dpll_ssc_dep_sel
[1:0] R/W 0x0 sys_dpll_ss_mode

Table 7-164 HHI_SYS_PLL_CNTL3 0xC0

Bit(s) R/W Default Description
31 R/W 0x0 sys_dpll_afc_bypass
30 R/W 0x0 sys_dpll_afc_clk_sel
29 R/W 0x0 sys_dpll_code_new
28 R/W 0x0 sys_dpll_dco_m_en
27 R/W 0x0 sys_dpll_dco_sdm_en
25 R/W 0x0 sys_dpll_div_mode
24 R/W 0x0 sys_dpll_fast_lock
23 R/W 0x0 sys_dpll_fb_pre_div
22 R/W 0x0 sys_dpll_filter_mode
21 R/W 0x0 sys_dpllfix_en
20 R/W 0x0 sys_.dpll_freq_shift_en
19 R/W 0x0 sys_dpll_load
18 R/W 0x0 sys_dpll_load_en
17 R/W 0x0 sys_dpll_lock_f
16 R/W 0x0 sys_dpll_pulse_width_en
15 R/W 0x0 sys_dpll_sdmnc_en
14 R/W 0x0 sys_dpll_sdmnc_mode
13 R/W 0x0 sys_dpll_sdmnc_range
12 R/W 0x0 sys_dpll_tdc_en
11 R/W 0x0 sys_dpll_tdc_mode_sel
10 R/W 0x0 sys_dpll_wait_en
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Table 7-165 HHI_SYS_PLL_CNTL4 0xC1

Bit(s) R/W Default Description
[30:28] R/W 0 sys_dpll_alpha
[26:24] R/W 0 sys_dpll_rou
[22:20] R/W 0 sys_dpll_lambda1
[18:16] R/W 0 sys_dpll_lambda0
[13:12] R/W 0 sys_dpll_acq_gain
[11:8] R/W 0 sys_dpll_filter_pvt2
[7:4] R/W 0 sys_dpll_filter_pvt1
[1:0] R/W 0 sys_dpll_pfd_gain
Table 7-166 HHI_SYS_PLL_CNTL5 0xC2
Bit(s) R/IW Default Description
[30:28] R/W 0 sys_dpll_adj_vco_ldo
[27:24] R/W 0 sys_dpll_Im_w
[21:16] R/W 0 sys_dpll_Im_s
[15:0] R/W 0 sys_dpll_reve
Table 7-167 HHI_SYS_PLL_CNTL6 0xC3
Bit(s) R/W Default Description
[31:30] R/W 0 sys_dpll_afc_hold_t
[29:28] R/W 0 sys-dpll_lkw_sel
[27:26] R/W 0 sys_dpll_dco_sdm_clk_sel
[25:24] R/W 0 sys_dpll_afc_in
[23:22] R/W 0 sys_dpll_afc_nt
[21:20] R/W 0 sys_dpll_vc_in
[19:18] R/W 0 sys_dpll_lock_long
[17:16] R/W 0 sys_dpll_freq_shift_v
[14:12] R/W 0 sys_dpll_data_sel
[10:8] R/W 0 sys_dpll_sdmnc_ulms
[6:0] R/W 0 sys_dpll_sdmnc_power
Table 7-168 HHI_SYS_PLL_STS 0xC4
Bit(s) R/W Default Description
[31] R 0 sys_dpll_lock
[30] R 0 sys_dpll_lock_a
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Bit(s) R/W Default Description
[29] 0 sys_dpll_afc_done
[22:16] 0 sys_dpll_sdmnc_monitor
[9:0] R 0 sys_dpll_out_rsv
Table 7-169 HHI_HDMI_PLL_CNTLO 0xC8
Bit(s) R/W Default Description
[31] R 0 hdmi_dpll_lock
[30] R 0 hdmi_dpll_lock_a
[29] R/W 1 hdmi_dpll_reset
[28] R/W 0 hdmi_dpll_en
[25:24] R/W 0 hdmi_dpll_out_gate_ctrl
[21:20] R/W 0 hdmi_dpll_od2
[19:16] R/W 0 hdmi_dpll_od
[14:10] R/W 0 hdmi_dpll_N
[7:0] R/W 0 hdmi_dpll_M
Table 7-170 HHI_HDMI_PLL_CNTL1 0xC9
Bit(s) R/IW Default Description
[18:0] R/W 0 hdmi_dpll_frac
Table 7-171 HHI_HDMI_PLL_CNTL2 0xCA
Bit(s) R/W Default Description
[22:20] R/W hdmi_dpll_fref_sel
[17:16] R/W 0 hdmi_dpll_os_ssc
[15:12] R/W 0 hdmi_dpll_ssc_str_m
[8] R/W 0 hdmi_dpll_ssc_en
[7:4] R/W 0 hdmi_dpll_ssc_dep_sel
[1:0] R/W 0 hdmi_dpll_ss_mode
Table 7-172 HHI_HDMI_PLL_CNTL3 0xCB
Bit(s) R/W Default Description
31 R/W 0 hdmi_dpll_afc_bypass
30 R/W 0 hdmi_dpll_afc_clk_sel
29 R/W 0 hdmi_dpll_code_new
28 R/W 0 hdmi_dpll_dco_m_en
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Bit(s) R/W Default Description
27 R/W 0 hdmi_dpll_dco_sdm_en
25 R/W 0 hdmi_dpll_div_mode
24 R/W 0 hdmi_dpll_fast_lock
23 R/W 0 hdmi_dpll_fb_pre_div
22 R/W 0 hdmi_dpll_filter_mode
21 R/W 0 hdmi_dpll_fix_en
20 R/W 0 hdmi_dpll_freqg_shift_en
19 R/W 0 hdmi_dpll_load
18 R/W 0 hdmi_dpll_load_en
17 R/W 0 hdmi_dpll_lock_f
16 R/W 0 hdmi_dpll_pulse_width_en
15 R/W 0 hdmi_dpll_sdmnc_en
14 R/W 0 hdmi_dpll_sdmnc_mode
13 R/W 0 hdmi_dpll_sdmnc_range
12 R/W 0 hdmi_dpll_tdc_en
1" R/W 0 hdmi_dpll_tdc_mode_sel
10 R/W 0 hdmi_dpll_wait_en
Table 7-173' HHI_HDMI_PLL_CNTL4 0xCC
Bit(s) R/W Default Description
[30:28] R/W 0 hdmi_dpll_alpha
[26:24] R/W 0 hdmi_dpll_rou
[22:20] R/W 0 hdmi_dpll_lambda1
[18:16] R/W 0 hdmi_dpll_lambda0
[13:12] R/W 0 hdmi_dpll_acqg_gain
[11:8] R/W 0 hdmi_dpll_filter_pvt2
[7:4] R/W 0 hdmi_dpll_filter_pvt1
[1:0] R/W 0 hdmi_dpll_pfd_gain
Table 7-174 HHI_HDMI_PLL_CNTL5 0xCD
Bit(s) R/W Default Description
[30:28] R/W 0 hdmi_dpll_adj_vco_ldo
[27:24] | RW 0 hdmi_dpll_Im_w
[21:16] R/W 0 hdmi_dpll_Im_s
[15:0] R/W 0 hdmi_dpll_reve
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Table 7-175 HHI_HDMI_PLL_CNTL6 0xCE
Bit(s) R/W Default Description
[31:30] R/W hdmi_dpll_afc_hold_t
[29:28] R/W 0 hdmi_dpll_lkw_sel
[27:26] R/W 0 hdmi_dpll_dco_sdm_clk_sel
[25:24] R/W 0 hdmi_dpll_afc_in
[23:22] R/W 0 hdmi_dpll_afc_nt
[21:20] | RW 0 hdmi_dpll_vc_in
[19:18] R/W 0 hdmi_dpll_lock_long
[17:16] R/W 0 hdmi_dpll_freq_shift_v
[14:12] R/W 0 hdmi_dpll_data_sel
[10:8] R/W 0 hdmi_dpll_sdmnc_ulms
[6:0] R/W 0 hdmi_dpll_sdmnc_power
Table 7-176 HHI_HDMI_PLL_STS 0xCF
Bit(s) R/W Default Description
[31] R 0 hdmi_dpll_lock
[30] R hdmi_dpll_lock_a
[29] R 0 hdmi_dpll_afc_done
[22:16] R 0 hdmi_dpll_sdmnc_monitor
[9:0] R 0 hdmi_dpll_out_rsv
Table 7-177 HHI_VID_LOCK_CLK_CNTL 0xF2
Bit(s) R/W Default Description
31~10 R/W 0 reserved
9-8 R/W 0 Clk_sel:
0:cts_oscin_clk 1:cts_encl_clk 2:cts_enci_clk 3:cts_encp_clk
7 R/W 0 Clk_en
6-0 R/W 0 Clk_div
Table 7-178 HHI_AXI_PIPEL_CNTL O0xF4
Bit(s) R/W Default Description
31 R - MALI DMC Pipeline control: CHAN_IDLE
30 R/W 1 MALI DMC Pipeline control: REQ_EN
29 R/W 1 MALI DMC Pipeline control: AUTO_GCLK_EN
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Bit(s) R/W Default Description
28 R/W 0 MALI DMC Pipeline control: DISABLE_GCLK
27 R - HEVCF DMC Pipeline control: CHAN_IDLE
26 R/W 1 HEVCF DMC Pipeline control: REQ_EN
25 R/W 1 HEVCF DMC Pipeline control: AUTO_GCLK_EN
24 R/W 0 HEVCF DMC Pipeline control: DISABLE_GCLK
23 R - HEVCB DMC Pipeline control: CHAN_IDLE
22 R/W 1 HEVCB DMC Pipeline control: REQ_EN
21 R/W 1 HEVCB DMC Pipeline control: AUTO_GCLK_EN
20 R/W 0 HEVCB DMC Pipeline control: DISABLE_GCLK
15 R - VPU2 DMC Pipeline control: CHAN_IDLE
14 R/W 1 VPU2 DMC Pipeline control: REQ_EN
13 R/W 1 VPU2 DMC Pipeline control: AUTO_GCLK_EN
12 R/W 0 VPU2 DMC Pipeline control: DISABLE_GCLK
11 R - VPU1 DMC Pipeline control: CHAN_IDLE
10 R/W 1 VPU1 DMC Pipeline control: REQ_EN
9 R/W 1 VPU1 DMC Pipeline control: AUTO. GCLK_EN
8 R/W 0 VPU1 DMC Pipeline control: DISABLE_GCLK
7 R - VPUO DMC Pipeline control: CHAN_IDLE
6 R/W 1 VPUO DMC Pipeline control: REQ_EN
5 R/W 1 VPUO DMC Pipeline control: AUTO_GCLK_EN
4 R/W 0 VPUO DMC: Pipeline control: DISABLE_GCLK
3 R - HCODEC DMC Pipeline control: CHAN_IDLE
2 R/W 1 HCODEC DMC Pipeline control: REQ_EN
1 R/W 1 HCODEC DMC Pipeline control: AUTO_GCLK_EN
0 R/W 0 HCODEC DMC Pipeline control: DISABLE_GCLK
Table 7-179 HHI_BT656_CLK_CNTL 0xF5
Bit(s) R/IW Default Description
10-9 R/W 0 Bt656_1_clk_sel
0:fclk_div2 1:fclk_div3 2:fclk_div5 3:fclk_div7
8 R/W 0 Reserved
7 R/W 0 Bt656_1_clk_en
6-0 R/W 0 Bt656_1_clk_div
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Table 7-180 HHI_CDAC_CLK_CNTL 0xF6

Bit(s) R/W Default Description
20 R/W 0 vdac_clk_c clk_en
17:16 R/W 0 vdac_clk_cclk_sel
0:o0sc; 1:fclk_div5;
15:0 R/W 0 vdac_clk_c: clk_div
Table 7-181 HHI_SPICC_CLK_CNTL OxF7
Bit(s) R/W Default Description
25:23 R/W 0 spicc_1_clk clk_sel
0:0sc; 1:clk81; 2:fclk_div4; 3:fclk_div3; 4:fclk_div2; 5:fclk_div5; 6:fclk_div7; 7:
gp0_pll;
22 R/W 0 spicc_1_clk clk_en
21:16 R/W 0 spicc_1_clk clk_div
9:7 R/W 0 spicc_0_clk clk_sel
0:0sc; 1:clk81; 2:fclk_div4; 3:fclk_div3; 4:fclk_div2; 5:fclk_div5; 6:fclk_div7; 7:
gp0_pll;
6 R/W 0 spicc_0_clk clk_en
5:0 R/W 0 spicc_0_clk clk_div
Table 7-182 HHI_AXI_PIPEL_CNTL1 OxFb
Bit(s) R/W Default Description
11 R - HEVC Encoder DMC Pipeline control: CHAN_IDLE
10 R/W 1 HEVC Encoder DMC Pipeline control: REQ_EN
R/W 1 HEVC Encoder DMC Pipeline control: AUTO_GCLK_EN
8 R/W 0 HEVC Encoder DMC Pipeline control: DISABLE_GCLK
7 R - VDEC DMC Pipeline control: CHAN_IDLE
6 R/W 1 VDEC DMC Pipeline control: REQ_EN
5 R/W 1 VDEC DMC Pipeline control: AUTO_GCLK_EN
4 R/W 0 VDEC DMC Pipeline control: DISABLE_GCLK
3 R - NN DMC Pipeline control: CHAN_IDLE
2 R/W 1 NN DMC Pipeline control: REQ_EN
1 R/W 1 NN DMC Pipeline control: AUTO_GCLK_EN
0 R/W 0 NN DMC Pipeline control: DISABLE_GCLK
7 R - VDEC DMC Pipeline control: CHAN_IDLE
6 R/W 1 VDEC DMC Pipeline control: REQ_EN
5 R/W 1 VDEC DMC Pipeline control: AUTO_GCLK_EN
4 R/W 0 VDEC DMC Pipeline control: DISABLE_GCLK
3 R - NN DMC Pipeline control: CHAN_IDLE
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Bit(s) R/W Default Description

2 R/W 1 NN DMC Pipeline control: REQ_EN

1 R/W 1 NN DMC Pipeline control: AUTO_GCLK_EN
0 R/W 0 NN DMC Pipeline control: DISABLE_GCLK

7.8 Reset

7.8.1 Overview

The following figure shows the reset design of the SoC.

Each reset includes 3 control registers: reg_reset, reg_reset_level, and reg_reset_mask.
When write “1” to reg_reset, it will generate a signal: reset_pulse.

Most of module’s reset is negative, so reset_pulse will invert to reset_pulse_n.

The usage of reg_reset_level is hold reset_pulse_n to “0”.

The usage of reg_reset_mask is hold reset_pulse_n to “1”.

AO module has special soft reset control.

® A55 has special soft reset control.

wr "1" reset_pulse . : reset_pulse_n

Figure 7-23 Reset Design

AND -
| reg_reset_level I > oR reset_n
7.8.2 Register Description
7.8.2.1 EE Reset
Base address: OxFFDO_1000
Each register final address = base_address + address * 4
Table 7-183 RESET0_REGISTER: 0xFFD01004

Bit(s) R/W Default | Description

31-27 R/W 0 Reserved

26 R/W 0 vcbus_clk81

25 R/W 0 ahb_data
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Bit(s) R/W Default | Description

24 R/W 0 ahb_cntl

23 R/W 0 cbus_capb3

22 R/W 0 -

21 R/W 0 dos_capb3

20 R/W 0 mali_capb3

19 R/W 0 hdmitx_capb3

18 R/W 0 -

17 R/W 0 decode_capb3

16 R/W 0 gic

15 R/W 0 pcie_apb

14 R/W 0 pcie_phy

13 R/W 0 vcbus

12 R/W 0 pcie_ctrl_A

11 R/W 0 assist

10 R/W 0 venc

9 R/W 0 -

8 R/W 0 -

7 R/W 0 vid_pll_div

6 R/W 0 afifo

5 R/W 0 viu

4 R/W 0 -

3 R/W 0 -

2 R/W 0 dos

1 R/W 0 -

0 R/W 0 hiu

Table 7-184 RESET1_REGISTER: 0xFFDO01008

Bit(s) RIW Default | Description

31-30 RIW 0 Reserved

29 R/W 0 Audio codec

28:18 R/W 0 Reserved

17 R/W 0 u2phy21

16 R/W 0 u2phy20

15 R/W 0 Reserved

14 R/W 0 sd_emmcC

13 R/W 0 sd_emmcB

12 R/W 0 sd_emmcA
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Bit(s) R/W Default | Description
1 R/W 0 eth
10 R/W 0 isa
9 R/W 0 -
8 R/W 0 parser
7 R/W 0 -
6 R/W 0 ahb_sram
5 R/W 0 bt656
4 R/W 0 -
3 R/W 0 ddr
2 R/W 0 usb
1 R/W 0 demux
0 R/W 0 -
Table 7-185 RESET2_REGISTER: 0xFFD0100C

Bit(s) R/W Default | Description
15 R/W 0 hdmitx
14 R/W 0 mali
13 R/W 0 NN_pipeline1
12 R/W 0 NN
11 R/W 0 NN_pipeline0
10 R/W 0 parser_top

R/W 0 parser_ctl
8 R/W 0 parser_fetch
7 R/W 0 parser_reg
6 R/W 0 ge2d
5 R/W 0 -
4 R/W 0 -
3 RIW 0 -
2 R/W 0 hdmi_tx_pphy
1 R/W 0 audio
0 R/W 0

Table 7-186 RESET3_REGISTER: 0xFFDO01010
Bit(s) R/W Default | Description
15 R/W 0 demux_2
14 R/W 0 demux_1
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Bit(s) R/W Default | Description
13 R/W 0 demux_0
12 R/W 0 demux_s2p_1
11 R/W 0 demux_s2p_0
10 R/W 0 demux_des_pl
9 R/W 0 demux_top
8 R/W 0 parser1_ctl
7 R/W 0 parser1_fetch
6 R/W 0 parseri1_reg
5 R/W 0 parser1
4 R/W 0 parser1_top
3 R/W 0 -
2 R/W 0 -
1 R/W 0 -
0 R/W 0 demux_s2p_2
Table 7-187 RESET4_REGISTER: . 0xFFD01014
Bit(s) R/W Default | Description
15 R/W 0 i2c_m2
14 R/W 0 i2c_m1
13 R/W 0 vencl
12 R/W 0 vdi6
1 R/W 0 -
10 R/W 0 -
9 R/W 0 vdac
8 R/W 0 -
7 R/W 0 vencp
6 R/W 0 venci
5 R/W 0 rdma
4 R/IW 0 -
3 R/W 0 -
2 R/W 0 -
1 R/W 0 -
0 R/W 0 -
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Table 7-188 RESET6_REGISTER: 0xFFD0101c
Bit(s) R/W Default | Description
15 R/W 0 mali_pipeline
14 R/W 0 i2c_m3
13 R/W 0 spifc
12 R/W 0 async1
11 R/W 0 async0
10 R/IW 0 uart1_2
9 R/W 0 uart0
8 R/W 0 ts_cpu
7 R/W 0 stream
6 R/W 0 spicc
5 R/W 0 ts_pll
4 R/IW 0 i2c_m0
3 R/W 0 sana_3
2 R/W 0 sSC
1 R/W 0 spiccO
0 R/W 0 gen
Table 7-189 RESET7_REGISTER: 0xFFD01020
Bit(s) R/W Default | Description
15 R/W 0 vdec pipl
14 R/W 0 async_fifo3
13 R/W 0 hevef_dmc_pipl
12 R/W 0 HEVC Encoder_dmc_pipl
11 R/W 0 hcodec_dmc_pipl
10 R/W 0 ge2d_dmc_pipl
R/W 0 dmc_vpu_pipl
8 R/W 0 nic_dmc_pipl
7 R/W 0 vid_lock
6 R/W 0 mali_dmc_pipl
5 R/W 0 device_mmc_arb
4 R/W 0 ts_gpu
3 R/W 0 usb_ddr3
2 R/W 0 usb_ddr2
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Bit(s) R/W Default Description
1 R/W 0 usb_ddr1
0 R/W 0 usb_ddr0

RESET0_MASK 0xFFD01040

The Bits of this register correspond to the RESET[n] REGISTERSs above. If a bit is set in this register,
then when the watchdog timer fires, that particular module will NOT be reset.

RESET1_MASK 0xFFD01044

The Bits of this register correspond to the RESET[n] REGISTERSs above. If a bit is set in this register,
then when the watchdog timer fires, that particular module will NOT be reset.

RESET2_MASK 0xFFD01048

The Bits of this register correspond to the RESET[n] REGISTERSs above. If a bit.is.set in this register,
then when the watchdog timer fires, that particular module will NOT be reset.

RESET3_MASK O0xFFDO0104c

The Bits of this register correspond to the RESET[n] REGISTERSs above. If a bit is set in this register,
then when the watchdog timer fires, that particular module will NOT be reset.

RESET4_MASK O0xFFD01050

The Bits of this register correspond to the RESET[n] REGISTERSs above. If a bit is set in this register,
then when the watchdog timer fires, that particular module will NOT be reset.

RESET6_MASK O0xFFDO01058

The Bits of this register correspond to the RESET[n] REGISTERSs above. If a bit is set in this register,
then when the watchdog timer fires, that particular module will NOT be reset.

RESET7_MASK O0xFFDO0105c

The Bits of this register correspond to the RESET[n] REGISTERSs above. If a bit is set in this register,
then when the watchdog timer fires, that particular module will NOT be reset.

RESETO_LEVEL 0xFFD01080

The bits of this register correspond to the RESET[n] REGISTERSs above. The default of this register is
OxFFFFFFFF. Setting any bit to 0, forces the corresponding RESET LOW. This registers allows the
software to “Hold” a reset LOW (in a reset condition).

RESET1_LEVEL" _0xFFDO01084

The bits of this register correspond to the RESET[n] REGISTERSs above. The default of this register is
OxFFFFFFFFE. Setting any bit to 0, forces the corresponding RESET LOW. This registers allows the
software to “Hold”a reset LOW (in a reset condition).

RESET2_LEVEL 0xFFD01088

The bits of this register correspond to the RESET[n] REGISTERSs above. The default of this register is
OxFFEFFFFF. Setting any bit to 0, forces the corresponding RESET LOW. This registers allows the
software to “Hold” a reset LOW (in a reset condition).

RESET3_LEVEL 0xFFDO0108c

The bits of this register correspond to the RESET[n] REGISTERSs above. The default of this register is
OxFFFFFFFF. Setting any bit to 0, forces the corresponding RESET LOW. This registers allows the
software to “Hold” a reset LOW (in a reset condition).

RESET4_LEVEL 0xFFD01090
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The bits of this register correspond to the RESET[n] REGISTERSs above. The default of this register is
OxFFFFFFFF. Setting any bit to 0, forces the corresponding RESET LOW. This registers allows the
software to “Hold” a reset LOW (in a reset condition).

RESET6_LEVEL 0xFFD01098

The bits of this register correspond to the RESET[n] REGISTERSs above. The default of this register is
OxFFFFFFFF. Setting any bit to 0, forces the corresponding RESET LOW. This registers allows the
software to “Hold” a reset LOW (in a reset condition).

RESET7_LEVEL 0xFFDO0109c

The bits of this register correspond to the RESET[n] REGISTERSs above. The default of this register is
OxFFFFFFFF. Setting any bit to 0, forces the corresponding RESET LOW. This registers allows the
software to “Hold” a reset LOW (in a reset condition).

7.8.2.2 AO Soft Rest

Base_ address: OxFF80_0040

Each register final address = base_address + address * 4

Table 7-190 AO Soft Rest 0xFF800044

Bit(s) R/W Default | Description
31-24 R/W 0 Reserved
23 R/W 0 ir_out

22 R/W 0 uart2

21 R/W 0 Reserved
20 R/W 0 sar_adc
19 R/W 0 i2c_s

18 R/W 0 i2c_m

17 R/W 0 uart

16 R/W 0 ir_in

15-0 R/W 0 Reserved

7.8.2.3 SEC Reset

Table 7-191 reset0 0xFF64E000
Bit(s) R/IW Default | Description
6 R/W 0 ao_mailbox
5 R/W 0 ao
4 R/W 0 dma
3 R/W 0 Reserved
2 R/W 0 am_ring_osc
1 R/W 0 m4_cpu
0 R/W 0 ao_cpu
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Table 7-192 reset1 0xFF64E004

Bit(s) R/W Default | Description
20 R/W 0 cpu_periphs
19 R/W 0 cpu_gic

18 R/W 0 -

17 R/W 0 dsu

16 R/W 0 dsu_po

15 R/W 0 sys_core3

14 R/W 0 sys_core2

13 R/W 0 sys_core1

12 R/W 0 sys_core0

11 R/W 0 sys_core3

10 R/W 0 sys_core2

9 R/W 0 sys_core1

8 R/W 0 sys_core0

7 R/W 0 sys_pll_div

6 R/W 0 presetn_sys_cpu_capb3
5 R/W 0 rom_boot

4 R/W 0 syscpu_axi

3 R/W 0 syscpu_|2

2 R/W 0 syscpu_preset
1 R/W 0 syscpu_mbist
0 R/W 0 Sys_cpu_cpu

RESETO_SEC_LEVEL O0xFF64E040

The bits of this register correspond to the RESET [n]_SEC REGISTERs above. The default of this
register is OxXFFFFFFFF..Setting any bit to 0, forces the corresponding RESET LOW. This registers al-
lows the software to “Hold” a reset LOW (in a reset condition).

RESET1_SEC_LEVEL O0xFF64E044

The bits of this register correspond to the RESET [n] _SEC REGISTERs above. The default of this
register is OXFFFFFFFF. Setting any bit to 0, forces the corresponding RESET LOW. This registers al-
lows the software to “Hold” a reset LOW (in a reset condition).

RESET0__SEC_MASK O0xFF64E080

The Bits of this register correspond to the RESET[n] SEC REGISTERs above. If a bit is set in this
register, then when the watchdog timer fires, that particular module will NOT be reset.

RESET1_SEC_MASK O0xFF64E084

The Bits of this register correspond to the RESET[n] _SEC REGISTERs above. If a bit is set in this
register, then when the watchdog timer fires, that particular module will NOT be reset.
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7.8.2.4 A55 Soft Reset
Table 7-193 a55_soft_reset O0xFF63C160

Bit(s) R/W Default | Description
16 R/W 0 Cpu_axi_reset
15 R/W 0 -
14 R/W 0 nPERIPHRESET
13 R/W 0 nGICRESET
12 R/W 0 -
1 R/W 0 nPERSETDBG
10 R/W 0 syscpu_axi
9 R/W 0 syscpu_preset
8 R/W 0 syscpu_|2
7 R/W 0 sys_core3
6 R/W 0 sys_core2
5 R/W 0 sys_core1
4 R/W 0 sys_core0

R/W 0 sys_core3_por
2 R/W 0 sys_core2_por
1 R/W 0 sys_core1_por
0 R/W 0 sys_core0 por

7.9 GPIO

7.9.1 Overview

The SOC has a number of multi-function digital I/O pads that can be multiplexed to a number of inter-
nal resources (e.g. PWM generators, SDIO controllers). When a digital 1/0 is not being used for any
specific purpose, it is.converted to a general purpose GPIO pin. A GPIO pin can be statically set to
high/low logical levels. The structure of a GPIO is given below.
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Figure 7-24 GPIO Structure

PAD control

yd

BOOT_N: GPIO_XX_REGO[N]
GPIO_C_N: GPIO_X¥_REG1[N]
GPIO_¥_N: GPIO_XX_REG2[N]
GPIO_H_N: GPIO_XX_REG3[N]
GPIO_Z_N: GPIO_XX_REGA[N]
GPIO_A_N: GPIO_XX_REGS[N]

GPIO_AO_N: refer to AD_REGISTER detail

o

module

module

Lo

GPIO_OEN_REGM[NM]

PINMUX_REGI[J21-3]

Lo

module

Lo

module

e

GPIO_D_REGMI[N]

module

PAD 3

7

VDD

GPIO_I_REGMI[M]

D50

D51

GPIO_DS_REGM[N*2]

GPIO_DS_REGM[N*2+1]

|

GPIO_PULL_EN_REGM[N]

GPIO_PULL_UP_REGM[N]

GND

Each GPIO pad has 6 related registers, among which:
® GPIO_O REG is used to control the output of the pad;

GPIO_|I_REG is used to store the input value of the pad;
GPIO_O_EN_REG is used to enable GPIO output function;
PINMUX_ REG is used to define the function;
GPIO_PULL_EN_REG is used to enable the pull-up function of GPIO pad;
GPIO_PULL_UP_REG is used to control GPIO PAD to be whether pull-up or pull-down;
For AO GPIO pads, refer to AO GPIO registers.
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There are OD pins that can not be used as output, with different structure, shown as following.

Figure 7-25 OD Pad Structure

ODPAD Control

GPI0_C_hE GPI0_J0¢_REG1[N] GPIO_OEN_REGRM[N]

GPIO_H_M: GPIO_3(_REGIIN]
GMIO_Z_N: GPI0_)0(_REGIM]
PINMIUX_REGI[EI-3]

7.9.2 GPIO Multiplex Function

The GPIO multiplex functions are shown in the sections below, where the RegNN[MM] corresponds to
CBUS registers defined in the following table. The base address is 0xff634400 for PERIPHS_PIN_
MUX_X; PREG_PAD_GPIO_EN_N, PREG_PAD_GPIO_O, PREG_PAD_GPIO_ |, PAD_PULL_UP_
EN REG PAD _| PULL UP_ REG; and 0xff800000 for AO RTI_PIN MUX REG, the final address is
calculated as: final address = base address + offset*4.

Table 7-194 Pin Mux Registers

Pin Mux Registers Offset Reset by Watchdog
AO_GPIO_I 0x0a Yes
AO_GPIO O 0x0d Yes
AO_GPIO_ O EN_N 0x09 Yes
AO_RTI_PULL_UP_REG 0x0b Yes
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Pin Mux Registers Offset Reset by Watchdog
AO_RTI_PULL_UP_EN_REG 0x0c Yes
AO_PAD DS_A 0x07 Yes
AO_PAD_DS_B 0x08 Yes
AO_RTI_PINMUX_REGO 0x05 Yes
AO_RTI_PINMUX_REG1 0x06 Yes
PERIPHS_PIN_MUX_0 0xb0 Yes
PERIPHS_PIN_MUX_1 0xb1 Yes
PERIPHS_PIN_MUX_2 0xb2 Yes
PERIPHS_PIN_MUX_3 0xb3 Yes
PERIPHS_PIN_MUX_4 0xb4 Yes
PERIPHS_PIN_MUX_5 0xb5 Yes
PERIPHS_PIN_MUX_6 0xb6 Yes
PERIPHS_PIN_MUX_7 0xb7 Yes
PERIPHS_PIN_MUX_8 0xb8 Yes
PERIPHS_PIN_MUX_9 0xb9 Yes
PERIPHS_PIN_MUX_A Oxba Yes
PERIPHS_PIN_MUX_B 0xbb Yes
PERIPHS_PIN_MUX_C Oxbc Yes
PERIPHS_PIN_MUX_D Oxbd Yes
PERIPHS_PIN_MUX_E Oxbe Yes
PERIPHS_PIN_MUX_F Oxbf Yes
PAD_DS_REGO0A 0xd0 Yes
PAD_DS_REG1A 0xd1 Yes
PAD_DS_REG2A 0xd2 Yes
PAD_DS_REG2B 0xd3 Yes
PAD_DS_REG3A 0xd4 Yes
PAD_DS_REG4A 0xd5 Yes
PAD_DS. REG5A 0xd6 Yes
PAD_PULL_UP_REGO 0x3a Yes
PAD_PULL_UP_REG1 0x3b Yes
PAD_PULL_UP_REG2 0x3c Yes
PAD_PULL_UP_REG3 0x3d Yes
PAD_PULL_UP_REG4 0x3e Yes
PAD_PULL_UP_REG5 0x3f Yes
PAD_PULL_UP_EN_REGO 0x48 Yes
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Pin Mux Registers Offset Reset by Watchdog
PAD_PULL_UP_EN_REG1 0x49 Yes
PAD_PULL_UP_EN_REG2 Ox4a Yes
PAD_PULL_UP_EN_REG3 Ox4b Yes
PAD_PULL_UP_EN_REG4 Ox4c Yes
PAD_PULL_UP_EN_REG5 0x4d Yes
PREG_PAD_GPIO0_EN_N 0x10 Yes
PREG_PAD_GPIO0_O 0x11 Yes
PREG_PAD_GPIOO_| 0x12 Yes
PREG_PAD_GPIO1_EN_N 0x13 Yes
PREG_PAD_GPIO1_O 0x14 Yes
PREG_PAD_GPIO1_| 0x15 Yes
PREG_PAD_GPIO2_EN_N 0x16 Yes
PREG_PAD_GPIO2_O 0x17 Yes
PREG_PAD_GPIO2_| 0x18 Yes
PREG_PAD_GPIO3_EN_N 0x19 Yes
PREG_PAD_GPIO3_O Ox1a Yes
PREG_PAD_GPIO3_| 0x1b Yes
PREG_PAD_GPIO4_EN_N Ox1c Yes
PREG_PAD_GPIO4_O 0x1d Yes
PREG_PAD_GPIO4_| Ox1e Yes
PREG_PAD_GPIO5 EN_N 0x20 Yes
PREG_PAD_GPIO5_O 0x21 Yes
PREG_PAD_GPIO5_| 0x22 Yes

Table 7-195 GPIOZ_x Multi-Function Pin
Pin Control | Control | Funci Func2 Func3 Func4 Func5 Func6 Func7
Name Register | Bit
GPIOZ_ | PE- [3:0] ETH_ BT656_ | IS- I2C_EE_ | PWM_B | I12C_EE_
0 RIPHS_ MDIO A_VS 07816_ | MO_SDA M1_SDA

PIN_ CLK
GPIOZ_ MUX_6 [7:4] ETH_ BT656_ | IS- 12C_EE_ | PWM_C | I12C_EE_
1 MDC A_HS 07816_ | MO_SCL M1_SCL
DATA
GPIOZ_ [11:8] ETH_ PWM_D | TSIN_B_ | TDMC_ | SDCAR- | TDMC_ | PDM_
2 RGMII_ VALID DO D_DO DINO DINO
RX_CLK
GPIOZ_ [15:12] ETH_ BT656_ | TSIN_B_ | TDMC SDCAR- | TDMC_ | PDM_
3 RX_DV | A CLK SOP D1 D_D1 DIN1 DIN1
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Pin Control | Control | Funci Func2 Func3 Func4 Func5 Func6 Func7
Name Register | Bit
GPIOZ_ [19:16] ETH_ BT656_ | TSIN.B_ | TDMC_ | SDCAR- | TDMC_ | PDM_
4 RXDO A DINO | DINO D2 D D2 DIN2 DIN2
GPIOZ_ [23:20] ETH_ BT656_ | TSIN.B_ | TDMC_ | SDCAR- | TDMC_ | PDM_
5 RXD1 A_DIN1 CLK D3 D D3 DIN3 DIN3
GPIOZ_ [27:24] ETH_ BT656_ | TSIN.B_ | TDMC_ | SDCAR- | TDMC_ | PDM_
6 RXD2_ A _DIN2 | FAIL FS D_CLK SLV_FS | DCLK
RGMII
GPIOZ_ [31:28] ETH_ BT656_ | TSIN.B_ | TDMC_ | SDCAR- | TDMC_ | I2C_EE_
7 RXD3_ A_DIN3 | DIN1 SCLK D CMD | SLV_ MO_SDA
RGMII SCLK
GPIOZ_ | PE- [3:0] ETH_ BT656_ | TSIN_B_ | MCLK_1 [2C_EE_
8 RIPHS_ RGMII_ | A_DIN4 | DIN2 MO_SCL
PIN_ TX_CLK
MUX_7
GPIOZ_ [7:4] ETH_ BT656_ | TSIN_B_ | TDMC_
9 TXEN A_DIN5 | DIN3 D4
GPIOZ_ [11:8] ETH_ BT656_ | TSIN_B_ | I2C_EE_ | IR_RE-
10 TXDO A_DIN6 | DIN4 M2_SDA | MOTE_
ouT
GPIOZ_ [15:12] ETH_ BT656_ | TSIN_B_ | I2C_EE_
11 TXD1 A _DIN7 | DIN5 M2_SCL
GPIOZ_ [19:16] ETH_ TSIN.B. | TDMC_ | PWM_F
12 TXD2_ DIN6 D5
RGMII
GPIOZ_ [23:20] ETH_ CLK12_ | TSIN_B_ PWM_B GEN_
13 TXD3_ 24 DIN7 CLK_EE
RGMII
GPIOZ_ [27:24] ETH_ 12C_EE_
14 LINK _ M2_SDA
LED
GPIOZ_ [31:28] ETH_ 12C_EE_
15 ACT_ M2_SCL
LED
Table 7-196 GPIOA_x Multi-Function Pin
Pin Name Control Register Control Bit Func1 Func2
GPIOA_14 PERIPHS_PIN_ [27:24] WORLD_SYNC 12C_EE_M3_SDA
MUX_E
GPIOA_15 [31:28] IR_REMOTE_ I2C_EE_M3_SCL
INPUT
Table 7-197 BOOT_x Multi-Function Pin
Pin Name Control Control Bit Func1 Func2 Func3
Register
BOOT_0 PERIPHS_PIN_ | [3:0] EMMC_DO
MUX_0
BOOT _1 [7:4] EMMC_D1
BOOT_2 [11:8] EMMC_D2
BOOT_3 [15:12] EMMC_D3 NOR_HOLD
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Pin Name Control Control Bit Func1 Func2 Func3
Register
BOOT 4 [19:16] EMMC_D4 NOR D
BOOT_5 [23:20] EMMC_D5 NOR_Q
BOOT_6 [27:24] EMMC_D6 NOR_C
BOOT_7 [31:28] EMMC_D7 NOR_WP
BOOT_8 PERIPHS_PIN_ | [3:0] EMMC_CLK NAND_WEN _
MUX_1 CLK
BOOT_9 [7:4] NAND_ALE
BOOT_10 [11:8] EMMC_CMD NAND_CLE
BOOT_11 [15:12] NAND_CEO
BOOT_12 [19:16] NAND_REN _
WR
BOOT_13 [23:20] EMMC_NAND _
DQS
BOOT_14 [27:24] NAND_RBO NOR_CS
BOOT_15 [31:28] NAND_CE1
Table 7-198 GPIOC_x Multi-Function Pin
Pin Name Control Control Bit | Func1 Func2 Func3 Func4 Func5
Register
GPIOC 0 PERIPHS | [3:0] SDCARD_ | JTAG B_ PDM_DINO | SPI A_
PIN_MUX DO TDO MOSI
9
GPIOC 1 [7:4] SDCARD_ | JTAG B_ PDM_DIN1 | SPILA_
D1 TDI MISO
GPIOC_2 [11:8] SDCARD_ | UART_AO_ PDM_DIN2 | SPI_A SS0
D2 A RX
GPIOC_3 [15:12] SDCARD_ | UART_AO_ PDM_DIN3 | SPIA_
D3 A_TX SCLK
GPIOC_4 [19:16] SDCARD_ | JTAG B_ PDM_ PWM_C
CLK CLK DCLK
GPIOC_5 [23:20] SDCARD_ | JTAG B_ I2C_EE_ ISO7816_
CMD TMS MO_SDA CLK
GPIOC_6 [27:24] I2C_EE_ ISO7816_
MO_SCL DATA
GPIOC 7 [31:28] PCIECK _ WORLD _
REQN SYNC
Table 7-199 GPIOX_x Multi-Function Pin
Pin Control | Control | Funci Func2 Func3 Func4 Func5 Func6 Func7
Name Register | Bit
GPIOX_ | PE- [3:0] SDIO PDM_ TSIN_A SDCAR-
0 RIPHS DO DINO DINO D DO
PIN_
GPIOX_ | MUX_3 [7:4] SDIO_ PDM_ TSIN_A_ SDCAR-
1 D1 DIN1 SOP D D1
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Pin Control | Control | Funci Func2 Func3 Func4 Func5 Func6 Func7
Name Register | Bit
GPIOX_ [11:8] SDIO_ PDM_ TSIN_A SDCAR-
2 D2 DIN2 VALID D D2
GPIOX_ [15:12] SDIO_ PDM_ TSIN_A_ | PWM_D | SDCAR-
3 D3 DIN3 CLK D D3
GPIOX_ [19:16] SDIO_ PDM_ SDCAR-
4 CLK DCLK D_CLK
GPIOX_ [23:20] SDIO_ MCLK_1 PWM_C | SDCAR-
5 CMD D_CMD
GPIOX_ [27:24] PWM_A | UART_ PWM_D
6 EE_B_
TX
GPIOX_ [31:28] PWM_F | UART_ PWM_B
7 EE B
RX
GPIOX_ | PE- [3:0] TDMA_ TDMA_ TSIN_B_ | SPI_A_ PWM_C | IS-
8 RIPHS_ D1 DIN1 SOP MOSI 07816_
PIN_ CLK
MUX_4
GPIOX_ [7:4] TDMA_ TDMA_ TSIN_B_ | SPI_A_ IS-
9 DO DINO VALID MISO 07816_
DATA
GPIOX_ [11:8] TDMA_ | TDMA_ | TSIN_B. { SPILA_ | I2C_EE_
10 FS SLV_FS | DINO SS0 M1_SDA
GPIOX_ [15:12] TDMA_ | TDMA_ | TSIN.B_| SPILA_ | I12C_EE_
11 SCLK SLV_ CLK SCLK M1_SCL
SCLK
GPIOX_ [19:16] UART_
12 EE_A
TX
GPIOX_ [23:20] UART_
13 EE A
RX
GPIOX_ [27:24] UART_
14 EE_A
CTS
GPIOX [31:28] UART_
15 EE_A
RTS
GPIOX PE- [3:0] PWM_E
16 RIPHS
PIN_
GPIOX MUX 5 [7:4] I12C_EE_
17 - M2_SDA
GPIOX [11:8] I12C_EE_
18 M2_SCL
GPIOX [15:12] PWM_B | WORL- GEN_
19 D_SYNC CLK_EE
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Table 7-200 GPIOH_x Multi-Function Pin
Pin Name | Control Control Func1 Func2 Func3 Func4 Func5 Func6
Register | Bit
GPIOH_0 | PE- [3:0] HDMITX_ | 12C_EE_
RIPHS_ SDA M3_SDA
PIN_
GPIOH_1 | MUX B [7:4] HDMITX_ | I2C_EE_
SCL M3_SCL
GPIOH_2 [11:8] HDMITX_ | I2C_EE_
HPD_IN M1_SDA
GPIOH_3 [15:12] 12C_EE_ AO_CEC_ | AO_CEC_
M1_SCL A B
GPIOH_4 [19:16] SPDIF_ UART _ SPI B_
ouT EE_C_ MOSI
RTS
GPIOH_5 [23:20] SPDIF_IN | UART_ SPI B_ PWM_F TDMB_D3 | TDMB_
EE_C_ MISO DIN3
CTS
GPIOH_6 [27:24] 1ISO7816_ | UART _ SPI_ B_ 12C_EE_ IR_RE-
CLK EE_C RX | SSO M1_SDA MOTE_
ouT
GPIOH_7 [31:28] 1ISO7816_ | UART_ SPILB_ 12C_EE_ PWM_B
DATA EE_C TX | SCLK M1_SCL
GPIOH_8 | PE- [3:0]
RIPHS _
PIN_
MUX_C
Table 7-201 GPIOAO_x Multi-Function Pin
Pin Control | Control | Funci Func2 Func3 Func4 Func5 Func6 Func7
Name Register | Bit
GPIOA- | AO_ [3:0] UART _
oo RTI_ AO_ A~
PIN- TX
MUX _
GPIOA- | REGO [7:4] UART_
o_1 AO_A_
RX
GPIOA- [11:8] 12C_AO_ | UART_ 12C_AO_
02 MO_SCL | AO B_ S0_SCL
TX
GPIOA- [15:12] | 12C_AO_ | UART_ | 12C_AO_
0.3 MO_SDA | AO_B_ S0_SDA
RX
GPIOA- [19:16] IR_RE- CLK_ PWMA- PWMA- | TDMB_ TDMB_
04 MOTE_ | 32K _IN ocC O C_ DO DINO
ouT HIZ
GPIOA- [23:20] IR_RE- PWMA-
05 MOTE _ oD
INPUT
GPIOA- [27:24] JTAG PWMA- | TSIN.A | TDMB_ TDMB_
0O 6 A CLK oC SOP D2 DIN2
GPIOA- [31:28] JTAG TSIN_A_| TDMB_ TDMB_
o7 A_TMS DINO FS SLV_FS
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Pin Control | Control | Funci Func2 Func3 Func4 Func5 Func6 Func7
Name Register | Bit
GPIOA- | AO_ [3:0] JTAG UART_ | TSIN_A_| TDMB_ | TDMB_
0.8 RTI_ A_TDI AO_B_ CLK SCLK SLV_
PIN- TX SCLK
MUX
GPIOA- | REGT [7:4] JTAG IR_RE- UART_ | TSIN_A_ | MCLK_O
0.9 A TDO | MOTE AO B | VALID
ouT RX
GPIOA- [11:8] AO_ AO_ PWMA- | SPDIF_ | TDMB_ | TDMB_ | CLK12_
0_10 CECA |CECB |OD ouT D1 DIN1 24
GPIOA- [15:12] PWMA- | PWMA- | GEN_ GEN_
o N O A O_A CLK_EE | CLK_AO
HIZ
Table 7-202 GPIOE_x Multi-Function Pin
Pin Name Control Control Bit Func1 Func2 Func3 Funcd
Register
GPIOE_0 AO_RTI_PIN- | [19:16] UART_AO_ | UART_AO_ | PWMAO B 12C_AO_MO_
MUX_REGH1 A_CTS B_CTS SCL
GPIOE_1 [23:20] UART_AO_ | UART.AO_ | PWMAO_D 12C_AO_MO_
A RTS B.RTS SDA
GPIOE_2 [27:24] CLK12_24 CLK25_EE PWM_A
7.9.3 Register Description
The following table shows the mapping information of GPIO 1/0 Registers and Nets.
Register Offset Net Name
PREG_PAD_GPIO0_EN_N 0x10 BOOT
PREG_PAD_GPIO0_O 0x11
PREG_PAD_GPIOO0_| 0x12
PAD_PULL_UP_REGO 0x3a
PAD_PULL_UP_EN<REGO 0x48
PAD_DS_REGOA 0xdo
PERIPHS_PIN_MUX_0 0xb0
PERIPHS_PIN_MUX_1 0xb1
PREG_PAD_GPIO3_EN_N 0x19 GPIOC
PREG_PAD_GPIO3_O Ox1a
PREG_PAD_GPIO3_| 0x1b
PAD_PULL_UP_REG3 0x3d
PAD_PULL_UP_EN_REG3 0x4b
PERIPHS_PIN_MUX_4 Oxb4
PERIPHS_PIN_MUX_5 0xb5
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Register Offset Net Name
PREG_PAD_GPIO2_EN_N 0x16 GPIOH
PREG_PAD_GPI02_O 0x17
PREG_PAD_GPIO2_]| 0x18
PAD_PULL_UP_REG2 0x3c
PAD_PULL_UP_EN_REG2 Ox4a
PAD_DS_REG2A 0xd2
PAD_DS_REG2B 0xd3
PAD_DS_REG3A 0xd4
PERIPHS_PIN_MUX_7 0xb7
PERIPHS_PIN_MUX_8 0xb8
PERIPHS_PIN_MUX_9 0xb9
PREG_PAD_GPIO4_EN_N Ox1c GPIOW
PREG_PAD_GPIO4_O 0x1d
PREG_PAD_GPIO4_| Ox1e
PERIPHS_PIN_MUX_A Oxba
PERIPHS_PIN_MUX_B 0xbb
PREG_PAD_GPIO5 EN_N 0x20 GPIODV
PREG_PAD_GPIO5_O 0x21
PREG_PAD_GPIO5_| 0x22
PAD_PULL_UP_REG5 0x3f
PAD_PULL_UP_EN_REG5 0x4d
PAD_DS_REG5A 0xd6
PERIPHS_PIN_MUX_C Oxbc
PERIPHS_PIN_MUX_D Oxbd
PAD_PULL_UP_REG1 0x3b GPIOZ
PAD_PULL_UP_EN_REG1 0x49
PAD_DS_REG1A 0xd1
PERIPHS_PIN_MUX_2 0xb2
PERIPHS_PIN_MUX_3 0xb3
PREG_PAD_GPIO1_EN_N 0x13
PREG_PAD_GPIO1_O 0x14
PREG_PAD_GPIO1_| 0x15
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7.9.3.1 Pin MUX Registers

Table 7-203 PERIPHS_PIN_MUX_0 0xb0

Bit(s) R/W Default Description

[3:0] R/W 0 pin mux select bits for
BOOT_0

[7:4] R/W 0 pin mux select bits for
BOOT_1

[11:8] R/W 0 pin mux select bitsfor
BOOT_2

[15:12] R/W 0 pin mux select bits for
BOOT_3

[19:16] R/W 0 pin mux select bits for
BOOT_4

[23:20] R/W 0 pin mux select bits for
BOOT_5

[27:24] R/W 0 pin mux select bits for
BOOT_6

[31:28] R/W 0 pin mux select bits for
BOOT_7

Table 7-204 PERIPHS_PIN_MUX_1 0xb1

Bit(s) R/W Default Description

[3:0] R/W 0 pin mux select bits for
BOOT_8

[7:4] R/W 0 pin mux select bits for
BOOT_9

[11:8] R/W 0 pin mux select bits for
BOOT_10

[15:12] R/W 0 pin mux select bits for
BOOT_11

[19:16] R/W 0 pin mux select bits for
BOOT_12

[23:20] R/W 0 pin mux select bits for
BOOT_13

[27:24] R/W 0 pin mux select bits for
BOOT_14

[31:28] R/W 0 pin mux select bits for
BOOT_15

PERIPHS_PIN_MUX_2 0xb2

Reserved.
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Table 7-205 PERIPHS_PIN_MUX_3 0xb3

Bit(s) R/W Default Description

[3:0] R/W 0 pin mux select bits for
GPIOX_0

[7:4] R/W 0 pin mux select bits for
GPIOX_1

[11:8] R/W 0 pin mux select bits for
GPIOX_2

[15:12] R/W 0 pin mux select bitsfor
GPIOX_3

[19:16] R/W 0 pin mux select bits for
GPIOX_4

[23:20] R/W 0 pin mux select bits for
GPIOX_5

[27:24] R/W 0 pin mux select bits for
GPIOX_6

[31:28] R/W 0 pin mux select bits for
GPIOX_7

Table 7-206 PERIPHS_PIN_MUX_4 0xb4

Bit(s) R/W Default Description

[3:0] R/W 0 pin mux select bits for
GPIOX_8

[7:4] R/W 0 pin mux select bits for
GPIOX_9

[11:8] R/W 0 pin mux select bits for
GPIOX_10

[15:12] R/W 0 pin mux select bits for
GPIOX_11

[19:16] R/W 0 pin mux select bits for
GPIOX_12

[23:20] R/W 0 pin mux select bits for
GPIOX_13

[27:24] R/W 0 pin mux select bits for
GPIOX_14

[31:28] R/W 0 pin mux select bits for
GPIOX_15

Table 7-207 PERIPHS_PIN_MUX_5 0xb5

Bit(s) R/W Default Description

[3:0] R/W 0 pin mux select bits for
GPIOX_16

[7:4] R/W 0 pin mux select bits for

GPIOX_17
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Bit(s) R/W Default Description

[11:8] R/W 0 pin mux select bits for
GPIOX_18

[15:12] R/W 0 pin mux select bits for
GPIOX_19

Table 7-208 PERIPHS_PIN_MUX_6 0xb6

Bit(s) R/W Default Description

[3:0] R/W 0 pin mux select bits for
GPIOZ_0

[7:4] R/W 0 pin mux select bits for
GPIOZ_1

[11:8] R/W 0 pin‘mux select bits for
GPIOZ_2

[15:12] R/W 0 pin'mux select bits for
GPIOZ_3

[19:16] R/W 0 pin mux select bits for
GPIOZ_4

[23:20] R/W 0 pin mux select bits for
GPIOZ_5

[27:24] R/W 0 pin mux select bits for
GPIOZ_6

[31:28] R/W 0 pin mux select bits for
GPIOZ_7

Table 7-209' PERIPHS_PIN_MUX_7 0xb7

Bit(s) R/W Default Description

[3:0] R/W 0 pin mux select bits for
GPIOZ_8

[7:4] R/W 0 pin mux select bits for
GPIOZ_9

[11:8] R/W 0 pin mux select bits for
GPIOZ_10

[15:12] R/W 0 pin mux select bits for
GPIOZ_11

[19:16] R/W 0 pin mux select bits for
GPIOZ_12

[23:20] R/W 0 pin mux select bits for
GPIOZ_13

[27:24] R/W 0 pin mux select bits for
GPIOZ_14

[31:28] R/W 0 pin mux select bits for
GPIOZ_15

PERIPHS_PIN_MUX_8 0xb8
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Reserved.
Table 7-210 PERIPHS_PIN_MUX_9 0xb9

Bit(s) R/W Default Description

[3:0] R/W 0 pin mux select bits for
GPIOC_0

[7:4] R/W 0 pin mux select bits for
GPIOC_1

[11:8] R/W 0 pin mux select bits for
GPIOC_2

[15:12] R/W 0 pin mux select bits for
GPIOC_3

[19:16] R/W 0 pin mux select bits for
GPIOC 4

[23:20] R/W 0 pin mux select bits for
GPIOC 5

[27:24] R/W 0 pin mux select bits for
GPIOC_6

[31:28] R/W 0 pin mux select bits for
GPIOC_7

PERIPHS_PIN_MUX_A Oxba

Reserved.
Table 7-211 PERIPHS_PIN_MUX_B 0xbb

Bit(s) R/W Default Description

[3:0] R/W 0 pin mux select bits for
GPIOH_O

[7:4] R/W 0 pin mux select bits for
GPIOH_1

[11:8] R/W 0 pin mux select bits for
GPIOH_2

[15:12] R/W 0 pin mux select bits for
GPIOH_3

[19:16] R/W 0 pin mux select bits for
GPIOH_4

[23:20] R/W 0 pin mux select bits for
GPIOH_5

[27:24] R/W 0 pin mux select bits for
GPIOH_6

[31:28] R/W 0 pin mux select bits for
GPIOH_7
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Table 7-212 PERIPHS_PIN_MUX_C 0xbc

Bit(s) R/W Default Description

[3:0] R/W 0 pin mux select bits for
GPIOH_8

Table 7-213 PERIPHS_PIN_MUX_D Oxbd

Bit(s) R/W Default Description

[3:0] R/W 0 pin mux select bits for
GPIOA_0

[7:4] R/W 0 pin mux select bits for
GPIOA_1

[11:8] R/W 0 pin mux select bits for
GPIOA. 2

[15:12] R/W 0 pin mux select bits for
GPIOA_3

[19:16] R/W 0 pin mux select bits for
GPIOA 4

[23:20] R/W 0 pin mux select bits for
GPIOA_5

[27:24] R/W 0 pin mux select bits for
GPIOA_6

[31:28] R/W 0 pin mux select bits for
GPIOA_7

Table 7-214 PERIPHS_PIN_MUX_E Oxbe

Bit(s) R/W Default Description

[3:0] R/W 0 pin mux select bits for
GPIOA_8

[7:4] R/W 0 pin mux select bits for
GPIOA 9

[11:8] R/W 0 pin mux select bits for
GPIOA_10

[15:12] R/W 0 pin mux select bits for
GPIOA_11

[19:16] R/W 0 pin mux select bits for
GPIOA_12

[23:20] R/W 0 pin mux select bits for
GPIOA_13

[27:24] R/W 0 pin mux select bits for
GPIOA_14

[31:28] R/W 0 pin mux select bits for
GPIOA_15

PERIPHS_PIN_MUX_F Oxbf

Reserved.
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7.9.3.2 Pad Pull-up/down Direction

The 1/0 pads contain both a pull-up and a pull-down. If a bit is set to 1 in the registers below, then the
pull-up is enabled. If a bit is set to 0, then the pull-down is enabled.

Note

There are separate pull-up “enables” that must also be set to 1 for the pull-up/down direction to
function. If an “enable” is set to 0, then the pull-up/down feature is disabled, and the bits below
are ignored (on a per pad basis).

Table 7-215 PAD_PULL_UP_REGO 0x3a

Bit(s) R/W Default Description
31:16 R/W Oxcfff Unused
15:0 R/W Boot[15:0] 1 = pull up. 0 = pull down

Table 7-216 PAD_PULL_UP_REG1 0x3b

Bit(s) R/W Default Description
37:0 R/W Oxff Unused
6:0 R/W gpioC[6 :0] 1 = pull up. 0 = pull down

Table 7-217 PAD_PULL_UP_REG2 0x3c

Bit(s) R/W Default Description
31:20 R/W Ox5ffbf Reserved
19:0 R/W gpioX[19:0] 1 = pull up. 0 = pull down

Table 7-218 PAD_PULL_UP_REG3 0x3d

Bit(s) R/W Default Description

31:8 R/W 0x10f Reserved

74 R/W gpioH[7:4] 1 = pull up. 0 = pull down
3:0 R/W Reserved

Table 7-219 PAD_PULL_UP_REG4 0x3e

Bit(s) R/W Default Description
31:14 R/W Oxc1ff Unused
13:0 R/W gpioZ[13:0] 1 = pull up. 0 = pull down

Table 7-220 PAD_PULL_UP_REG5 0x3f

Bit(s) R/W Default Description
31:16 R/W 0xc000 Unused
15:0 R/W gpioA[15:0] 1 = pull up. 0 = pull down
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7.9.3.3 Pad Pull-up/down Enables

Each I/0 pad has a selectable pull-up or pull-down resistor. For the pull-up direction (up or down) to be
operational, the appropriate bit below must be set in order to enable the pull-up/down function.

Table 7-221 PAD_PULL_UP_EN_REGO 0x48

Bit(s) R/W Default Description
31:16 R/W Oxffff Unused
15:0 R/W boot[15:0] pullup-enable: 1 = pullup or pull-down enabled. 0 = no-pull-up or pull-
down
Table 7-222 PAD_PULL_UP_EN_REG1 0x49
Bit(s) R/W Default Description
317 R/W Oxff Unused
6:0 R/W gpioC[6:0] pullup-enable: 1 = pullup or pull-down enabled. 0 = no-pull-up or pull-
down
Table 7-223 PAD_PULL_UP_EN_REG2 0x4a
Bit(s) R/W Default Description
31:20 R/W Ox7ffff Reserved
19:0 R/W gpioX[19:0] pullup-enable: 1 = pullup or pull-down enabled. 0 = no-pull-up or pull-
down
Table 7-224 PAD_PULL_UP_EN_REG3 0x4b
Bit(s) R/W Default Description
31:8 R/W Ox1ff reserved
74 R/W gpioH[7:4] pullup-enable: 1 = pullup or pull-down enabled. 0 = no-pull-up or pull-
down
3:0 R/W reserved
Table 7-225 PAD_PULL_UP_EN_REG4 0x4c
Bit(s) R/W Default Description
31:14 R/W Ox3fff reserved
13:0 R/W gpioZ[13:0] pullup-enable: 1 = pullup or pull-down enabled. 0 = no-pull-up or pull-
down
Table 7-226 PAD_PULL_UP_EN_REGS5 0x4d
Bit(s) R/W Default Description
31:16 R/W Oxffff reserved
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Bit(s)

R/W

Default

Description

15:0

R/W

gpioA[15:0] pullup-enable: 1 = pullup or pull-down enabled. 0 = no-pull-up or pull-

down

7.9.3.4 PREG_PAD GPIO | Registers

Table 7-227 PREG_PAD_GPIOO0_| Registers 0x12

Bit(s) R/W Default Description
0 R/W 0 BOOT_O select
1 R/W 0 BOOT_1 select
2 R/W 0 BOOT_2 select
3 R/W 0 BOOT_3 select
4 R/W 0 BOOT_4 select
5 R/W 0 BOOT_5 select
6 R/W 0 BOOT_6 select
7 R/W 0 BOOT_7 select
8 R/W 0 BOOT_8 select
R/W 0 BOOT_9 select
10 R/W 0 BOOT_10 select
11 R/W 0 BOOT_11 select
12 R/W 0 BOOT_12 select
13 R/W 0 BOOT_13select
14 R/W 0 BOOT_14 select
15 R/W 0 BOOT_15 select
Table 7-228 PREG_PAD_GPIO1_| Registers 0x15
Bit(s) R/W Default Description
0 R/W GPIOC_0 select
1 R/W 0 GPIOC_1 select
2 R/W 0 GPIOC_2 select
3 R/W 0 GPIOC_3 select
4 R/W 0 GPIOC_4 select
5 R/W 0 GPIOC_5 select
6 R/W 0 GPIOC_6 select
7 R/W 0 GPIOC_7 select
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Table 7-229 PREG_PAD_GPIO2_| Registers 0x18

Bit(s) R/W Default Description

0 R/W GPIOX_0 select

1 R/W 0 GPIOX_1 select

2 R/W 0 GPIOX_2 select

3 R/W 0 GPIOX_3 select

4 R/W 0 GPIOX_4 select

5 R/W 0 GPIOX_5 select

6 R/W 0 GPIOX_6 select

7 R/W 0 GPIOX_7 select

8 R/W 0 GPIOX_8 select

9 R/W 0 GPIOX_9 select

10 R/W 0 GPIOX_10 select

1 R/W 0 GPIOX_11 select

12 R/W 0 GPIOX_12 select

13 R/W 0 GPIOX_13 select

14 R/W 0 GPIOX_14 select

15 R/W 0 GPIOX_15 select

16 R/W 0 GPIOX_16 select

17 R/W 0 GPIOX_17 select

18 R/W 0 GPIOX_18select

19 R/W 0 GPIOX_19 select
Table 7-230 PREG_PAD_GPIO3_I Registers 0x1b

Bit(s) R/W Default Description

0 R/W GPIOH_0 select

1 R/W 0 GPIOH_1 select

2 R/W 0 GPIOH_2 select

3 R/W 0 GPIOH_3 select

4 R/W 0 GPIOH_4 select

5 R/W 0 GPIOH_5 select

6 R/W 0 GPIOH_6 select

7 R/W 0 GPIOH_7 select

8 R/W 0 GPIOH_8 select
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Table 7-231 PREG_PAD_GPIO4_I Registers 0Ox1e

Bit(s) R/W Default Description

0 R/W GPIOZ_0 select

1 R/W 0 GPIOZ_1 select

2 R/W 0 GPIOZ_2 select

3 R/W 0 GPIOZ_3 select

4 R/W 0 GPIOZ_4 select

5 R/W 0 GPIOZ_5 select

6 R/W 0 GPIOZ_6 select

7 R/W 0 GPIOZ_7 select

8 R/W 0 GPIOZ_8 select

9 R/W 0 GPIOZ_9 select

10 R/W 0 GPIOZ_10 select

1 R/W 0 GPIOZ_11 select

12 R/W 0 GPIOZ_12 select

13 R/W 0 GPIOZ_13 select
Table 7-232 PREG_PAD_GPIO5_| Registers 0x22

Bit(s) R/W Default Description

0 R/W 0 GPIOA_0 select

1 R/W 0 GPIOA_1'select

2 R/W 0 GPIOA._2 select

3 R/W 0 GPIOA_ 3 select

4 R/W 0 GPIOA_4 select

5 R/W 0 GPIOA 5 select

6 R/W 0 GPIOA_6 select

7 R/W 0 GPIOA _7 select

8 R/W 0 GPIOA_8 select

9 R/W 0 GPIOA_9 select

10 R/W 0 GPIOA_10 select

11 R/W 0 GPIOA_11 select

12 R/W 0 GPIOA_12 select

13 R/W 0 GPIOA_13 select

14 R/W 0 GPIOA_14 select

15 R/W 0 GPIOA_15 select
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7.9.3.5 PREG_PAD GPIO O Registers
Table 7-233 PREG_PAD_GPIO0_O Registers 0x11
Bit(s) R/W Default Description
0 R/W 1 BOOT_O select
1 R/W 1 BOOT_1 select
2 R/W 1 BOOT_2 select
3 R/W 1 BOOT_3 select
4 R/W 1 BOOT_4 select
5 R/W 1 BOOT _5 select
6 R/W 1 BOOT_6 select
7 R/W 1 BOOT_7 select
8 R/W 1 BOOT_8 select
9 R/W 1 BOOT_9 select
10 R/W 1 BOOT_10 select
11 R/W 1 BOOT_11 select
12 R/W 1 BOOT_12 select
13 R/W 1 BOOT_13 select
14 R/W 1 BOOT_14 select
15 R/W 1 BOOT_15 select
Table 7-234 PREG_PAD_GPIO1_O Registers 0x14
Bit(s) R/W Default Description
0 R/W 1 GPIOC_0 select
1 R/W 1 GPIOC_1 select
2 R/W 1 GPIOC_2 select
3 R/W 1 GPIOC_3 select
4 R/W 1 GPIOC_4 select
5 R/W 1 GPIOC_5 select
6 R/W 1 GPIOC_6 select
Table 7-235 PREG_PAD_GPIO2_0O Registers 0x17
Bit(s) R/W Default Description
0 R/W 1 GPIOX_0 select
1 R/W 1 GPIOX_1 select
2 R/W 1 GPIOX_2 select
3 R/W 1 GPIOX_3 select
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Bit(s) R/W Default Description
4 R/W 1 GPIOX_4 select
5 R/W 1 GPIOX_5 select
6 R/W 1 GPIOX_6 select
7 R/W 1 GPIOX_7 select
8 R/W 1 GPIOX_8 select
9 R/W 1 GPIOX_9 select
10 R/W 1 GPIOX_10 select
11 R/W 1 GPIOX_11 select
12 R/W 1 GPIOX_12 select
13 R/W 1 GPIOX_13 select
14 R/W 1 GPIOX_14 select
15 R/W 1 GPIOX_15 select
16 R/W 1 GPIOX_16 select
17 R/W 1 GPIOX_17 select
18 R/W 1 GPIOX_18 select
19 R/W 1 GPIOX_19 select
Table 7-236 PREG_PAD_GPIO3_O Registers 0x1a

Bit(s) R/W Default Description
4 R/W 1 GPIOH_4 select

R/W 1 GPIOH_5 select
6 R/W 1 GPIOH_6 select
7 R/W 1 GPIOH_7 select

Table 7-237 PREG_PAD_GPIO4_0O Registers 0x1d
Bit(s) R/IW Default Description
0 R/W 1 GPIOZ_0 select
1 R/W 1 GPIOZ_1 select
2 R/W 1 GPIOZ_2 select
3 R/W 1 GPIOZ_3 select
4 R/W 1 GPIOZ_4 select
5 R/W 1 GPIOZ_5 select
6 R/W 1 GPIOZ_6 select
7 R/W 1 GPIOZ_7 select
8 R/W 1 GPIOZ_8 select
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Bit(s) R/W Default Description
9 R/W 1 GPIOZ_9 select
10 R/W 1 GPIOZ_10 select
11 R/W 1 GPIOZ_11 select
12 R/W 1 GPIOZ_12 select
13 R/W 1 GPIOZ_13 select
Table 7-238 PREG_PAD_GPIO5_O Registers 0x21
Bit(s) R/W Default Description
0 R/W 1 GPIOA_0 select
1 R/W 1 GPIOA_1 select
2 R/W 1 GPIOA_2 select
3 R/W 1 GPIOA_3 select
4 R/W 1 GPIOA_4 select
5 R/W 1 GPIOA_5 select
6 R/W 1 GPIOA _6 select
7 R/W 1 GPIOA _7 select
8 R/W 1 GPIOA_8 select
9 R/W 1 GPIOA_9 select
10 R/W 1 GPIOA_10 select
1 R/W 1 GPIOA_11 select
12 R/W 1 GPIOA 12 select
13 R/W 1 GPIOA_13 select
14 R/W 1 GPIOA_14 select
15 R/W 1 GPIOA_15 select
7.9.3.6 PREG PAD GPIO EN N Registers
Table 7-239 PREG_PAD_GPIO0_EN_N 0x10
Bit(s) R/W Default Description
0 R/W 1 BOOT_0 select
1 R/W 1 BOOT_1 select
2 R/W 1 BOOT_2 select
3 R/W 1 BOOT_3 select
4 R/W 1 BOOT_4 select
5 R/W 1 BOOT_5 select
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Bit(s) R/W Default Description
6 R/W 1 BOOT_6 select
7 R/W 1 BOOT_7 select
8 R/W 1 BOOT_8 select
9 R/W 1 BOOT_9 select
10 R/W 1 BOOT_10 select
11 R/W 1 BOOT_11 select
12 R/W 1 BOOT_12 select
13 R/W 1 BOOT_13 select
14 R/W 1 BOOT_14 select
15 R/W 1 BOOT_15 select
Table 7-240 PREG_PAD_GPIO1_EN_N 0x13

Bit(s) R/W Default Description
0 R/W 1 GPIOC_0 select
1 R/W 1 GPIOC_1 select
2 R/W 1 GPIOC_2 select
3 R/W 1 GPIOC_3 select
4 R/W 1 GPIOC_4 select

R/W 1 GPIOC_5 select
6 R/W 1 GPIOC_6 select
7 R/W 1 GPIOC_7 select

Table 7-241 PREG_PAD_GPIO2_EN_N 0x16
Bit(s) R/W Default Description
0 R/W 1 GPIOX_0 select
1 R/W 1 GPIOX_1 select
2 R/W 1 GPIOX_2 select
3 R/W 1 GPIOX_3 select
4 R/W 1 GPIOX 4 select
5 R/W 1 GPIOX_5 select
6 R/W 1 GPIOX_6 select
7 R/W 1 GPIOX_7 select
8 R/W 1 GPIOX_8 select
9 R/W 1 GPIOX_9 select
10 R/W 1 GPIOX_10 select
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Bit(s) R/W Default Description
1 R/W 1 GPIOX_11 select
12 R/W 1 GPIOX_12 select
13 R/W 1 GPIOX_13 select
14 R/W 1 GPIOX_14 select
15 R/W 1 GPIOX_15 select
16 R/W 1 GPIOX_16 select
17 R/W 1 GPIOX_17 select
18 R/W 1 GPIOX_18 select
19 R/W 1 GPIOX_19 select
Table 7-242 PREG_PAD_GPIO3_EN_N 0x19
Bit(s) R/W Default Description
0 R/W 1 GPIOH_0 select
1 R/W 1 GPIOH_1 select
2 R/W 1 GPIOH_2 select
3 R/W 1 GPIOH_3 select
4 R/W 1 GPIOH_4 select
5 R/W 1 GPIOH_5 select
6 R/W 1 GPIOH_6 select
7 R/W 1 GPIOH_7 select
8 R/W 1 GPIOH_8 select
Table 7-243 PREG_PAD_GPIO4_EN_N 0x1c
Bit(s) R/W Default Description
0 R/W 1 GPIOZ_0 select
1 R/W 1 GPIOZ_1 select
2 R/W 1 GPIOZ_2 select
3 R/W 1 GPIOZ_3 select
4 R/W 1 GPIOZ_4 select
5 R/W 1 GPIOZ_5 select
6 R/W 1 GPIOZ_6 select
7 R/W 1 GPIOZ_7 select
8 R/W 1 GPIOZ_8 select
9 R/W 1 GPIOZ_9 select
10 R/W 1 GPIOZ_10 select
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Bit(s) R/W Default Description
1 R/W 1 GPIOZ_11 select
12 R/W 1 GPIOZ_12 select
13 R/W 1 GPIOZ_13 select
14 R/W 1 GPIOZ_14 select
15 R/W 1 GPIOZ_15 select
Table 7-244 PREG_PAD_GPIO5_EN_N 0x20

Bit(s) R/W Default Description
0 R/W 1 GPIOA 0 select
1 R/W 1 GPIOA_1 select
2 R/W 1 GPIOA_2 select
3 R/W 1 GPIOA_3 select
4 R/W 1 GPIOA 4 select
5 R/W 1 GPIOA_5 select
6 R/W 1 GPIOA_6 select
7 R/W 1 GPIOA_7 select
8 R/W 1 GPIOA _8 select

R/W 1 GPIOA_9 select
10 R/W 1 GPIOA_10 select
11 R/W 1 GPIOA_11 select
12 R/W 1 GPIOA_12 select
13 R/W 1 GPIOA_13 select
14 R/W 1 GPIOA_14 select
15 R/W 1 GPIOA_15 select

7.9.3.7 PAD DS Registers
Table 7-245 PAD_DS_REGO0A 0xd0
Bit(s) R/W Default | Description
[1:0] R/W Oxaaaa- | BOOT 0 select
aaaa
[3:2] R/W BOOT_1 select
[5:4] R/W BOOT_2 select
[7:6] R/W BOOT_3 select
[9:8] R/W BOOT_4 select
[11:10] R/W BOOT_5 select
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Bit(s) R/W Default Description
[13:12] R/W BOOT_6 select
[15:14] R/W BOOT_7 select
[17:16] R/W BOOT_8 select
[19:18] R/W BOOT_9 select
[21:20] R/W BOOT_10 select
[23:22] R/W BOOT_11 select
[25:24] R/W BOOT_12 select
[27:26] R/W BOOT_13 select
[29:28] R/W BOOT_14 select
[31:30] R/W BOOT_15 select
Table 7-246 PAD_DS_REG1A 0xd1
Bit(s) R/W Default Description
[1:0] R/W Oxaaa- GPIOC_0 select
a%aaa
[3:2] R/W GPIOC_1 select
[5:4] R/W GPIOC_2 select
[7:6] R/W GPIOC_3 select
[9:8] R/W GPIOC_4 select
[11:10] R/W GPIOC_5 select
[13:12] R/W GPIOC_6 select
Table 7-247 PAD_DS_REG2A 0xd2
Bit(s) R/W Default Description
[1:0] R/W 0x5595- | GPIOX_0 select
5aaa
[3:2] R/W GPIOX_1 select
[5:4] R/W GPIOX_2 select
[7:6] R/W GPIOX_3 select
[9:8] R/W GPIOX_4 select
[11:10] R/W GPIOX_5 select
[13:12] R/W GPIOX_6 select
[15:14] R/W GPIOX_7 select
[17:16] R/W GPIOX_8 select
[19:18] R/W GPIOX_9 select
[21:20] R/W GPIOX_10 select
[23:22] R/W GPIOX_11 select
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Bit(s) R/W Default Description
[25:24] R/W GPIOX_12 select
[27:26] R/W GPIOX_13 select
[29:28] R/W GPIOX_14 select
[31:30] R/W GPIOX_15 select
Table 7-248 PAD_DS_REG2B 0xd3
Bit(s) R/W Default Description
[1:0] R/W Oxaaaa- | GPIOX 16 select
aad55
[3:2] R/W GPIOX_17 select
[5:4] R/W GPIOX_18 and GPIOX_19 select
Table 7-249 PAD_DS_REG3A 0xd4
Bit(s) R/W Default Description
[9:8] R/W Oxaaa- GPIOH_4 select
aS5aa
[11:10] R/W GPIOH_5 select
[13:12] R/W GPIOH_6 select
[15:14] R/W GPIOH_7 select
Table 7-250 PAD_DS_REGA4A 0xd5
Bit(s) R/W Default Description
[1:0] R/W Oxaaaa- | GPIOZ_0 select
aaab
[3:2] R/W GPIOZ_1 select
[5:4] R/W GPIOZ_2 select
[7:6] R/W GPIOZ_3 select
[9:8] R/W GPIOZ_4 select
[11:10] R/W GPIOZ_5 select
[13:12] R/W GPIOZ_6 select
[15:14] R/W GPIOZ_7 select
[17:16] R/W GPIOZ_8 select
[19:18] R/W GPIOZ_9 select
[21:20] R/W GPIOZ_10 select
[23:22] R/W GPIOZ_11 select
[25:24] R/W GPIOZ_12 select
[27:26] R/W GPIOZ_13 select
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Table 7-251 PAD_DS_REG5A 0xd6

Bit(s) R/W Default Description
[1:0] R/W 0x5695- | GPIOA_O select
555a

[3:2] R/W GPIOA_1 select
[5:4] R/W GPIOA 2 select
[7:6] R/W GPIOA_3 select
[9:8] R/W GPIOA_4 select
[11:10] R/W GPIOA_5 select
[13:12] R/W GPIOA_6 select
[15:14] R/W GPIOA _7 select
[17:16] R/W GPIOA_8 select
[19:18] R/W GPIOA_9 select
[21:20] R/W GPIOA_10 select
[23:22] R/W GPIOA_11 select
[25:24] R/W GPIOA_12 select
[27:26] R/W GPIOA_13 select
[29:28] R/W GPIOA_14 select
[31:30] R/W GPIOA_15 select

7.9.3.8 GPIOAO Registers

Always On GPIO Input levels.

Table 7-252 AO_GPIO_| 0x0a

Bit(s) R/W Default Description

31 R 0 TEST_Ninput level

18:16 R 0 INPUT_LEVELS: These bits correspond to the INPUT levels on the gpioE[2:0]
pins

11:00 R 0 INPUT_LEVELS: These bits correspond to the INPUT levels on the gpioAO[11:0]

pins

Always On GPIO controls.

Caution

This register is NOT reset during a watchdog event.

Table 7-253 AO_GPIO_O 0x0d

Bit(s)

R/W

Default

Description

31

R/W

Oxffffffff

TEST_N_OUTPUT _LEVEL: This bit controls the output level of the test_n pin
when TEST_N_GPIO_EN_N is set to 0.
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Bit(s) R/W Default Description
18:16 R/W OUTPUT_LEVEL: These bits correspond to the output levels on the gpioE[2:0]
pins when in GPIO mode.
11:00 R/W OUTPUT_LEVEL: These bits correspond to the output levels on the gpiocAO
[11:0] pins when in GPIO mode.
Table 7-254 AO_RTI_PINMUX_REGO0 0x05
Bit(s) R/W Default Description
1900-01- | RIW 0 gpioAO_7 select
01
1900-01- | RIW 0 gpioAO_6 select
01
23:20 R/W 0 gpioAO_5 select
19:16 R/W 0 gpicAO_4 select
15:12 R/W 0 gpioAO_3 select
11:08 R/W 0 gpioAO_2 select
07:04 R/W 0 gpioAO_1 select
3:0 R/W 0 gpioAO_0 select
Table 7-255 AO_RTI_PINMUX_REG1 0x06
Bit(s) R/W Default Description
31:28 R/W gpioAO TEST_N
27:24 R/W 0 gpioE_2'select
[23:20] R/W 0 gpioE_1 select
[19:16] R/W 0 gpioE_0 select
[15:12] R/W 0 gpioAO_11 select
[11:8] R/W 0 gpioAO_10 select
[7:4] R/W 0 gpioAO_9 select
[3:0] R/W 0 gpioAO_8 select

Always On GPIO controls.

Caution

This register is NOT reset during a watchdog event.

Table 7-256 AO_GPIO_O_EN_N 0x09

Bit(s) R/W Default Description
30-19 R Oxffffffff Reserved
18-16 R/W OUTPUT_ENABLE: These bits correspond to the output levels on the gpioE[2:0]

pins when in GPIO mode. A ‘0’ sets the gpioE pin to be an output.
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Bit(s) R/W Default Description

15-12 R Reserved

11-0 R/W OUTPUT_ENABLE: These bits correspond to the output levels on the gpioAO
[11:0] pins when in GPIO mode. A ‘0’ sets the gpioAO pin to be an output.

Table 7-257 AO_RTI_PULL_UP_REG 0x0b

Bit(s) R/W Default Description

31 R/W 0x8000- | TEST_N pull up/down. 1 = pull-up 0 = pull-down
05ab

18-16 R/W gpioE[2:0] pull-up/down. 1 = pull-up 0 = pull-down

11-0 R/W gpioAO[11:0] pull up/down. 1 = pull-up 0 = pull-down

Always On GPIO controls.

Caution

This register is NOT reset during a watchdog event.

Table 7-258 AO_RTI_PULL_UP_EN_REG 0x0c

Bit(s) R/W Default Description
31 R/W 0x8004- | TEST_N pull-up/down enable. 1 = pull-up/down enable, 0 = pull-up/down disable
Offf

18-16 R/W gpioE[2:0] pull-up/down enable. 1 = pull-up/down enable, 0 = pull-up/down
disable

11-0 R/W gpioAO[11:0] pull-up/down enable. 1 = pull-up/down enable, 0 = pull-up/down
disable

Pad ds0/ds1

Table 7-259 AO_PAD_DS_A 0x07

Bit(s) R/W Default Description
23:22 R/W Oxaaaa- | gpioAO_11{ds1 ds0}
aaaa
21:20 R/W gpioAO_10{ds1 ds0}
19:18 R/W gpioAO_9{ds1 ds0}
17:16 R/W gpioAO_8{ds1 ds0}
15:14 R/W gpioAO_7{ds1 ds0}
13:12 R/W gpioAO_6{ds1 ds0}
11:10 R/W gpioAO_5{ds1 ds0}
9:8 R/W gpioAO_4{ds1 ds0}
7:6 R/W gpioAO_3{ds1 ds0}
5:4 R/W gpioAO_2{ds1 ds0}
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Bit(s) R/W Default Description
3:2 R/W gpioAO_1{ds1 ds0}
1:0 R/W gpioAO_0 {ds1 ds0}
Pad ds0/ds1
Table 7-260 AO_PAD_DS_B 0x08
Bit(s) R/W Default Description
31:30 R/W Oxaaaa- | reset_n{ds1, ds0}
aaaa
29:28 R/W test_n {ds1, dsO}
5:4 R/W gpioE_2 {ds1 ds0}
3:2 R/W gpioE_1 {ds1 ds0}
1:0 R/W gpioE_0 {ds1 ds0}

Table 7-261 AO_PINMUX_LOCK 0x17

Bit(s) R/W Default Description

31 R/W 0 1: generate error when write to each locked register;
7 R/W 0 lock ao gpio_o

6 R/W 0 lock ao gpio pull en

5 R/W 0 lock ao gpio pull up

4 R/W 0 lock ao gpio_o_en

1 R/W 0 lock ao pin_mux_reg1

0 R/W 0 lock ao pin_mux_reg0

7.10 Interrupt Control

7.10.1 Overview

Generic Interrupt Controller (GIC) is a centralized resource that supports and manages interrupts in a
system. For more details about GIC, please refer to the ARM GIC Architecture Specification V2.0.

7.10.2 Interrupt Source

There are 224 interrupt sources in the chip. All of the interrupts are connected to the integrated GIC in
Cortex-A55 while the AO-CPU see a sub-set of the interrupts. The control Bits of AO-CPU interrupt
are listed in the following table.

A55 GIC Bit Interrupt Source Description
255 pcie_A_7
254 pcie_A 6
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A55 GIC Bit Interrupt Source Description

253 pcie_A 5

252 pcie_A_4

251 pcie A 3

250 pcie_A_2

249 pcie_A_1

248 pcie_A_0

247 m_i2c_2_irq

246 m_i2c_1_irq

245 mbox_irg_send5

244 mbox_irq_send4

243 mbox_irq_send3

242 mbox_irq_receiv2

241 mbox_irg_receiv1

240 mbox_irg_receiv0

239 ao_gpio_irg1

238 ao_gpio_irq0

237 ao_timerB_irq

236 ao_timerA irq

235 cecb _irq

234 ao_watchdog_irq

233 ao.m_i2c_toirq

232 sar_adc_irq

231 ao_cec_irq

230 ao_ir_blaster_irq

229 ao_uart2_irq

228 ao_ir_dec_irq

227 ao_i2c_m_irq

226 ao_i2c_s_irq

225 ao_uart_irq

224 1'b0

223 SD_EMMC_C

222 SD_EMMC_B

221 SD_EMMC_A

220 HEVC Encoder_VPU_IDLE

219 HEVC Encoder
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A55 GIC Bit Interrupt Source Description
218 NN

217 dma_irq[5]

216 dma_irq[4]

215 dma_irq[3]

214 dma_irq[2]

213 dma_irg[1]

212 dma_irq[0]

211 eth_phy_irq8

210 eth_phy _irq7

209 eth_phy _irq6

208 eth_phy_irg5

207 eth_phy_irg4

206 eth_phy _irq3

205 eth_phy_irg2

204 eth_phy_irg1

203 eth_phy_irq0

202 mali_irq_pp3 reserved
201 mali_irqg_ppmmu2 reserved
200 mali_irq_pp2 reserved
199 mali_irq_ppmmu1 reserved
198 mali_irq.pp1 reserved
197 mali_irg_ppmmu0 reserved
196 mali_irq_pp0 reserved
195 mali_irq_pmu

194 mali_irq_pp

193 mali_irg_gpmmu

192 mali_irq_gp

191 PCIE_A_EDMA_RD

190 PCIE_A_EDMA_WR

189 locker

188 toram

187 vad_flag

186 frddr_C

185 frddr_B

184 frddr_A
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A55 GIC Bit Interrupt Source Description
183 spdifin
182 toddr_C
181 toddr_B
180 toddr_A
179 1'b0
178 ge2d
177 cusad
176 ab5irq[6]
175 viul_wm_int
174 absirq[5]
173 ab55irq[4] EXTERRIRQ_a
172 ab5irq[3] |CTIIRQI[3:0]
171 ab55irq[2] [VCPUMNTIRQ_a[3:0]
170 ab5irq[1] |COMMIRQ_a[3:0]
169 ab55irq[0] |PMUIRQ_a[3:0]
168 mbox_rec7
167 mbox_sed6
166
165
164 viul_line
163 asssit:mbox_irq3
162 asssit_mbox_irq2
161 asssit_mbox_irq1
160 asssit_mbox_irq0
127 m_i2c_3 TO
126 m_i2c_2_TO
125 uart2_irq
124 m_i2c_1_TO
123 m_i2c_0_TO
122 spicc_1_int
121 rdma_done_int
120
119
118 vid1_wr_irq
117 vdin1_vsync_int
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A55 GIC Bit Interrupt Source Description
116 vdin1_hsync_int
115 vdin0_vsync_int
114 vdin0_hsync_int
113 spicc_0_int
112 spi_int
111 vidO_wr_irq
110 venc_vx1_int
109 viu1_dolby_int
108 viu1_mail_afbc
107 uart1_irq
106 Ic_curve
105 vpu_crash
104 parser1
103 gpio_irq[7]
102 gpio_irq[6]
101 gpio_irq[5]
100 gpio_irq[4]
99 gpio_irq[3]
98 gpio_irq[2]
97 gpio_irq[1]
96 gpio. irq[0]
95 Timerl Timerl
94 TimerH TimerH
93 TimerG TimerG
92 TimerF TimerF
91 viu2_line
90 htx_hdcp22_intr
89 hdmitx_interrupt
88 viu2_vsync
87 viu2_hsync
86 dmc_test_irq
85 demux_int_2
84 dmc_irq
83 dmc_sec_irq
82 frdd_d
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A55 GIC Bit Interrupt Source Description
81 toddr_d
80 vad_fs
79 spdifin_Ib
78 di_pre Reserved for Deinterlacer
77 dos_mbox_slow_irq[2] DOS Mailbox 2
76 dos_mbox_slow_irq[1] DOS Mailbox 1
75 dos_mbox_slow_irq[0] DOS Mailbox 0
74 1'b0
73 1'b0
72 di_post
71 m_i2c_3_irq 12C Master #3
70 1'b0
69 smartcard_irq
68 ts_ddr
67 ts_pll
66 nand_irq
65 viff_empty_int_cpu
64 parser_int_cpu
63 u2d_interrupt USB
62 U3h_interrupt uUsB
61 Timer D Timer D
60 bus_mon1_fast_irq
59 bus mon0_fast irq
58 uartO_irq
57 async_fifo2_flush_irg
56 async_fifo2_fill_irq
55 demux_int
54 encif_irq
53 m_i2c_0_irq
52 bt656
51 async_fifo_flush_irq
50 async_fifo_fill_irq
49 async_fifo3_flush_irq
48 usb_iddig_irq
47 1'b0 unused
46 eth_lip_intro_o
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A55 GIC Bit Interrupt Source Description

45 1'b0

44

43 Timer B Timer B

42 Timer A Timer A

41 eth_phy_irg_or

40 eth_gmac_int

39 async_fifo3_fill_irq

38 Timer C Timer C

37 demux_int_1

36 eth_pmt_intr_o

35 viu1_vsync_int VSYNC

34 viu1_hsync_int HSYNC

33

32 ee_wd_irq Watchdog Timer
7.10.3 GPIO Interrupt

There are 10 interrupts that are routed to all CPUs (A55/SCP). The tables below outline the interrupts
associated with each interrupt group.

EE pads
(x85)

AO pads
(x15)

x15.

Figure 7-26 GPIO Interrupt
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——X15——p

B

X2 .
irqg_gen
' | i %)

irq_gen
| ™ 9

irq_4/516/7

irq_0/1/2/3 AS5

\

»

ao_irq_0/1 Scp

TO2FC31

There are 8 independent filtered GPIO interrupt modules that can be programmed to use any of the
GPIOs in the chip as an interrupt source (listed in the table below). For example, to select gpioZ_15
as the source for GPIO IRQ #0, then CBUS 0x2609 bits[7:0] = 27 (according to the table below).

Input Mux Location Description
CBUS registers 0x2621 and 0x2622
[223:100] 0
[99:97] gpioE[2:0]
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Input Mux Location Description
CBUS registers 0x2621 and 0x2622

[96:77] gpioX[19:0]
[76:61] gpioA[15:0]
[60:53] gpioC[7:0]
[52:37] boot[15:0]
[36:28] gpioH[8:0]
[27:12] gpioZ[15:0]
[11:0] gpioAO[11:0]

The diagram below illustrates the path a GPIO takes to become an interrupt. The eight GPIO interrupts
respond to the MASK, STATUS and STATUS/CLEAR registers just like any other‘interrupt in the chip.

The difference for the GPIO interrupts is that they can be filtered and conditioned.

Note

The input for the GPIO interrupt module (the input into the 256:1 mux) comes directly from the I/
O pad of the chip. Therefore if a pad (say gpioA_11) is configured as a UART TX pin, then in
theory, the UART TX pin can be a GPIO interrupt since the TX pin will drive gpioA_11 which in
turn can drive the GPIO interrupt module.
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Figure 7-27 GPIO Interrupt Path
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7.10.4 Register Description
Each register final address = 0xffd00000 + offset * 4

This register controls the polarity of the GPIO interrupts and whether or not the interrupts are level or
edge triggered. There are 8 GPIO interrupts. These 8 GPIO interrupts can be assigned to any one of

up to 256 pins on the chip.

Interrupt masking and FIQ select.

Table 7-262 AO_IRQ_GPIO_REG 0x21
Bit(s) R/W Default Description
31-20 R 0 Unused
21 R/W 0 GPIO_1_IRQ_BOTHEDGE_EN,
If this bit is 1, then GPIO_0_IRQ generates an interrupt on the both
rising and falling edge of the selected interrupt.,
this EN is high priority than GPIO_1_IRQ_EDGE
20 R/W 0 GPIO_0_IRQ_BOTHEDGE_EN,
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Bit(s) R/W Default Description
If this bitis 1, then GPIO_0_IRQ generates an interrupt on the both
rising and falling edge of the selected interrupt.,
this EN is high priority than GPIO_0_IRQ_EDGE

19 R/W 0 GPIO_1_IRQ_EDGE: Ifthis bitis 1, then GPIO_1_IRQ generates
an interrupt on the rising (or falling edge if GPIO_1_POL is set) of
the selected interrupt.

18 R/W 0 GPIO_0_IRQ_EDGE: Ifthis bitis 1, then GPIO_0_IRQ generates
an interrupt on the rising (or falling edge if GPIO_0_POL is set) of
the selected interrupt.

17 R/W 0 GPIO_1_POL: This bit controls the polarity of the GPIO muxed into
the GPIO_1 interrupt filter module

16 R/W 0 GPIO_0_POL: This bit controls the polarity of the GPIO muxed into
the GPIO_0 interrupt filter module

15 R/W 0 GPIO_1_FILTER_USE_CLK: Setting this bitto 1 connects the in-
put filter to the system clock (the clock used by the media CPU). If
this bit is 0, then the filter uses a 125nS clock to filter the GP1O_1
input

14-12 R/W 0 GPIO_1_FILTER_SEL: 0 = no filter, 1 = max filter (about 2.6uS)

11 R/W 0 GPIO_0_FILTER_USE_CLK

10-8 R/W 0 GPIO_0_FILTER_SEL: 0 = no filter, 1 = max filter (about 2.6uS)

7-4 R/W 0 GPIO_1_INPUT_SEL: These bits select which gpioAO[11:0] pin is
connected to the GPIO_1 interrupt filter module.

3-0 R/W 0 GPIO_0_INPUT_SEL: These bits select which gpioAO[11:0] pin is
connected to the GPIO_1 interrupt filter module.

Table 7-263 GPIO Interrupt EDGE and Polarity: 0x3c20
Bit(s) Default Description
31 GPIO_BOTH_EDGE_PATH_7: If a bit is set to 1, then the GPIO interrupt for
GPIO path 7 is configured to be a both edge generated interrupt. and its priority
is higher than GPIO_EDGE_SEL_PATH_7.

30 GPIO_BOTH_EDGE_PATH_6:

29 GPIO_BOTH_EDGE_PATH_5:

28 GPIO_BOTH_EDGE_PATH_4:

27 GPIO_BOTH_EDGE_PATH_3:

26 GPIO_BOTH_EDGE_PATH_2:

25 GPIO_BOTH_EDGE_PATH_1:

24 GPIO_BOTH_EDGE_PATH_O:

23 GPIO_POLARITY_PATH_7: If a bit in this field is 1, then the GPIO signal for

GPIO interrupt path 7 is inverted.

22 GPIO_POLARITY_PATH_6:

21 GPIO_POLARITY_PATH_5:

20 GPIO_POLARITY_PATH_4:

19 GPIO_POLARITY_PATH_3:

02 (2020-03-31)

Amlogic Proprietary and Confidential

202

Copyright © Amlogic. All rights reserved.



S905X3 Datasheet 7 System

Bit(s) R/W Default Description

18 GPIO_POLARITY_PATH_2:

17 GPIO_POLARITY_PATH_1:

16 R/W 0 GPIO_POLARITY_PATH_O:

15-8 R 0 Unused

7 R/W GPIO_EDGE_SEL_PATH_7: If a bitis set to 1, then the GPIO interrupt for GPIO

path 7 is configured to be an edge generated interrupt. If the polarity (above) is O,
then the interrupt is generated on the rising edge. If the polarity is 1, then the.in-
terrupt is generated on the falling edge of the GPIO. If a bit is this field is 0, then
the GPIO is a level interrupt.

6 RIW GPIO_EDGE_SEL_PATH_6
5 RIW GPIO_EDGE_SEL_PATH_5
4 RIW GPIO_EDGE_SEL_PATH_4
3 RIW GPIO_EDGE_SEL_PATH_3
2 RIW GPIO_EDGE_SEL_PATH_2
1 RIW GPIO_EDGE_SEL_PATH_1
0 RIW 0 GPIO_EDGE_SEL_PATH_0

Each GPIO interrupt can select from any number of up to 256 GPIO pins on the chip. The bits below
control the pin selection for GPIO interrupts 0 ~3.

Table 7-264 GPIO 0 ~ 3 Pin Select: 0x3c21
Bit(s) R/W Default Description

31-24 R/W 0 GPIO_PIN_SEL3: This value select which of up to 256 pins on the chip can be
mapped to GPIO interrupt 3

23-16 R/W 0 GPIO_PIN_SEL2: This value select which of up to 256 pins on the chip can be
mapped to GPIO interrupt 2

15-8 R/W 0 GPIO_PIN_SELA1: This value select which of up to 256 pins on the chip can be
mapped to GPIO interrupt 1

7-0 R/W 0 GPIO_PIN_SELO: This value select which of up to 256 pins on the chip can be
mapped to GPIO interrupt 0

Table 7-265 GPIO 4 ~ 7 Pin Select: 0x3c22

Bit(s) R/W Default Description

31-24 R/W 0 GPIO_PIN_SEL7: This value select which of up to 256 pins on the chip can be
mapped to GPIO interrupt 7

23-16 R/W 0 GPIO_PIN_SELS6: This value select which of up to 256 pins on the chip can be
mapped to GPIO interrupt 6

15-8 R/W 0 GPIO_PIN_SELS5: This value select which of up to 256 pins on the chip can be
mapped to GPIO interrupt 5

7-0 R/W 0 GPIO_PIN_SEL4: This value select which of up to 256 pins on the chip can be
mapped to GPIO interrupt 4
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Table 7-266 GPIO Filter Select (interrupts 0~7): 0x3c23

Bit(s) R/W Default | Description

31 R/W 0 unused

30-28 R/W 0 FILTER_SEL7: (see FILTER_SELO)

27 R/W 0 Unused

26-24 R/W 0 FILTER_SELSG: (see FILTER_SELO)

23 R/W 0 Unused

22-20 R/W 0 FILTER_SELS5: (see FILTER_SELO)

19 R/W 0 Unused

18-16 R/W 0 FILTER_SEL4: (see FILTER_SELO)

15 R/W 0 Unused

14-12 R/W 0 FILTER_SEL3: (see FILTER_SELO)

1 R/W 0 Unused

10-8 R/W 0 FILTER_SELZ2: (see FILTER_SELO)

7 R/W 0 Unused

6-4 R/W 0 FILTER_SEL1: (see FILTER_SELO)

3 R/W 0 unused

2-0 R/W 0 FILTER_SELO: This value sets the filter selection for GPIO interrupt 0. A value of
0 = no filtering. A value of 7 corresponds to 7 x 3 x (111nS) of filtering.

7.11 Timer

7.11.1 Overview

The SOC contains 15 general purpose timers and 2 watchdog timers.

7.11.2 General-Purpose Timer

The SOC contains‘a number of general-purpose timers that can be used as general counters or inter-
rupt generators. Each counter (except TIMER E) can be configured as a periodic counter (for generat-
ing periodic interrupts) or a simple count-down and stop counter. Additionally, the timers have a
programmable count rate ranging from 1uS to 1mS. The table below outlines the general-purpose
timers available in the chip.

100uS, 1mS

Timer Timebase Options Counter size Comment

Timer A 1uS, 10uS, 100uS, 1mS 16-bits The 16-bit counter allows the timer to generate in-
terrupts as infrequent as every 65.535 Seconds

Timer B 1uS, 10uS, 100uS, 1mS | 16-bits

Timer C 1uS, 10uS, 100uS, 1mS 16-bits

Timer D 1uS, 10uS, 100uS, 1mS 16-bits

Timer E System clock, 1uS, 10uS, | 64-bits Doesn’t generate an interrupt. This is a count up

counter that counts from 0 to OXFFFFFFFF. The
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Timer Timebase Options Counter size Comment
counter can be written at any time to reset the value
to 0.
Timer F 1uS, 10uS, 100uS, 1mS 16-bits
Timer G 1uS, 10uS, 100uS, 1TmS 16-bits
Timer H 1uS, 10uS, 100uS, 1mS 16-bits
Timer | 1uS, 10uS, 100uS, 1mS 16-bits
Timer A-AO System clock, 1uS, 10uS, | 32-bits Used in the Always On domain to generateinter-
100uS rupts for the AO-CPU
Timer B-AO System clock, 1uS, 10uS, | 32-bits Used in the Always On domain to generate‘inter-
100uS rupts for the AO-CPU
Timer C-AO System clock, 1uS, 10uS, | 32-bits Used in the Always On domain.to generate inter-
100uS rupts for the AO-CPU
Timer E-AO System clock 64-bits This Always On counter. doesn’t generate an inter-
rupt. Instead it simply counts up from 0O to
OxFFFFFFFF. The counter can be written at any
time to reset the value to 0.
Timer F-AO System clock 64-bits This Always On counter doesn’t generate an inter-
rupt. Instead it simply counts up from 0 to
OxFFFFFEFF. The counter can be written at any
time to reset the value to 0.
Timer G-AO System clock 64-bits This Always On counter doesn’t generate an inter-
rupt. Instead it simply counts up from 0 to
OxFFFFFFFF. The counter can be written at any
time to reset the value to 0.
7.11.3 Watchdog Timer
There are also two watchdog timers, one in AO and the other in EE domain, illustrated as following:
ee_reset n
> ee_clk_rst
ee_wd | g irg[0]
A55
gpio_o sel |testn
ee_reset_n
irq ao_irq[10] | m3
ao_wd 9pio_o
ao_reset_n ao_reg

TO2FC37
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Figure 7-28 EE domain Watchdog Timer Degisn
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The AO Domain watchdog timer is driven from the system clock (typically 157Mhz). It is a 16-bit coun-
ter that is periodically reset by either the AO CPU or the System CPU (A55). This AO-watchdog timer
can be used to generate an interrupt of the AO domain. Additionally, the AO-watchdog timer-can be
used to “enable” a delay generator that can toggle a GPIO pin (currently the TEST_n I/O pad). The
“delay generator” allows an interrupt to first be acknowledged by the AO-CPU before the TEST_N pad
is toggled. The “delay generator” is programmable from 1 to 65535 system clocks (typically 417uS).

It should be noted that the AO watchdog timer can also be used to reset the AO domain but this fea-
ture is only used when operating in a suspend mode (only the AO-domain is powered). As long as the
system periodically resets the AO-watchdog timer the WD_GPIO_CNT (delay generator) will not be
enabled and the 1/0 pad will not toggle.

Note

The maximum delay between two AO-watchdog periodic resets is about 100mS (assuming a
157Mhz system clock).

The EE Domain watchdog timer is driven by the 24Mhz crystal clock and can be used to generate an
interrupt to the system CPU (the A55) or optionally, the watchdog timer can completely reset the chip
(causing a cold boot). There are a few registers that are not affected by watchdog timer. These regis-
ters are only reset by the external RESET _n I/O pad and can be used to store information related to a
possible watchdog event. Aslong as the system CPU periodically resets the EE-watchdog timer, it will
never timeout and cause an interrupt or system reset.

Note

The maximum delay between two EE-watchdog periodic resets is about 8.3 Seconds. This time
is independent of thesystem clocks and is driven by the external 24Mhz crystal.

7.11.4 Register Description
Each register final address = 0xffd00000 + address * 4

Table 7-267 ISA_TIMER_MUX 0x3c50

Bit(s) R/W Default Description

31-20 R 0 unused

19 R/W 1 TIMERD_ EN: Set to 1 to enable Timer D

18 R/W 1 TIMERC_ EN: Set to 1 to enable Timer C

17 R/W 1 TIMERB_ EN: Set to 1 to enable Timer B

16 R/W 1 TIMERA_EN: Set to 1 to enable Timer A

15 R/W 0 TIMERD_MODE: If this bit is set to 1, then timerD is a periodic . 0 = one-shot tim-
er (M1 default)
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Bit(s) R/W Default Description

14 R/W 0 TIMERC_MODE: If this bit is set to 1, then timerC is a periodic . 0 = one-shot tim-
er (M1 default)

13 R/W 1 TIMERB_MODE: If this bit is set to 1, then timerB is a periodic (M1 Default). 0 =
one-shot timer

12 R/W 1 TIMERA_MODE: If this bit is set to 1, then timerA is a periodic (M1 Default). 0 =
one-shot timer

11 R 0 unused

10-8 R/W 0x1 TIMER E input clock selection:

000: System clock 001: 1uS Timebase resolution 010: 10uS Timebase resolution
011: 100uS Timebase resolution 100: 1mS timebase NOTE: The mux selection
for Timer E is different from timer A, B, Cand D

7-6 R/W 0x0 TIMER D input clock selection: See TIMER A below
5-4 R/W 0x0 TIMER C input clock selection: See TIMER A below
2-3 R/W 0x0 TIMER B input clock selection: See TIMER A below
1-0 R/W 0x0 TIMER A Input clock selection: These bits select the input timebase for the coun-

ters for TimerA
00: 1uS Timebase resolution 01: 10uS Timebase resolution 10: 100uS Timebase
resolution 11: 1mS Timebase resolution

Note

Timer A is a 16 bit count DOWN counter driven by the clock selected in register 0x01000530.
TIMER A will count down from some value to zero, generate an interrupt and then re-load the
original start count value. This timer can be used to generate a periodic interrupt (e.g. interrupt
every 22 uS).

Table 7-268 ISA_TIMERA 0x3c51

Bit(s) R/W Default Description

31-16 R - Current Count value

15-0 R/W 0x0 Starting count value. Write this value to start TIMER A.
Note

Timer B is just like Timer A.

Table 7-269 ISA_TIMERB 0x3c52

Bit(s) R/IW Default Description

31-16 R - Current Count value

15-0 R/W 0x0 Starting count value. Write this value to start TIMER B
Note

Timer C is just like Timer A.
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Table 7-270 ISA_TIMERC 0x3c53

Bit(s) R/W Default Description

31-16 R 0 unused

15-0 R/W 0x0 Starting count value. Write this value to start TIMER C
Note

Timer D is identical to Timer A.

Table 7-271 ISA_TIMERD 0x3c54

Bit(s) R/W Default Description

31-16 R 0 unused

15-0 R/W 0x0 Starting count value. Write this value to start TIMER C
Note

Timer E is simply a 64-bit counter that increments at a rate set by register 0x3c50. To reset the
counter to zero, simply write this register with any value. The value below is a read-only value
that reflects the current count of the internal counter. This register can be used by software to
simply provide a polling delay loop based on a programmable timebase.

Table 7-272 ISA_TIMERE 0x3c62

Bit(s) R/W Default Description

31-0 R - Current value of Timer E. Write this register with any value to clear the counter.
Table 7-273 ISA_TIMERE_HI 0x3c63

Bit(s) R/W Default Description

31-0 R 0 Counter[63:32], start by write TIMERE, not write TIMERE_HI.

Table 7-274 ISA_TIMER_MUX1 0x3c64

Bit(s) R/W Default Description

31-20 R 0 unused

19 R/W 1 TIMERD_ EN: Set to 1 to enable Timer D

18 R/W 1 TIMERC_EN: Set to 1 to enable Timer C

17 R/W 1 TIMERB_ EN: Set to 1 to enable Timer B

16 R/W 1 TIMERA_EN: Set to 1 to enable Timer A

15 R/W 0 TIMERD_MODE: If this bit is set to 1, then timerD is a periodic . 0 = one-shot tim-
er (M1 default)

14 R/W 0 TIMERC_MODE: If this bit is set to 1, then timerC is a periodic . 0 = one-shot tim-
er (M1 default)

13 R/W 1 TIMERB_MODE: If this bit is set to 1, then timerB is a periodic (M1 Default). 0 =

one-shot timer
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Bit(s) R/W Default Description

12 R/W 1 TIMERA_MODE: If this bit is set to 1, then timerA is a periodic (M1 Default). 0 =
one-shot timer

1 R 0 unused

10-8 R/W 0x1 TIMER E input clock selection:

000: System clock 001: 1uS Timebase resolution 010: 10uS Timebase resolution
011: 100uS Timebase resolution 100: 1mS timebase NOTE: The mux selection
for Timer E is different from timer A, B, C and D

7-6 R/W 0x0 TIMER D input clock selection: See TIMER A below
5-4 R/W 0x0 TIMER C input clock selection: See TIMER A below
2-3 R/W 0x0 TIMER B input clock selection: See TIMER A below
1-0 R/W 0x0 TIMER A Input clock selection: These bits select the input timebase for the coun-

ters for TimerA
00: 1uS Timebase resolution 01: 10uS Timebase resolution.10: 100uS Timebase
resolution 11: 1mS Timebase resolution

Note

Timer F is a 16 bit count DOWN counter driven by the clock selected in register 0x01000530.
TIMER A will count down from some value to zero, generate an interrupt and then re-load the
original start count value. This timer can be used to generate a periodic interrupt (e.g. interrupt
every 22 uS).

Table 7-275 ISA_TIMERF 0x3c65

Bit(s) R/W Default Description

31-16 R - Current Count value

15-0 R/W 0x0 Starting count value. Write this value to start TIMER F.
Note

Timer G is just like Timer F.

Table 7-276 ISA_TIMERG 0x3c66

Bit(s) R/W Default Description

31-16 R - Current Count value

15-0 R/W 0x0 Starting count value. Write this value to start TIMER G
Note

Timer H is just like Timer F.

Table 7-277 ISA_TIMER_H 0x3c67

Bit(s) R/W Default Description
31-16 R 0 unused
15-0 R/W 0x0 Starting count value. Write this value to start TIMER H
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Note

Timer | is just like Timer F.

Table 7-278 ISA_TIMER_| 0x3c68

Bit(s) R/W Default Description
31-16 R 0 unused
15-0 R/W 0x0 Starting count value. Write this value to start TIMER |

Table 7-279 WATCHDOG_CNTL 0x3c34

Bit(s) R/W Default Description
31 R 0 Watchdog_reset
30-28 R/W 0 Reserved
27 R/W 0 Ao_reset_n_now, if watchdog_en =0, output ao_reset_n =!ao_reset_n_now
26 R/W 0 Sys_reset_n_now, if watch_dog_en =0, output sys_reset_n =Isys reset n_
now.
25 R/W 0 Clk_div_en: 0: no tick; 1: generate tick;
24 R/W 0 Clk_en: 0: no clk; 1: clk work;
23 R/W 0 Interrupt_en: 0: no irq out; 1: irqg = watchdog_reset;
22 R/W 0 Ao_reset_n_en: 0: output ao_reset_n =1; 1: output ao_reset_n =! watchdog_
reset;
21 R/W 0 Sys_reset_n_en 0: output sys_reset_n = 1; 1: output sys_reset_n =! watchdog__
reset;
20 R/W 0 Reserved
19 R/W 0 Clk_sel: 0:osc_clk; 1:clk_81
18 R/W 0 Watchdog_en 0: no watchdog reset 1: gen watchdog reset
17-0 R/W 0 Clk_div_tcnt, when clk_div_en is 1, generate a tick each tcnt clock
Table 7-280 WATCHDOG_CNTL1: 0x3c35
Bit(s) R/W Default Description
31-18 R 0 Reserved
17 R/W 0 Gpio_pulse
O:level reset 1:pulse reset
16 R/W 0 Gpio_polarity
0: 1isreset; 1: 0 is reset.
15-0 R/W 0 Gpio_pulse_tent
If gpio_pulse is 1, level reset will hold tcnt clock.
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Table 7-281 WATCHDOG_TCNT: 0x3¢c36

Bit(s) R/IW Default Description
31-16 R 0 The cnt of tick.
15-0 R/W 5000 If watchdog_en is 1, when tick cnt reached “5000”, generate watchdog_reset.

Table 7-282 WATCHDOG_RESET: 0x3¢c37

Bit(s) R/W Default Description

31-0 w 0 When write any value(include 0), watchdog module will be reset.

Below registers have the same base address: 0xFF800000, register address: 0xFF800000 + offset *
4, same for secure and non-secure access

Table 7-283 AO_TIMER_CTRL 0xf0

Bit(s) R/W Default Description
31-7 R/W 0 Unused
6-5 R/W 0 TIMERE_CLK_MUX:

00 = Timer E clock = Media CPU clock 01 = Timer E clock = 1uS ticks 10 = Timer
E clock = 10uS ticks 11 = Timer E clock = 100uS ticks

4 R/W 0 TIMER_E_EN
3 R/W 0 TIMER_A EN
2 R/W 0 TIMER_A_MODE: 1 = periodic, 0 = one-shot
1-0 R/W 0 TIMERA_CLK_MUX:
00 = TimerA clock = Media CPU clock 01 = Timer A clock = 1uS ticks 10 = Timer
A clock = 10usS ticks 11 = Timer A clock = 100usS ticks
Table 7-284 AO_TIMER_SEC_SCP_CTRL 0xf1
Bit(s) R/W Default Description
31-7 R/W 0 Unused
6-5 R/W 0 TIMER F_CLK_MUX:
00 = Timer F clock = Media CPU clock 01 = Timer F clock = 1uS ticks 10 = Timer
F clock = 10usS ticks 11 = Timer F clock = 100uS ticks
4 R/W 0 TIMER_F_EN
3 R/W 0 TIMER_B_EN
2 R/W 0 TIMER_B_MODE: 1 = periodic, 0 = one-shot
1-0 R/W 0 TIMERB_CLK_MUX:
00 = TimerB clock = Media CPU clock 01 = Timer B clock = 1uS ticks 10 = Timer
B clock = 10uS ticks 11 = Timer B clock = 100usS ticks
Table 7-285 AO_TIMER_SEC_SP_CTRL 0xf2
Bit(s) R/W Default Description
31-7 R/W 0 Unused
6-5 R/W 0 TIMER G_CLK_MUX:
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Bit(s) R/W Default Description
00 = Timer G clock = Media CPU clock 01 = Timer G clock = 1uS ticks 10 = Timer
G clock = 10uS ticks 11 = Timer G clock = 100uS ticks

4 R/W 0 TIMER_G_EN

3 R/W 0 TIMER_C_EN

2 R/W 0 TIMER_C_MODE: 1 = periodic, 0 = one-shot

1-0 R/W 0 TIMERC_CLK_MUX:
00 = Timer C clock = Media CPU clock 01 = Timer C clock = 1uS ticks 10 = Timer
C clock = 10uS ticks 11 = Timer C clock = 100usS ticks

Note

Timer A starts at a non-zero value and decrements to 0. When timer A reaches a count of 0 it will
re-load with the TIMER_A_ TCNT value.

Table 7-286 AO_TIMERA_REG 0xf3

Bit(s) R/W Default Description

31-0 R/W 0 timer A set value;
if mode = 0, will clr timer to O;

Table 7-287 AO_TIMERA_CUR_REG 0xf4

Bit(s) R/W Default Description
31-0 R 0 TIMER A current count.

Table 7-288 AO_TIMERB_REG 0xf5

Bit(s) R/W Default Description

31-0 R/W 0 timer B set value;
if mode = 0, will clIr timer to O;

Table 7-289 AO_TIMERB_CUR_REG 0xf6

Bit(s) R/W Default Description
31-0 R 0 TIMER B current count.

Table 7-290 AO_TIMERC_REG 0xf7

Bit(s) R/W Default Description

31-0 R/W 0 timer C set value;
if mode = 0, will clIr timer to O;

Table 7-291 AO_TIMERC_CUR_REG 0xf8

Bit(s) R/W Default Description
31-0 R 0 TIMER C current count.
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Note

If this register is written (with any value), then Timer E is reset to 0. Immediately after being
cleared, timer E will start incrementing at a clock rate equal to the clock used for the Media CPU.

Table 7-292 AO_TIMERE_REG 0xf9

Bit(s) R/W Default | Description
31-0 R/W 0 TIMER E current Count[31:0]

Table 7-293 AO_TIMERE_HI_REG 0xfa

Bit(s) R/W Default Description
31-0 R/W 0 TIMER E current Count[63:32], latched by read timerE[31:0];
Note

If this register is written (with any value), then Timer F is reset to 0. Immediately after being
cleared, timer F will start incrementing at a clock rate equal to the clock used for the Media CPU.

Table 7-294 AO_TIMERF_REG 0xfb

Bit(s) R/W Default Description
31-0 R/W 0 TIMER F current Count[31:0]

Table 7-295 AO_TIMERF_HI_REG 0xfc

Bit(s) R/IW Default Description
31-0 R/W 0 TIMER F current Count[63:32], latched by read timerF[31:0];
Note

If this register is written (with any value), then Timer G is reset to 0. Immediately after being
cleared, timer'G will start incrementing at a clock rate equal to the clock used for the Media
CPU.

Table 7-296 AO_TIMERG_REG 0xfd

Bit(s) R/W Default Description
31-0 R/W 0 TIMER G current Count[31:0]

Table 7-297 AO_TIMERG_HI_REG 0xfe

Bit(s) R/W Default Description
31-0 R/W 0 TIMER G current Count[63:32], latched by read timerG[31:0];
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Table 7-298 AO_WATCHDOG_CNTL 0x48
Bit(s) R/W Default Description
31-28 R 0 unused
27 R/W Ao_reset_n_now
26 R/W 0 Sys_reset_n_now
25 R/W 0 Clk_div_en
24 R/W 1 Clk_en
23 R/W 0 Interrupt_en
22 R/W 0 Ao_reset_n_en
21 R/W 0 Sys_reset_n_en
20 R/W 0 Noused
19 R/W 0 Clk_sel
18 R/W 0 Watchdog_en
17-0 R/W 23999 Clk_div_tent
Table 7-299 AO_WATCHDOG_CNTL1 0x49
Bit(s) R/W Default Description
31-17 R 0 unused
17 R/W Gpio_pulse
16 R/W 0 Gpio_polarity
15-0 R/W 0 Gpio_pulse. tent
Table 7-300 AO_WATCHDOG_TCNT 0x4a
Bit(s) R/W Default Description
31-16 R 0 Watchdog count read
15-0 R/W 0 Watchdog_count set
Note
Write any value can reset watchdog.
Table 7-301 AO_WATCHDOG_RESET 0x4b
Bit(s) R/W Default Description
31-0 w 0 Watchdog soft reset
Note
Write any value can reset watchdog.
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Table 7-302 AO_RTI_STICKY_REGO0~3 0x4c~0x4f

Bit(s) R/W Default Description
31-0 w 0

7.12 Crypto

7.12.1 Overview

The crypto engine is one encrypt/decrypt function accelerator. Crypto engine supports 4-different
modes, i.e. A55 secure, A55 non secure, M3 secure and M3 non secure. The crypto engine has spe-
cial internal DMA controller to transfer data.

It has the following features.
® Trustzone based Trusted Execution Environment (TEE)

® Secured boot, encrypted OTP, encrypted DRAM with memory integrity checker, hardware key
ladder and internal control buses and storage

® Separated secure/non-secure Entropy true RNG
® Pre-region/ID memory security control and electric fence

e Hardware based Trusted Video Path (TVP) , video watermarking and secured contents (needs
SecureOS software)

® Secured |10 and secured clock

7.12.2 Key Ladder

The Key Ladder is a series of TDES / AES crypto processes that iterates on different user supplied
and OTP keys. The key ladder module uses a single AES / TDES crypto module and iterates by using
internal storage to hold temporary states.

7.12.3 RNG

Functionality the Random Number Generator (RNG) contains two main modules, True Random Num-
ber Generator (TRNG) and Deterministic Random Number Generator (DRNG).

® True Random Number Generator (TRNG): is realized by using metastability and jitter for random
bit generation based on four free running ring oscillator

® Deterministic Random Number Generator (DRNG): which has 32-bit random number generator,
is mainly-designed to increase the throughput and do post-processing of the Digital TRNG, which
will need hundreds cycles to collect entropy.

7.12.4 EFUSE

The EFUSE consists of a 4k bit One Time Programmable (OTP) memory that is broken up into 32,
128-bit blocks. Data is always read/written in 128-bit blocks using the APB bus (software) or by the
Key-ladder which is integrated with EFUSE block.

02 (2020-03-31) Amlogic Proprietary and Confidential

Copyright © Amlogic. All rights reserved. 215



S905X3 Datasheet

8 GE2D

8 GE2D

8.1 Overview

The basic structure of GE2D is shown in figure below.

Figure 8-1 GE2D Structure

SRC2 PHY Memory
A/
scaler
Matrix
» Key =
Y +
ALU ¢
Y
DST PHY Memory |« DST Write
GE2D
DDR Memory

8.2 Register Description
Table 8-1 GE2D_GEN_CTRLO 0x8A0

T02ST07

Bit(s) R/W Default | Description
31 R/W 0 dst_bytemask_only: Applicable only if dst_bitmask_en=1.
30 R/W 0 dst_bitmask_en: destination bitmask enable.
0: disable;
1: enable.
29 R/W 0 src2_key_en: source2 key enable.
0: disable;
1: enable.
28 R/W 0 src2_key_mode: source2 key mode.
0: mask data when match;
1: mask data when unmatch.
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Bit(s) R/W Default | Description

27 R/W 0 src1_key_en: source1 key enable.
0: disable;
1: enable.

26 R/W 0 src1_key_mode: source1 key mode.

0: mask data when match;
1: mask data when unmatch.

25-24 R/W 0 dst1_8b_mode_sel: Destination 1’s 8-bit mode component selection.
0: Select YorR;

1: Select Cb or G;

2: Select Cr or B;

3: Select Alpha.

23 R/W 0 dst_clip_mode:
0: Write inside clip window;
1: Write outside clip window.

22-17 R 0 Unused

16-15 R/W 0 src2_8b_mode_sel: Applicable only when src2_format=0, define the property of
the 8-bit output data.

0: The 8-bit output data is for Y or R;

1: The 8-bit output data is for Cb or G;

2: The 8-bit output data is for Cr or B;

3: The 8-bit output data is for Alpha.

14 R/W 0 src2_fill_mode: When the display window is outside the boundary of the clipping
window, this field defines how to fill the area outside the clipping window.

0: Fill with the pixels at the boundary of the clipping window;

1: Fill with the default color defined by register GE2D_SRC2_DEF_COLOR.

13-12 R/W 0 src2_pic_struct: Define how source2 reads the picture stored in DDR memory.
0: Read all lines;

1: Reserved;

2: Read even lines only;

3: Read odd lines only.

1" R/W 0 src2_X_yc_ratio: Source2 x direction yc ratio.
Vo
9-7 R 0 Unused
6-5 R/W 0 src1_8b_mode_sel: Applicable only when src1_sep_en =0, src1_format=0 and

src1_lut_en=0, define the property of the 8-bit output data.
0: the 8-bit output data is for Y or R;

1: the 8-bit output data is for Cb or G;

2: the 8-bit output data is for Cr or B;

3: the 8-bit output data is for Alpha.

4 R/W 0 src1_fill_mode: When the display window is outside the boundary of the clipping
window, this field defines how to fill the area outside the clipping window.

0: Fill with the pixels at the boundary of the clipping window;

1: Fill with the default color defined by register GE2D_SRC1_DEF_COLOR.

3 R/W 0 src1_lut_en: Applicable only when src1_sep_en =0 and src1_format= 0, define
whether to enable 8-bit input data to look up a 32-bit pixel for output.

0: Disable;

1: Enable.

2-1 R/W 0 src1_pic_struct: Define how source1 reads the picture stored in DDR memory.
0: Read all lines;

1: Reserved;

2: Read even lines only;

3: Read odd lines only.
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Table 8-2 GE2D_GEN_CTRL1 0x8A1

Bit(s) R/W Default Description

31 R/W 0 soft_rst: If true, reset GE2D.

30 R/W 0 dst write response counter reset

29 R/W

o

disable adding dst write response count to busy bit

28-27 R
26 R/W

o

Unused

o

Color_conversion_mode[1] in alu.

Mode[1:0]

3 : color_out = color;

2 : color_out = (color !=255) ? color : color + 1;
1 : color_out = (color < 128) ? color : color + 1;
0 : color_out = (color == 0) ? color : color + 1.

25-24 R/W 0 interrupt_ctrl: If bit[0] true, generate interrupt when one command done; if bit[1]
true, generate interrupt when ge2d change from busy to not busy.

23-22 R/W 0x3 src2_burst_size_ctrl: Source2 DDR request burst size control. (Note: data to
source? are stored together in one DDR memory block.)

0: Burst size =24 x 64-bit;

1:  Burst size = 32 x 64-bit;

2: Burst size = 48 x 64-bit;

3: Burst size = 64 x 64-bit.

21-16 R/W O0x3F src1_burst_size_ctrl: Source1 DDR request burst size control. Bit[21:20] control
Y burst size, bit[19:18] control Cb burst size, bit[17:16] control Cr burst size.
Each 2-bit is decoded as below:

0: Burst size = 24 x 64-bit;

1:  Burst size = 32 x 64-bit;

2: Burst size = 48 x 64-bit;

3: Burst size = 64 x 64-bit.

15-14 R/W 0 dst1_pic_struct: Define how destination 1 write the picture to DDR memory.
. Write all lines (whole frame);

1. Reserved;

2:  Write'evenlines only (top);

3: < Write odd lines only (bottom).

o

13-12 R/W src_rd_ctrl: Bit[13] if true, force read src1, bit[12] if true, force read src2.

1" R/W dst2_urgent_en: Destination 2 DDR request urgent enable.

10 R/W src1_urgent_en: Source1 DDR request urgent enable.

9 R/W src2_urgent_en: Source2 DDR request urgent enable.

8 R/W dst1_urgent_en: Destination 1 DDR request urgent enable.

oOjo | o]l o]l o] o

7-0 R/W src1_gb_alpha: Source1 global alpha.

Table 8-3 GE2D_GEN_CTRL2 0x8A2

Bit(s) R/W Default Description

31 R/W 0 alpha_conversion_mode[0] in alu.

Mode[1:0]:

2,3 : alpha_out = (alpha!=255) ? alpha : alpha + 1;
1 : alpha_out = (alpha < 128) ? alpha : alpha + 1;
0 : alpha_out = (alpha == 0) ? alpha : alpha + 1.

30 R/W 0 Color_conversion_mode[0] in alu.

Mode[1:0]

3 : color_out = color;

2 : color_out = (color != 255) ? color : color + 1;
1 : color_out = (color < 128) ? color : color + 1;

Amlogic Proprietary and Confidential 218

02 (2020-03-31) Copyright © Amlogic. All rights reserved.



S905X3 Datasheet

8 GE2D

Bit(s) R/W Default Description
0 : color_out = (color == 0) ? color : color + 1.
29 R/W 0 src1_gb_alpha_enin alu.
As =src1_gb_alpha_en ? Asr * Ag: Asr
28 R/W 0 dst1_COLOR_round_MODE.
1 = Truncate the full bit color components to required output bit width;
0 = Round (+ 0.5) the full bit color components to required output bit width.
27 R/W 0 src2_COLOR_EXPAND_MODE.
1 = Expand the color components to 8-bit by padding LSBs with MSBs. E.g. If
the input is 5’b11000, the output is expanded to 8'b11000110;
0 = Expand the color components to 8-bit by padding LSBs with 0.
26 R/W 0 src2_ALPHA_EXPAND_MODE.
1 = Expand alpha value to 8-bit by padding LSBs with MSBs. E.g. If the input is
5'b11000, the output is expanded to 8'b11000110;
0 = Ifinput alpha value is all 1, then expand the value to 8-bit by padding LSBs
with 1; otherwise, pad LSBs with 0.
25 R/W 0 src1_COLOR_EXPAND_MODE.
1 = Expand the color components to 8-bit by padding LSBs with MSBs. E.qg. If
the input is 5’b11000, the output is expanded to 8'b11000110;
0 = Expand the color components to 8-bit by padding LSBs with 0.
24 R/W 0 src1_ALPHA_EXPAND_MODE.
1 = Expand alpha value to 8-bit by padding LSBs with MSBs. E.g. If the input is
5'b11000, the output is expanded to 8b11000110;
0 = If input alpha value is all 1, then expand the value to 8-bit by padding LSBs
with 1; otherwise, pad LSBs with 0.
23 R/W 0 dst_little_endian: define the endianess of SRC2 input data.
1 = Little endian;
0 = Big endian.
22-19 R/W 0 dst1_color.map: Applicable to 16-bit, 24-bit and 32-bit pixel, defines the bit-field

allocation of the pixel data. For whether to truncate or round full 8-bit to output,
refer to ge2d_gen_ctrl2.dst1_color_round_mode.

For 16-bit mode (dst1_format=1):

0=Unused;

1 = 6:5:5 format. Bit[15:10] is Y[7:2] or R[7:2], bit[9:5] is Cb[7:3] or G[7:3], bit[4:0]
is Cr[7:3] or B[7:3];

2 = 8:4:4 format. Bit[15:8] is Y or R, bit[7:4] is Cb[7:4] or G[7:4], bit[3:0] is Cr[7:4]
or B[7:4]];

3 =6:4:4:2 format. Bit[15:10] is Y[7:2] or R[7:2], bit[9:6] is Cb[7:4] or G[7:4], bit
[5:2] is Cr[7:4] or B[7:4], bit[1:0] is Alpha[7:6];

4 = 4:4:4:4 format. Bit[15:12] is Y[7:4] or R[7:4], bit[11:8] is Cb[7:4] or G[7:4], bit
[7:4] is Cr[7:4] or B[7:4], bit[3:0] is Alpha[7:4];

5 =5:6:5 format. Bit[15:11] is Y[7:3] or R[7:3], bit[10:5] is Cb[7:2] or G[7:2], bit
[4:0]is Cr[7:3] or B[7:3];

6 = 4:4:4:4 format. Bit[15:12] is Alpha[7:4], bit[11:8] is Y[7:4] or R[7:4], bit[7:4] is
Cb[7:4] or G[7:4], bit[3:0] is Cr[7:4] or B[7:4];

7 = 1:5:5:5 format. Bit[15] is Alpha[7], bit[14:10] is Y[7:3] or R[7:3], bit[9:5] is Cb
[7:3] or G[7:3], bit[4:0] is Cr[7:3] or B[7:3];

8 = 4:6:4:2 format. Bit[15:12] is Y[7:4] or R[7:4], bit[11:6] is Cb[7:2] or G[7:2], bit
[5:2] is Cr[7:4] or B[7:4], bit[1:0] is Alpha[1:0].

9 = CbCr format. Bit[15:8] is Cb, bit[7:0] is Cr;

10 = CrCb format. Bit[15:8] is Cr, bit[7:0] is Cb.

For 24-bit mode (dst1_format=2):

0 = RGB 8:8:8 mode. Bit[23:16] is Y or R, bit[15:8] is Cb or G, bit[7:0] is Cr or B;
1 = RGBA 5:6:5:8 mode. Bit[23:19] is Y[7:3] or R[7:3], bit[18:13] is Cb[7:2] or G
[7:2], bit[12:8] is Cr[7:3] or B[7:3], bit[7:0] is Alpha;

2 = ARGB 8:5:6:5 mode. Bit[23:16] is Alpha, bit[15:11] is Y[7:3] or R[7:3], bit
[10:5] is Cb[7:2] or G[7:2], bit[4:0] is Cr[7:3] or B[7:3];

3 = RGBA 6:6:6:6 mode. Bit[23:18] is Y[7:2] or R[7:2], bit[17:12] is Cb[7:2] or G
[7:2], bit[11:6] is Cr[7:2] or B[7:2], bit[5:0] is Alpha[7:2];
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Bit(s)
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4 = ARGB 6:6:6:6 mode. Bit[23:18] is Alpha[7:2];, bit[17:12] is Y[7:2] or R[7:2],
bit[11:6] is Cb[7:2] or G[7:2], bit[5:0] is Cr[7:2] or B[7:2]:
5 = BGR 8:8:8 mode. Bit[23:16] is Cr or B, bit[15:8] is Cb or G, bit[7:0] is Y or R.

For 32-bit mode (dst1_format=3):

0 = RGBA 8:8:8:8 format. Bit[31:24] is Y or R, bit[23:16] is Cb or G; bit[15:8] is Cr
or B; bit[7:0] is Alpha;

1 = ARGB 8:8:8:8 format. Bit[31:24] is Alpha, bit[23:16] is Y or R; bit[15:8] is Cb
or G; bit[7:0] is Cr or B;

2 = ABGR 8:8:8:8 format. Bit[31:24] is Alpha, bit[23:16] is Cr or B; bit[15:8] is Cb
or G; bit[7:0]is YorR;

3 = BGRA 8:8:8:8 format. Bit[31:24] is Cr or B, bit[23:16] is Cb or G; bit[15:8] is Y
or R; bit[7:0] is Alpha.

18

R/W

ALU_MULT_MODE:
1: mult result rounding else truncation

17-16

R/W

dst1_format: define output pixel byte-width.

0:  Output pixel is 1-byte (8-bit) color component;

1:  Output pixel is 2-byte (16-bit), refer to GE2D_GEN_CTRL2.dst1_COLOR_
map for further pixel color mapping;

2:  Output pixel is 3-byte (24-bit), refer to GE2D_GEN_CTRL2.dst1_COLOR_
MAP for further pixel color mapping;

3:  Output pixel is 4-byte (32-bit), refer to GE2D_GEN_CTRL2.dst1_COLOR_
MAP for further pixel color mapping.

15

R/W

src2_little_endian: define the endianess of SRC2 input data.
1 = Little endian;
0 = Big endian.

14-11

R/W

src2_color_map: Applicable to 16-bit, 24-bit and 32-bit pixel, defines the bit-field
allocation of the pixel data. For expanding the bit-fields to full 8-bit, refer to
ge2d_gen_ctrl2.src2_color_expand_mode and ge2d_gen_ctri2.src2_alpha_ex-
pand_mode.

For 16-bit mode (src2._format=1):

0 = Unused;

1 =6:5:5format. Bit[15:10] is Y[7:2] or R[7:2], bit[9:5] is Cb[7:3] or G[7:3], bit[4:0]
is Cr[7:3] or B[7:3], for Alpha value refer to src2_def_color_alpha 0x8af[7:0];

2 =8:4:4 format. Bit[15:8] is Y or R, bit[7:4] is Cb[7:4] or G[7:4], bit[3:0] is Cr[7:4]
or B[7:4] ], for Alpha value refer to src2_def_color_alpha 0x8af[7:0];

3. =6:4:4:2 format. Bit[15:10] is Y[7:2] or R[7:2], bit[9:6] is Cb[7:4] or G[7:4], bit
[5:2] is Cr[7:4] or B[7:4], bit[1:0] is Alpha[7:6];

4 = 4:4:4:4 format. Bit[15:12] is Y[7:4] or R[7:4], bit[11:8] is Cb[7:4] or G[7:4], bit
[7:4] is Cr[7:4] or B[7:4], bit[3:0] is Alpha[7:4];

5 =5:6:5 format. Bit[15:11] is Y[7:3] or R[7:3], bit[10:5] is Cb[7:2] or G[7:2], bit
[4:0]is Cr[7:3] or B[7:3], for Alpha value refer to src2_def color_alpha Ox8af
[7:0];

6 = 4:4:4:4 format. Bit[15:12] is Alpha[7:4], bit[11:8] is Y[7:4] or R[7:4], bit[7:4] is
Cb[7:4] or G[7:4], bit[3:0] is Cr[7:4] or B[7:4];

7 = 1:5:5:5 format. Bit[15] is Alpha[7], bit[14:10] is Y[7:3] or R[7:3], bit[9:5] is Cb
[7:3] or G[7:3], bit[4:0] is Cr[7:3] or B[7:3];

8 = 4:6:4:2 format. Bit[15:12] is Y[7:4] or R[7:4], bit[11:6] is Cb[7:2] or G[7:2], bit
[5:2] is Cr[7:4] or B[7:4], bit[1:0] is Alpha[1:0].

For 24-bit mode (src2_format=2):

0 = RGB 8:8:8 mode. Bit[23:16] is Y or R, bit[15:8] is Cb or G, bit[7:0] is Cr or B,
for Alpha value refer to src2_def color_alpha 0x8af[7:0];

1 = RGBA 5:6:5:8 mode. Bit[23:19] is Y[7:3] or R[7:3], bit[18:13] is Cb[7:2] or G
[7:2], bit[12:8] is Cr[7:3] or B[7:3], bit[7:0] is Alpha;

2 = ARGB 8:5:6:5 mode. Bit[23:16] is Alpha, bit[15:11] is Y[7:3] or R[7:3], bit
[10:5] is Cb[7:2] or G[7:2], bit[4:0] is Cr[7:3] or B[7:3];

3 = RGBA 6:6:6:6 mode. Bit[23:18] is Y[7:2] or R[7:2], bit[17:12] is Cb[7:2] or G
[7:2], bit[11:6] is Cr[7:2] or B[7:2], bit[5:0] is Alpha[7:2];

4 = ARGB 6:6:6:6 mode. Bit[23:18] is Alpha[7:2];, bit[17:12] is Y[7:2] or R[7:2],
bit[11:6] is Cb[7:2] or G[7:2], bit[5:0] is Cr[7:2] or B[7:2];

5 =BGR 8:8:8 mode. Bit[23:16] is Cr or B, bit[15:8] is Cb or G, bit[7:0] is Y or R,
for Alpha value refer to src2_def_color_alpha 0x8af[7:0].
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For 32-bit mode (src2_format=3):

0 = RGBA 8:8:8:8 format. Bit[31:24] is Y or R, bit[23:16] is Cb or G; bit[15:8] is Cr
or B; bit[7:0] is Alpha;

1 = ARGB 8:8:8:8 format. Bit[31:24] is Alpha, bit[23:16] is Y or R; bit[15:8] is Cb
or G; bit[7:0] is Cr or B;

2 = ABGR 8:8:8:8 format. Bit[31:24] is Alpha, bit[23:16] is Cr or B; bit[15:8] is Cb
or G; bit[7:0]is Yor R;

3 = BGRA 8:8:8:8 format. Bit[31:24] is Cr or B, bit[23:16] is Cb or G; bit[15:8] is Y
or R; bit[7:0] is Alpha.

10

R/W

alpha_conversion_mode[1] in alu.

Mode[1:0]:

2,3 : alpha_out = (alpha!=255) ? alpha : alpha + 1;
1: alpha_out = (alpha < 128) ? alpha : alpha + 1;
0 : alpha_out = (alpha == 0) ? alpha : alpha + 1.

9-8

R/W

src2_format: define input pixel byte-width.

0: Input pixel is 1-byte (8-bit) color component;

1:  Input pixel is 2-byte (16-bit), refer to GE2D_GEN. CTRL2.SRC2_COLOR_
MAP for further pixel color mapping;

2: Input pixel is 3-byte (24-bit), refer to GE2D_GEN_CTRL2.SRC2_COLOR_
MAP for further pixel color mapping;

3: Input pixel is 4-byte (32-bit), refer to GE2D. GEN_CTRL2.SRC2_COLOR_
MAP for further pixel color mapping.

R/W

src1_little_endian: define the endianess of SRC1 input data.
1 = Little endian;
0 = Big endian.

6-3

R/W

src1_color_map:

Note: If SRC1_DEEPCOLOR=0, the SRC1_COLOR_MAP’s definitions is as
below.

If SRC1_DEEPCOLOR=1, please refer to SRC1_DEEPCOLOR entry for new
meaning.

Applicable to 16-bit, 24-bit and 32-bit pixel, defines the bit-field allocation of the
pixel data. For expanding the bit-fields to full 8-bit, refer to ge2d_gen_ctrl2.src1_
color_expand_mode and ge2d_gen_ctrl2.src1_alpha_expand_mode.

For 16-bit mode (src1_format=1):

0 = 4:2:2 format (YOCbOY1Cr0);

1 =6:5:5 format. Bit[15:10] is Y[7:2] or R[7:2], bit[9:5] is Cb[7:3] or G[7:3], bit[4:0]
is Cr[7:3] or B[7:3], for Alpha value refer to src1_def_color_alpha 0x8a6[7:0];

2 = 8:4:4 format. Bit[15:8] is Y or R, bit[7:4] is Cb[7:4] or G[7:4], bit[3:0] is Cr{7:4]
or B[7:4] ], for Alpha value refer to src1_def _color_alpha 0x8a6[7:0];

3 =6:4:4:2 format. Bit[15:10] is Y[7:2] or R[7:2], bit[9:6] is Cb[7:4] or G[7:4], bit
[5:2] is Cr[7:4] or B[7:4], bit[1:0] is Alpha[7:6];

4 = 4:4:4:4 format. Bit[15:12] is Y[7:4] or R[7:4], bit[11:8] is Cb[7:4] or G[7:4], bit
[7:4] is Cr[7:4] or B[7:4], bit[3:0] is Alpha[7:4];

5 =5:6:5 format. Bit[15:11] is Y[7:3] or R[7:3], bit[10:5] is Cb[7:2] or G[7:2], bit
[4:0] is Cr[7:3] or B[7:3], for Alpha value refer to src1_def_color_alpha 0x8a6
[7:0];

6 = 4:4:4:4 format. Bit[15:12] is Alpha[7:4], bit[11:8] is Y[7:4] or R[7:4], bit[7:4] is
Cb[7:4] or G[7:4], bit[3:0] is Cr[7:4] or B[7:4];

7 = 1:5:5:5 format. Bit[15] is Alpha[7], bit[14:10] is Y[7:3] or R[7:3], bit[9:5] is Cb
[7:3] or G[7:3], bit[4:0] is Cr[7:3] or B[7:3];

8 = 4:6:4:2 format. Bit[15:12] is Y[7:4] or R[7:4], bit[11:6] is Cb[7:2] or G[7:2], bit
[6:2] is Cr[7:4] or B[7:4], bit[1:0] is Alpha[1:0].

For 24-bit mode (src1_format=2):

0 = RGB 8:8:8 mode. Bit[23:16] is Y or R, bit[15:8] is Cb or G, bit[7:0] is Cr or B,
for Alpha value refer to src1_def_color_alpha 0x8a6[7:0];

1 = RGBA 5:6:5:8 mode. Bit[23:19] is Y[7:3] or R[7:3], bit[18:13] is Cb[7:2] or G
[7:2], bit[12:8] is Cr[7:3] or B[7:3], bit[7:0] is Alpha;

2 = ARGB 8:5:6:5 mode. Bit[23:16] is Alpha, bit[15:11] is Y[7:3] or R[7:3], bit
[10:5] is Cb[7:2] or G[7:2], bit[4:0] is Cr[7:3] or B[7:3];
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3 = RGBA 6:6:6:6 mode. Bit[23:18] is Y[7:2] or R[7:2], bit[17:12] is Cb[7:2] or G
[7:2], bit[11:6] is Cr[7:2] or B[7:2], bit[5:0] is Alpha[7:2];

4 = ARGB 6:6:6:6 mode. Bit[23:18] is Alpha[7:2];, bit[17:12] is Y[7:2] or R[7:2],
bit[11:6] is Cb[7:2] or G[7:2], bit[5:0] is Cr{7:2] or B[7:2];

5=BGR 8:8:8 mode. Bit[23:16] is Cr or B, bit[15:8] is Cb or G, bit[7:0] is Y or R,
for Alpha value refer to src1_def_color_alpha 0x8a6[7:0].

14=NV12 format. 8-bit Y and 16-bit CbCr;

15=NV21 format. 8-bit Y and 16-bit CrCb;

For 32-bit mode (src1_format=3):

0 = RGBA 8:8:8:8 format. Bit[31:24] is Y or R, bit[23:16] is Cb or G; bit[15:8] is Cr
or B; bit[7:0] is Alpha;

1 = ARGB 8:8:8:8 format. Bit[31:24] is Alpha, bit[23:16] is Y or R; bit[15:8].is Cb
or G; bit[7:0] is Cr or B;

2 = ABGR 8:8:8:8 format. Bit[31:24] is Alpha, bit[23:16] is Cr or B; bit[15:8]is Cb
or G; bit[7:0]is Yor R;

3 = BGRA 8:8:8:8 format. Bit[31:24] is Cr or B, bit[23:16] is Cb or G; bit[15:8]is Y
or R; bit[7:0] is Alpha.

2 R/W 0 src1_DEEPCOLOR:

1 = Enable deepcolor formats support, the formats are defined by SRC1_FOR-
MAT and SRC1_COLOR_MAP;

0 = Disable deepcolor.

The supported deepcolor formats are as below:

src1_deep_color=1, src1_format=2'b01, src1_color_map=4'b0000 or 4'b0001:
10-bit 422 in one canvas — 10-bit Y + 10-bit C = 20-bit per pixel in canvas.

If src1_color_map=4'b0000, the sequenceis YOCbO, Y1CrO, ...

If src1_color_map=4'b0001, the sequence is YOCr0, Y1CbO, ...

src1_deep_color=1, src1_format=2'b01, src1_color_map=4'b1000 or 4'b1001:
12-bit 422 in one canvas — 12-bit Y + 12-bit C = 24-bit per pixel in canvas.

If src1_color_map=4'b1000, the sequence is YOCbO, Y1CrO, ...

If src1_color_map=4'b1001, the sequence is YOCr0, Y1CbO, ...

src1_deep_color=1, src1_format=2'b10:

10-bit 444 in one canvas — 10-bit Y + 10-bit Cb + 10-bit Cr + 2-bit stuffing = 32-
bit per pixel in canvas.

If src1_color_map=4'b0000, the sequence is YOCbOCr0, Y1Cb1Cr1, ...

If src1_color_map=other value, the sequence is CrOCb0YO0, Cr1Cb1Y1, ...

1-0 R/W 0 src1_format: define input pixel byte-width.

Note: If SRC1_DEEPCOLOR=0, the SRC1_FORMAT's definitions is as below.
If SRC1_DEEPCOLOR=1, please refer to SRC1_DEEPCOLOR entry for new
meaning.

0: Input pixel is 1-byte (8-bit), it is either an 8-bit color component or 8-bit ad-
dress to look up a 32-bit pixel, refer to GE2D_GEN_CTRLO. src1_lut_en

1:  Input pixel is 2-byte (16-bit), refer to GE2D_GEN_CTRL2.SRC1_COLOR_
MAP for further pixel color mapping;

2: Input pixel is 3-byte (24-bit), refer to GE2D_GEN_CTRL2.SRC1_COLOR_
MAP for further pixel color mapping;

3: Input pixel is 4-byte (32-bit), refer to GE2D_GEN_CTRL2.SRC1_COLOR_
MAP for further pixel color mapping.

Table 8-4 GE2D_CMD_CTRL 0x8A3

Bit(s) R/W Default Description

31-10 R 0 unused

9 R/W 0 src2_fill_color_en: if true, all src2 data use default color.
8 R/W 0 src1_fill_color_en: if true, all src1 data use default color.
7 R/W 0 dst_xy_swap: if true, dst x/y swap.
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Bit(s) R/W Default Description

6 R/W 0 dst_x_rev: if true, dst x direction reversely read.

5 R/W 0 dst_y rev: if true, dst y direction reversely read.

4 R/W 0 src2_x_rev: if true, src2 x direction reversely read.

3 R/W 0 src2_y_rev: if true, src2 y direction reversely read.

2 R/W 0 src1_x_rev: if true, src1 x direction reversely read.

1 R/W 0 src1_y_rev: if true, src1 y direction reversely read.

0 R/W 0 cbus_cmd_wr: If true, generate a pulse to validate a GE2D command, the com-
mand is described by the rest of the field of this register.
Table 8-5 GE2D_STATUSO 0x8A4

Bit(s) R/W Default Description

31-29 R 0 unused

28-17 R 0 dst write response counter, for debug only.

16-7 R 0 dp_status: ge2d_dp status, for debug only.

6 R 0 ricmd_rdy: read src2 cmd ready.

5 R 0 r2cmd_rdy: read src2 cmd ready.

4 R 0 pdpcmd_v: pre dpcmd ready.

3 R 0 dpcmd_rdy: GE2D dpcmd ready.

2 R 0 buf_cmd_v: GE2D buffer command valid.

1 R 0 curr_cmd_v: GE2D current command valid.

0 R 0 ge2d. busy: GE2D busy.
Table 8-6 GE2D_STATUS1 0x8A5

Bit(s) R/W Default Description

31-30 R 0 unused

29-16 R 0 ge2d_dst1_status, for debug only.

15 R 1 ge2d_rd_src2 core.fifo_empty.

14 R 0 ge2d_rd_src2 core.fifo_overflow.

13-12 R 0 ge2d_rd_src2 core.req_st. Same as req_st_y.

1" R 0 ge2d_rd_src2 cmd_if.cmd_err, true if cmd_format=1.

10 R 0 ge2d_rd_src2 cmd_if.cmd_st, 0=IDLE state, 1=BUSY state.

9 R 1 ge2d_rd_src1 luma_core(chroma_core).fifo_empty.

8 R 0 ge2d_rd_src1 luma_core(chroma_core).fifo_overflow.

7-6 R 0 ge2d_rd_src1 chroma_core.req_st_cr. Same as req_st y.

5-4 R 0 ge2d_rd_src1 chroma_core.req_st _cb. Same as req_st_y.
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Bit(s) R/W Default Description
3-2 R 0 ge2d_rd_src1 luma_core.req_st_y.
0: IDLE;
1:  WAIT_FIFO_ROOM;
2: REQUEST,
3:  WAIT_FINISH.
1 R 0 ge2d_rd_src1 cmd_if.stat_read_window_err, 1=reading/clipping window setting
exceed limit.
0 R 0 ge2d_rd_src1 cmd_if.cmd_st, 0=IDLE state, 1=BUSY state.

Table 8-7 GE2D_SRC1_DEF_COLOR 0x8A6

Bit(s) R/W Default Description
31-24 R/W 0 Default Y or R.
23-16 R/W 0x80 Default Cb or G.
15-8 R/W 0x80 Default Cr or B.
7-0 R/W 0 Default Alpha.

Table 8-8 GE2D_SRC1_CLIPX_START_END  0x8A7

Bit(s) R/W Default Description
31 R/W 0 SRC1 clip x start extra, if true, one more data is read for chroma.
30-29 R 0 Unused.
28-16 R/W 0 SRC1 clip x start.
15 R/W 0 SRC1 clip x end extra, if true, one more data is read for chroma.
14-13 R 0 Unused.
12-0 R/W Ox1FFF SRC1 clip x end.

Table 8-9 GE2D_SRC1_CLIPY_START_END 0x8A8
Bit(s) R/W Default Description
30-29 R 0 Unused.
28-16 RIW 0 SRC1 clip y start.
14-13 R 0 Unused.
12-0 R/W Ox1FFF SRC1 clip y end.

Table 8-10 GE2D_SRC1_CANVAS 0x8A9

Bit(s) R/W Default Description
31-24 R/W 0 SRC1 canvas address0, for Y only or Y/Cb/Cr stored together.
7-0 R 0 Unused.
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Table 8-11 GE2D_SRC1_X_START_END 0x8AA

Bit(s) R/W Default Description

31 R/W 0 SRC1 x start extra bit1, if true, one more chroma data is read for x even start
chroma data when y/c ratio = 2 or x even/odd start chroma extra data when y/c
ratio =1

30 R/W 0 SRC1 x start extra bit0, if true, one more chroma data is read for x odd start

chroma data when y/c ratio = 2

29-16 R/W 0 SRC1 x start, signed data

15 R/W 0 SRC1 x end extra bit1, if true, one more chroma data is read for x odd end chro-
ma data when y/c ratio = 2 or x even/odd end chroma extra data when y/c ratio
=1

14 R/W 0 SRC1 x end extra bit0, if true, one more chroma data is read for x.even end
chroma data when y/c ratio = 2

13-0 R/W 0 SRC1 x end, signed data.

Table 8-12 GE2D_SRC1_Y_START_END 0x8AB

Bit(s) R/W Default Description

31 R/W 0 SRCH1 y start extra bit1, if true, one more chroma line is read for y even start
chroma data when y/c ratio = 2 or x even/odd start chroma extra data when y/c
ratio =1

30 R/W 0 SRCA1 y start extra bit0, if true, one more chroma line is read for y odd start chro-
ma data when y/c ratio = 2

29-16 R/W 0 SRC1y start, signed data

15 R/W 0 SRC1 y end extra bit1, if true, one more chroma line is read for y odd end chro-

ma data when y/c ratio = 2 or y even/odd end chroma extra data when y/c ratio =
1

14 R/W 0 SRC1 y end extra bit0, if true, one more chroma line is read for y even end chro-
ma data when y/c ratio = 2

13-0 R/W 0 SRC1 y end, signed data.

Table 8-13 GE2D_SRC1_LUT_ADDR 0x8AC

Bit(s) R/W Default Description

31-9 R 0 Unused.

8 R/W 1 0 = Write LUT, 1 = Read LUT.

7-0 R/W 0 lut_addr: The initial read or write address of the look-up table

Table 8-14 GE2D_SRC1_LUT_DAT 0x8AD

Bit(s) R/W Default | Description
31-24 R/W 0 Current LUT entry’s Yor R
23-16 R/W 0 Current LUT entry’s Cb or G
15-8 R/W 0 Current LUT entry’s Cror B
7-0 R/W 0 Current LUT entry’s Alpha.
02 (2020-03-31) Amlogic Proprietary and Confidential 295

Copyright © Amlogic. All rights reserved.




S905X3 Datasheet 8 GE2D

Table 8-15 GE2D_SRC1_FMT_CTRL O0x8AE

Bit(s) R/W Default Description
31-20 R 0 Unused.
19 R/W 0 src1_chfmt_rpt_pix: if true, horizontal formatter using repeat to get the pixel, oth-

erwise using interpolation.

18 R/W 0 src1_chfmt_en: horizontal formatter enable.

17 R/W 0 src1_cvfmt_rpt_pix: if true, vertical formatter using repeat to get the pixel, other-
wise using interpolation.

16 R/W 0 src1_cvfmt_en: vertical formatter enable.

15-8 R/W 0 src1_x_chr_phase: X direction chroma phase,

Bit[15:12] for x direction even start/end chroma phase when y/c ratio = 2 or start/
end even/odd chroma phase when y/c ratio = 1;

Bit[11:8] for x direction odd start/end chroma phase only when y/c ration = 2.

7-0 R/W 0 src1_y_chr_phase:Y direction chroma phase.

Bit[7:4] for y direction even start/end chroma phase when y/c ratio = 2 or start/
end even/odd chroma phase when y/c ratio =1;

Bit[3:0] for y direction odd start/end chroma phase only when y/c ration = 2.

Table 8-16 GE2D_SRC2_DEF_COLOR 0x8AF

Bit(s) R/W Default | Description
31-24 R/W 0 Default Yor R.
23-16 R/W 0x80 Default Cb or G.
15-8 R/W 0x80 Default Cr or B.
7-0 R/W 0 Default Alpha.

Table 8-17 GE2D_SRC2_CLIPX_START _END 0x8B0

Bit(s) R/W Default Description
31-29 R 0 Unused.

28-16 R/W 0 SRC2 clip x start.
15-13 R 0 Unused.

12-0 R/W Ox1FFF | SRC2 clip x end.

Table 8-18 GE2D_SRC2_CLIPY_START_END 0x8B1

Bit(s) R/W Default Description
31-29 R 0 Unused.
28-16 R/W 0 SRC2 clip y start.
15-13 R 0 Unused.
12-0 R/W Ox1FFF | SRC2clipy end.
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Table 8-19 GE2D_SRC2_X_START_END 0x8B2
Bit(s) R/W Default Description
31-29 R 0 Unused.
28-16 R/W 0 SRC2 x start.
15-13 R 0 Unused.
12-0 R/W 0 SRC2 x end.
Table 8-20 GE2D_SRC2_Y_START_END 0x8B3
Bit(s) R/W Default | Description
31-29 R 0 Unused.
28-16 R/W 0 SRC2y start.
15-13 R 0 Unused.
12-0 R/W 0 SRC2y end.
Table 8-21 GE2D_DST_CLIPX_START_END = 0x8B4
Bit(s) R/W Default | Description
31-29 R 0 Unused.
28-16 R/W 0 DSTclip x start.
15-13 R 0 Unused.
12-0 R/W Ox1FFF DSTclip x end.
Table 8-22 GE2D_DST_CLIPY_START_END 0x8B5
Bit(s) R/W Default Description
31-29 R 0 Unused.
28-16 R/W 0 DSTclip y start.
15-13 R 0 Unused.
12-0 R/W Ox1FFF | DSTclipy end.
Table 8-23 GE2D_DST_X_START_END 0x8B6
Bit(s) R/W Default Description
31-29 R 0 Unused.
28-16 R/W 0 DST x start.
15-13 R 0 Unused.
12-0 R/W 0 DST x end.
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Table 8-24 GE2D_DST_Y_START_END 0x8B7

Bit(s) R/W Default | Description
31-29 R 0 Unused.
28-16 R/W 0 DSTy start.
15-13 R 0 Unused.
12-0 R/W 0 DSTy end.

Table 8-25 GE2D_SRC2_DST_CANVAS 0x8B8

Bit(s) R/W Default Description
31-24 R 0 Unused.
23-16 R/W 0 DST2 canvas address.
15-8 R/W 0 SRC2 canvas address.
7-0 R/W 0 DST1 canvas address.
Table 8-26 GE2D_VSC_START_PHASE_STEP 0x8B9
Bit(s) R/W Default Description
31-29 R 0 Unused.
28-0 R/W 0x0100- | 5.24 format.
0000
Table 8-27 GE2D_VSC_PHASE_SLOPE 0x8BA
Bit(s) R/W Default | Description
31-25 R 0 Unused.
24-0 R/W 0 Signed data.
Table 8-28 GE2D_VSC_INI_CTRL 0x8BB
Bit(s) R/W Default | Description
31 R 0 Unused.
30-29 R/W 0 vertical repeat line0 number.
28-24 R 0 Unused.
23-0 R/W 0 vertical scaler initial phase.
Table 8-29 GE2D_HSC_START_PHASE_STEP 0x8BC
Bit(s) R/W Default | Description
31-29 R 0 Unused.
28-0 R/W 0x0100- | 5.24 format.
0000
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Table 8-30 GE2D_HSC_PHASE_SLOPE 0x8BD

Bit(s) R/W Default | Description
31-25 R 0 Unused.
24-0 R/W 0 Signed data.

Table 8-31 GE2D_HSC_INI_CTRL 0x8BE

Bit(s) R/W Default | Description

31 R 0 Unused.

30-29 R/W 0 horizontal repeat line0 number.

28-24 R 0 Unused.

23-0 R/W 0 horizontal scaler initial phase.

Table 8-32 GE2D_HSC_ADV_CTRL 0x8BF

Bit(s) R/W Default | Description

31-24 R/W 0 advance number in this round, if horizontal scaler is working on dividing mode.

23-0 R/W 0 horizontal scaler advance phase in this round, if horizontal scaler is working on
dividing mode.

Table 8-33 GE2D_SC_MISC_CTRL 0x8C0

Bit(s) R/W Default | Description

31 R 0 Unused.

30 R/W 0 vsc.nearest_en: vertical nearest mode enable, must set vt_bank_length = 4.

29 R/W 0 hsc_nearest_en: horizontal nearest mode enable, must set hz_bank_length = 4.

28 R/W 0 hsc_div_en: horizontal scaler dividing mode enable.

27-15 R/W 0 hsc_div_length: horizontal dividing length, if bit 25 is enable.

14 R/W 0 pre horizontal scaler enable.

13 R/W 0 pre vertical scale enable.

12 R/W 0 vertical scale enable.

1 R/W 0 horizontal scaler enable.

10 R 0 Unused.

9 R/W 0 HSc_rpt_ctrl: if true, treat horizontal repeat line number(GE2D_HSC_INI_CTRL
bit 30:29) as repeating line, otherwise using treat horizontal repeat line number
as minus line number.

8 R/W 0 VSc_rpt_ctrl: if true, treat vertical repeat line number(GE2D_VSC_INI_CTRL bit
30:29) as repeating line, otherwise using treat vertical repeat line number as mi-
nus line number.

7 R/W 0 vsc_phase0Q_always_en: if true, always use phase0 in vertical scaler.

6-4 R/W 2 vsc_bank_length: vertical scaler bank length.
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Bit(s) R/W Default | Description
3 R/W 0 hsc_phase0_always_en: if true, always use phase0 in horizontal scaler.
2-0 R/W 2 hsc_bank_length: horizontal scaler bank length.
Table 8-34 GE2D_VSC_NRND_POINT 0x8C1
Bit(s) R/W Default | Description
31-14 0 Unused.
13-0 0 vertical scaler next round integer pixel pointer, signed data.
Table 8-35 GE2D_VSC_NRND_PHASE 0x8C2
Bit(s) R/W Default | Description
31-24 R 0 Unused.
23-0 R 0 vertical scaler next round phase.
Table 8-36 GE2D_HSC_NRND_POINT 0x8C3
Bit(s) R/W Default | Description
31-14 R 0 Unused.
13-0 R 0 horizontal scaler next round integer pixel pointer, signed data.
Table 8-37 GE2D_HSC_NRND_PHASE 0x8C4
Bit(s) R/W Default | Description
31-24 R 0 Unused.
23-0 R 0 horizontal scaler next round phase.
Table 8-38 GE2D_MATRIX_PRE_OFFSET 0x8C5
Bit(s) R/W Default | Description
31-29 R 0 Unused.
28-20 R/W 0 pre_offset0.
19 R 0 Unused.
18-10 R/W 0 pre_offset1.
9 R 0 Unused.
8-0 R/W 0 pre_offset2.
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Table 8-39 GE2D_MATRIX_COEF00_01 0x8C6

Bit(s) R/W Default Description
31-29 R 0 Unused.
28-16 R/W 0 coef00.
15-13 R 0 Unused.
12-0 R/W 0 coef01.

Table 8-40 GE2D_MATRIX_COEF02_10 0x8C7

Bit(s) R/W Default | Description
31-29 R 0 Unused.
28-16 R/W 0 Coef02.
15-13 R 0 Unused.
12-0 R/W 0 Coef10.

Table 8-41 GE2D_MATRIX_COEF11_120x8C8

Bit(s) R/W Default | Description
31-29 R 0 Unused.
28-16 R/W 0 Coef11.
15-13 R 0 Unused.
12-0 R/W 0 Coef12.

Table 8-42 GE2D_MATRIX_COEF20_21 0x8C9

Bit(s) R/W Default Description
31-29 R 0 Unused.
28-16 R/W 0 Coef20.
15-13 R 0 Unused.
12-0 R/W 0 Coef21.

Table 8-43 GE2D_MATRIX_COEF22_CTRL 0x8CA

Bit(s) R/IW Default Description

31-29 R 0 Unused.

28-16 R/W 0 coef22.

15-8 R 0 Unused.

7 R/W 0 input y/cb/cr saturation enable.
6-1 R 0 Unused.

0 R/W 0 conversion matrix enable.
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Table 8-44 GE2D_MATRIX_OFFSET 0x8CB

Bit(s) R/W Default | Description
31-29 R 0 Unused.
28-20 R/W 0 offset0.

19 R 0 Unused.
18-10 R/W 0 offset1.

9 R 0 Unused.

8-0 R/W 0 offset2.

Table 8-45 GE2D_ALU_OP_CTRL 0x8CC

Bit(s) R/W Default | Description

31-27 R 0 Unused.

26-25 R/W 0 SRC1 color multiplier alpha selection.
if 00, Cs = Csr
if 01, Cs = Csr * Asr * Ag (if source is not premultiplied)
if 10, Cs = Csr * Ag (if source is premultipied).

24 R/W 0 SRC2 color multiplier alpha selection.
if 0, no multiplier, Cd = Cdr, otherwise, Cd = Cdr * Ad.

23 R 0 Unused.

22-12 R/W 0x010 ALU color operation.
Bit[22:20] Blending Mode Parameter. 3'b000: ADD Cs*Fs +
Cd*Fd 3'b001: SUBTRACT Cs*Fs - Cd*Fd 3'b010: REVERSE SUB-
TRACT Cd*Fd < Cs*Fs 3'b011: MIN min(Cs*Fs, Cd*Fd)
3'p100: MAX max(Cs*Fs, Cd*Fd) 3'b101: LOGIC OP
CsopCd ... reserved
Bit[19:16] Source Color Blending Factor CFs. 4'b0000: ZERO
04'b0001: ONE 14'b0010: SRC_COLOR
Cs(RGBs)4'b0011: ONE_MINUS_SRC_COLOR 1 - Cs(RGBs) 4'b0100:
DST _COLOR Cd(RGBd) 4'b0101: ONE_MINUS_DST_COL-
OR 1-Cd(RGBd) 4'b0110: SRC_ALPHA As 4'b0111:
ONE_MINUS_SRC_ALPHA 1—-As 4'b1000: DST_ALPHA
Ad 4'b1001: ONE_MINUS_DST_ALPHA 1—-Ad 4'b1010: CONST_COL-
OR Cc(RGBc) 4'b1011: ONE_MINUS_CONST_COLOR  1-
Cc(RGBc) 4'b1100: CONST_ALPHA Ac 4'b1101: ONE_MI-
NUS_CONST_ALPHA 1—-Ac 4'b1110: SRC_ALPHA_SATURATE
min(As,1-Ad) .... reserved
Bit[15:12] dest Color Blending Factor CFd, when bit[22:20]!= LOGIC OP.
4'b0000: ZERO 04'b0001: ONE
14'b0010: SRC_COLOR Cs(RGBs) 4'b0011: ONE_MINUS _
SRC_COLOR 1-Cs(RGBs) 4'b0100: DST_COLOR
Cd(RGBd) 4'b0101: ONE_MINUS_DST_COLOR 1- Cd(RGBd) 4'b0110:
SRC_ALPHA As 4'b0111: ONE_MINUS_SRC_ALPHA
1—As 4'b1000: DST_ALPHA Ad 4'b1001: ONE_MINUS_
DST_ALPHA 1—-Ad 4'b1010: CONST_COLOR Cc
(RGBc) 4'b1011: ONE_MINUS_CONST_COLOR 1 - Cc(RGBc) 4'b1100:
CONST_ALPHA Ac 4'b1101: ONE_MINUS_CONST_ALPHA
1-Ac4'b1110: SRC_ALPHA_SATURATE min(As,1-Ad)
reserved
Bit[15:12] logic operations, when bit[22:20]== LOGIC OP. 4'b0000: CLEAR
04'b0001: COPY s 4'b0010: NOOP d 4'b0011: SET
14'b0100: COPY_INVERT ~s 4'b0101: INVERT ~d 4'b0110:
AND_REVERSE s &~d4'b0111: OR_REVERSE s | ~d 4'b1000: AND
s &d 4'b1001: OR s|d 4'b1010: NAND ~(s & d)
4'b1011: NOR ~(s | d) 4'b1100: XOR s*d4'b1101:
EQUIV ~(s ~d)4'b1110: AND_INVERTED ~s &d 4'b1111: OR_IN-
VERTED ~s|d
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Bit(s) R/W Default Description

11 R 0 Unused.

10-0 R/W 0x010 ALU alpha operation.
Bit[10:8] Blending Equation Math Operation. 3'b000: ADD
As*Fs + Ad*Fd 3'b001: SUBTRACT As*Fs - Ad*Fd 3'b010: REVERSE
SUBTRACT Ad*Fd - As*Fs 3'b011: MIN min(As*Fs, Ad*Fd)
3'b100: MAX max(As*Fs, Ad*Fd) 3'b101: LOGIC OP
Asop Ad .... reserved
Bit[7:4] Source alpha Blending Factor AFs. 4'b0000 0
4'b0001 14'b0010 As 4'b0011 1-As
4'b0100 Ad 4'b0101 1-Ad 4'b0110 Ac
4'n0111 1-Ac.... reserved
Bit[3:0] Destination alpha Blending Factor AFd, when bit[10:8] != LOGIC.OP.
4'b0000 0 4'b0001 14'b0010 As
4'b0011 1-As 4'b0100 Ad 4'b0101 1-Ad
4'b0110 Ac 4'b0111 1-Ac... reserved
Bit[3:0] logic operations, when bit[10:8] == LOGIC OP. 4'b0000: CLEAR
04'p0001: COPY s 4'b0010: NOOP d 4'b0011: SET
14'b0100: COPY_INVERT ~s 4'b0101: INVERT ~d 4'b0110:
AND_REVERSE s &~d4'b0111: OR_REVERSE s |~d4'b1000: AND
s & d4'b1001: OR s|d4'b1010: NAND ~(s &d)
4'p1011: NOR ~(s|d)4'b1100: XOR s*d4'b1101:
EQUIV ~(s 7 d)4'b1110: AND_INVERTED ~s & d 4'b1111: OR_IN-
VERTED ~s|d

Table 8-46 GE2D_ALU_CONST_COLOR -~ 0x8CD

Bit(s) R/W Default | Description
31-0 R/W 0x0080- | RGBA or YCbCrA.
8000

Table 8-47 GE2D_SRC1_KEY 0x8CE

Bit(s) R/W Default | Description

31-0 R/W 0 SRC1 Key.

Table 8-48 GE2D_SRC1_KEY_MASK 0x8CF

Bit(s) R/W Default Description

31-0 R/W 0 SRC1 Key Mask.

Table 8-49 GE2D_SRC2_KEY 0x8D0

Bit(s) R/W Default | Description

31-0 R/W 0 SRC2 Key.

Table 8-50 GE2D_SRC2_KEY_MASK 0x8D1

Bit(s) R/W Default | Description
31-0 R/W 0 Destination Bit Mask.
02 (2020-03-31) Amlogic Proprietary and Confidential 233

Copyright © Amlogic. All rights reserved.



S905X3 Datasheet 8 GE2D

Table 8-51 GE2D_DP_ONOFF_CTRL 0x8D3

Bit(s) R/W Default | Description

31 R/W 0 DP onoff mode.
0: on_counter means how many pixels will output before ge2d turns off;
1: on_counter means how many clocks will ge2d turn on before ge2d turns off.

30-16 R/W 0 DP on counter.
15 R/W 0 0: vd_format doesnt have onoff mode, 1: vd format has onoff mode.
14-0 R/W 0 DP off counter.

Because there are many coefficients used in the vertical filter and horizontal filters, indirect access the
coefficients of vertical filter and horizontal filter is used. For vertical filter, there are 33x4 coefficients.
For horizontal filter, there are 33x4 coefficients

Table 8-52 GE2D_SCALE_COEF_IDX 0x8D4

Bit(s) R/W Default | Description
31-16 R 0 Unused.
15 R/W 0 index increment, if bit9 == 1 then (0: index increase 1, 1: index increase 2) else

(index increase 2).

14 R/W 0 1: read coef through cbus enable, just for debug purpose in case when we wanna
check the coef in ram in correct or not.
13-10 R 0 Unused.
9 R/W 0 if true, use 9bit resolution coef, other use 8bit resolution coef.
8 R/W 0 type of index, O: vertical coef; 1: horizontal coef.
7 R 0 Unused.
6-0 R/W 0 coef index.
Table 8-53 GE2D_SCALE_COEF 0x8D5
Bit(s) R/W Default | Description
31-0 R/W 0 coefficients for vertical filter and horizontal filter.
Table 8-54 GE2D_SRC_OUTSIDE_ALPHA 0x8D6
Bit(s) R/W Default | Description
31-25 R 0 Unused.
24 R/W 0 src2 alpha fill mode: together with GE2D_GEN_CTRLO[14](fil_mode), define
what alpha values are used.
0: repeat innner alpha, 1: fill src2 outside alpha.
for the area outside the clipping window. As below:
fill_mode=0, alpha_fill_mode=0 : use inner alpha, (or default_alpha if src data
have no alpha values);
fill_mode=0, alpha_fil_mode=1 : use outside_alpha;
fill_mode=1, alpha_fill_mode=0 : use default_alpha;
fill_mode=1, alpha_fill_mode=1 : use outside_alpha.
23-16 R/W 16 src2 outside alpha.
15-9 R 0 Unused.
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Bit(s) R/W Default Description

8 R/W 1 src1 alpha fill mode, refer to src2 alpha fill mode above.

7-0 R/W 0 src1 outside alpha.

Table 8-55 GE2D_ANTIFLICK_CTRLO 0x8D8

Bit(s) R/W Default | Description

31 R/W 0 antiflick enable

24 R/W 0 1|: ar:pha value for the first line use repeated alpha, 0: use bit 23:16 as the first line
alpha

23-16 R/W 0 register value for the first line alpha when bit 24 is 1.

8 R/W 0 1: alpha value for the last line use repeated alpha, 0: use bit 7:0 as the last line
alpha

7-0 R/W 0 register value for the last line alpha when bit 8 is 1.

Table 8-56 GE2D_ANTIFLICK_CTRL1 0x8D9

Bit(s) R/W Default | Description

25 R/W 0 rgb_sel, 1: antiflick RGBA, 0: antiflick YCbCrA

24 R/W 0 cber_en, 1: also filter cber in case of antiflicking YCbCrA, 0: no filter on cbcer in
case of antiflicking YCbCrA

23-16 R/W 0 R mult coef for converting RGB to Y

15-8 R/W 0 G mult coef for converting RGB to Y

7-0 R/W 0 B mult coef for converting RGB to Y

Y=(R*y r+G*y g+B*y b)/256

Table 8-57 GE2D_ANTIFLICK_COLOR_FILT0O 0x8DA

Bit(s) R/W Default Description

31-24 R/W 0 Y threhold1, when 0<Y<=th1, use filter0.
23-16 R/W 0 color antiflick filterO n3

15-8 RIW 0 color antiflick filter0 n2

7-0 R/W 0 color antiflick filter0 n1

Y =(line_up * n1 + line_center * n2 + line_dn *n3)/ 128

Table 8-58 GE2D_ANTIFLICK_COLOR_FILT1 0x8DB

Bit(s) R/W Default Description

31-24 R/W 0 Y threhold2, when th1<Y<=th2, use filter1.
23-16 R/W 0 color antiflick filter1 n3

15-8 R/W 0 color antiflick filter1 n2

7-0 R/W 0 color antiflick filter1 n1
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Table 8-59 GE2D_ANTIFLICK_COLOR_FILT2 0x8DC

Bit(s) R/W Default Description
31-24 R/W 0 Y threhold3, when th2<Y<=th3, use filter2 ; Y>th3, use filter3.
23-16 R/W 0 color antiflick filter2 n3
15-8 R/W 0 color antiflick filter2 n2
7-0 R/W 0 color antiflick filter2 n1
Table 8-60 GE2D_ANTIFLICK_COLOR_FILT3 0x8DD
Bit(s) R/W Default | Description
23-16 R/W 0 color antiflick filter3 n3
15-8 R/W 0 color antiflick filter3 n2
7-0 R/W 0 color antiflick filter3 n1
Table 8-61 GE2D_ANTIFLICK_ALPHA_FILTO . 0x8DE
Bit(s) R/W Default | Description
31-24 R/W 0 Alpha threhold1, when 0< Alpha<=th1, use filter0.
23-16 R/W Alpha antiflick filterO n3
15-8 R/W 0 Alpha antiflick filter0 n2
7-0 R/W 0 Alpha antiflick filterO .n1

Alpha = (line_up * n1

+ line_center* n2 + line_dn *n3) /128

Table 8-62 GE2D_ANTIFLICK_ALPHA_FILT1 0x8DF

Bit(s) R/W Default | Description
31-24 R/W 0 Alpha threhold2, when th1< Alpha<=th2, use filter1.
23-16 R/W 0 Alpha antiflick filter1 n3
15-8 R/W 0 Alpha antiflick filter1 n2
7-0 R/W 0 Alpha antiflick filter1 n1
Table 8-63 GE2D_ANTIFLICK_ALPHA_FILT2 0x8EO0
Bit(s) R/W Default | Description
31-24 R/W 0 Alpha threhold3, when th2< Alpha<=th3, use filter2; Alpha>th3, use filter3.
23-16 R/W 0 Alpha antiflick filter2 n3
15-8 R/W 0 Alpha antiflick filter2 n2
7-0 R/W 0 Alpha antiflick filter2 n1
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Table 8-64 GE2D_ANTIFLICK_ALPHA_FILT3 O0x8E1

Bit(s) R/W Default | Description

23-16 R/W 0 Alpha antiflick filter3 n3
15-8 R/W 0 Alpha antiflick filter3 n2
7-0 R/W 0 Alpha antiflick filter3 n1

Table 8-65 GE2D_SRC1_RANGE_MAP_Y_CTRL  Ox8E3

Bit(s) R/W Default Description

30-22 R/W 0 din_offset (signed data)
21-14 R/W 0 map_coef (unsigned data)
13-10 R/W 0 map_sr (unsigned data)
9-1 R/W 0 dout_offset (signed data)
0 R/W 0 enable

dout = clipto_0_255(((din + din_offset) * map_coef + ((1 << (map_sr- 1))) >> map_sr + dout_offset)

Table 8-66 GE2D_SRC1_RANGE_MAP_CB_CTRL 0x8E4

Bit(s) R/W Default | Description

30-22 R/W 0 din_offset (signed data)
21-14 R/W 0 map_coef (unsigned data)
13-10 R/W 0 map_sr (unsigned data)

9-1 R/W

o

dout_offset (signed data)

0 R/W

o

enable

dout = clipto_0_255(((din + din_offset) * map_coef + ((1 << (map_sr - 1))) >> map_sr + dout_offset)

Table 8-67 GE2D_SRC1_RANGE_MAP_CR_CTRL 0x8E5

Bit(s) R/W Default | Description

30-22 R/W 0 din_offset (signed data)
21-14 R/W 0 map_coef (unsigned data)
13-10 R/W 0 map_sr (unsigned data)
9-1 R/W 0 dout_offset (signed data)
0 R/W 0 enable

dout = clipto_0_255(((din + din_offset) * map_coef + ((1 << (map_sr - 1))) >> map_sr + dout_offset)
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Table 8-68 GE2D_ARB_BURST_NUM 0x8E6

Bit(s) R/W Default | Description
21-16 R/W Ox3f Src1 prearbitor burst number
13-8 R/W 0x3f Src2 prearbitor burst number
5-0 R/W 0x3f dst prearbitor burst number
Table 8-69 GE2D_TID_TOKEN 0x8E7
Bit(s) R/W Default Description
21-16 R/W Ox3f Src1 ID. High 4bit are thread ID, low 2bits are the token
13-8 R/W 0x3f Src2 ID. High 4bit are thread ID, low 2bits are the token
5-0 R/W Ox3f dst ID. High 4bit are thread ID, low 2bits are the token
Table 8-70 GE2D_GEN_CTRL3 0x8E8
Bit(s) R/W Default | Description
31-28 R/W 0 dst2_bytemask_val: 1-bit mask for each byte (8-bit). Applicable only if both dst_
bitmask_en=1 and dst_bytemask_only=1.
27-26 R/W 0 dst2_pic_struct: Define how destination 2 write the picture to DDR memory.
0: Write all lines (whole frame);
1: Reserved;
2:  Write even lines only (top);
3:  Write odd lines only (bottom).
25-24 R/W 0 dst2_8b_mode_sel: Destination 8-bit mode component selection.
0: SelectYorR;
1: SelectCborG;
2: _SelectCrorB;
3. Select Alpha.
23 R 0 Unused
22-19 R/W 0 dst2  color_map: Applicable to 16-bit, 24-bit and 32-bit pixel, defines the bit-field

allocation of the pixel data. For whether to truncate or round full 8-bit to output,
refer to ge2d_gen_ctrl3.dst2_color_round_mode.

For 16-bit mode (dst2_format=1):

0 = Unused;

1 = 6:5:5 format. Bit[15:10] is Y[7:2] or R[7:2], bit[9:5] is Cb[7:3] or G[7:3], bit[4:0]
is Cr[7:3] or B[7:3];

2 = 8:4:4 format. Bit[15:8] is Y or R, bit[7:4] is Cb[7:4] or G[7:4], bit[3:0] is Cr[7:4]
orB[7:4]];

3 =6:4:4:2 format. Bit[15:10] is Y[7:2] or R[7:2], bit[9:6] is Cb[7:4] or G[7:4], bit
[5:2] is Cr[7:4] or B[7:4], bit[1:0] is Alpha[7:6];

4 = 4:4:4:4 format. Bit[15:12] is Y[7:4] or R[7:4], bit[11:8] is Cb[7:4] or G[7:4], bit
[7:4] is Cr[7:4] or B[7:4], bit[3:0] is Alpha[7:4];

5 =5:6:5 format. Bit[15:11] is Y[7:3] or R[7:3], bit[10:5] is Cb[7:2] or G[7:2], bit
[4:0]is Cr[7:3] or B[7:3];

6 = 4:4:4:4 format. Bit[15:12] is Alpha[7:4], bit[11:8] is Y[7:4] or R[7:4], bit[7:4] is
Cb[7:4] or G[7:4], bit[3:0] is Cr[7:4] or B[7:4];

7 = 1:5:5:5 format. Bit[15] is Alpha[7], bit[14:10] is Y[7:3] or R[7:3], bit[9:5] is Cb
[7:3] or G[7:3], bit[4:0] is Cr[7:3] or B[7:3];

8 =4:6:4:2 format. Bit[15:12] is Y[7:4] or R[7:4], bit[11:6] is Cb[7:2] or G[7:2], bit
[5:2] is Cr[7:4] or B[7:4], bit[1:0] is Alpha[1:0];

9 = CbCr format. Bit[15:8] is Cb, bit[7:0] is Cr;

10 = CrCb format. Bit[15:8] is Cr, bit[7:0] is Cb.

For 24-bit mode (dst2_format=2):
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Bit(s) R/W Default | Description

0 = RGB 8:8:8 mode. Bit[23:16] is Y or R, bit[15:8] is Cb or G, bit[7:0] is Cr or B;

1 =RGBA 5:6:5:8 mode. Bit[23:19] is Y[7:3] or R[7:3], bit[18:13] is Cb[7:2] or G
[7:2], bit[12:8] is Cr[7:3] or B[7:3], bit[7:0] is Alpha;

2 = ARGB 8:5:6:5 mode. Bit[23:16] is Alpha, bit[15:11] is Y[7:3] or R[7:3], bit
[10:5] is Cb[7:2] or G[7:2], bit[4:0] is Cr[7:3] or B[7:3];

3 = RGBA 6:6:6:6 mode. Bit[23:18] is Y[7:2] or R[7:2], bit[17:12] is Cb[7:2] or G
[7:2], bit[11:6] is Cr[7:2] or B[7:2], bit[5:0] is Alpha[7:2];

4 = ARGB 6:6:6:6 mode. Bit[23:18] is Alpha[7:2];, bit[17:12] is Y[7:2] or R[7:2], bit
[11:6] is Cb[7:2] or G[7:2], bit[5:0] is Cr[7:2] or B[7:2];

5=BGR 8:8:8 mode. Bit[23:16] is Cr or B, bit[15:8] is Cb or G, bit[7:0] is Y or R.

For 32-bit mode (dst2_format=3):

0 = RGBA 8:8:8:8 format. Bit[31:24] is Y or R, bit[23:16] is Cb or G; bit[15:8] is Cr
or B; bit[7:0] is Alpha;

1 = ARGB 8:8:8:8 format. Bit[31:24] is Alpha, bit[23:16] is Y or R; bit[15:8].is Cb
or G; bit[7:0] is Cr or B;

2 = ABGR 8:8:8:8 format. Bit[31:24] is Alpha, bit[23:16] is Cr or B; bit[15:8] is Cb
or G; bit[7:0]is Yor R;

3 = BGRA 8:8:8:8 format. Bit[31:24] is Cr or B, bit[23:16] is Cb or G; bit[15:8] is Y
or R; bit[7:0] is Alpha.

18 R 0 Unused

17-16 R/W 0 dst2_format: define DST2 output pixel byte-width.

0: Output pixel is 1-byte (8-bit) color component;

1:  Output pixel is 2-byte (16-bit), referto GE2D_GEN_CTRL3.dst2_COLOR_
map for further pixel color mapping;

2:  Output pixel is 3-byte (24-bit), referto GE2D_GEN_CTRL3.dst2_COLOR_
MAP for further pixel color mapping;

3:  Output pixel is 4-byte (32-bit), refer to GE2D_GEN_CTRL3.dst2_COLOR_
MAP for further pixel color mapping.

15 R 0 Unused

14 R/W 0 dst2_COLOR_round_MODE.
1 = Truncate the full bit color components to required output bit width;
0 = Round (+ 0.5) the full bit color components to required output bit width.

13-12 R/W 0 dst2_x_discard. mode: Define how DST2 discard X direction data before writing
to DDR.

Note: x is post reverse/rotation.

0: No.discard;

1: . Reserved;

2: discard even x;

3: discard odd x.

11-10 R/W 0 dst2_y discard_mode: Define how DST2 discard Y direction data before writing
to DDR.

Note: y is post reverse/rotation.

0: Nodiscard;

1: Reserved;

2: discard eveny;

3: discard oddy.

9 R 0 Unused

8 R/W 0 dst2_enable:
0: Disable destination 2;
1: Enable destination 2.

7-6 R 0 Unused

5-4 R/W 0 dst1_x_discard_mode: Define how DST1 discard X direction data before writing
to DDR.
Note: x is post reverse/rotation.

0: Nodiscard;

1: Reserved;

2: discard even x;
3: discard odd x.
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Bit(s) R/W Default Description

3-2 R/W 0 dst1_y discard_mode: Define how DST1 discard Y direction data before writing
to DDR.
Note: y is post reverse/rotation.
0: Nodiscard;

1: Reserved;
2: discard eveny;
3. discard oddy.

1 R 0 Unused

0 R/W 1 dst1_enable:
0: Disable destination 1;
1: Enable destination 1.

Table 8-71 GE2D_STATUS2 0x8E9

Bit(s) R/W Default | Description
13-12 R ge2d_dst1.ctrl_status
1" R 0 ge2d_dst1.map_srdy
10 R 0 ge2d_dst1.map_d1_srdy
9 R 0 ge2d_dstl.s_v
8 R 0 ge2d_dst1.ofifo_dout_srdy
7-1 R 0 ge2d_dst1.ofifo_cnt
0 R 0 ge2d_dst1.dst_busy
Table 8-72 GE2D_GEN_CTRL4 0x8EA

Bit(s) R/W Default | Description
0 R/W 0 dis_dp_hang_bugfix.

Table 8-73 GE2D_DST1_BADDR_CTRL 0x8f1
Bit(s) R/W Default Description
31-0 R/W 0 DST1 base address in 64bits.

Table 8-74 GE2D_DST1_STRIDE_CTRL 0x8f2
Bit(s) R/W Default Description
19-0 R/W 0 DST1 stride size in 64bits.

Table 8-75 GE2D_SRC1_BADDR_CTRL 0x8f3
Bit(s) R/W Default Description
31-0 R/W 0 SRC1 base address in 64bits.
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Table 8-76 GE2D_SRC1_STRIDE_CTRL  0x8f4

Bit(s) R/W Default | Description
19-0 R/W 0 SRC1 stride size in 64bits.
Table 8-77 GE2D_SRC2_BADDR_CTRL 0x8f5

Bit(s) R/W Default | Description

31-0 R/W 0 SRC2 base address in 64bits.

Table 8-78 GE2D_SRC2_STRIDE_CTRL 0x8f6

Bit(s) R/W Default | Description

19-0 R/W 0 SRC2 stride size in 64bits.
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9 Video Path

This section describe the SoC'’s video path from the following aspects:

e Video Input

® Video Output
- RDMA
- VPP(VIU/VPP)
- CVBS

The data path of the video path module is shown in the figure below:

Figure 9-1 Data Path of Video Path

Video Buffer Decode Buffer

A
A RDMA
CVBS Disp]ay=
\
VPP
DEMUX VDEC/HCODEC/HEVC BT656 .
- — Dlsp]ay:

TS Input

9.1 Video Input

9.1.1 Overview

This part describes the video input module of the SoC which uses DEMUX to handle input video sig-
nals, and store the demuxed signal in DDR, which can be read directrly.

Demux submodule of the SoC is designed for connecting to external digital TV tuner/demodular and
de-mux the input signal. It decomposes the input signal from TS/DDR into video signal, audio signal,
and clock signal, the video signal will be first written in to DDR, then decoded by the video decoder
(VDEC). Below shows the diagram of Demux submodule.
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R A

To Descrambler
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Figure 9-2 Demux Submodule
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The SoC intergrades 3 demux controllers, with the following features:

® Supports PID filter up to 32 channels

memory (file playback path)

9.1.2 Register Description

9.1.2.1 Demux Register

Below are registers for Demux.

Demux Common Registers

Final address = 0xffd06000 + offset * 4

Supports session filter up to 32 channels
Supports up to 96 channels filter when use 3 demux as one group
Supports AES/DES/DVB-CSA 1.0 crypto
Supports inputs from both external TS inputs (serial or parallel, depending on pinmux) and DDR

Supports input loopback to TS-out pins
Supports separate selection for playback and recorder

Table 9-1 TS_HIU1_CONFIG Ox4e

Bit(s) R/W Default Description

31:24 RW 0 file_m2ts_skip_bytes_hiu1

21 RwW ts_hiu_enable_hiu1

20:16 RwW 0 fec_clk_div_hiu1

15:8 RW 0 TS_package_length_sub_1_hiu1
7:0 RW 8'h47 | fec_sync_byte_hiu1
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Table 9-2 TS_TOP_CONFIG1 0x4f

Bit(s) R/W Default Description
31:6 RW 0 reserved
5:4 RW 2 fec_sel demux_ 2
3:2 RwW 1 fec_sel demux_1
1:0 RW 0 fec_sel_demux_0
Table 9-3 STB_RECORDER2_CNTL Oxee
Bit(s) R/W Default Description
31:2 RW 0 reserved
1:0 RW 1 stb_recorder2_sel
Table 9-4 STB_S2P2_CONFIG Oxef
Bit(s) R/W Default Description
31:12 RW 0 reserved
1" RwW 0 s2p2_disable
10:7 RwW 7 s2p2_clk_div
6 RW 0 invert fec_error for S2P2
5 RW 0 invert fec_data for S2P2
4 RW 0 invert fec_sync for S2P2
3 RW 0 invert fecvalid for S2P2
2 RW 0 invert fec_clk for S2P2
1:0 RW 0 fec_s_sel for S2P2 00 - select TS0, 01 — select TS1, 10 — select TS2, 11 - TS3
Table 9-5 STB_TOP_CONFIG 0xf0
Bit(s) R/W Default Description
30:28 RW ciplus_o_sel
27:26 RW 0 ciplus_i_sel
25 RW 0 use FAIL from TS2
24 RW 0 use FAIL from TS1
23 RW 0 use FAIL from TSO
22 RW 0 invert fec_error for S2P1
21 RW 0 invert fec_data for S2P1
20 RW 0 invert fec_sync for S2P1
19 RW 0 invert fec_valid for S2P1
18 RW 0 invert fec_clk for S2P1

02 (2020-03-31)

Amlogic Proprietary and Confidential
Copyright © Amlogic. All rights reserved.

244



S905X3 Datasheet

9 Video Path

Bit(s) R/W Default Description
17:16 RW 0 fec_s sel for S2P1 00 - select TS0, 01 — select TS1, 10 — select TS2, 11 - TS3
15 RwW 0 enable_des_pl_clk
14:13 RW 0 reserved
13 RW 0 use FAIL for TS3
12:10 RW 0 ts_out_select, 0-TS0, 1-TS1, 2-TS2, 3-TS3, 4-S2P2, 5-S2P1, 6-S2P0, 7-File
9:8 RW 0 des_i_sel 00 —select_fec_0, 01 —select_fec_1, 10 — select_fec_2, 11 - TS3
7 RwW 0 enable_des_pl
6 RW 0 invert fec_error for S2P0
5 RW 0 invert fec_data for S2P0
4 RW 0 invert fec_sync for S2P0
3 RW 0 invert fec_valid for S2P0
2 RW 0 invert fec_clk for S2P0
Table 9-6 TS_TOP_CONFIG 0xf1
Bit(s) R/W Default Description
31:28 RW 7 s2p1_clk_div
27:24 RW 7 s2p0_clk_div
23 RW 0 s2p1_disable
22 RwW 0 s2p0_disable
21 RW 0 Reserved
20 RW 0 TS_OUT _error_INVERT
19 RW 0 TS_OUT_data_INVERT
18 RW 0 TS_OUT_sync_INVERT
17 RW 0 TS_OUT_valid_INVERT
16 RW 0 TS_OUT_clk_INVERT
15:8 RW 187 TS_package_length_sub_1 (default : 187)
7:0 RW 0x47 fec_sync_byte (default : 0x47)
Table 9-7 TS_FILE_CONFIG 0xf2
Bit(s) R/W Default Description
25:24 RW 3 transport_scrambling_control_odd_2 // should be 3
23:16 RW file_m2ts_skip_bytes
15:8 RwW 0 des_out_dly
7:6 RW 3 transport_scrambling_control_odd // should be 3
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Bit(s) R/W Default Description
5 RW 0 ts_hiu_enable
4:0 RW 4 fec_clk_div

Table 9-8 TS_PL_PID_INDEX 0xf3
Bit(s) R/W Default Description
19:14 R 0 des_2 ts pl state — Read Only
13:8 R 0 des ts pl state — Read Only
3.0 RwW 0 PID index to 8 PID to get key-set

Table 9-9 TS _PL_PID_DATA 0xf4
Bit(s) R/W Default Description
29 RW 0 PID #INDEX +1 match disble
28:16 RW 0 PID #INDEX+1
13 RW 0 PID #INDEX match disble
12:0 RW 0 PID #INDEX

Table 9-10 COMM_DESC_KEYO0 0xf5
Bit(s) R/W Default Description
31:0 RW 0 Common descrambler key (key Bits[63:32])
Table 9-11 COMM_DESC_KEY1 0xf6
Bit(s) R/W Default Description
31:0 RW 0 Common descrambler key (key Bits[31:0])
Table 9-12 COMM_DESC_KEY_RW 0xf7
Bit(s) R/W Default Description
7 RW 0 Key endian;
6 RW Write key ladder cw [127:64] to key;
5 RW 0 Write key ladder cw [63:0] to key;
4 RW 0 0: write to descramble 1; 1: write to descramble 2;
3:0 RW 0 The address of key
Table 9-13 CIPLUS_KEYO0 0xf8
Bit(s) R/W Default Description
31:0 RW 0 Cl+ Register defines Bits[31:0] of the key
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Table 9-14 CIPLUS_KEY1 0xf9

Bit(s) R/W Default Description
31:0 RW 0 Cl+ Register defines Bits[63:32] of the key
Table 9-15 CIPLUS_KEY2 Oxfa
Bit(s) R/W Default Description
31:0 RW 0 Cl+ Register defines Bits[95:64] of the key
Table 9-16 CIPLUS_KEY3 0xfb
Bit(s) R/IW Default Description
31:0 RW 0 Cl+ Register defines Bits[127:96] of the key
Table 9-17 CIPLUS_KEY_WR 0xfc
Bit(s) R/W Default Description
5 RW 0 write AES IV B value
4 RwW 0 write AES IV A value
3 RW 0 write AES B key
2 RwW 0 write AES A key
1 RW 0 write DES B key
0 RW 0 write DES A key
Table 9-18 CIPLUS_CONFIG 0xfd
Bit(s) R/W Default Description
15:8 RW 0 TS out delay. This controls the rate at which the Clplus module drives TS out
3 RW General enable for the ciplus module
2 RW 0 AES CBC disable (default should be 0 to enable AES CBC)
1 RW 0 AES Enable
0 RW 0 DES Eanble
Table 9-19 CIPLUS_ENDIAN 0xfe
Bit(s) R/IW Default Description
31:28 RW 0 AES IV endian
27:24 RW AES message out endian
23:20 RW 0 AES message in endian
19:16 RW 0 AES key endian
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Bit(s) R/W Default Description

15:11 RW 0 unused

10:8 RwW 0 DES message out endian

6:4 RwW 0 DES message in endian

2:0 RW 0 DES key endian
Table 9-20 COMM_DESC_2_CTL Oxff

Bit(s) R/W Default Description

15:8 RW 0 des_out_dly_2

7 RW 0 reserved

6 RW 0 enable_des_pl_clk_2

5 RW 0 enable_des_pl 2

4:2 RwW 0 use_des_2 Bit[2] — demuxO0, Bit[3] — demux1, Bit[4] — demux2

1:0 RW 0 des_i_sel 200 - select_fec_0, 01 —select_fec 1, 10 —select_fec_2, 11 -
reserved

23 R/W 0 gp1_dpll_fb_pre_div

22 R/W 0 gp1_dpll_filter_mode

21 R/W 0 gp1_dpll_fix_en

20 R/W 0 gp1_dpll_freq_shift_en

19 R/W 0 gp1_dpll_load

18 R/W 0 gp1_dpll_load_en

17 R/W 0 gp1odpll_lock f

16 R/W 0 gp1_dpll_pulse_width_en

15 R/W 0 gp1._dpll_sdmnc_en

14 R/W 0 gp1_dpll_sdmnc_mode

13 R/W 0 gp1_dpll_sdmnc_range

12 R/W 0 gp1_dpll_tdc_en

1" R/IW 0 gp1_dpll_tdc_mode_sel

10 R/W 0 gp1_dpll_wait_en

Demux Core Registers
demux core 0 Final address = 0xc1105800 + offset * 4
demux core 1 Final address = 0xc1105940 + offset * 4

demux core 2 Final address = 0xc1105a80 + offset * 4
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Table 9-21 STB_VERSION_O 0x00

Bit(s) R/W Default Description
31:0 R The version of stb

0x30003

Table 9-22 STB_TEST_REG_O 0x01

Bit(s) R/IW Default Description
31:0 RW Test register.

Oxfe015-

aab

Table 9-23 FEC_INPUT_CONTROL_O 0x02
Bit(s) R/W Default Description
16 RW 0 fec_select[3]
15 RW 0 fec_core_select 1 - select descramble output
14:12 RW 0 E;:qselect[Z:O] 0-TSO0, 1-TS1, 2-TS2, 3-1S3,4-S2P2, 5-S2P1, 6-S2P0, 7-File, 8-
ile
1 RW 0 FEC_CLK
10 RW 0 SOP
9 RW 0 D_VALID
8 RW 0 D_FAIL
7:0 RW 0 D_DATAT7:0
Table 9-24 FEC_INPUT_DATA_O 0x03
Bit(s) R/W Default Description
1 R 0 FEC_CLK
20 R 0 SOP
9 R 0 VALID
8 R 0 FAIL
7:0 R 0 FEC DATAIN
Table 9-25 DEMUX_CONTROL_O 0x04

Bit(s) R/W Default Description
31 RW 0 enable_free_clk_fec_data_valid
30 RW enable_free_clk_stb_reg
29 RwW 0 always_use_pes_package_length
28 RW 0 disable_pre_incomplete_section_fix
27 RW 0 pointer_field_multi_pre_en
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Bit(s) R/W Default Description
26 RW 0 ignore_pre_incomplete_section
25 RW 0 video2_enable
24:22 RW 0 video2_type
21 RwW 0 do_not_trust_pes_package_length
20 (bit4) | RW 0 Bypass use recoder path
19 (bit3) | RW 0 clear_PID_continuity_counter_valid
18 (bit2) | RW 0 Disable Splicing
17 (bit1) | RW 0 Insert PES_STRONG_SYNC in Audio PES
16 (bit0) | RW 0 Insert PES_STRONG_SYNC in Video PES
15 RW 0 do not trust section length
14 RW 0 om cmd push even zero
13 RW 0 set_buff_ready_even_not_busy
12 RW 0 SUB, OTHER PES interrupt at beginning of PES
1" RwW 0 discard_av_package — for ts_recorder/use only
10 RW 0 ts_recorder_select 0:after PID filter 1:before PID filter
9 RwW 0 ts_recorder_enable
8 RW 0 (table_id == 0xff) means section_end
7 RwW 0 do not send uncomplete section
6 RwW 0 do not discard duplicate package
5 RW 0 search SOP when trasport_error_indicator
4 RW 0 stb demux enable
3 RW 0 do not reset state machine on SOP
2 RW 0 search SOP when error happened ( when ignore_fail_n_sop, will have this case)
1 RW 0 do not use SOP input ( check FEC sync byte instead )
0 RW 0 ignore fec_error bit when non sop ( check error on SOP only)
Table 9-26 FEC_SYNC_BYTE_O 0x05
Bit(s) R/W Default Description
15:8 RW 187 demux package length - 1 (default: 187 )
7:0 RW 0 default is 0x47
Table 9-27 FM_WR_DATA_O 0x06
Bit(s) R/W Default Description
31:16 RW 0 filter memory write data hi[31:16]
15:0 RwW 0 filter memory write data low [15:0]
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Table 9-28 FM_WR_ADDR_O 0x07
Bit(s) R/W Default Description
31:24 RwW 0 advanced setting hi
23:16 RW advanced setting low
15 R 0 filter memory write data request
7:0 R 0 filter memory write addr
Table 9-29 MAX_FM_COMP_ADDR_O 0x08
Bit(s) R/W Default Description
13:8 R 0 demux state —read only
74 RwW 0 maxnum section filter compare address
3:0 RwW 0 maxnum PID filter compare address
Table 9-30 TS_HEAD_0_O 0x09
Bit(s) R/W Default Description
15 RW 0 transport_error_indicator
14 RW payload_unit_start_indicator
13 RwW 0 transport_priority
12:00 RW 0 PID
Table 9-31 TS_HEAD_1_0O 0x0a
Bit(s) R/W Default Description
7:6 R 0 transport_scrambling_control
5:4 R 0 adaptation_field_control
3:0 R 0 continuity_counter
Table 9-32 OM_CMD_STATUS_O 0x0b
Bit(s) R/W Default Description
15:12 R om_cmd_count (read only)
11:9 R 0 overflow_count // bit 11:9 — om_cmd_wr_ptr (read only)
8:6 R 0 om_overwrite_count // bit 8:6 —om_cmd_rd_ptr (read only)
5:3 R 0 type_stb_om_w_rd (read only)
2 R 0 unit_start_stb_om_w_rd (read only)
1 R 0 om_cmd_overflow (read only)
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Bit(s) R/W Default Description
0 0 om_cmd_pending (read)
0 0 om_cmd_read_finished (write)
Table 9-33 OM_CMD_DATA_O 0x0c

Bit(s) R/W Default Description
15:9 R 0 count_stb_om_w_rd (read only)
8:0 R 0 start_stb_om_wa_rd (read only)

Table 9-34 OM_CMD_DATA2_0O 0x0d
Bit(s) R/IW Default Description
11:0 R 0 offset for section data

Table 9-35 SEC_BUFF_01_START_O 0x0e
Bit(s) R/W Default Description
31:16 RW 0 base address for section buffer group 0 (*0x400 to get real address)
15:0 RW 0 base address for section buffer group 1 (*0x400 to get real address)
Table 9-36 SEC_BUFF_23_START_O 0xO0f

Bit(s) R/W Default | Description
31:16 RW 0 base address for section buffer group 2 (*0x400 to get real address)
15:0 RW 0 base address for section buffer group 3 (*0x400 to get real address)

Table 9-37 SEC_BUFF_SIZE_O 0x10
Bit(s) R/W Default Description
3.0 RW 0 section buffer size for group 0 (bitused, for example, 10 means 1K)
74 RW section buffer size for group 1
11:8 RW 0 section buffer size for group 2
15:12 RW 0 section buffer size for group 3

Table 9-38 SEC_BUFF_BUSY_O 0x11
Bit(s) R/W Default Description
31:0 R 0 Section buffer busy status for buff 31:0 (Read Only)
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Table 9-39 SEC_BUFF_READY_O 0x12
Bit(s) R/W Default Description
31:0 RW 0 section buffer write status for buff 31:0 — Read clear buffer status ( buff READY
and BUSY ) — write
Table 9-40 SEC_BUFF_NUMBER_O 0x13
Bit(s) R/W Default Description
4:0 RW 0 SEC_BUFFER_INDEX RW
12:8 RW SEC_BUFFER_NUMBER for the INDEX buffer Read_Only
14 RwW 0 output_section_buffer_valid
15 RW 0 section_reset_busy (Read Only)
Table 9-41 ASSIGN_PID_NUMBER_O 0x14
Bit(s) R/W Default Description
9:5 RW 0 BYPASS PID number
4:0 RW 0 PCR PID number
Table 9-42 VIDEO_STREAM_ID_O 0x15
Bit(s) R/IW Default Description
31:16 RW 0 for video2
15:0 RW 0 stream_id filter Bit(s) enable
Table 9-43 AUDIO_STREAM_ID_O
Bit(s) R/W Default Description
15:0 RW 0 For audio
Table 9-44 SUB_STREAM_ID_O
Bit(s) R/IW Default Description
15:0 RW 0 For sub
Table 9-45 OTHER_STREAM_ID_O
Bit(s) R/W Default | Description
15:0 RW 0 For other
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Table 9-46 PCR90K_CTL_O 0x19

Bit(s) R/W Default Description
12 RW 0 PCR_EN
11:0 RW 0 PCR90K_DIV

Table 9-47 PCR_DEMUX_O 0x1a

Bit(s) R/W Default Description
31:0 RW 0 PCR

Table 9-48 VIDEO_PTS_DEMUX_O 0x1b

Bit(s) R/W Default Description
31:0 RW 0 VPTS

Table 9-49 VIDEO_DTS_DEMUX_O 0x1c

Bit(s) R/W Default Description
31:0 RW 0 VDTS

Table 9-50 AUDIO_PTS_DEMUX_O 0x1d

Bit(s) R/W Default Description
31:0 RW 0 APTS

Table 9-51'SUB_PTS_DEMUX_O Ox1e

Bit(s) R/W Default Description
31:0 RW 0 SPTS

Table 9-52 STB_PTS_DTS_STATUS_O 0x1f

Bit(s) R/W Default Description

15 R 0 SUB_PTS[32]
14 R 0 AUDIO_PTS[32]
13 R 0 VIDEO_DTS[32]
12 R 0 VIDEO_PTS[32]
3 R 0 sub_pts_ready

2 R 0 audio_pts_ready
1 R 0 video_dts_ready
0 R 0 video_pts_ready
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Table 9-53 STB_DEBUG_INDEX_O 0x20
Bit(s) R/W Default Description
3 RW 0 pes_ctr_byte[7:0], pes_flag_byte[7:0]
2 RW pes_package_bytes_left[15:0]
1 RwW 0 stream_id[7:0], pes_header_bytes_left[7:0]
0 RwW 0 adaptation_field_length[7:0], adaption_field_byte 1[7:0]
Table 9-54 STB_DEBUG_DATAOUT_O 0x21
Bit(s) R/W Default | Description
15:0 R 0 Debug data out[15:0]
Table 9-55 STB_MOM_CTL_O 0x22
Bit(s) R/W Default Description
31 RwW 0 no_match_record_en
30:16 RW 0 reserved
15:9 RW 0 MAX OM DMA COUNT (default: 0x40)
8:0 RW 0 LAST ADDR OF OM ADDR (default: 127)
Table 9-56 STB_INT_STATUS_O 0x23
Bit(s) R/W Default Description
12 R INPUT_TIME_OUT
11 R 0 PCR_ready
10 R 0 audio_splicing_point
9 R 0 video_splicing_point
8 R 0 other_PES_int
7 R 0 sub_PES_int
6 R 0 discontinuity
5 R 0 duplicated_pack_found
4 R 0 New PDTS ready
3 R 0 om_cmd_buffer ready for access
2 R 0 section buffer ready
1 R 0 transport_error_indicator
0 R 0 TS ERROR PIN
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Table 9-57 DEMUX_ENDIAN_O 0x24

Bit(s) R/W Default Description
23:21 RW 0 demux om write endian control for OTHER_PES_PACKET
20:18 RwW 0 demux om write endian control for SCR_ONLY_PACKET
17:15 RW 0 demux om write endian control for SUB_PACKET
14:12 RW 0 demux om write endian control for AUDIO_PACKET
11:9 RW 0 demux om write endian control for VIDEO_PACKET
8:6 RW 0 demux om write endian control for else
5:3 RwW 0 demux om write endian control for bypass
2:0 RW 0 demux om write endian control for section
Table 9-58 TS_HIU_CTL_O 0x25
Bit(s) R/IW Default Description
10:9 RW 0 PDES_wr_seI: 0 select video_PDTS_wr_ptr; 1 selectvideo PDTS_wr_ptr_pars-
er_B;
8:7 RW 0 use hi_bsf interface: 01: select hiu; 10 select hiu1
6:2 RW 0 fec_clk_div
1 RW 0 ts_source_sel
0 RW 0 Hiu TS generate enable
Table 9-59 SEC_BUFF_BASE_O 0x26

Bit(s) R/W Default Description
15:0 RW 0 base address for section buffer start (*0x10000 to get real base)

Table 9-60 DEMUX_MEM_REQ_EN_O 0x27
Bit(s) R/W Default Description
11 RW 0 mask bit for OTHER_PES_AHB_DMA_EN
10 RW 0 mask bit for SUB_AHB_DMA_EN
9 RW 0 mask bit for BYPASS_AHB_DMA_EN
8 RW 0 mask bit for SECTION_AHB_DMA_EN
7 RW 0 mask bit for recoder stream
6:0 RW 0 mask bit for each type

Table 9-61 VIDEO_PDTS_WR_PTR_O 0x28
Bit(s) R/W Default Description
31:0 RW 0 vb_wr_ptr for video PDTS
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Table 9-62 AUDIO_PDTS_WR_PTR_O 0x29
Bit(s) R/W Default Description
31:0 RW 0 ab_wr_ptr for video PDTS
Table 9-63 SUB_WR_PTR_O 0x2a
Bit(s) R/IW Default Description
20:0 RW 0 SB_WRITE_PTR (sb_wr_ptr << 3 == byte write position)
Table 9-64 SB_START_O 0x2b

Bit(s) R/W Default Description
19:0 RW 0 SB_START (sb_start << 12 == byte address);

Table 9-65 SB_LAST_ADDR_O 0x2c
Bit(s) R/W Default Description
20:0 RW 0 SB_SIZE (sb_size << 3 == byte size, 16M maximun)

Table 9-66 SB_PES_WR_PTR O 0x2d
Bit(s) R/W Default Description
31:0 RW 0 sb_wr_ptr for sub PES

Table 9-67 OTHER_WR_PTR_O 0x2e
Bit(s) R/W Default Description
31:21 RW 0 ob_wr_ptr for other PES
20:0 RW 0 OB_WRITE_PTR (ob_wr_ptr << 3 == byte write position)

Table 9-68 OB_START_O 0x2f

Bit(s) R/IW Default Description
19:0 RW 0 OB_START (ob_start << 12 == byte address);

Table 9-69 OB_LAST_ADDR_O 0x30
Bit(s) R/W Default Description
20:0 RW 0 OB_SIZE (ob_size << 3 == byte size, 16M maximun)
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Table 9-70 OB_PES_WR_PTR_O 0x31
Bit(s) R/W Default Description
31:0 RW 0 ob_wr_ptr for sub PES
Table 9-71 STB_INT_MASK_O 0x32
Bit(s) R/IW Default Description
RW splicing_point
8 RW 0 other_PES_int
7 RW 0 sub_PES_int
6 RW 0 discontinuity
5 RW 0 duplicated_pack_found
4 RW 0 New PDTS ready
3 RW 0 om_cmd_buffer ready for access
2 RW 0 section buffer ready
1 RwW 0 transport_error_indicator
0 RW 0 TS ERROR PIN
Table 9-72 VIDEO_SPLICING_CTL_O 0x33
Bit(s) R/W Default Description
15 RW 0 splicing VIDEO PID change enable
14:10 RW 0 VIDEO PID FILTER ADDRESS
9 RW 0 PES splicing active (Read Only)
8 RW 0 splicing-active (Read Only)
7:0 RW 0 splicing countdown (Read Only)
Table 9-73 AUDIO_SPLICING_CTL_O 0x34
Bit(s) R/W Default Description
15 RW 0 splicing AUDIO PID change enable
14:10 RW 0 AUDIO PID FILTER ADDRESS
9 RW 0 PES splicing active (Read Only)
8 RW 0 splicing active (Read Only)
7:0 RW 0 splicing countdown (Read Only)
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Table 9-74 TS_PACKAGE_BYTE_COUNT_O 0x35

Bit(s) R/W Default Description
23:16 RW 0 M2TS_SKIP_BYTES
15:8 RW 0 LAST TS PACKAGE BYTE COUNT (Read Only)
7:0 RW 0 PACKAGE BYTE COUNT (Read Only)

Table 9-75 PES_STRONG_SYNC_O 0x36
Bit(s) R/W Default Description
15:0 RW 0 2 bytes strong sync add to PES

Table 9-76 OM_DATA_RD_ADDR_O 0x37
Bit(s) R/W Default Description
15 RwW 0 stb_om_ren
14:11 RW 0 reserved
10:0 RW 0 OM_DATA_RD_ADDR

Table 9-77 OM_DATA_RD_O 0x38
Bit(s) R/W Default Description
15:0 RW 0 OM_DATA_RD
Table 9-78 SECTION_AUTO_STOP_3_0O 0x39
Bit(s) R/W Default Description
31 RW Auto stop count 31 Wr_en
30:28 RwW 0 Auto stop count 31
27 RwW 0 Auto stop count 30 Wr_en
26:24 RW 0 Auto stop count 30
23 RW 0 Auto stop count 29 Wr_en
22:20 RW. 0 Auto stop count 29
19 RW 0 Auto stop count 28 Wr_en
18:16 RW 0 Auto stop count 28
15 RW 0 Auto stop count 27 Wr_en
14:12 RW 0 Auto stop count 27
1" RwW 0 Auto stop count 26 Wr_en
10:8 RW 0 Auto stop count 26
7 RwW 0 Auto stop count 25 Wr_en
6:4 RwW 0 Auto stop count 25
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Bit(s) R/W Default Description
3 RW 0 Auto stop count 24 Wr_en
2:0 RwW 0 Auto stop count 24
Table 9-79 SECTION_AUTO_STOP_2_0O 0x3a
Bit(s) R/W Default Description
31 RwW Auto stop count 23 Wr_en
30:28 RW 0 Auto stop count 23
27 RwW 0 Auto stop count 22 Wr_en
26:24 RW 0 Auto stop count 22
23 RW 0 Auto stop count 21 Wr_en
22:20 RW 0 Auto stop count 21
19 RW 0 Auto stop count 20 Wr_en
18:16 RwW 0 Auto stop count 20
15 RwW 0 Auto stop count 19 Wr_en
14:12 RW 0 Auto stop count 19
1" RW 0 Auto stop count 18 Wr_en
10:8 RW 0 Auto stop count 18
7 RW 0 Auto stop count 17 Wr_en
6:4 RW 0 Auto stop count 17
3 RW 0 Auto stop count 16 Wr_en
2:0 RW 0 Auto stop count 16
Table 9-80 SECTION_AUTO_STOP_1_0O 0x3b
Bit(s) R/W Default Description
31 RwW Auto stop count 15 Wr_en
30:28 RwW 0 Auto stop count 15
27 RW 0 Auto stop count 14 Wr_en
26:24 RW 0 Auto stop count 14
23 RwW 0 Auto stop count 13 Wr_en
22:20 RW 0 Auto stop count 13
19 RW 0 Auto stop count 12 Wr_en
18:16 RW 0 Auto stop count 12
15 RwW 0 Auto stop count 11 Wr_en
14:12 RwW 0 Auto stop count 11
11 RW 0 Auto stop count 10 Wr_en
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Bit(s) R/W Default Description
10:8 RW 0 Auto stop count 10
7 RwW Auto stop count 9 Wr_en
6:4 RW 0 Auto stop count 9
3 RW 0 Auto stop count 8 Wr_en
2:0 RW 0 Auto stop count 8
Table 9-81 SECTION_AUTO_STOP_0_O 0x3c
Bit(s) R/W Default Description
31 RW Auto stop count 7 Wr_en
30:28 RW 0 Auto stop count 7
27 RW 0 Auto stop count 6 Wr_en
26:24 RW 0 Auto stop count 6
23 RW 0 Auto stop count 5 Wr_en
22:20 RwW 0 Auto stop count 5
19 RW 0 Auto stop count 4 Wr_en
18:16 RW 0 Auto stop count 4
15 RwW 0 Auto stop count 3 Wr_en
14:12 RW 0 Auto stop count 3
11 RW 0 Auto stop count 2 Wr_en
10:8 RW 0 Auto stop count 2
7 RwW 0 Auto stop count 1 Wr_en
6:4 RwW 0 Auto stop count 1
3 RW 0 Auto stop count 0 Wr_en
2:0 RW 0 Auto stop count 0
Table 9-82 DEMUX_CHANNEL_RESET_O 0x3d
Bit(s) R/W Default Description
31:0 R 0 Bit 31:0 reset channel status - Each Bit reset each channel
Table 9-83 DEMUX_SCRAMBLING_STATE_O 0x3e
Bit(s) R/W Default Description
31:0 R 0 Scrambling state of each channel
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Table 9-84 DEMUX_CHANNEL_ACTIVITY_O 0x3f

Bit(s) R/W Default Description

31:0 R 0 Channel activity of each channel

Table 9-85 DEMUX_STAMP_CTL_O 0x40

Bit(s) R/W Default Description
4 RwW 0 video_stamp_use_dts
3 RW 0 audio_stamp_sync_1_en
2 RwW 0 audio_stamp_insert_en
1 RW 0 video_stamp_sync_1_en
0 RW 0 video_stamp_insert_en
Table 9-86 DEMUX_VIDEO_STAMP_SYNC 0 O
Bit(s) R/W Default Description
31:0 RW 0 Video stamp sync [63:32]
Table 9-87 DEMUX_VIDEO_STAMP_SYNC_1_O
Bit(s) R/W Default Description
31:0 RwW 0 Video stamp sync [31:0]
Table 9-88 DEMUX_AUDIO_STAMP_SYNC _0_O
Bit(s) R/W Default Description
31:0 RW 0 Aideo stamp sync [63:32]
Table 9-89 DEMUX_AUDIO_STAMP_SYNC_1_O
Bit(s) R/W Default Description
31:0 RW 0 Aideo stamp sync [31:0]
Table 9-90 DEMUX_SECTION_RESET_O
Bit(s) R/W Default Description
31:0 R 0 Write : Bit[4:0] secter filter number for reset Read : select according to output_
section_buffer_valid: per bit per section buffer valid status or section_buffer_
ignore
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Table 9-91 DEMUX_INPUT_TIMEOUT_C_O

Bit(s) R/W Default Description
31:0 RW 0 channel_reset_timeout_disable

Table 9-92 DEMUX_INPUT_TIMEOUT_O 0x47
Bit(s) R/IW Default Description
31 RW 0 no_match_reset _timeout_disable
30:0 RwW 0 input_time_out_int_cnt (0 — means disable) Wr-setting, Rd-count

Table 9-93 DEMUX_PACKET_COUNT_O 0x48
Bit(s) R/W Default Description
31:0 RW 0 channel_packet_count_disable

Table 9-94 DEMUX_PACKET_COUNT_C_O
Bit(s) R/W Default Description
31 RW 0 no_match_packet_count_disable
30:0 RwW 0 input_packet_count
Table 9-95 DEMUX_CHAN_RECORD_EN_O
Bit(s) R/W Default Description
31:0 RwW channel_record:_enable
Oxfffffff

Table 9-96 DEMUX_CHAN_PROCESS_EN_O
Bit(s) R/W Default Description
31:0 RwW channel_process_enable

Oxfffffff

Table 9-97 DEMUX_SMALL_SEC_CTL_O 0x4c
Bit(s) R/W Default Description
31:24 RW 0 small_sec_size ((n+1) * 256 Bytes)
23:16 RwW 0 small_sec_rd_ptr
15:8 RW 0 small_sec_wr_ptr
7:2 RW 0 reserved
1 RwW 0 small_sec_wr_ptr wr_enable
0 RwW 0 small_section_enable
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9.2 Video Output

9.2.1 Overview

This section describes the SoC’s VPU sub-module, including RDMA sub-module, VIU sub-module,
HDMITX sub-module, CVBS sub-module .

9.2.2VPU

VPU is display process unit, the main function is to receive data from decoder/ddr/hdmirx etc, then
process the source data in order to get the high-quality video picture, and finally send out the video to
the screen by HDMITX/CVBS etc.

9.2.3 Register Description
9.2.3.1 VPU Registers

Table 9-98 VPU_OSD1_MMC_CTRL 0x2701

Bit(s) R/W Default | Description

12 R/W 0 OSD1_V2: Select which mmc_pre_arb for VIU1_OSD1 DDR request.
0: Select vdisp_mmc_arb
1: Select v2disp_mmc_arb

11-6 R/W 0x3f OSD1_NUM: mmc_pre_arb burst num.

5-0 R/W 0x3f OSD1_ID: mmc_pre_arb thread ID.

Table 9-99 VPU_OSD2_MMC_CTRL 0x2702

Bit(s) R/W Default Description

12 R/W 0 0OSD2_V2: Select which mmc_pre_arb for VIU1_OSD2 DDR request.
0: Select vdisp_mmc_arb
1: Select v2disp_mmc_arb

11-6 R/W 0x3f OSD2_NUM: mmc_pre_arb burst num.

5-0 R/W 0x3e OSD2_ID: mmc_pre_arb thread ID.

Table 9-100 VPU_VD1_MMC_CTRL 0x2703

Bit(s) R/IW Default | Description
12 R/W 1 VD1_MMC_PRE_ARB_SEL: Select which mmc_pre_arb for VIU1_VD1 DDR
request.

0: Select vdisp_mmc_arb
1: Select vdin_mmc_arb

11-6 R/W 0x3f VD1_NUM: mmc_pre_arb burst num.

5-0 R/W 0x3d VD1_ID: mmc_pre_arb thread ID.
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Table 9-101 VPU_VD2_MMC_CTRL 0x2704

Bit(s) R/W Default Description
12 R/W 1 VD2_MMC_PRE_ARB_SEL: Select which mmc_pre_arb for VIU1_VD2 DDR
request.
0: Select vdisp_mmc_arb
1: Select vdin_mmc_arb
11-6 R/W 0x3f VD2_NUM: mmc_pre_arb burst num.
5-0 R/W 0x3c VD2_ID: mmc_pre_arb thread ID.
Table 9-102 VPU_DI_IF1_MMC_CTRL 0x2705
Bit(s) R/W Default Description
12 R/W 1 DI_IF1_MMC_PRE_ARB_SEL: Select which mmc_pre_arb for DI_IF1 DDR
request.
0: Select vdisp_mmc_arb
1: Select vdin_mmc_arb
11-6 R/W 0x3f DI_IF1_NUM: mmc_pre_arb burst num.
5-0 R/W 0x3b DI_IF1_ID: mmc_pre_arb thread ID.
Table 9-103 VPU_DI_MEM_MMC_CTRL 0x2706
Bit(s) R/W Default Description
12 R/W 1 DI_MEM_MMC_PRE_ARB_SEL: Select which mmc_pre_arb for DI_MEM DDR
request.
0: Select vdisp_mmc_arb
1: Select vdin_mmc_arb
11-6 R/W Ox3f DI_MEM_NUM: mmc_pre_arb burst num.
5-0 R/W O0x3a DI_MEM_ID: mmc_pre_arb thread ID.
Table 9-104 VPU_DI_INP_MMC_CTRL 0x2707
Bit(s) R/W Default Description
12 R/W 1 DI_INP_MMC_PRE_ARB_SEL: Select which mmc_pre_arb for DI_INP DDR
request.
0: Select vdisp_mmc_arb
1: Select vdin_mmc_arb
11-6 R/W 0x3f DI_INP_NUM: mmc_pre_arb burst num.
5-0 R/W 0x39 DI_INP_ID: mmc_pre_arb thread ID.
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Table 9-105 VPU_DI_MTNRD_MMC_CTRL 0x2708
Bit(s) R/W Default Description
12 R/W 1 DI_MTNRD_MMC_PRE_ARB_SEL: Select which mmc_pre_arb for DI_MTNRD
DDR request.
0: Select vdisp_mmc_arb
1: Select vdin_mmc_arb
11-6 R/W 0x3f DI_MTNRD_NUM: mmc_pre_arb burst num.
5-0 R/W 0x38 DI_MTNRD_ID: mmc_pre_arb thread ID.
Table 9-106 VPU_DI_CHAN2_MMC_CTRL 0x2709
Bit(s) R/W Default Description
12 R/W 1 DI_CHAN2_MMC_PRE_ARB_SEL: Select which mmc_pre_arb for DI_CHAN2
DDR request.
0: Select vdisp_mmc_arb
1: Select vdin_mmc_arb
11-6 R/W 0x3f DI_CHAN2_NUM: mmc_pre_arb burst num.
5-0 R/W 0x37 DI_CHAN2_ID: mmc_pre_arb thread ID.
Table 9-107 VPU_DI_MTNWR_MMC_CTRL 0x270a
Bit(s) R/W Default Description
12 R/W 1 DI_MTNWR_MMC_PRE_ARB_SEL: Select which mmc_pre_arb for DI_
MTNWR DDR request.
0: Select vdisp_mmc_arb
1: Select vdin_mmc_arb
11-6 R/W 0x3f DI_MTNWR _NUM: mmc_pre_arb burst num.
5-0 R/W 0x36 DI_MTNWR_ID: mmc_pre_arb thread ID.
Table 9-108 VPU_DI_NRWR_MMC_CTRL 0x270b
Bit(s) R/W Default Description
12 R/W 1 DI_NRWR_MMC_PRE_ARB_SEL: Select which mmc_pre_arb for DI_ NRWR
DDR request.
0: Select vdisp_mmc_arb
1: Select vdin_mmc_arb
11-6 R/W 0x3f DI_NRWR _NUM: mmc_pre_arb burst num.
5-0 R/W 0x35 DI_NRWR _ID: mmc_pre_arb thread ID.
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Table 9-109 VPU_DI_DIWR_MMC_CTRL 0x270c

Bit(s) R/W Default Description

12 R/W 1 DI_DIWR_MMC_PRE_ARB_SEL: Select which mmc_pre_arb for DI_DIWR
DDR request.
0: Select vdisp_mmc_arb
1: Select vdin_mmc_arb

11-6 R/W 0x3f DI_DIWR _NUM: mmc_pre_arb burst num.

5-0 R/W 0x34 DI_DIWR_ID: mmc_pre_arb thread ID.

VINO_WR module connects to vdin_mmc_arb.

Table 9-110 VPU_VDINO_MMC_CTRL 0x270d

Bit(s) R/W Default Description
11-6 R/W 0x3f VDINO_WR _NUM: mmc_pre_arb burst num.
5-0 R/W 0x33 VDINO_WR_ID: mmc_pre_arb thread ID.

VIN1_WR module connects to vdin_mmc_arb.

Table 9-111 VPU_VDIN1_MMC_CTRL 0x270e

Bit(s) R/W Default Description
11-6 R/W 0x3f VDIN1_WR _NUM: mmc_pre_arb burst num.
5-0 R/W 0x32 VDIN1_WR_ID: mmc_pre_arb thread ID.

BT656 module connects to vdin_mmc_arb.

Table 9-112 VPU_BT656_MMC_CTRL 0x270f

Bit(s) R/W Default Description
11-6 R/W 0x3f BT656 NUM: mmc_pre_arb burst num.
5-0 R/W 0x31 BT656_ID: mmc_pre_arb thread ID.

Table 9-113 VPU_VDIN_PRE_ARB_CTRL 0x2714
Bit(s) RIW Default Description
31 R/W 0 VDIN_PREARB_SOFT_RESET: 1=SW reset vdin_mmc_pre_arb.
30-18 R 0 Reserved.
17 R/W 1 VDIN_ACG_EN: 1=Enable auto-clock gating of vdin_mmc_pre_arb.
16 R/W 0 VDIN_DISABLE_CLK: 1=Disalbe the clock to vdin_mmc_pre_arb.
15-0 R/W Oxffff VDIN_REQ_EN: vdin_mmc_pre_arb request enable.
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Table 9-114 VPU_VDISP_PRE_ARB_CTRL 0x2715

Bit(s) R/W Default Description

31 R/W 0 VDISP_PREARB_SOFT_RESET: 1=SW reset vdisp_mmc_pre_arb.
30-18 R 0 Reserved.

17 R/W 1 VDISP_ACG_EN: 1=Enable auto-clock gating of vdisp_mmc_pre_arb.
16 R/W 0 VDISP_DISABLE_CLK: 1=Disalbe the clock to vdisp_mmc_pre_arb.
15-0 R/W Oxffff VDISP_REQ_EN: vdisp_mmc_pre_arb request enable.

Table 9-115 VPU_VPUARB2_PRE_ARB_CTRL 0x2716

Bit(s) R/W Default Description

31 R/W 0 VPUARB2_PREARB_SOFT_RESET: 1=SW reset vpuarb2_mmc_pre_arb.
30-18 R 0 Reserved.

17 R/W 1 VPUARB2_ACG_EN: 1=Enable auto-clock gating of vpuarb2_mmc_pre_arb.
16 R/W 0 VPUARB2_DISABLE_CLK: 1=Disalbe the clock to vpuarb2_mmc_pre_arb.
15-0 R/W Oxffff VPUARB2_REQ_EN: vpuarb2_mmc_pre_arb request enable.

Table 9-116 VPU_OSD3_MMC_CTRL 0x2717

Bit(s) R/W Default Description
13-12 R/W 0 OSD3_MMC_PRE. ARB_SEL: Select which mmc_pre_arb for VIU2_0OSD1 DDR
request.

0: Select v2disp_mmc._arb
1: Select vdisp._ mmc_arb
2: Selectvdin_mmc_arb

11-6 R/W Ox3f OSD3 _NUM: mmc_pre_arb burst num.

5-0 R/W 0x2e OSD3_ID: mmc_pre_arb thread ID.

Table 9-117 VPU_OSD4_MMC_CTRL 0x2718

Bit(s) R/W Default Description
13-12 R/W 0 0OSD4_MMC_PRE_ARB_SEL: Select which mmc_pre_arb for VIU2_0OSD1 DDR
request.

0: Select v2disp_mmc_arb
1: Select vdisp_mmc_arb
2: Select vdin_mmc_arb

11-6 R/W 0x3f OSD4 _NUM: mmc_pre_arb burst num.
5-0 R/W 0x2d OSD4_ID: mmc_pre_arb thread ID.
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Table 9-118 VPU_VD3_MMC_CTRL 0x2719

Bit(s)

Default

Description

13-12

R/W

0

VD3_MMC_PRE_ARB_SEL: Select which mmc_pre_arb for VIU2_VD1 DDR
request.

0: Select v2disp_mmc_arb

1: Select vdisp_mmc_arb

2: Select vdin_mmc_arb

R/W

0x3f

VD3_NUM: mmc_pre_arb burst num.

R/W

0x2¢c

VD3_ID: mmc_pre_arb thread ID.

Table 9-119 VPU_VIU_VENC_MUX_CTRL 0x271a

Bit(s)

R/W

Default

Description

20

R/W

0

Viu_sync_mode_en

1:Viu_sync_mode_en enable//

ENCL/P/I vsync send to both viu1 and viu2

Bit[1:0] select data fbettwen viu1 and ENCL/P/I

Bit[5:4] select ctrl singal(vsync) bettwen ENCL/P/I and viu1.

Bit[3:2] select data and vsync bettwen viu2 and ENCL/P/I
0:Viu_sync_mode_en disable// Bit[1:0] select data-and vsync fbettwen viu1 and
ENCL/P/I Bit[3:2] select data and vsync bettwen viu2 and ENCL/P/I Bit[5:4]
unuse

17-16

RASP DPI CLOCK SEL : 00 : cph1.01: cph2 10/11 : cph3

15:6

reserved

5-4

VIU1_SEL_VENC_CTRL: Select which one of the encl/P/T/L control singal that
Viu1 connects to when viu_sync_model enable.unuse when viu_sync_model
disable.

0: ENCL

1: ENCI

2: ENCP

3: ENCT

3-2

R/W

VIU2_SEL_VENC: Select which one of the encl/P/T/L that Viu2 connects to (both
vsync and data).

0: ENCL

1: ENCI

2: ENCP

3:ENCT

1-0

R/W

VIU1_SEL_VENC: Select which one of the encl/P/T/L that Viu1 connects to. On-
ly select data when viu_sync_model enable,select both data and vsync when
viu_sync_model disable,

0: ENCL

1: ENCI

2: ENCP

3: ENCT

Table 9-120 VPU_HDMI_SETTING 0x271b

Bit(s)

Default

Description

15-12

R/W

0

RD_RATE: Read rate to the async FIFO between VENC and HDMI.
0: One read every rd_clk

1: One read every 2 rd_clk

2: One read every 3 rd_clk

15 One read every 16 rd_clk

R/W

WR_RATE: Write rate to the async FIFO between VENC and HDMI.

0: One write every wr_clk
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Bit(s) R/W Default Description
1: One write every 2 wr_clk
2: One write every 3 wr_clk
15 One write every 16 wr_clk
7-5 R/W 0 DATA_COMP_MAP: Input data is CrYCr(BRG), map the output data to desired
format:
0: output CrYCb (BRG)
1: output YCbCr (RGB)
2: output YCrCb (RBG)
3: output CbCrY (GBR)
4: output CbYCr (GRB)
5: output CrCbY (BGR)
6,7: Reserved
4 R/W 0 INV_DVI_CLK: If true, invert the polarity of clock output to external DVI interface.
(NOT internal HDMI).
3 R/W 0 INV_VSYNC: If true, invert the polarity of VSYNC input from VENC
2 R/W 0 INV_HSYNC: If true, invert the polarity of HSYNC input from VENC
1-0 R/W 0 SRC_SEL: Select which HDMI source from between ENCI and ENCP.
2'b00: Disable HDMI source
2'b01: Select ENCI data to HDMI
2'b10: Select ENCP data to HDMI
Table 9-121 ENCI_INFO_READ 0x271c
Bit(s) R/W Default Description
31-29 R 0 Current ENCI field status.
28-25 R 0 Reserved
24-16 R 0 Current ENCI line counter status.
15-11 R 0 Reserved
10-0 R 0 Current ENCI pixel counter status.
Table 9-122 ENCP_INFO_READ 0x271d
Bit(s) R/W Default Description
31-29 R 0 Current ENCP field status.
28-16 R 0 Current ENCP line counter status.
15-13 R 0 Reserved
12-0 R 0 Current ENCP pixel counter status.
Table 9-123 ENCT_INFO_READ 0x271e
Bit(s) R/W Default Description
31-29 R 0 Current ENCT field status.
28-16 R 0 Current ENCT line counter status.
15-13 R 0 Reserved
12-0 R 0 Current ENCT pixel counter status.
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Table 9-124 ENCL_INFO_READ 0x271f

Bit(s) R/W Default Description
31-29 R 0 Current ENCL field status.
28-16 R 0 Current ENCL line counter status.
15-13 R 0 Reserved
12-0 R 0 Current ENCL pixel counter status.
Table 9-125 VPU_SW_RESET 0x2720
Bit(s) R/W Default Description
3 R/W 0 vpuarb2_mmc_arb_rst n
2 R/W 0 vdisp_mmc_arb_rst n
1 R/W 0 vdin_mmc_arb_rst_n
0 R/W 0 viu_rst_n
Table 9-126 VPU_D2D3_MMC_CTRL 0x2721
Bit(s) R/W Default Description
30 R/W 0 d2d3_depr_req_sel, 0:vdisp. pre_arb, 1: vpuarb2_pre_arb
27-22 R/W 0x3f d2d3_depr_brst_ num
21-16 R/W 0x2d d2d3_depr_id
14 R/W 0x0 d2d3_depw_req_sel, 0: vdin_pre_arb, 1: vdisp_pre_arb
11-6 R/W Ox3f d2d3_depw._brst_num
5-0 R/W 0x2e d2d3_depw_id
Table 9-127 VPU_CONT_MMC_CTRL 0x2722
Bit(s) R/W Default Description
30 R/W 0x0 mtn_contrd_req_sel, O:vdisp_post_arb, 1: vpuarb2_pre_arb
27-22 R/W 0x3f mtn_contrd_brst_num
21-16 R/W 0x2b mtn_contrd_id
14 R/W 0x0 mtn_contwr_req_sel, 0: vdisp_post_arb, 1: vpuarb2_pre_arb
11-6 R/W 0x3f mtn_contwr_brst_ num
5-0 R/W 0x2c mtn_contwr_id
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Table 9-128 VPU_CLK_GATE 0x2723

Bit(s) R/W Default Description
30-18 R/W 0x0 Reserved
17 R/W 0x1 Clk_b control register no latch
16 R/W 0x1 Clk_vib enable
15 R/W 0x1 Gvapbclk enable
14 R/W 0x1 Clk mpeg vlock enable
13 R/W 0x1 Reserved
12 R/W 0x1 Venc_dac_process_clk enable
11 R/W 0x1 Venc_i_top enable
10 R/W 0x1 Venci_int enable
9:8 R/W 0x11 Clk_vib latch sync source select 00: di2ldim_go_field, 01: post_frame_rst;10:
pre_frame_rst, 11:viu_go_field
7 R/W 0x1 Reserved
6 R/W 0x1 Vpu_misc_clk enable
5 R/W 0x1 Venc_| top enable
4 R/W 0x1 Venc_|_int enable
3 R/W 0x1 Venc_p_int enable
2 R/W 0x1 Reserved
1 R/W 0x1 Vi_top clock enable
0 R/W 0x1 Venc_p_top enable
Table 9-129 VPU_HDMI_DATA_OVR 0x2727
Bit(s) R/W Default Description
31 R/W 0 DATA_OVR_EN: Control if override HDMI input data with DATA_OVR[29:0], for
display e.g. black or blue screen.
0: No override
1: Enable override
30 R 0 Reserved
29-0 R/W 0 DATA_OVR: programmable pixel data value for override.
Table 9-130 VPU_VPU_PWM_V0 0x2730
Bit(s) R/W Default Description
31 R/W 0 reg_vpu_pwm_inv, 1: invert the pwm signal, active low
30-29 R/W reg_vpu_pwm_src_sel, 00: encl, enct, encp
28-16 R/W 0 reg_vpu_pwm_v_end0
15-14 R/W 0 reg_vpu_pwm_setting_latch_mode
13 R/W 1 reg_vpu_pwm_vs_inv
12-0 R/W 0 reg_vpu_pwm_v_start0
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Table 9-131 VPU_VPU_PWM_V1 0x2731
Bit(s) R/W Default Description
28-16 R/W 0 reg_vpu_pwm_v_end1
12-0 R/W 0 reg_vpu_pwm_v_start1
Table 9-132 VPU_VPU_PWM_V2 0x2732
Bit(s) R/IW Default Description
28-16 R/W 0 reg_vpu_pwm_v_end2
12-0 R/W 0 reg_vpu_pwm_v_start2
Table 9-133 VPU_VPU_PWM_V3 0x2733
Bit(s) R/W Default Description
28-16 R/W 0 reg_vpu_pwm_v_end3
12-0 R/W 0 reg_vpu_pwm_v_start3
Table 9-134 VPU_VPU_PWM_HO0 0x2734
Bit(s) R/W Default Description
28-16 R/W 0 reg_vpu_pwm_h_end0
12-0 R/W 0 reg_vpu_pwm_h_startO
Table 9-135 VPU_VPU_PWM_H1 0x2735
Bit(s) R/W Default Description
28-16 R/W 0 reg_vpu_pwm_h_end1
12-0 R/W 0 reg_vpu_pwm_h_start1
Table 9-136 VPU_VPU_PWM_H2 0x2736
Bit(s) RIW Default | Description
28-16 R/W 0 reg_vpu_pwm_h_end2
12-0 R/W 0 reg_vpu_pwm_h_start2
Table 9-137 VPU_VPU_PWM_H3 0x2737
Bit(s) R/W Default Description
28-16 R/W 0 reg_vpu_pwm_h_end3
12-0 R/W 0 reg_vpu_pwm_h_start3
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Table 9-138 VPU_VPU_3D_SYNC1 0x2738

Bit(s) R/IW Default Description
31 R/W 0 reg_3dsync_enable, 1: enable 3d sync output
30 R/W 0 3dsync setting vsync latch
29 R/W 0 3dsync go high field polarity: 1, go high while field[0]=1
28-16 R/W 0 reg_3dsync_v_end0
15 R/W 0 3dsync out inv
14 R/W 0 3dsync vbo out inv
13 R/W 1 Vbo 3d en, to v by one, 3d enable
12-0 R/W 0 reg_3dsync_v_start0
Table 9-139 VPU_VPU_3D_SYNC2 0x2739
Bit(s) R/W Default Description
31 R/W 0 Reg_3dsync_field_bit_sel: 1. Keep 3dsync not changed for two fields, i.e. L-L-R-
R-L-L-R-R (11001100) 0. Change 3dsync every field i.e. L-R-L-R (1010)
28-16 R/W 0 reg_3dsync_h_end
12-0 R/W 0 reg_3dsync_h_start

12 bit to 10 bit dither control register. 10 bit to 8 bit see VPU_HDMI_DITH_CNTL
Table 9-140 VPU_HDMI_FMT_CTRL 0x2743

Bit(s) R/W Default Description

21-19 R/W 0 rame count offset for B

18-16 R/W 0 frame count offset for G

15 R/W 0 hent hold when de valid

14 R/W 0 RGB frame count seperate
13 R/W 0 dith4x4 : frame random enable
12 R/W 0 dith4x4 enable

11 R/W 0 tunnel enable for DOLBY

10 R/W 0 rounding enable

9-6 R/W 0 Cntl_hdmi_dith10 :

5 R/W 0 Cntl_hdmi_dith_md:

4 R/W 0 Cntl_hdmi_dith_en: dither 10-b to 8-b enable
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Bit(s) R/W Default Description
3-2 R/W 0 Cntl_chroma_dnsmp: Chroma down sample mode when con-
vert to 422 or 420.
0 = use pixel 0;
1 = use pixel 1;
2 = use average;
1-0 R/W 0 Cntl_hdmi_vid_fmt: Control whether to convert ENCP’s 444
data to 422 or 420
0 = No convertion;
1 = Convert to 422;
2 = Convert to 420;
Table 9-141 VPU_VDIN_ASYNC_HOLD_CTRL 0x2744
Bit(s) R/W Default Description
31-24 R/W ‘h18 Wr_hold_num
23-16 R/W ‘h10 Wr_rel_num
15-8 R/W ‘h18 Rd_hold_num
7-0 R/W ‘h10 Rd_rel_num
Table 9-142 VPU_VDISP_ASYNC_HOLD_CTRL 0x2745
Bit(s) R/W Default Description
31-24 R/W ‘h18 Wr_hold_num
23-16 R/W ‘h10 Wr_rel_num
15-8 R/W ‘h18 Rd_hold_num
7-0 R/W ‘h10 Rd rel_num
Table 9-143 VPU_VPUARB2_ASYNC_HOLD_CTRL 0x2746
Bit(s) R/W Default Description
31-24 R/W ‘h18 Wr_hold_num
23-16 R/W ‘h10 Wr_rel_num
15-8 RIW ‘h18 Rd_hold_num
7-0 R/W ‘h10 Rd_rel_num
Table 9-144 VPU_ARB_URG_CTRL 0x2747
Bit(s) R/W Default Description
1" R/W 0 Rdma_ddr_reg_busy to vpuarb2_urg_ctrl
10 R/W Rdma_ddr_reg_busy to vdisp_urg_ctrl
9 R/W 0 Rdma_ddr_reg_busy to vdin_urg_ctrl
8 R/W 0 Vdin1_Iff_urg_ctrl to vpuarb2_urg_ctrl
7 R/W 0 VdinO_Iff_urg_ctrl to vpuarb2_urg_ctrl
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Bit(s) R/W Default Description
6 R/W Vpp_off_urg_ctrl to vpuarb2_urg_ctrl
5 R/W 0 Vdin1_Iff_urg_ctrl to vdisp_urg_ctrl
4 R/W 0 VdinO_Iff_urg_ctrl to vdisp_urg_ctrl
3 R/W 0 Vpp_off_urg_ctrl to vdisp_urg_ctrl
2 R/W 0 Vdin1_Iff_urg_ctrl to vdin_urg_ctrl
1 R/W 0 VdinQ_Iff_urg_ctrl to vdin_urg_ctrl
0 R/W 0 Vpp_off_urg_ctrl to vdin_urg_ctrl
Table 9-145 VPU_VENCL_DITH_EN 0x2749
R/W Default Description
R/W 0 dith_en //dith bettwen vpp and
encl.int
R/W 0 dith hsize
Table 9-146 VPU_422T0444_RST 0x274a
Bit(s) R/W Default Description
3 R/W 0 Change output of viu_12bit422to10bit444_vd1 to 10bits
1:cut high 2 bits
0:cut low 2 bits
2 R/W 0 Change output of viu_12bit422to10bit444 _encp to 10bits
1:cut high 2 bits
0:cut low 2 bits
1 R/W 0 Soft rst enable of viu_12bit422to10bit444_vd1 module active high
0 R/W 0 Soft rst enable of viu_12bit422to10bit444_encp module active high
Table 9-147 VPU_422T0444_CTRLO 0x274b
Bit(s) R/W Default Description
31 R/W 0 bypass_mode : active high
if this bit set high ,viu_12bit422to10bit444_encp work in bypass mode, dout = din
30 / / reversed
29 R/W 0 clip10_mode: active high
if this bit set high ,viu_12bit422to10bit444_encp work clip10_mode ,output high
10bits value of din and clip data to 10bit,then expand to 12bits according clip_
lend.
28 R/W 0 Clip8_mode: active high
if this bit set high ,viu_12bit422to10bit444_encp work clip8_mode ,output high
8bits value of din and clip data to 8bit,then expand to 12bits according clip_lend.
27 R/W 0 clip_lend :active high
make output data to 12bits in clip10_mode/clip8_mode/scramble
1;expand bits in high bits 0: ;expand bits low bits
26 R/W 0 scramble_mode :active high
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Bit(s) R/W Default | Description

viu_12bit422t010bit444_encp module get luma and chroma from 422 format data
erery pixel ,then reorginize data to 8bits according to reg_tunnel value(this model
can change data from 422 to 44477).

Luma = din[35:24]

Chroma =odd_pixel?din[23:12]:din[11:0]

25 R/W go_field_en 1:rst odd_pixel to 0 when go_filed come

24 R/W go_line_en 1:rstrst odd_pixel to 0 when go_line come

23 R/W oft_rst_en 1:soft rst rst odd_pixel to 0

[} el el Nl

22 R/W de_sel :

input data de singal 1:chose encp require singal as de 0:close this module

17:15 R/W 0 reg_tunnel_sel_b1 : select high 4 bits for B from {luma,chroma} ,only work in
scramble mode:

0:bit[3:0]

1:bit[7:3]

2:bit[11:8]

3:bit[15:12]

4:bit[19:16]

5:bit[23:20]

Default:bit[23:20]

14:12 R/W 0 reg_tunnel_sel_g1 : select high 4 bits for G from {luma,chroma} ,only work in
scramble mode:

0:bit[3:0]

1:bit[7:3]

2:bit[11:8]

3:bit[15:12]

4:bit[19:16]

5:bit[23:20]

Default:bit[23:20]

11:9 R/W 0 reg_tunnel_sel_r1 : select high 4 bits for R from {luma,chroma} ,only work in
scramble mode:

0:bit[3:0]

1:bit[7:3]

2:bit[11:8]

3:bit[15:12]

4:bit[19:16]

5:bit[23:20]

Default:bit[23:20]

8:6 R/W 0 reg_tunnel_sel_BO : select low 4 bits for B from {luma,chroma} ,only work in
scramble mode:

0:bit[3:0]

1:bit[7:3]

2:bit[11:8]

3:bit[15:12]

4:bit[19:16]

5:bit[23:20]

Default:bit[23:20]
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Bit(s) R/W Default Description

5:3 R/W 0 reg_tunnel_sel_g0 : select low 4 bits for G from {luma,chroma} ,only work in
scramble mode:

0:bit[3:0]

1:bit[7:3]

2:bit[11:8]

3:bit[15:12]

4:bit[19:16]

5:bit[23:20]

Default:bit[23:20]

2:0 R/W 0 reg_tunnel_sel_r0 : select low 4 bits for R from {luma,chroma} ,only work.in
scramble mode:

0:bit[3:0]

1:bit[7:3]

2:bit[11:8]

3:bit[15:12]

4:bit[19:16]

5:bit[23:20]

Default:bit[23:20]

Same as VPU_422T0444 CTRLO, viu_12bit422to10bit444_vd1 VPU_VIU2VDIN_HDN_CTRL
0x2780.

Table 9-148 VPU_422T0444_CTRL1 0x274c

Bit(s) R/W Default | Description

20 R/W 0 software reset

19-18 R/W 0 reg_viu2vdin_dn_ratio: down-scale ratio: 0->no scale; 1-> 1/2; 2->1/4; 3-
>reserved

17-16 R/W 0 reg_viu2vdin_flt_mode: filter mode; 0->no filter; 1->[0 2 2 0}/4; 2->[1 1 1 1)/4; 3->
[1331)/8

15-14 R/W 0 reserved

13-0 R/W 0 reg_viu2vdin_hsize: source horizontal size

Table 9-149 VPU_VIU_ASYNC_MASK 0x2781

Bit(s) R/W Default Description
31:28 R/W 0 reserved
27:24 R/W 0 VDIN_STTs_data => VPP
23:20 R/W 0 Nr/di -> Idim
19-18 R/W 0 reg_viu2vdin_dn_ratio: down-scale ratio: 0->no scale; 1-> 1/2; 2->1/4; 3-
>reserved
11:8 R/W 0 Vpp afbc-> di pre inp
74 R/W 0 Mask vd1-> di post input
3:0 R/W 0 Mask di post => VPP_VD1_IN
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Table 9-150 VDIN_MISC_CTRL 0x2782

Bit(s) R/W Default Description

31:25 R/W 0 reserved

24:21 R/W 0 Vdin_arb_gclk_ctrl

20 R/W 0 VdinO/vdin ctrl mux O: vdin0,1:VDIN1

19:18 R/W 0 Vdin1_fix_disable

17:16 R/W 0 Vdin0_Fix_disable

15:5 R/W 0 reserved

4 R/W 0 Vdin1_wr_rst_n

3 R/W 0 VdinO_wr_rst n

2 R/W 0 Nrin_mux_wr_rst_n

1 R/W 0 Vdin1_rst_n

0 R/W 0 VdinO_rst_n

Table 9-151 VPU_VIU_VDIN_IF_MUX_CTRL 0x2783

Bit(s) R/W Default Description

28-24 R/W 0 /ISelect VIU to “VDINO/VDIN1 source 9” data path , must clear it first before
changing the path sel
//5’b00000= Disable VIU to VDIN path
//5’b00001= Enble VIU of ENC_| domain to VDIN
//5’b00010= Enble VIU of ENC_P domain to VDIN
//5’600100= Enble VIU of ENC_T domain to VDIN
//5’b01000= Enble VIU WriteBack 1 domain to VDIN
//5'b10000= Enble VIU WriteBack 2 domain to VDIN

20-16 R/W 0 //Select VIU Clock to “VDINO/VDIN1 source 9” clk path , must clear it first before

changing the path sel

//5'600000= Disable VIU to VDIN clock

//5’600001= Enble clock VIU of ENC_I| domain to VDIN
//5’600010= Enble clock VIU of ENC_P domain to VDIN
//5’b00100= Enble clock VIU of ENC_T domain to VDIN
/5’b01000= Enble clock VIU WriteBack 1 domain to VDIN
//5’b10000= Enble clock VIU WriteBack 2 domain to VDIN

12-8 R/W 0 /[Select VIU to “VDINO/VDIN1 source 7” data path , must clear it first before
changing the path sel

//5’b00000= Disable VIU to VDIN clock

//5’b00001= Enble clock VIU of ENC_I| domain to VDIN

//5’b00010= Enble clock VIU of ENC_P domain to VDIN

//5’b00100= Enble clock VIU of ENC_T domain to VDIN

/15’b01000= Enble clock VIU WriteBack 1 domain to VDIN

//5’b10000= Enble clock VIU WriteBack 2 domain to VDIN

4-0 R/W 0 /ISelect Clock to “VDINO/VDIN1 source 7", must clear it first before changing the
path sel

//5’b00000= Disable VIU to VDIN clock

//5’600001= Enble clock VIU of ENC_I domain to VDIN

//5’600010= Enble clock VIU of ENC_P domain to VDIN

//5’b00100= Enble clock VIU of ENC_T domain to VDIN

//5’b01000= Enble clock VIU WriteBack 1 domain to VDIN

//5’b10000= Enble clock VIU WriteBack 2 domain to VDIN
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Table 9-152 VPU_VIU2VDIN1_HDN_CTRL 0x2784

Bit(s) R/W Default Description

20 R/W 0 software reset

19-18 R/W 0 reg_viu2vdin2_dn_ratio: down-scale ratio: 0->no scale; 1-> 1/2; 2->1/4; 3-
>reserved

17-16 R/W 0 reg_viu2vdin2_flt_mode: filter mode; 0->no filter; 1->[0 2 2 0}/4; 2->[1 1 1 1]/4; 3-
>[1331]/8

15-14 R/W 0 reserved

13-0 R/W 0 reg_viu2vdin2_hsize: source horizontal size

Table 9-153 VPU_VENCX_CLK_CTRL 0x2785

Bit(s) R/W Default Description

2 R/W 0 Enci_afifo_clk: O: cts_vpu_clk_tm 1: cts_vpu_clkc_tm
1 R/W 0 Encl_afifo_clk: O: cts_vpu_clk_tm 1: cts_vpu_clkc_tm
0 R/W 0 Encp_afifo_clk: 0: cts_vpu_clk_tm 1: cts_vpu_clkc_tm

Table 9-154 VPU_RDARB_MODE_L1C1.0x2790

Bit(s) R/W Default Description

21:16 R/W 0 rdarb_sel : uns, default=0,

rdarb_sel [0]==0 slave dc0 connect master port0 rdarb_sel[0]==1 slave dc0 con-
nect master port1 rdarb_sel [1]==0 slave dc1 connect master port0 rdarb_sel[1]
==1 slave dc1 connect master port1 rdarb_sel [2]==0 slave dc2 connect master
port0 rdarb_sel[2]==1 slave dc2 connect master port1 rdarb_sel [3]==0 slave dc3
connect master port0 rdarb_sel[3]==1 slave dc3 connect master port1 rdarb_sel
[4]==0 slave dc4 connect master port0 rdarb_sel[4]==1 slave dc4 connect master
port1 rdarb_sel[5]==0 slave dc5 connect master port0 rdarb_sel[5]==1 slave dc5
connect master port1

9:8 R/W 0 rdarb_arb_mode : uns, default =0,
rdarb_arb_mode [0] master port0 arb way,
rdarb_arb_mode [1] master port1 arb way,

3.0 R/W 0 rdarb_gate_clk_ctrl : uns, default=0,
rdarb_gate_clk_ctrl [1:0] master portO clk gate control
rdarb_gate_clk_ctrl [3:2] master port1 clk gate control

Table 9-155 VPU_RDARB_REQEN_SLV_L1C1 0x2791

Bit(s) R/W Default Description

11:0 R/W Oxfff rdarb_dc_req_en : unsigned , default = 12'hfff
rdarb_dc_req_en [0]: the slv0 req to mst port0 enable,
rdarb_dc_req_en [1]: the slv1 req to mst port0 enable,
rdarb_dc_req_en [2]: the slv2 req to mst port0 enable,
rdarb_dc_req_en [3]: the slv3 req to mst port0 enable,
rdarb_dc_req_en [4]: the slv4 req to mst port0 enable,
rdarb_dc_req_en [5]: the slv5 req to mst portO enable,
rdarb_dc_req_en [6]: the slv0 req to mst port1 enable,
rdarb_dc_req_en [7]: the slv1 req to mst port1 enable,
rdarb_dc_req_en [8]: the slv2 req to mst port1 enable,
rdarb_dc_req_en [9]: the slv3 req to mst port1 enable,
rdarb_dc_req_en [10]: the slv4 req to mst port1 enable,
rdarb_dc_req_en [11]: the slv5 req to mst port1 enable,
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Table 9-156 VPU_RDARB_WEIGHO0_SLV_L1C1 0x2792

Bit(s)

Default

Description

29:0

R/W

0

rddc_weigh_sxn : unsigned , default =0

rddc_weigh_sxn [0*6+:6]: the slv0 req weigh number rddc_weigh_sxn [1*6+:6]:
the slv1 req weigh number rddc_weigh_sxn [2*6+:6]: the sIv2 req weigh number
rddc_weigh_sxn [3*6+:6]: the slv3 req weigh number rddc_weigh_sxn [4*6+:6]:
the slv4 req weigh number

Table 9-157 VPU_RDARB_WEIGH1_SLV_L1C1 0x2793

Bit(s)

Default

Description

5:0

R/W

0

rddc_weigh_sxn : unsigned , default =0
rddc_weigh_sxn [5*6+:6]: the slv5 req weigh number

Table 9-158 VPU_WRARB_MODE_L1C1 0x2794

Bit(s)

Default

Description

21:16

R/W

0

wrarb_sel : uns, default=0,

wrarb_sel [0]==0 slave dc0 connect master port0 wrarb_sel[0]==1 slave dc0 con-
nect master port1

wrarb_sel [1]==0 slave dc1 connect master portO wrarb_sel[1]==1 slave dc1 con-
nect master port1

wrarb_sel [2]==0 slave dc2 connect master portO wrarb_sel[2]==1 slave dc2 con-
nect master port1

wrarb_sel [3]==0 slave de¢3 connect master port0 wrarb_sel[3]==1 slave dc3 con-
nect master port1

wrarb_sel [4]==0'slave dc4 connect master portO wrarb_sel[4]==1 slave dc4 con-
nect master port1

wrarb_sel [5]==0 slave dc5 connect master port0 wrarb_sel[5]==1 slave dc5 con-
nect master port1

9:8

R/W

wrarb_arb_mode : uns, default=0,
wrarb_arb_mode [0] master port0 arb way,
wrarb_arb_mode [1] master port1 arb way,

3:0

R/W

wrarb_gate_clk_ctrl : uns, default =0,
wrarb_gate_clk_ctrl [1:0] master portO clk gate control
wrarb_gate_clk_ctrl [3:2] master port1 clk gate control

Table 9-159 VPU_WRARB_REQEN_SLV_L1C1 0x2795

Bit(s)

Default

Description

11:0

R/W

0

wrarb_dc_req_en : unsigned , default = 0

wrarb_dc_req_en [0]: the slv0 req to mst port0 enable,

wrarb_dc_req_en [1]: the slv1 req to mst port0 enable,

wrarb_dc_req_en [2]: the slv2 req to mst port0 enable,

wrarb_dc_req_en [3]: the slv3 req to mst port0 enable,

wrarb_dc_req_en [4]: the slv4 req to mst port0 enable,

wrarb_dc_req_en [5]: the slv5 req to mst port0 enable, wrarb_dc_req_en [0]: the
slv0 req to mst port1 enable, wrarb_dc_req_en [1]: the slv1 req to mst port1 ena-
ble, wrarb_dc_req_en [2]: the slv2 req to mst port1 enable, wrarb_dc_req_en [3]:
the slv3 req to mst port1 enable, wrarb_dc_req_en [4]: the slv4 req to mst port1
enable, wrarb_dc_req_en [5]: the slv5 req to mst port1 enable,
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Table 9-160 VPU_WRARB_WEIGHO0_SLV_L1C1 0x2796

Bit(s) R/W Default Description

29:0 R/W 0 wrdc_weigh_sxn : unsigned , default =0

wrdc_weigh_sxn [0*6+:6]: the sIv0 req weigh number wrdc_weigh_sxn [1*6+:6]:
the slv1 req weigh number wrdc_weigh_sxn [2*6+:6]: the slv2 req weigh number
wrdc_weigh_sxn [3*6+:6]: the slv3 req weigh number wrdc_weigh_sxn [4*6+:6]:
the slv4 req weigh number

Table 9-161 VPU_WRARB_WEIGH1_SLV_L1C1 0x2797

Bit(s) R/W Default Description

5:0 R/W 0 wrdc_weigh_sxn : unsigned , default = 0 wrdc_weigh_sxn [5*6+:6]: the slv5req
weigh number

Table 9-162 VPU_RDWR_ARB_STATUS_L1C1 0x2798

Bit(s) R/W Default Description
3:2 R/W 0 wrarb_arb_busy : unsigned , default =0
1:0 R/W 0 rdarb_arb_busy : unsigned , default = 0

Table 9-163 VPU_RDARB_MODE_L1C2 0x2799

Bit(s) R/W Default Description

20:16 R/W 0 rdarb_sel : uns, default=0,

rdarb_sel [0]==0 slave dc0 connect master port0 rdarb_sel[0]==1 slave dc0 con-
nect master port1

rdarb_sel [1]==0 slave dc1 connect master portO rdarb_sel[1]==1 slave dc1 con-
nect master port1

rdarb_sel [2]==0 slave dc2 connect master port0 rdarb_sel[2]==1 slave dc2 con-
nect master port1

rdarb_sel [3]==0 slave dc3 connect master port0 rdarb_sel[3]==1 slave dc3 con-
nect master port1

rdarb_sel [4]==0 slave dc4 connect master port0 rdarb_sel[4]==1 slave dc4 con-
nect master port1

9:8 R/W 0 rdarb_arb_mode : uns, default =0,
rdarb_arb_mode [0] master port0 arb way,
rdarb_arb_mode [1] master port1 arb way,

3:0 R/W 0 rdarb_gate_clk_ctrl : uns, default=0,
rdarb_gate_clk_ctrl [1:0] master portO clk gate control
rdarb_gate_clk_ctrl [3:2] master portO clk gate control

Table 9-164 VPU_RDARB_REQEN_SLV_L1C2 0x279a

Bit(s) R/W Default Description

9:0 R/W 0 rdarb_dc_req_en : unsigned , default =0

rdarb_dc_req_en [0]: the sIv0 req to mst port0 enable, rdarb_dc_req_en [1]: the
slv1 req to mst port0 enable, rdarb_dc_req_en [2]: the slv2 req to mst port0 ena-
ble, rdarb_dc_req_en [3]: the slv3 req to mst port0 enable, rdarb_dc_req_en [4]:
the slv4 req to mst portO enable, rdarb_dc_req_en [5]: the slv0 req to mst port1
enable, rdarb_dc_req_en [6]: the slv1 req to mst port1 enable, rdarb_dc _req_en
[7]: the slv2 req to mst port1 enable, rdarb_dc_req_en [8]: the slv3 req to mst
port1 enable, rdarb_dc_req_en [9]: the slv4 req to mst port1 enable,
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Table 9-165 VPU_RDARB_WEIGHO0_SLV_L1C2 0x279b

Bit(s) R/W Default Description

29:0 R/W 0 rddc_weigh_sxn : unsigned , default =0
rddc_weigh_sxn [0*6+:6]: the slv0 req weigh number rddc_weigh_sxn [1*6+:6]:
the slv1 req weigh number rddc_weigh_sxn [2*6+:6]: the sIv2 req weigh number
rddc_weigh_sxn [3*6+:6]: the slv3 req weigh number rddc_weigh_sxn [4*6+:6]:
the slv4 req weigh number

Table 9-166 VPU_RDWR_ARB_STATUS_L1C2 0x279c
Bit(s) R/W Default | Description
1:0 R/W 0 rdarb_arb_busy : unsigned , default = 0
Table 9-167 VPU_RDARB_MODE_L2C1 0x279d

Bit(s) R/W Default Description

27:16 R/W 0 rdarb_sel : uns, default=0,
rdarb_sel [0]==0 slave dc0 connect master port0 rdarb_sel[0]==1 slave dc0 con-
nect master port1 rdarb_sel [1]==0 slave dc1 connect master port0 rdarb_sel[1]
==1 slave dc1 connect master port1 rdarb._sel [2]==0 slave dc2 connect master
port0 rdarb_sel[2]==1 slave dc2 connect master port1 rdarb_sel [3]==0 slave dc3
connect master port0 rdarb_sel[3]==1 slave dc3 connect master port1 rdarb_sel
[4]==0 slave dc4 connect master portO rdarb_sel[4]==1 slave dc4 connect master
port1 rdarb_sel [5]==0 slave dc5 connect master port0 rdarb_sel[5]==1 slave dc5
connect master port1

10:8 R/W 0 rdarb_arb_mode : uns; default =0,
rdarb_arb_mode [0] master port0 arb way, rdarb_arb_mode [1] master port1 arb
way,

5:0 R/W 0 rdarb_gate_clk_ctrl : uns, default=0,
rdarb_gate clk_ctrl [1:0] master portO clk gate control rdarb_gate_clk_ctrl [3:2]
master port1 clk gate control rdarb_gate_clk_ctrl [5:4] master port2 clk gate
control

Table 9-168 VPU_RDARB_REQEN_SLV_L2C1 0x279e
Bit(s) R/W Default Description
17:0 R/W 0 rdarb_dc_req_en : unsigned , default =0

rdarb_dc_req_en [0]: the sIv0 req to mst port0 enable, rdarb_dc_req_en [1]: the
slv1 req to mst port0 enable, rdarb_dc_req_en [2]: the slv2 req to mst port0 ena-
ble, rdarb_dc_req_en [3]: the slv3 req to mst port0 enable, rdarb_dc_req_en [4]:
the slv4 req to mst port0 enable, rdarb_dc_req_en [5]: the slv5 req to mst port0
enable, rdarb_dc_req_en [0]: the slvO req to mst port1 enable, rdarb_dc_req_en
[1]: the slv1 req to mst port1 enable, rdarb_dc_req_en [2]: the sIv2 req to mst
port1 enable, rdarb_dc_req_en [3]: the slv3 req to mst port1 enable, rdarb_dc_
req_en [4]: the slv4 req to mst port1 enable, rdarb_dc _req_en [5]: the slv5 req to
mst port1 enable,
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Table 9-169 VPU_RDARB_WEIGHO0_SLV_L2C1 0x279f

Bit(s) R/W Default Description
29:0 R/W 0 rddc_weigh_sxn : unsigned , default =0
rddc_weigh_sxn [0*6+:6]: the slv0 req weigh number rddc_weigh_sxn [1*6+:6]:
the slv1 req weigh number rddc_weigh_sxn [2*6+:6]: the sIv2 req weigh number
rddc_weigh_sxn [3*6+:6]: the slv3 req weigh number rddc_weigh_sxn [4*6+:6]:
the slv4 req weigh number
Table 9-170 VPU_RDARB_WEIGH1_SLV_L2C1 0x27a0
Bit(s) R/W Default Description
5:0 R/W 0 rddc_weigh_sxn : unsigned , default =0
rddc_weigh_sxn [5*6+:6]: the slv5 req weigh number
Table 9-171 VPU_RDWR_ARB_STATUS_L2C1 0x27a1
Bit(s) R/W Default Description
3:2 R/W 0 wrarb_arb_busy : unsigned , default =0
1:0 R/W 0 rdarb_arb_busy : unsigned , default = 0
Table 9-172 VPU_WRARB_MODE_L2C1 0x27a2
Bit(s) R/W Default Description
19:16 R/W 0 wrarb_sel : uns, default =0,
wrarb_sel [0]==0 slave dc0 connect master port0 wrarb_sel[0]==1 slave dc0 con-
nect master port1 wrarb_sel [1]==0 slave dc1 connect master port0 wrarb_sel[1]
==1 slave dc1 connect master port1 wrarb_sel [2]==0 slave dc2 connect master
port0 wrarb_sel[2]==1 slave dc2 connect master port1 wrarb_sel [3]==0 slave
dc3.connect master port0 wrarb_sel[3]==1 slave dc3 connect master port1
9:8 R/W 0 wrarb_arb_mode : uns, default =0,
wrarb_arb_mode [0] master portO arb way, wrarb_arb_mode [1] master port1 arb
way,
3.0 R/W 0 wrarb_gate_clk_ctrl : uns, default =0,
wrarb_gate_clk_ctrl [1:0] master portO clk gate control wrarb_gate_clk_ctrl [3:2]
master port0 clk gate control
Table 9-173 VPU_WRARB_REQEN_SLV_L2C1 0x27a3
Bit(s) R/IW Default Description
7:0 R/W 0 wrarb_dc_req_en : unsigned , default=0

wrarb_dc_req_en [0]: the slvO req to mst port0 enable, wrarb_dc_req_en [1]: the
slv1 req to mst port0 enable, wrarb_dc_req_en [2]: the sIv2 req to mst port0 ena-
ble, wrarb_dc_req_en [3]: the slv3 req to mst port0 enable, wrarb_dc_req_en [0]:
the slv0 req to mst port1 enable, wrarb_dc_req_en [1]: the slv1 req to mst port1
enable, wrarb_dc_req_en [2]: the sIv2 req to mst port1 enable, wrarb_dc_req_en
[3]: the slv3 req to mst port1 enable,
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Table 9-174 VPU_WRARB_WEIGHO0_SLV_L2C1 0x27a4

Bit(s) R/W Default Description

23:0 R/W 0 wrdc_weigh_sxn : unsigned , default =0

wrdc_weigh_sxn [0*6+:6]: the sIv0 req weigh number wrdc_weigh_sxn [1*6+:6]:
the slv1 req weigh number wrdc_weigh_sxn [2*6+:6]: the slv2 req weigh number
wrdc_weigh_sxn [3*6+:6]: the slv3 req weigh number

Table 9-175 VPU_ASYNC_RD_MODEO 0x27a5

Bit(s) R/W Default Description

18 R/W 0 reg_en : unsigned , default = 0 async enable

17:16 R/W 0 clk_gate_ctrl : unsigned , default = 0 async clock gate control

15:12 R/W 4 auto_arugt_weight : unsigned , default = 4

10:9 R/W 0 arugt_sel : unsigned , default = 0 00 : use auto fifo arugt generate the output ar-
ugt. 01 : use the register bit control 00 : use the input arguent

8 R/W 0 arguent_cfg : unsigned , default = 0 register arguent control bit

7:4 R/W 4 rd_hold_num : unsigned , default = 4 hold the read command threshold

3:0 R/W 0 rd_rel_num : unsigned , default = 0 release the read command threshold

Table 9-176 VPU_ASYNC_RD_MODE1 0x27a6

Bit(s) R/W Default Description

18 R/W 0 reg_en : unsigned, default = 0 async enable

17:16 R/W 0 clk_gate_ctrl: unsigned , default = 0 async clock gate control

15:12 R/W 4 auto_arugt_weight : unsigned , default = 4

10:9 R/W 0 arugt_sel : unsigned , default = 0 00 : use auto fifo arugt generate the output ar-
ugt. 01 : use the register bit control 00 : use the input arguent

8 R/W 0 arguent_cfg : unsigned , default = 0 register arguent control bit

74 R/W 4 rd_hold_num : unsigned , default = 4 hold the read command threshold

3:0 R/W 0 rd_rel_num : unsigned , default = 0 release the read command threshold

Table 9-177 VPU_ASYNC_RD_MODE2 0x27a7

Bit(s) RIW Default | Description

18 R/W 0 req_en : unsigned , default = 0 async enable

17:16 R/W 0 clk_gate_ctrl : unsigned , default = 0 async clock gate control

15:12 R/W 4 auto_arugt_weight : unsigned , default = 4

10:9 R/W 0 arugt_sel : unsigned , default = 0 00 : use auto fifo arugt generate the output ar-
ugt. 01 : use the register bit control 00 : use the input arguent

8 R/W 0 arguent_cfg : unsigned , default = 0 register arguent control bit

7:4 R/W 4 rd_hold_num : unsigned , default = 4 hold the read command threshold

3:0 R/W 0 rd_rel_num : unsigned , default = 0 release the read command threshold
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Table 9-178 VPU_ASYNC_RD_MODE3 0x27a8

Bit(s) R/IW Default Description

18 R/W 0 reg_en : unsigned , default = 0 async enable

17:16 R/W 0 clk_gate_ctrl : unsigned , default = 0 async clock gate control
15:12 R/W 4 auto_arugt_weight : unsigned , default = 4

10:9 R/W 0 arugt_sel : unsigned , default = 0 00 : use auto fifo arugt generate the output ar-
ugt. 01 : use the register bit control 00 : use the input arguent

8 R/W 0 arguent_cfg : unsigned , default = 0 register arguent control bit

7:4 R/W 4 rd_hold_num : unsigned , default = 4 hold the read command threshold

3:0 R/W 0 rd_rel_num : unsigned , default = 0 release the read command threshold

Table 9-179 VPU_ASYNC_RD_MODE4 0x27a9

Bit(s) R/W Default Description

18 R/W 0 req_en : unsigned , default = 0 async enable

17:16 R/W 0 clk_gate_ctrl : unsigned , default = 0 async clock gate control

15:12 R/W 4 auto_arugt_weight : unsigned , default = 4

10:9 R/W 0 arugt_sel : unsigned , default = 0 00 : use auto fifo arugt generate the output ar-
ugt. 01 : use the register bit control 00 : use the input arguent

8 R/W 0 arguent_cfg : unsigned,, default = 0 register arguent control bit

74 R/W 4 rd_hold_num : unsigned , default = 4 hold the read command threshold

3.0 R/W 0 rd_rel_num: unsigned , default = 0 release the read command threshold

Table 9-180 VPU_ASYNC_WR_MODEO0 0x27aa

Bit(s) R/W Default Description

18 R/W 0 req_en : unsigned , default = 0 async enable

17:16 R/W 0 clk_gate_ctrl : unsigned , default = 0 async clock gate control

15:12 R/W 4 auto_arugt_weight : unsigned , default = 4

10:9 R/W 0 arugt_sel : unsigned , default = 0 00 : use auto fifo arugt generate the output ar-
ugt. 01 : use the register bit control 00 : use the input arguent

8 R/W 0 arguent_cfg : unsigned , default = 0 register arguent control bit

7:4 R/W 4 wr_hold_num : unsigned , default = 4 hold the read command threshold

3:0 R/W 0 wr_rel_num : unsigned , default = O release the write command threshold
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Table 9-181 VPU_ASYNC_WR_MODE1 0x27ab

Bit(s) R/W Default Description
18 R/W 0 req_en : unsigned , default = 0 async enable
17:16 R/W 0 clk_gate_ctrl : unsigned , default = 0 async clock gate control
15:12 R/W 4 auto_arugt_weight : unsigned , default = 4
10:9 R/W 0 arugt_sel : unsigned , default = 0 00 : use auto fifo arugt generate the output ar-
ugt. 01 : use the register bit control 00 : use the input arguent
8 R/W 0 arguent_cfg : unsigned , default = O register arguent control bit
74 R/W 4 wr_hold_num : unsigned , default = 4 hold the read command threshold
3:0 R/W 0 wr_rel_num : unsigned , default = 0 release the write command threshold
Table 9-182 VPU_ASYNC_WR_MODE2 0x27ac
Bit(s) R/W Default Description
18 R/W 0 reg_en : unsigned , default = 0 async enable
17:16 R/W 0 clk_gate_ctrl : unsigned , default = 0 async clock gate control
15:12 R/W 4 auto_arugt_weight : unsigned , default = 4
10:9 R/W 0 arugt_sel : unsigned , default = 0.00 : use auto fifo arugt generate the output ar-
ugt. 01 : use the register bit control 00 : use the input arguent
8 R/W 0 arguent_cfg : unsigned , default = 0 register arguent control bit
7:4 R/W 4 wr_hold_num : unsigned , default = 4 hold the read command threshold
3:0 R/W 0 wr_rel_num: unsigned , default = O release the write command threshold
Table 9-183 VPU_ASYNC_STAT 0x27ad
Bit(s) R/W Default Description
18 R/W 0x0 axiwr2_chan_idle : unsigned , RO, axi write channel2 idle state
17 R/W 0x0 axiwr1_chan_idle : unsigned , RO, axi write channel1 idle state
16 R/W 0x0 axiwrQ_chan_idle : unsigned , RO, axi write channelQ idle state
4 R/W 0x0 axird4_chan_idle : unsigned , RO, axi read channel4 idle state
3 R/W 0x0 axird3_chan_idle : unsigned , RO, axi read channel3 idle state
2 R/W 0x0 axird2_chan_idle : unsigned , RO, axi read channel2 idle state
1 R/W 0x0 axird1_chan_idle : unsigned , RO, axi read channel1 idle state
0 R/W 0x0 axird0_chan_idle : unsigned , RO, axi read channel0 idle state
Table 9-184 VPU_HDMI_DITH_01_04 0x27f0
Bit(s) R/W Default Description
31-0 R/W 0x8214_ | dith lut
1428 VPU_HDMI_DITH_CNTL[O] : 1 : lut for 10b to 8b 0 : lut for 12b to 10b
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Table 9-185 VPU_HDMI_DITH_01_15 0x27f1

Bit(s) R/W Default Description
31-0 R/W 0x4128_ | dith lut
2841 VPU_HDMI_DITH_CNTL[O] : 1 : lut for 10b to 8b 0 : lut for 12b to 10b

Table 9-186 VPU_HDMI_DITH_01_26 0x27f2

Bit(s) R/W Default Description
31-0 R/W 0x2841_ | dith lut
4182 VPU_HDMI_DITH_CNTL[O] : 1 : lut for 10b to 8b 0 : lut for 12b to 10b

Table 9-187 VPU_HDMI_DITH_01_37 0x27f3

Bit(s) R/W Default Description
31-0 R/W 0x1482_ | dith lut
8214 VPU_HDMI_DITH_CNTL[O] : 1 : lut for 10b to 8b 0 : lut for 12b to 10b

Table 9-188 VPU_HDMI_DITH_10_04 0x27f4

Bit(s) R/W Default Description
31-0 R/W 0x9669_ | dith lut
9696 VPU_HDMI_DITH_CNTL[O0] : 1 : lut for 10b to 8b 0 : lut for 12b to 10b

Table 9-189 VPU_HDMI_DITH_10_15 0x27f5

Bit(s) R/W Default Description
31-0 R/W 0x3c3c_ | dithlut
6969 VPU_HDMI_DITH_CNTL[O0] : 1 : lut for 10b to 8b O : lut for 12b to 10b

Table 9-190 VPU_HDMI_DITH_10_26 0x27f6

Bit(s) R/W Default Description
31-0 R/W 0x6996_ | dith lut
9696 VPU_HDMI_DITH_CNTL[O] : 1 : lut for 10b to 8b 0 : lut for 12b to 10b

Table 9-191 VPU_HDMI_DITH_10_37 0x27f7

Bit(s) R/W Default Description
31-0 R/W 0xc3c3_ | dith lut
6969 VPU_HDMI_DITH_CNTL[O0] : 1 : lut for 10b to 8b O : lut for 12b to 10b
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Table 9-192 VPU_HDMI_DITH_11_04 0x27f8

Bit(s) R/W Default Description
31-0 R/W 0x7deb_ | dith lut
ebd7 VPU_HDMI_DITH_CNTL[O] : 1 : lut for 10b to 8b O : lut for 12b to 10b
Table 9-193 VPU_HDMI_DITH_11_15 0x27f9
Bit(s) R/IW Default Description
31-0 R/W Oxbed7_ | dith lut
d7be VPU_HDMI_DITH_CNTL[O] : 1 : lut for 10b to 8b O : lut for 12b to 10b
Table 9-194 VPU_HDMI_DITH_11_26 0x27fa
Bit(s) R/W Default Description
31-0 R/W 0xd7be_ | dith lut
be7d VPU_HDMI_DITH_CNTL[O] : 1 : lut for 10b to 8b 0 : lut for-12b to 10b
Table 9-195 VPU_HDMI_DITH_11_37 0x27fb
Bit(s) R/W Default Description
31-0 R/W Oxeb7d_ | dith lut
7deb VPU_HDMI_DITH_CNTL[O] : 1 : lutfor 10b to 8b O : lut for 12b to 10b

10b to 8b dither control register. 12b to 10b see VPU_HDMI_FMT_CTRL

Table 9-196 VPU_HDMI_DITH_CNTL 0x27fc

Bit(s) R/W Default Description

21-19 R/W 0 rame count offset for B

18-16 R/W 0 frame count offset for G

15 R/W 0 hent hold when de valid

14 R/W 0 RGB frame count seperate

13 R/W 0 dith4x4 : frame random enable

12 R/W 0 dith4x4 enable

1 RW 0 tunnel enable for DOLBY

10 R/W 0 rounding enable

9-6 R/W 0 Cntl_hdmi_dith10:

5 R/W 0 Cntl_hdmi_dith_md:

4 R/W 0 Cntl_hdmi_dith_en: dither 10-b to 8-b enable
3 R/W 0 hsync invert

2 R/W 0 vsync invert

0 R/W 0 dither lut sel : 1 : sel 10b to 8b 0: sel 12b to 10b
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Table 9-197 VPU_VENCL_DITH_CTRL 0x27e0
Bit(s) R/W Default Description
19-17 R/W 0 dither 2x2 : frame number sel
16 R/W 0 dither 2x2 : frame number random
15-14 R/W 0 Reserved
13-11 R/W 7 G frame number offset
10-8 R/W 3 B frame number offset
7 R/W 0 Reserved
6 R/W 1 dither 4x4 : G/B frame number = B frame number + offset g/b
5 R/W 0 dither 4x4 : frame number random
4 R/W 1 dither 4x4 : enable
3 R/W 0 Reserved
2 R/W 0 dither md
1 R/W 0 rounding enable
0 R/W 1 dither enable
Table 9-198 VPU_VENCL_DITH_LUT_10x27e1
Bit(s) R/W Default Description
31-0 R/W 0x8214_ | dith lut
1428
Table 9-199 VPU_VENCL_DITH_LUT_2 0x27e2
Bit(s) R/W Default Description
31-0 R/W 0x4128_ | dithlut
2841
Table 9-200 VPU_VENCL_DITH_LUT_3 0x27e3
Bit(s) R/W Default Description
31-0 R/W 0x2841_ | dith lut
4182
Table 9-201 VPU_VENCL_DITH_LUT_4 0x27e4
Bit(s) R/W Default Description
31-0 R/W 0x1482_ | dith lut
8214
Table 9-202 VPU_VENCL_DITH_LUT_5 0x27e5
Bit(s) R/W Default Description
31-0 R/W 0x9669_ | dith lut
9696
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Table 9-203 VPU_VENCL_DITH_LUT_6 0x27¢6

Bit(s) R/W Default Description
31-0 R/W 0x3c3c_ | dith lut
6969

Table 9-204 VPU_VENCL_DITH_LUT 7 0x27e7

Bit(s) R/W Default Description
31-0 R/W 0x6996_ | dith lut
9696

Table 9-205 VPU_VENCL_DITH_LUT_8 0x27e8

Bit(s) R/W Default Description
31-0 R/W 0xc3c3_ | dith lut
6969

Table 9-206 VPU_VENCL_DITH_LUT_9 0x27e9

Bit(s) R/W Default Description
31-0 R/W 0x7deb_ | dith lut
ebd7

Table 9-207 VPU_VENCL_DITH_LUT_10 0x27ea

Bit(s) R/W Default Description
31-0 R/W Oxbed7_ | dith'lut
d7be

Table 9-208 VPU_VENCL_DITH_LUT_11 0x27eb

Bit(s) R/W Default Description
31-0 R/W O0xd7be_ | dith lut
be7d

Table 9-209 VPU_VENCL_DITH_LUT_12 0x27ec

Bit(s) R/W Default Description
31-0 R/W Oxeb7d_ | dith lut
7deb
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9.2.3.2 VPU Video Lock Registers

Table 9-210 VPU_VLOCK_CTRL 0x3000

Bit(s) R/W Default Description

31 R/W 0x0 Vid_lock_en: 1: enable video lock module

30 R/W 0x0 Reg_adj_enc: enable video lock to adjust encoder

29 R/W 0x0 Adj_pll: enable video lock to adjust PLL

28 R/W 0x0 Mpeg_vs: set this to 1, then 0, this is software controlled mpeg vsync

27-26 R/W 0x0 Output goes to which module: 0: encl, 1: encp, 2:enci

25-20 R/W 0x0 Output vsync width extend: make sure the vsync width is extended big enough
for vpu_vid_lock_clk to sample

19 R/W 0x0 m frac right shift 1 : right shift 2 bit O : no shift

18-16 R/W 0x0 Input Vsync source select: 0: unuse, 1: fromhdmi rx , 2:from tv-decoder, 3: from
dvin, 4: from dvin, 5: from 2nd bt656

15 Output vsync invert: 1, invert

14 Input vsync invert: 1, invert

13-8 R/W Input vsync width extend: make sure the vsync width is extended big enough for
vpu_vid_lock_clk to sample

7 Force loop1 err enable: 1. Force error of loop1

6 Force loop0 err enable: 1. Force error of loop0

5 Overwrite accumO enable

4 LoopO0 adjust capture enable

3 LoopO0 adjust pll.enable

2 Overwrite accum1 enable

1 Loop1 adjust capture enable

0 LoopO0 adjust pll enable

Table 9-211 VPU_VLOCK_MISC_CTRL 0x3001

Bit(s) R/W Default Description

26-24 R/W 0x0 Adj_capt_pxgrouprs, make sure the pixel number in one line of encoder is multi-
ples of 2*pxgrouprs

23-16 R/W 0x0 Ifrm_cnt_mod: (output vsync freq)/(input vsync_freq * ifrm_cnt_mod) must be
integer

15-8 R/W 0x0 Output vsync frequency

7-0 R/W 0x0 Input vsync frequency

Table 9-212 VPU_VLOCK_LOOP0_ACCUM_LMT 0x3002
Bit(s) R/W Default Description
26-0 R/W 0x0 LOOPO accumulator limit
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Table 9-213 VPU_VLOCK_LOOPO_CTRLO0 0x3003

Bit(s) R/W Default Description

31-24 R/W 0x0 LoopO errclip rate

23-20 R/W 0x0 Loop0_adj_pll_rs, right shift of loop0Q adjust pll portion

19-12 R/W 0x0 LoopO_adj_pll_gain, u1.7

11-8 R/W 0x0 Loop0_adj_capt_rs, right shift of loop0 adjust capture portion
7-0 R/W 0x0 Loop0_adj_capt_gain

Table 9-214 VPU_VLOCK_LOOPO0_CTRL1 0x3004

Bit(s) R/W Default Description

23-20 R/W 0x0 Loop1_adj_pll_rs
19-12 R/W 0x0 Loop1_adj_pll_gain
11-8 R/W 0x0 Loop1_adj_capt_rs
7-0 R/W 0x0 Loop1_adj_capt_gain

Table 9-215 VPU_VLOCK_LOOP1_IMISSYNC_MAX 0x3005

Bit(s) R/W Default Description

27-0 R/W 0x0 Loop1 imissync max, input signal is missed after input vsync counter is larger
than this max threshold

Table 9-216 VPU_VLOCK_LOOP1_IMISSYNC_MIN 0x3006

Bit(s) R/W Default Description

27-0 R/W 0x0 Loop1 imissync min, input signal is missed after input vsync counter is less than
this max threshold

Table 9-217 VPU_VLOCK_OVERWRITE_ACCUMO0 0x3007

Bit(s) RIW Default | Description

27-0 R/W 0x0 Overwrite value of accumO

Table 9-218 VPU_VLOCK_OVERWRITE_ACCUM1 0x3008

Bit(s) R/W Default Description

27-0 R/W 0x0 Overwrite value of accum1

Table 9-219 VPU_VLOCK_OUTPUTO_CAPT_LMT 0x3009

Bit(s) R/W Default Description
26-0 R/W 0x0 Output0 capture limit
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Table 9-220 VPU_VLOCK_OUTPUTO_PLL_LMT 0x300a

Bit(s) R/W Default Description
26-0 R/W 0x0 Output0 pll limit
Table 9-221 VPU_VLOCK_OUTPUT1_CAPT_LMT 0x300b

Bit(s) R/W Default Description
26-0 R/W 0x0 Output1 capture limit

Table 9-222 VPU_VLOCK_OUTPUT1_PLL_LMT 0x300c
Bit(s) R/W Default Description
26-0 R/W 0x0 Output1 pll limit

Table 9-223 VPU_VLOCK_LOOP1_PHSDIF_TARGET 0x300d
Bit(s) R/W Default Description
27-0 R/W 0x0 Loop1 phase difference target, (input vsync - output vsync) phase distance
target

Table 9-224 VPU_VLOCK_RO_LOOP0_ACCUM 0x300e
Bit(s) R/W Default Description
27-0 R 0x0 Read only, loop0-accum result

Table 9-225 VPU_VLOCK_RO_LOOP1_ACCUM 0x300f
Bit(s) R/IW Default Description
27-0 R 0x0 Read only, loop1 accum result

Table 9-226 VPU_VLOCK_OROW_OCOL_MAX 0x3010
Bit(s) R/W Default Description
29-16 R/W 0x0 Ocol_max
13-0 R/W 0x0 Orow_max

Table 9-227 VPU_VLOCK_RO_VS_|_D 0x3011

Bit(s) R/W Default Description
27-0 R 0x0 Read only, input vsync counter
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Table 9-228 VPU_VLOCK_RO_VS_0O_D 0x3012

Bit(s) R/W Default Description
27-0 R 0x0 Read only, output vsync counter

Table 9-229 VPU_VLOCK_RO_LINE_PIX_ADJ 0x3013
Bit(s) R/W Default Description
29-16 R 0x0 Read only, encoder line adjust number
13-0 R 0x0 Read only, encoder pix adjust number

Table 9-230 VPU_VLOCK_RO_OUTPUT_00_01 0x3014
Bit(s) R/W Default Description
31-16 0x0 Read only, accumO output 00
15-0 0x0 Read only, accumO output 01

Table 9-231 VPU_VLOCK_RO_OUTPUT_10_11 0x3015
Bit(s) R/W Default Description
31-16 R 0x0 Read only, accum1 output 10
15-0 R 0x0 Read only, accum1 output 11

Table 9-232 VPU_VLOCK_MX4096 0x3016
Bit(s) R/W Default Description
20-0 R/W 0x0 Mx4096
Table 9-233 VPU_VLOCK_STBDET_WINO_WIN1 0x3017
Bit(s) R/W Default Description
15-8 R/W 0x0 Verr_stbdet_win1
7-0 R/W 0x0 Verr_stbdet_win0
Table 9-234 VPU_VLOCK_STBDET_CLP 0x3018
Bit(s) R/W Default Description
15-8 R 0x0 Read only, ro_verr_clp_win1, verr_clp number in win0
7-0 R 0x0 Read only, ro_verr_clp_win0, verr clp number in win1
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Table 9-235 VPU_VLOCK_STBDET_ABS_WINO 0x3019

Bit(s) R/W Default Description

23-0 R 0x0 Read only, ro_verr_abs_win0

Table 9-236 VPU_VLOCK_STBDET_ABS_WIN1 0x301a

Bit(s) R/W Default Description

23-0 R 0x0 Read only, ro_verr_abs_win1

Table 9-237 VPU_VLOCK_STBDET_SGN_WINO 0x301b

Bit(s) R/W Default Description

23-0 R 0x0 Read only, ro_verr_sgn_win0

Table 9-238 VPU_VLOCK_STBDET_SGN_WIN1-0x301c

Bit(s) R/W Default Description

23-0 R 0x0 Read only, ro_verr_sgn_win1

Table 9-239 VPU_VLOCK_ADJ_EN_SYNC_CTRL 0x301d

Bit(s) R/W Default Description

31-24 R/W 0x0 PLL adjust enable signal'sync ctrl, adj_en_for_pll_end, end counter of adj_en_pll
signal fall to 0

23-16 R/W 0x0 PLL adjust enable signal sync ctrl, adj_en_for_pll_start, start counter of adj_en_
pll signal go to 1, start must be larger than end

15-8 R/W 0x0 Adj_en_sync_latch_cnt, this is a delay to latch the adj_en signal

7-0 R/W 0x0 Adj_en_ext_cnt, extend the adj_en signal from vid_lock clock domain to pll sam-

ple domain, make sure it's wide enough

Table 9-240 VPU_VLOCK_GCLK_EN 0x301e

Bit(s) R/W. Default | Description

2 R/W 0x0 Ref clock enable
1 R/IW 0x0 Vsout clk enable
0 R/W 0x0 Vsin clk enable

Table 9-241 VPU_VLOCK_LOOP1_ACCUM_LMT 0x301f

Bit(s) R/W Default | Description
26-0 R/W 0x0 LOOP1 accumulator limit
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Table 9-242 VPU_VLOCK_RO_M_INT_FRAC 0x3020

Bit(s) R/IW Default Description
29-16 R 0x0 Read only, m_int to PLL
13-0 R 0x0 Read only, m_frac to PLL

9.2.3.3 VIU Top-Level Registers

Table 9-243 VIU_SW_RESET 0x1A01

Bit(s) R/W Default Description
31 R/W 0 Osd1 afbcd reset
30 R/W 0 hist_spl reset
29 R/W 0 Ldim stts reset
8 R/W 0 Vd2 Dos afbcd reset
7 R/W 0 vpp_reset
6 R/W 0 di_dsr1to2_reset
5 R/W 0 vd2_fmt_reset
4 R/W 0 vd2_reset
3 R/W 0 vd1_fmt_reset
2 R/W 0 vd1_reset
1 R/W 0 o0sd2_reset
0 R/W 0 osd1_reset
Table 9-244 VIU_SW_RESETO0 0x1A02
Bit(s) R/W Default Description
2 R/W 0 Vd1 Dos afbcd reset
Table 9-245 VIU_MISC_CTRLO 0x1a06
Bit(s) R/W. Default Description
17 RW 0 VdinO_wr_out_ctrl : 0: nr_inp to vdin 1: vdin wr dout
16 R/W Afbc_inp_sel : 0: mif to INP 1: afbc to INP
16 R/W 0 di_mif0_en: vd1(afbc) to di post(if0) enable
8 R/W 0 vsync_int_ctrl : default=0
6:5 R/W 2 ,(zl:r\gzlose mif data 1: mif to tfbf _downscale: 2: mif to nr, 3: mif to tfbf _downscale &
4 R/W Vpp_di_mif0_sel 0:buf0_data from di_mif0 1: bufO_data from din_post_din
0 R/W 0 scan_reg : default =0
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Table 9-246 VIU_MISC_CTRL1 0x1A07

Bit(s) R/W Default Description

27-22 R/W afbc gate clk ctrl

15:14 R/W 0 Mali afbcd clock gate control

12 R/W 0 Osd1 axi bus select 1 : select mali afbcd 0 : normal osd1

11:8 R/W 0 di_mad_en: di post to vpp enable

7-2 R/W 0 Afbcd2 Clock gate control

1 R/W 0 1 : connect dos afbcd2 to vpp vd1, 0 : connect mif to vpp vd1

0 R/W 0 1: Dos afbcd2 output to di ; O : dos afbcd2 output to vpp
Table 9-247 VIUB_SW_RESET 0x2001

Bit(s) R/W Default Description

31 R/W 0 mcvecwr_mif _rst_n

30 R/W 0 reserved

29 R/W 0 reserved

28 R/W 0 di_cont_rd_mif_rst_n

27 R/W 0 di_cont_wr_mif_rst_n

26 R/W 0 reserved

25 R/W 0 reserved

24 R/W 0 vdin1_wr_rst_n

23 R/W 0 vdinO_wr_rst_n

22 R/W 0 nrin_mux_rst_n

21 R/W 0 vdin1_rst_n

20 R/W 0 vdinO_rst_n

19 R/W 0 di_mad_rst_n

18 R/W 0 di_mtn_rd_mif rst n

17 R/W 0 di_mtn_wr_mif rst_n

16 R/W 0 di_chan2_mif _rst_n

15 R/W 0 dein_wr_mif_rst_n

14 R/W 0 di_nr_wr_mif_rst_n

13 R/W 0 di_mem_fmt rst n

12 R/W 0 di_mem_rst_n

11 R/W 0 di_inp_fmt_rst_n

10 R/W 0 di_inp_rst_n

9 R/W 0 di_if1_fmt_rst n

8 R/W 0 di_if1_rst_n

7-0 R/W 0 RESERVED
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Table 9-248 VIUB_SW_RESETO0 0x2002

Bit(s) R/W Default Description
3 R/W 0 di_axi_arb_rst_n
2 R/W 0 mcinford_mif _rst n
1 R/W 0 mcinfowr_mif_rst_n
0 R/W 0 mcvecrd_mif_rst_n

Table 9-249 VIUB_MISC_CTRLO 0x2006
Bit(s) R/W Default Description
17 R/W 0 il?_ﬂué)Zpre enable: 1->di inp data from vdin0 0->di inp data from inp_afbc(see

i
16 R/W 0 AFBC_INP_SEL: 1->di inp_afbc data from afbc
0->di inp_afbc data from inp mif(ddr)

6:5 R/W 0 0:mask input 1:buf_data ->nr_dscale 2: buf_data->NR 3: buf data->nr_dscale
4 R/W 0 0:post_din to buf 1: di_mif0 -> buf
3-2 R/W 0 Fix_disable:dein_wr_mif
1-0 R/W 0 Fix_disable: di_nr_wr_mif

Table 9-250 VIUB_GCLK_CTRLO 0x2007
Bit(s) R/W Default Description
31:16 R/W 0 Reserved
15 R/W 0 Di_gate_all,for old di
14 R/W 1 Di_no_clk gate,for old di
13 R/W 0 reserved
12 R/W 0 Di_post clock enable ,from div clock
1 R/W 0 Mcdi clock enable,from div clock
10 R/W 0 Div clock enable,di slow clock including di
9 R/W 0 Mad post clock enable,from mad clock
8 R/W 0 Mad pre clock enable,from mad clock
7:1 R/W reserved
0 R/W 1 Def=1 di_top_wrap clk enable

Table 9-251 VIUB_GCLK_CTRL1 0x2008
Bit(s) R/W Default Description
31:28 R/W 0 Reserved
27:26 R/W 0 Mcdi pre mif clock gate 2’b00: gate clock ,2'b01: close clock,2’b1x: always clock
25:24 R/W 0 Mtn mif clock gate 2’b00: gate clock ,2’'b01: close clock,2’b1x: always clock
23:22 R/W 0 Nr wrmif clock gate 2’b00: gate clock ,2'b01: close clock,2’b1x: always clock
21:20 R/W 0 Chan rdmif clock gate 2’b00: gate clock ,2’'b01: close clock,2’b1x: always clock
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Bit(s) R/W Default Description
19:18 R/W 0 Mem rdmif clock gate 2’b00: gate clock ,2’b01: close clock,2’b1x: always clock
17:16 R/W 0 Inp rdmif clock gate clock gate 2’b00: gate clock ,2’b01: close clock,2’b1x: always
clock
15:14 R/W 0 reserved
13:12 R/W 0 Mcdi post clock gate 2’b00: gate clock ,2'b01: close clock,2’b1x: always clock
11-10 R/W 0 Mtnrd post mif clock gate 2’b00: gate clock ,2’b01: close clock,2’b1x: always
clock
9-8 R/W 0 De wrmif clock gate 2'b00: gate clock ,2’b01: close clock,2’b1x: always clock
7-6 R/W 0 if2 rdmif clock gate 2’'b00: gate clock ,2’b01: close clock,2’b1x: always clock
5-4 R/W 0 If1 rdmif clock gate 2’b00: gate clock ,2'b01: close clock,2’b1x: always clock
3-2 R/W 0 If0 rdmif clock gate 2’b00: gate clock ,2'b01: close clock,2’b1x: always clock
1-0 R/W 0 Mif-sub-arb clock gate 2'b00: gate clock ,2’b01: close clock,2’b1x: always clock
Table 9-252 VIUB_GCLK_CTRL2 0x2009
Bit(s) R/W Default Description
31-14 R/W 0 reserved
13-12 R/W 0 mcdi clock gate ctrl 2’b00: gate clock ,2’b01: close clock,2’b1x: always clock
11:10 R/W 0 Nr blend clock gate ctrl 2’b00: gate clock ,2'b01: close clock,2’b1x: always clock
9-8 R/W 0 Dnr clock gate ctrl 2’b00: gate clock ,2’b01: close clock,2’b1x: always clock
7-6 R/W 0 nning clock gate ctrl 2’b00: gate clock ,2’b01: close clock,2’b1x: always clock
5-4 R/W 0 Mtn det clock gate ctrl 2’b00: gate clock ,2’b01: close clock,2’b1x: always clock
3-2 R/W 0 pd clock gate ctrl 2’b00: gate clock ,2'b01: close clock,2’b1x: always clock
1-0 R/W 0 Nr clock gate ctrl 2’b00: gate clock ,2'b01: close clock,2’b1x: always clock
Table 9-253 VIUB_GCLK_CTRL3 0x200a
Bit(s) R/IW Default Description
31-6 R/W 0 Reserved
5-4 R/W 0 Di blend clock gate ctrl 2’b00: gate clock ,2'b01: close clock,2’b1x: always clock
3-2 R/W 0 Ei clock gate ctrl 2’b00: gate clock ,2’b01: close clock,2’b1x: always clock
1-0 R/W 0 Ei_0 clock gate ctrl 2’b00: gate clock ,2'b01: close clock,2’b1x: always clock
Table 9-254 DI_DBG_CTRL 0x200B
Bit(s) R/W Default Description
317 R/W 0 Reserved
6 R/W 0 go_field_sel : 1: post_frame_rst O: pre_frame_rst
5:0 R/W 0 Debug_sel :
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Table 9-255 DI_DBG_CTRL1 0x200C

Bit(s) R/W Default Description
31:16 R/W 0 Rrdy_to_srdy_max_num
15:0 R/W 0 Srdy_to_rrdy_max_num

Table 9-256 DI_DBG_SRDY_INF 0x200D
Bit(s) R/W Default Description
31:16 RO 0 wait_rrdy_bmax_dbg_cnt
15:0 RO 0 Srdy_to_rrdy_dbg_cnt

Table 9-257 DI_DBG_RRDY_INF 0x200E
Bit(s) R/W Default Description
31:16 RO 0 Wait_srdy_bmax_dbg_cnt
15:0 RO 0 Rrdy_to_srdy_dbg_cnt

Table 9-258 VIU_MISC_CTRL1 0x3107

Bit(s) R/W Default Description
15:14 R/W 0x0 mali_afbcd_gclk_ctrl : mali_afbed clock gate control[5:4]
12 R/W 0x0 osd1_afbcd_axi_mux : 0 :.use the osd mif as input; 1 : use afbcd as input
11:8 R/W 0x0 mali_afbcd_gclk_ctrl : mali_afbcd clock gate control[3:0]
7:2 R/W 0x0 vd2_afbed_gclk_ctrl : vd2_afbed clock gate control
1 R/W 0x0 vpp_vd2_din_sel : 0: vpp vd2 sel the mif input; 1: vpp vd2 sel the dos afbcd
0 R/W 0x0 vd2 afbed out sel : 0: vd2_afbcd output to vpp; 1: vd2_afbcd output to diinp

9.2.3.4 DI_AXI_ARB Registers
Table 9-259 DI_RDARB_MODE_L1C1 0x2050

Bit(s)

Default

Description

21:16

R/W

0

rdarb_sel : uns, default = 0, rdarb_sel [0]==0 slave dcO connect master port0
rdarb_sel[0]==1 slave dc0 connect master port1 rdarb_sel [1]==0 slave dc1 con-
nect master portO rdarb_sel[1]==1 slave dc1 connect master port1 rdarb_sel [2]
==0 slave dc2 connect master port0 rdarb_sel[2]==1 slave dc2 connect master
port1 rdarb_sel [3]==0 slave dc3 connect master port0 rdarb_sel[3]==1 slave dc3
connect master port1 rdarb_sel [4]==0 slave dc4 connect master portO rdarb_sel
[4]==1 slave dc4 connect master port1 rdarb_sel [5]==0 slave dc5 connect mas-
ter port0 rdarb_sel[5]==1 slave dc5 connect master port1

9:8

R/W

rdarb_arb_mode : uns, default = 0, rdarb_arb_mode [0] master port0 arb way,
rdarb_arb_mode [1] master port1 arb way,

3:0

R/W

rdarb_gate_clk_ctrl : uns, default = 0, rdarb_gate_clk_ctrl [1:0] master port0 clk
gate control rdarb_gate_clk_ctrl [3:2] master port1 clk gate control
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Table 9-260 DI_RDARB_REQEN_SLV_L1C1 0x2051

Bit(s) R/W Default Description

11:0 R/W Oxfff rdarb_dc_req_en : unsigned , default = 12'hfff rdarb_dc_req_en [0]: the sIv0 req
to mst port0 enable, rdarb_dc_req_en [1]: the slv1 req to mst port0 enable,
rdarb_dc_req_en [2]: the slv2 req to mst portO enable, rdarb_dc_req_en [3]: the
slv3 req to mst port0 enable, rdarb_dc_req_en [4]: the slv4 req to mst port0 ena-
ble, rdarb_dc_req_en [5]: the slv5 req to mst port0 enable, rdarb_dc_req_en [6]:
the slv0 req to mst port1 enable, rdarb_dc_req_en [7]: the slv1 req to mst port1
enable, rdarb_dc_req_en [8]: the slv2 req to mst port1 enable, rdarb_dc req_en
[9]: the slv3 req to mst port1 enable, rdarb_dc_req_en [10]: the slv4 req to mst
port1 enable, rdarb_dc _req_en [11]: the sIv5 req to mst port1 enable,

Table 9-261 DI_RDARB_WEIGHO_SLV_L1C1 0x2052

Bit(s) R/W Default Description

29:0 R/W 0 rddc_weigh_sxn : unsigned , default = 0 rddc_weigh_sxn [0*6+:6]: the sIvO req
weigh number rddc_weigh_sxn [1*6+:6]: the slv1 req weigh'number rddc_weigh_
sxn [2¥6+:6]: the sIv2 req weigh number rddc_weigh_sxn [3*6+:6]: the slv3 req
weigh number rddc_weigh_sxn [4*6+:6]: the slv4 req weigh number

Table 9-262 DI_RDARB_WEIGH1_SLV_L1C1 0x2053

Bit(s) R/W Default Description

5:0 R/W 0 rddc_weigh_sxn : unsigned , default = 0 rddc_weigh_sxn [5*6+:6]: the slv5 req
weigh number

Table 9-263 DI_WRARB:-MODE_L1C1 0x2054

Bit(s) R/W Default Description

21:16 R/W 0 wrarb_sel :'uns; default = 0 , wrarb_sel [0]==0 slave dcO connect master port0
wrarb_sel[0]==1 slave dcO connect master port1 wrarb_sel [1]==0 slave dc1 con-
nect master portO wrarb_sel[1]==1 slave dc1 connect master port1 wrarb_sel [2]
==0 slave dc2 connect master port0 wrarb_sel[2]==1 slave dc2 connect master
port1 wrarb_sel [3]==0 slave dc3 connect master port0 wrarb_sel[3]==1 slave
dc3 connect master port1 wrarb_sel [4]==0 slave dc4 connect master port0
wrarb_sel[4]==1 slave dc4 connect master port1 wrarb_sel [5]==0 slave dc5 con-
nect master portO wrarb_sel[5]==1 slave dc5 connect master port1

9:8 R/W 0 wrarb_arb_mode : uns, default = 0, wrarb_arb_mode [0] master port0 arb way,
wrarb_arb_mode [1] master port1 arb way,

3.0 R/W 0 wrarb_gate_clk_ctrl : uns, default = 0, wrarb_gate_clk_ctrl [1:0] master port0 clk
gate control wrarb_gate_clk_ctrl [3:2] master port1 clk gate control

Table 9-264 DI_WRARB_REQEN_SLV_L1C1 0x2055

Bit(s) R/W Default Description

11:0 R/W 0 wrarb_dc_req_en : unsigned , default = 0 wrarb_dc_req_en [0]: the slvO req to
mst port0 enable, wrarb_dc_req_en [1]: the slv1 req to mst port0 enable, wrarb_
dc_req_en [2]: the slv2 req to mst port0 enable, wrarb_dc_req_en [3]: the slv3
req to mst port0 enable, wrarb_dc_req_en [4]: the slv4 req to mst portO enable,
wrarb_dc_req_en [5]: the slv5 req to mst port0 enable, wrarb_dc_req_en [0]: the
slv0 req to mst port1 enable, wrarb_dc_req_en [1]: the slv1 req to mst port1 ena-
ble, wrarb_dc_req_en [2]: the slv2 req to mst port1 enable, wrarb_dc_req_en [3]:
the slv3 req to mst port1 enable, wrarb_dc_req_en [4]: the sIv4 req to mst port1
enable, wrarb_dc_req_en [5]: the slv5 req to mst port1 enable,
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Table 9-265 DI_WRARB_WEIGHO0_SLV_L1C1 0x2056

Bit(s) R/W Default Description
29:0 R/W 0 wrdc_weigh_sxn : unsigned , default = 0 wrdc_weigh_sxn [0*6+:6]: the sIv0 req

weigh number wrdc_weigh_sxn [1*6+:6]: the slv1 req weigh number wrdc_

weigh_sxn [2*6+:6]: the slv2 req weigh number wrdc_weigh_sxn [3*6+:6]: the

slv3 req weigh number wrdc_weigh_sxn [4*6+:6]: the slv4 req weigh number

Table 9-266 DI_WRARB_WEIGH1_SLV_L1C1 0x2057

Bit(s) R/W Default Description
5:0 R/W 0 wrdc_weigh_sxn : unsigned , default = 0 wrdc_weigh_sxn [5*6+:6]: the sIv5 req

weigh number

Table 9-267 DI_RDWR_ARB_STATUS_L1C1 0x2058
Bit(s) R/W Default Description
3:2 R/W 0 wrarb_arb_busy : unsigned , default = 0
1:0 R/W 0 rdarb_arb_busy : unsigned , default = 0
Table 9-268 DI_ARB_DBG_CTRL_L1C1 0x2059
Bit(s) R/W Default Description
31:0 R/W 8 det_cmd_ctrl : unsigned', default = 8
Table 9-269 DI_ARB_DBG_STAT_L1C1 0x205a
Bit(s) R/W Default Description
31:0 R/W 0 det_dbg_stat : unsigned , default =0
Table 9-270 DI_RDARB_UGT_L1C1 0x205b
Bit(s) R/W Default Description
15:0 R/W 0x0 rdarb_ugt_basic : unsigned , default = {8{2'b1}};
Table 9-271 DI_RDARB_LIMTO0_L1C1 0x205c
Bit(s) R/IW Default | Description
31:0 R/W 0x0 rdarb_req_limt_num : unsigned , default = {2{16'h3f3f}};
Table 9-272 DI_WRARB_UGT_L1C1 0x205d

Bit(s) R/IW Default Description
11:0 R/W 0 wrarb_ugt_basic : unsigned , default = 0
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Table 9-273 DI_SUB_RDARB_MODE 0x37c0

Bit(s)

Default

Description

23:16

R/W

0

rdarb_sel : uns, default = 0, rdarb_sel [0]==0 slave dcO connect master port0
rdarb_sel[0]==1 slave dc0 connect master port1 rdarb_sel [1]==0 slave dc1 con-
nect master portO rdarb_sel[1]==1 slave dc1 connect master port1 rdarb_sel [2]
==0 slave dc2 connect master port0 rdarb_sel[2]==1 slave dc2 connect master
port1 rdarb_sel [3]==0 slave dc3 connect master port0 rdarb_sel[3]==1 slave dc3
connect master port1 rdarb_sel [4]==0 slave dc4 connect master portO rdarb_sel
[4]==1 slave dc4 connect master port1 rdarb_sel [5]==0 slave dc5 connect mas-
ter port0 rdarb_sel[5]==1 slave dc5 connect master port1 rdarb_sel [6]==0 slave
dcb connect master port0O rdarb_sel[6]==1 slave dc6 connect master port1
rdarb_sel [7]==0 slave dc5 connect master port0 rdarb_sel[7]==1 slave dc7 con-
nect master port1

9:8

R/W

rdarb_arb_mode : uns, default = 0, rdarb_arb_mode [0] master port0 arb way,
rdarb_arb_mode [1] master port1 arb way,

3.0

R/W

rdarb_gate_clk_ctrl : uns, default =0, rdarb_gate_clk_ctrl [1:0] master port0 clk
gate control rdarb_gate_clk_ctrl [3:2] master port1 clk gate control

Table 9-274 DI_SUB_RDARB_REQEN_SLV 0x37c1

Bit(s)

R/W

Default

Description

15:0

R/W

Oxffff

rdarb_dc_req_en : uns, default = 16'hffff , slvO~slv7 enable to mst.

Table 9-275 DI_SUB_RDARB_WEIGHO0_SLV 0x37c2

Bit(s)

R/W

Default

Description

29:0

R/W

0

rddc_weigh_sxn : unsigned , default = 0 rddc_weigh_sxn [0*6+:6]: the sIvO req
weigh number rddc_weigh_sxn [1*6+:6]: the slv1 req weigh number rddc_weigh_
sxn[2*6+:6]: the slv2 req weigh number rddc_weigh_sxn [3*6+:6]: the slv3 req
weigh number rddc_weigh_sxn [4*6+:6]: the slv4 req weigh number

Table 9-276 DI_SUB_RDARB_WEIGH1_SLV 0x37c3

Bit(s)

Default

Description

17:0

R/W

0

rddc_weigh_sxn : unsigned , default = 0 rddc_weigh_sxn [0*6+:6]: the sIv6 req
weigh number rddc_weigh_sxn [1*6+:6]: the slv7 req weigh number rddc_weigh_
sxn [2*6+:6]: the sIv8 req weigh number
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Table 9-277 DI_SUB_RDARB_UGT 0x37c4

Bit(s)

Default

Description

15:0

R/W

0x0

rdarb_ugt_basic : unsigned , default = {8'{2'h1}} rdarb_ugt_basic [0*1+:2]: 00 :
use auto fifo arugt generate the output arugt. 01 : use the register bit control 10 :
use the input arguen rdarb_ugt_basic [1*2+:2]: 00 : use auto fifo arugt generate
the output arugt. 01 : use the register bit control 10 : use the input arguen rdarb__
ugt_basic [2*2+:2]: 00 : use auto fifo arugt generate the output arugt. 01 : use the
register bit control 10 : use the input arguen rdarb_ugt_basic [3*2+:2]: 00 : use
auto fifo arugt generate the output arugt. 01 : use the register bit control 10 : use
the input arguen rdarb_ugt_basic [4*2+:2]: 00 : use auto fifo arugt generate the
output arugt. 01 : use the register bit control 10 : use the input arguen rdarb_ugt_
basic [5*2+:2]: 00 : use auto fifo arugt generate the output arugt. 01 : use the
register bit control 10 : use the input arguen rdarb_ugt_basic [6*2+:2]: 00 : use
auto fifo arugt generate the output arugt. 01 : use the register bit control 10 : use
the input arguen rdarb_ugt_basic [7*2+:2]: 00 : use auto fifo arugt generate the
output arugt. 01 : use the register bit control 10 : use the input arguen

Table 9-278 DI_SUB_RDARB_LIMTO0 0x37c5

Bit(s)

Default

Description

31:0

R/W

0x0

rdarb_req_limt_num : unsigned , default = {2{16'h3f3f}}

Table 9-279 DI_SUB_WRARB_MODE 0x37c6

Bit(s)

R/W

Default

Description

21:16

R/W

0

wrarb_sel : uns, default =0, wrarb_sel [0]==0 slave dcO connect master port0
wrarb_sel[0]==1 slave'dc0 connect master port1 wrarb_sel [1]==0 slave dc1 con-
nect master port0 wrarb_sel[1]==1 slave dc1 connect master port1 wrarb_sel [2]
==0 slave dc2 connect master port0 wrarb_sel[2]==1 slave dc2 connect master
port1 wrarb_ sel [3]==0 slave dc3 connect master port0 wrarb_sel[3]==1 slave
dc3 connect master port1 wrarb_sel [4]==0 slave dc4 connect master port0
wrarb_sel[4]==1 slave dc3 connect master port1 wrarb_sel [5]==0 slave dc5 con-
nect master portO wrarb_sel[5]==1 slave dc3 connect master port1

R/W

wrarb_arb_mode : uns, default = 0 , wrarb_arb_mode[0] master port0 arb way,

1:0

R/W

wrarb_gate_clk_ctrl : uns, default = 0, wrarb_gate_clk_ctrl[1:0] master portO clk
gate control

Table 9-280 DI_SUB_WRARB_REQEN_SLV 0x37c7

Bit(s)

R/W

Default

Description

5:0

R/W

0

wrarb_dc_req_en : unsigned , default = 0 wrarb_dc_req_en [0]: the sIv0 req to
mst port0 enable, wrarb_dc_req_en [1]: the slv1 req to mst portO enable, wrarb_
dc_req_en [2]: the slv2 req to mst port0 enable, wrarb_dc_req_en [0]: the sIv0
req to mst port1 enable, wrarb_dc_req_en [1]: the slv1 req to mst port1 enable,
wrarb_dc_req_en [2]: the slv2 req to mst port1 enable,

Table 9-281 DI_SUB_WRARB_WEIGHO0_SLV 0x37c8

Bit(s)

Default

Description

29:0

R/W

0

wrdc_weigh_sxn : unsigned , default = 0 wrdc_weigh_sxn [0*6+:6]: the sIv0 req
weigh number wrdc_weigh_sxn [1*6+:6]: the slv1 req weigh number wrdc_
weigh_sxn [2*6+:6]: the slv2 req weigh number wrdc_weigh_sxn [3*6+:6]: the

slv3 req weigh number wrdc_weigh_sxn [4*6+:6]: the slv4 req weigh number
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Table 9-282 DI_SUB_WRARB_WEIGH1_SLV 0x37c9

Bit(s) R/W Default Description
5:0 R/W 0 wrdc_weigh_sxn : unsigned , default = 0 the slv5 req weigh number
Table 9-283 DI_SUB_WRARB_UGT 0x37ca

Bit(s) R/W Default Description

11:0 R/W 0x0 rdarb_ugt_basic : unsigned , default = {8'{2'h1}} rdarb_ugt_basic [0*1+:2]: 00.:
use auto fifo arugt generate the output arugt. 01 : use the register bit control 10::
use the input arguen rdarb_ugt_basic [1*2+:2]: 00 : use auto fifo arugt generate
the output arugt. 01 : use the register bit control 10 : use the input arguen rdarb_
ugt_basic [2*2+:2]: 00 : use auto fifo arugt generate the output arugt. 01 : use the
register bit control 10 : use the input arguen rdarb_ugt_basic [3*2+:2]: 00 : use
auto fifo arugt generate the output arugt. 01 : use the register bit control 10 : use
the input arguen rdarb_ugt_basic [4*2+:2]: 00 : use auto fifo arugt generate the
output arugt. 01 : use the register bit control 10 : use the input arguen rdarb_ugt_
basic [5*2+:2]: 00 : use auto fifo arugt generate the output arugt. 01 : use the
register bit control 10 : use the input arguen

Table 9-284 DI_SUB_RDWR_ARB_STATUS 0x37cb

Bit(s) R/W Default Description

2 R.O 0 ro_wrarb_arb_busy : unsigned , default = 0

1 R/W 0x0 reserve :

0 R.O 0 ro_rdarb_arb_busy : unsigned , default = 0

Table 9-285 DI_SUB_ARB_DBG_CTRL 0x37cc
Bit(s) R/W Default Description
31:0 R.O 0 ro_det_cmd_ctrl : unsigned , default=0
Table 9-286 DI_SUB_ARB_DBG_STAT 0x37cd

Bit(s) R/W Default Description

31:0 R.O 0 ro_det_dbg_stat : unsigned , default =0
Table 9-287 CONTRD_CTRL1 0x37d0

Bit(s) R/W Default Description

25:24 R/W 0 reg_sync_sel : unsigned , default =0

23:16 R/W 0 reg_canvas_id : unsigned , default =0

14:12 R/W 1 reg_cmd_intr_len : unsigned , default = 1

11:10 R/W 1 reg_cmd_req_size : unsigned , default = 1

9:8 R/W 2 reg_burst_len : unsigned , default = 2

7 R/W 0 reg_swap_64bit : unsigned , default =0

6 R/W 0 reg_little_endian : unsigned , default = 0
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Bit(s) R/W Default Description

5 R/W 0 reg_y_rev : unsigned , default=0

4 R/W 0 reg_x_rev : unsigned , default=0

2:0 R/W 1 reg_pack_mode : unsigned , default = 1

Table 9-288 CONTRD_CTRL2 0x37d1

Bit(s) R/W Default Description
31:30 R/W 0 reg_sw_rst : unsigned , default =0
23:18 R/W 0 reg_gclk_ctrl : unsigned , default = 0
16 R/W 0 urgent
15 R/W 0 auto_urgent_en
14 R/W 0 urgent_wr
7:4 R/W 0 up_th
3:0 R/W 0 dn_th

Table 9-289 CONTRD_SCOPE_X 0x37d2
Bit(s) R/W Default Description
28:16 R/W 0 reg_x_end : unsigned, default = 0
12:0 R/W 0 reg_x_start : unsigned , default = 0

Table 9-290 CONTRD_SCOPE_Y 0x37d3
Bit(s) R/W Default Description
28:16 R/W 0 reg_y_end : unsigned , default =0
12:0 R/W 0 reg_y_start : unsigned , default=0

Table 9-291 CONTRD_RO_STAT 0x37d4
Bit(s) R/W Default | Description
15:0 R.O 0 ro_reg_status : unsigned , default = 0

Table 9-292 CONT2RD_CTRL1 0x37d5

Bit(s) R/W Default Description
25:24 R/W 0 reg_sync_sel : unsigned , default =0
23:16 R/W 0 reg_canvas_id : unsigned , default =0
14:12 R/W 1 reg_cmd_intr_len : unsigned , default = 1
11:10 R/W 1 reg_cmd_req_size : unsigned , default = 1
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Bit(s) R/W Default Description
9:8 R/W 2 reg_burst_len : unsigned , default = 2
7 R/W 0 reg_swap_64bit : unsigned , default=0
6 R/W 0 reg_little_endian : unsigned , default =0
5 R/W 0 reg_y_rev : unsigned , default =0
4 R/W 0 reg_x_rev : unsigned , default =0
2:0 R/W 1 reg_pack_mode : unsigned , default = 1
Table 9-293 CONT2RD_CTRL2 0x37d6

Bit(s) R/W Default Description
31:30 R/W 0 reg_sw_rst : unsigned , default =0
23:18 R/W 0 reg_gclk_ctrl : unsigned , default = 0
16 R/W 0 urgent
15 R/W 0 auto_urgent_en
14 R/W 0 urgent_wr
7:4 R/W 0 up_th
3:0 R/W 0 dn_th

Table 9-294 CONT2RD_SCOPE_X 0x37d7
Bit(s) R/W Default Description
28:16 R/W 0 reg.x_end: unsigned , default =0
12:0 R/W 0 reg_x_start : unsigned , default =0

Table 9-295 CONT2RD_SCOPE_Y 0x37d8
Bit(s) R/W Default Description
28:16 R/W 0 reg_y_end : unsigned , default =0
12:0 R/W 0 reg_y_start : unsigned , default =0

Table 9-296 CONT2RD_RO_STAT 0x37d9
Bit(s) R/W Default Description
15:0 R.O 0 ro_reg_status : unsigned , default =0
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Table 9-297 MTNRD_CTRL1 0x37da

Bit(s) R/W Default Description
25:24 R/W 0 reg_sync_sel : unsigned , default =0
23:16 R/W 0 reg_canvas_id : unsigned , default =0
14:12 R/W 1 reg_cmd_intr_len : unsigned , default = 1
11:10 R/W 1 reg_cmd_req_size : unsigned , default = 1
9:8 R/W 2 reg_burst_len : unsigned , default = 2
7 R/W 0 reg_swap_64bit : unsigned , default=0
6 R/W 0 reg_little_endian : unsigned , default =0
5 R/W 0 reg_y_rev : unsigned , default =0
4 R/W 0 reg_x_rev : unsigned , default=0
2:0 R/W 1 reg_pack_mode : unsigned , default = 1
Table 9-298 MTNRD_CTRL2 0x37db
Bit(s) R/IW Default Description
31:30 R/W 0 reg_sw_rst : unsigned , default = 0
23:18 R/W 0 reg_gclk_ctrl : unsigned , default =0
16 R/W 0 urgent
15 R/W 0 auto_urgent_en
14 R/W 0 urgent_wr
7:4 R/W 0 up_th
3:0 R/W 0 dn_th
Table 9-299 MTNRD_SCOPE_X 0x37dc
Bit(s) R/W Default Description
28:16 R/W 0 reg_x_end : unsigned , default = 0
12:0 R/W 0 reg_x_start : unsigned , default=0
Table 9-300 MTNRD_SCOPE_Y 0x37dd
Bit(s) R/W Default Description
28:16 R/W 0 reg_y_end : unsigned , default = 0
12:0 R/W 0 reg_y_start : unsigned , default =0
Table 9-301 MTNRD_RO_STAT 0x37de
Bit(s) R/W Default Description
15:0 R.O 0 ro_reg_status : unsigned , default =0
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Table 9-302 MCVECRD_CTRL1 0x37df
Bit(s) R/W Default Description
25:24 R/W 0 reg_sync_sel : unsigned , default =0
23:16 R/W 0 reg_canvas_id : unsigned , default =0
14:12 R/W 1 reg_cmd_intr_len : unsigned , default = 1
11:10 R/W 1 reg_cmd_req_size : unsigned , default = 1
9:8 R/W 2 reg_burst_len : unsigned , default = 2
7 R/W 0 reg_swap_64bit : unsigned , default =0
6 R/W 0 reg_little_endian : unsigned , default =0
5 R/W 0 reg_y_rev : unsigned , default=0
4 R/W 0 reg_x_rev : unsigned , default =0
2:0 R/W 1 reg_pack_mode : unsigned , default = 1
Table 9-303 MCVECRD_CTRL2 0x37¢e0
Bit(s) R/W Default Description
31:30 R/W reg_sw_rst: unsigned , default = 0
23:18 R/W 0 reg_gclk_ctrl : unsigned., default = 0
16 R/W 0 urgent
15 R/W 0 auto_urgent_en
14 R/W 0 urgent_wr
74 R/W 0 up.th
3:0 R/W 0 dn_th
Table 9-304 MCVECRD_SCOPE_X 0x37e1
Bit(s) R/W Default Description
28:16 R/W 0 reg_x_end : unsigned , default = 0
12:0 R/W 0 reg_x_start : unsigned , default =0
Table 9-305 MCVECRD_SCOPE_Y 0x37e2
Bit(s) R/W Default Description
28:16 R/W 0 reg_y_end : unsigned , default = 0
12:0 R/W 0 reg_y_start : unsigned , default=0
02 (2020-03-31) Amlogic Proprietary and Confidential 310

Copyright © Amlogic. All rights reserved.




S905X3 Datasheet 9 Video Path

Table 9-306 MCVECRD_RO_STAT 0x37e3
Bit(s) R/W Default Description
15:0 R.O 0 ro_reg_status : unsigned , default = 0

Table 9-307 MCINFRD_CTRL1 0x37e4
Bit(s) R/W Default Description
25:24 R/W 0 reg_sync_sel : unsigned , default =0
23:16 R/W 0 reg_canvas_id : unsigned , default =0
14:12 R/W 1 reg_cmd_intr_len : unsigned , default = 1
11:10 R/W 1 reg_cmd_req_size : unsigned , default =1
9:8 R/W 2 reg_burst_len : unsigned , default = 2
7 R/W 0 reg_swap_64bit : unsigned , default =0
6 R/W 0 reg_little_endian : unsigned , default = 0
5 R/W 0 reg_y_rev : unsigned , default =0
4 R/W 0 reg_x_rev : unsigned , default=0
2:0 R/W 1 reg_pack_mode : unsigned , default =1
Table 9-308 MCINFRD_CTRL2 0x37e5

Bit(s) R/W Default Description
31:30 R/W reg_sw_rst:unsigned, default =0
23:18 R/W 0 reg_gclk_ctrl : unsigned , default = 0
16 R/W 0 urgent
15 R/W 0 auto_urgent_en
14 R/W 0 urgent_wr
7:4 R/W 0 up_th
3:0 R/W 0 dn_th

Table 9-309 MCINFRD_SCOPE_X 0x37e6
Bit(s) R/IW Default Description
28:16 R/W 0 reg_x_end : unsigned , default =0
12:0 R/W 0 reg_x_start : unsigned , default =0

Table 9-310 MCINFRD_SCOPE_Y 0x37e7
Bit(s) R/W Default Description
28:16 R/W 0 reg_y_end : unsigned , default =0
12:0 R/W 0 reg_y_start : unsigned , default =0
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Table 9-311 MCINFRD_RO_STAT 0x37e8
Bit(s) R/W Default Description
15:0 R.O 0 ro_reg_status : unsigned , default =0
Table 9-312 CONTWR_X 0x37e9
Bit(s) R/W Default Description
31:30 R/W 2 burst_len : unsigned , default = 2
29 R/W 0 rev_x: unsigned , default=0
28:16 R/W 0 start_x : unsigned , default =0
12:0 R/W 2 end_x : unsigned , default = 2cf
Table 9-313 CONTWR_Y 0x37ea
Bit(s) R/W Default Description
31:30 R/W 0 canvas_id : unsigned , default =0
29 R/W 0 rev_y : unsigned , default=0
28:16 R/W 0 start_y : unsigned , default=0
12:0 R/W 0 end_y : unsigned , default = Ox1df
Table 9-314 CONTWR_CTRL 0x37eb
Bit(s) R/W Default Description
31:16 R/W 0 urgent_ctrl : unsigned , default = 0
15 R/W 0 force_wvalid : unsigned , default =0
14 R/W 0 canvas_syncen : unsigned , default =0
13 R/W 1 canvas_wr : unsigned , default = 1
12 R/W 0 reqg_en : unsigned , default =0
10 R/W 0 clr_wrrsp : unsigned , default =0
8 R/W 0 urgent : unsigned , default =0
7:0 R/W 0 canvas_index : unsigned , default =0
Table 9-315 CONTWR_CAN_SIZE 0x37ec
Bit(s) R/W Default Description
30:29 R/W 0 reg_rst : unsigned , default =0
28:16 R/W 0 hsizem1 : unsigned , default = 0x2cf
14 R/W 0 reg_reset : unsigned , default =0
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Bit(s) R/W Default Description
13 R/W 0 little_endian : unsigned , default =0
12:0 R/W 0 vsizem1 : unsigned , default = Ox1df
Table 9-316 MTNWR_X 0x37ed
Bit(s) R/W Default Description
31:30 R/W 2 burst_len : unsigned , default = 2
29 R/W 0 rev_x: unsigned , default=0
28:16 R/W 0 start_x : unsigned , default =0
12:0 R/W 2 end_x : unsigned , default = 2cf
Table 9-317 MTNWR_Y 0x37ee
Bit(s) R/IW Default Description
31:30 R/W 0 canvas_id : unsigned , default =0
29 R/W 0 rev_y : unsigned , default =0
28:16 R/W 0 start_y : unsigned , default =0
12:0 R/W 0 end_y : unsigned , default = Ox1df
Table 9-318 MTNWR_CTRL 0x37ef
Bit(s) R/W Default Description
31:16 R/W 0 urgent_ctrl: unsigned , default =0
15 R/W 0 force_wvalid : unsigned , default =0
14 R/W 0 canvas_syncen : unsigned , default =0
13 R/W 1 canvas_wr : unsigned , default = 1
12 R/W 0 req_en : unsigned , default =0
10 R/W 0 clr_wrrsp : unsigned , default =0
8 R/W 0 urgent : unsigned , default =0
7:0 R/W 0 canvas_index : unsigned , default =0
Table 9-319 MTNWR_CAN_SIZE 0x37f0
Bit(s) R/W Default Description
30:29 R/W 0 reg_rst : unsigned , default =0
28:16 R/W 0 hsizem1 : unsigned , default = Ox2cf
14 R/W 0 reg_reset : unsigned , default =0
13 R/W 0 little_endian : unsigned , default =0
12:0 R/W 0 vsizem1 : unsigned , default = Ox1df
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Table 9-320 MCVECWR_X 0x37f1

Bit(s) R/W Default Description
31:30 R/W 2 burst_len : unsigned , default = 2
29 R/W 0 rev_x: unsigned , default=0
28:16 R/W 0 start_x : unsigned , default =0
12:.0 R/W 2 end_x : unsigned , default = 2cf
Table 9-321 MCVECWR_Y 0x37f2
Bit(s) R/W Default Description
31:30 R/W 0 canvas_id : unsigned , default =0
29 R/W 0 rev_y : unsigned , default =0
28:16 R/W 0 start_y : unsigned , default =0
12:0 R/W 0 end_y : unsigned , default = Ox1df
Table 9-322 MCVECWR_CTRL 0x37f3
Bit(s) R/W Default Description
31:16 R/W 0 urgent_ctrl : unsigned, default = 0
15 R/W 0 force_wvalid : unsigned, default =0
14 R/W 0 canvas_syncen : unsigned , default =0
13 R/W 1 canvas_wr: unsigned , default = 1
12 R/W 0 reg_en :unsigned , default =0
10 R/W 0 clr_wrrsp : unsigned , default =0
8 R/W 0 urgent : unsigned , default = 0
7:0 R/W 0 canvas_index : unsigned , default = 0
Table 9-323 MCVECWR_CAN_SIZE 0x37f4
Bit(s) R/W Default Description
30:29 R/W 0 reg_rst: unsigned , default = 0
28:16 R/W 0 hsizem1 : unsigned , default = Ox2cf
14 R/W 0 reg_reset : unsigned , default =0
13 R/W 0 little_endian : unsigned , default=0
12:0 R/W 0 vsizem1 : unsigned , default = Ox1df
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Table 9-324 MCINFWR_X 0x37f5

Bit(s) R/W Default Description
31:30 R/W 2 burst_len : unsigned , default = 2
29 R/W 0 rev_x: unsigned , default=0
28:16 R/W 0 start_x : unsigned , default =0
12:0 R/W 2 end_x : unsigned , default = 2cf
Table 9-325 MCINFWR_Y 0x37f6
Bit(s) R/W Default Description
31:30 R/W 0 canvas_id : unsigned , default =0
29 R/W 0 rev_y : unsigned , default =0
28:16 R/W 0 start_y : unsigned , default =0
12:0 R/W 0 end_y : unsigned , default = Ox1df
Table 9-326 MCINFWR_CTRL 0x37f7
Bit(s) R/W Default Description
31:16 R/W 0 urgent_ctrl : unsigned , default = 0
15 R/W 0 force_wvalid : unsigned, default = 0
14 R/W 0 canvas_syncen : unsigned , default =0
13 R/W 1 canvas_wr :unsigned, default = 1
12 R/W 0 reg_en :‘unsigned , default = 0
10 R/W 0 clrwrrsp : unsigned , default =0
8 R/W 0 urgent: unsigned , default = 0
7:0 R/W 0 canvas_index : unsigned , default =0
Table 9-327 MCINFWR_CAN_SIZE 0x37f8
Bit(s) R/W Default Description
30:29 R/W 0 reg_rst : unsigned , default =0
28:16 R/W 0 hsizem1 : unsigned , default = Ox2cf
14 R/W 0 reg_reset : unsigned , default =0
13 R/W 0 little_endian : unsigned , default =0
12:0 R/W 0 vsizem1 : unsigned , default = Ox1df
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9.2.3.5 DI RMEM IF0 Registers

Table 9-328 DI_IFO_GEN_REG 0x2030

Bit(s)

Default

Description

31

R/W

0

ENABLE_FREE_CLK.
0: Gated clock for power saving 1: Free-running clock to drive logic

30

R/W

SW_RESET: Write 1 to this bit to generate a pulse to reset everything except
registers.

29

R/W

RESET_ON_GO_FIELD: Define whether to reset state machines on go_field
pulse.
0: No reset on go_field 1: go_field reset everything except registers

28

R/W

URGENT_CHROMA: Set urgent level for chroma fifo request from DDR.
0: Non urgent 1: Urgent

27

R/W

URGENT_LUMA: Set urgent level for luma fifo request from DDR.
0: Non urgent 1: Urgent

26

R/W

Chroma_end_at_last line: For chroma line, similar to luma_end_at_last line, as
below. Not used if data are stored together in one canvas.

25

R/W

Luma_end_at_last_line: Control whether continue outputting luma line past last
line.

0: Repeat the last line or dummy pixels, after past the last line 1: Stop outputting
data, once past the last line.

24-19

R/W

Hold_lines: After go_field, the number of lines to hold before the module is
enabled.

18

R/W

LAST_LINE: This bit controls whether we simply repeat the last line or we push
dummy pixels. ‘1’ tells'the state-machines to repeat the last line using the dummy
pixels defined in'the register below. ‘0’ indicates that the state-machine should
re-read the last line of real data.

17

Busy status of the state-machines. ‘1’ = busy, ‘0’ = idle

16

R/W

DEMUX_MODE: 0 = 4:2:2, 1 = RGB (24-bit). This value is used to control the de-
muxing logic when the picture is stored together. When a picture is stored togeth-
er, the data is read into a single FIFO (the Y FIFO) and must be demultiplexed
into the “drain” outputs. In the case of 4:2:2 the data is assumed to be stored in
memory in 16-bit chunks: <YCb><YCr><YCb><YCr>, the Y, Cb and Cr 8-bit val-
ues are pulled from the single Y-FIFO and sent out in pairs. This value is only val-
id when the picture is stored together. If the picture is separated into different
canvases, then this bit field is ignored.

15-14

R/W

BYTES_PER_PIXEL: This value is used to determine how many bytes are asso-
ciated with each pixel.

0:This value should be used if the image is stored separately (e.g. RGB or Y, Cb,
Cr). 1:This value should be used if the data is 4:2:2 data stored together. In this
case each pixel , YCb or YCr, is 16-bits (two bytes). 2:This value should be used
if the RGB (24-bit) data is stored together. 3:reserved for future use (alpha RGB).

13-12

R/W

DDR_BURST_SIZE_CR: This value is used to control the DDR burst request
size for the Cr FIFO.

0:Maximum burst = 24 64-bit values 1:Maximum burst = 32 64-bit values 2:Maxi-
mum burst = 48 64-bit values 3:Maximum burst = 64 64-bit values

11-10

R/W

DDR_BURST_SIZE_CB: This value is used to control the DDR burst request
size for the Cb FIFO.

0:Maximum burst = 24 64-bit values 1:Maximum burst = 32 64-bit values 2:Maxi-
mum burst = 48 64-bit values 3:Maximum burst = 64 64-bit values

9-8

R/W

DDR_BURST_SIZE_Y: This value is used to control the DDR burst request size
for the Y FIFO.

0:Maximum burst = 24 64-bit values 1:Maximum burst = 32 64-bit values 2:Maxi-
mum burst = 48 64-bit values 3:Maximum burst = 64 64-bit values
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Bit(s) R/W Default Description

7 R/W 0 MANUAL_START_FRAME: non-latching bit that can be used to simulate the go_
field signal for simulation.

6 R/W 0 CHRO_RPT_LASTL_CTRL: This bit controls whether to allow VPP’s chroma-re-
peat request.

5 R/W 0 Unused

4 R/W 0 LITTLE_ENDIAN: This bit defines the endianess of the memory data .

3 R/W 0 Chroma_hz_avg: For chroma line output control, similar to luma_hz_avg, as be-

low. Not used if data are stored together in one canvas.

2 R/W 0 Luma_hz_avg: Enable output half amount of data per line to save bandwidth.

0: Output every pixel per line 1: Output half line, each data averaged between
every 2 pixels Note: For 4:2:2 mode data stored together in one canvas, only do
averaging over luma data.

1 R/W 0 SEPARATE_EN: Set this bit to 1 if the image is in separate canvas locations.

0 R/W 0 ENABLE: This bit is set to 1 to enable the FIFOs and other logic. This bit can be
set to 0 to cleanup and put the logic into an IDLE state.

Table 9-329 DI_IFO_CANVASO — Picture 0 0x2031

Bit(s) R/W Default Description

31-24 R/W 0 unused

23-16 R/W 0 CANVASO_ADDR?2: Canvas table address for picture 0 for component 2 (Cr
FIFO). This value is ignored when the picture is stored together

15-8 R/W 0 CANVASO_ADDR1: Canvas table address for picture 0 for component 1 (Cb
FIFO). This value is.ignored when the picture is stored together

7-0 R/W 0 CANVASO_ADDRO: Canvas table address for picture 0 for component 0 (Y
FIFO).

Table 9-330 DI_IFO_LUMA_XO0 — Picture 0 0x2032

Bit(s) R/W Default Description

31 R/W 0 Unused

30-16 R/W 0 LUMA_X_ ENDOQO: Picture 0, luma X end value

15 R/W 0 Unused

14-0 R/W 0 LUMA_X_STARTO: Picture 0, luma X start value
Table 9-331 DI_IFO_LUMA_YO - Picture 0 0x2033

Bit(s) R/W Default Description

31-29 R/W 0 Unused

28-16 R/W 0 LUMA_Y_ENDQO: Picture 0, luma Y end value

15-13 R/W 0 Unused

12-0 R/W 0 LUMA_Y_STARTO: Picture 0, luma Y start value
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Table 9-332 DI_IFO_CHROMA_XO0 — Picture 0 0x2034

Bit(s) R/W Default Description

31 R/W 0 Unused

30-16 R/W 0 CHROMA_X_ENDOQO: Picture 0, chroma X end value. This value is only used
when the picture is not stored tegether.

15 R/W 0 Unused

14-0 R/W 0 CHROMA _X_STARTO: Picture 0, chroma X start value. This value is only used
when the picture is not stored tegether.

Table 9-333 DI_IFO_ CHROMA_YO0 - Picture 0 0x2035

Bit(s) R/W Default Description

31-29 R/W 0 Unused

28-16 R/W 0 CHROMA _Y_ENDQO: Picture 0, chroma Y end value. This value is only used
when the picture is not stored tegether.

15-13 R/W 0 Unused

12-0 R/W 0 CHROMA _Y_STARTO: Picture 0, chroma-Y start value. This value is only used
when the picture is not stored tegether.

Table 9-334 DI_IFO_REPEAT_LOOP - Pictures 0 and 1 0x2036

Bit(s) R/W Default Description

31-24 R/W 0 CHROMA_RPT /LOOP1: Repeat loop for Picture 1. Bits[6:4] = start loop pointer,
bits [2:0] = end loop pointer. Bits [7] and [3] are ignored.

23-16 R/W 0 LUMA_RPT LOOP1: Repeat loop for Picture 1. Bits[6:4] = start loop pointer, bits
[2:0] = end loop pointer. Bits [7] and [3] are ignored.

15-8 R/W 0 CHROMA_RPT_LOOPO: Repeat loop for Picture 0. Bits[6:4] = start loop pointer,
bits [2:0] = end loop pointer. Bits [7] and [3] are ignored.

7-0 R/W 0 LUMA_RPT_LOOPO: Repeat loop for Picture 0. Bits[6:4] = start loop pointer, bits
[2:0] = end loop pointer. Bits [7] and [3] are ignored.

Table 9-335 DI_IFO_LUMAO_RPT_PAT - Picture 0 LUMA repeat pattern 0x2037
Bit(s) R/W Default Description
31-0 R/W Luma repeat/skip pattern for picture 0
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Bits Pattern Pattern description
Index

31-28 7 Repeat/skip pattern:
Bit[3] = 0 indicates repeat.
Bit[3] = 1 indicates either skip, or output this line and then skip. How to interpret this bit
depends on the value of the previous pattern’s Bit[3]. If previous Bit[3]=0, then skip; If
previous Bit[3]=1, then output this line and then skip.
Bits[2:0] indicate the skip / repeat count.
Blow is an example of consecutive patterns, the start line is line O:
{0010} Repeat this line (line 0) two more times for a total of three line reads. Proceed
to next line (line 1).
{0000} Don’t repeat this line (line 1). This line will be read just once. Proceed to next
line (line 2).
{1000} Skip one line (line 2) to get to the next line (line 3). The skip implies that the
next line (line 3) should be read at least once.
{1011} Read this line (line 3) once, and then skip the next four lines to get to the next
line (line 8). The skip implies that the next line (line 8) should be read at least once.
{0100} Repeat this line (line 8) four more times for a total of five line read. Proceed
to next line (line 9).
{1001} Skip two lines to get to the next line (line 11). The skip implies that the next
line (line 11) should be read at least once.

27-24 6 See pattern definition above.

23-20 5 See pattern definition above.

19-16 4 See pattern definition above.

15-12 3 See pattern definition above.

11-8 2 See pattern definition above.

7-4 1 See pattern definition above.

3-0 0 See pattern definition above.

Table 9-336 DI_IFO_CHROMAUO_ RPT_PAT — Picture 0 CHROMA repeat pattern 0x2038
Bit(s) R/W Default Description
31-0 R/W 0 Chroma repeat/skip pattern for picture 0. See picture 0 luma pattern for descrip-
tion. This value is only used when the picture is not stored tegether.
Table 9-337 DI_IFO_DUMMY_PIXEL 0x2039

Bit(s) R/W. Default Description

31-24 R/W 0 Y or R dummy pixel value

23-16 R/W Cb or G dummy pixel value

15-8 R/W 0 Cr or B dummy pixel value

7-0 R/W 0 unused
Table 9-338 DI_IFO_LUMA_FIFO_SIZE 0x203A

Bit(s) R/W Default Description

8-0 W/R 128 fifo size
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Table 9-339 DI_IFO_RANGE_MAP_Y 0x203B

Bit(s) R/W Default Description
31-23 WIR 0 din offset
22-15 W/R 0 range map coef
13-10 W/R 0 range map din offset mult
9-1 WIR 0 dout offset
0 W/R 0 range map enable
Table 9-340 DI_IFO_RANGE_MAP_CB 0x203C
Bit(s) R/W Default Description
31-23 WIR 0 din offset
22-15 W/R 0 range map coef
13-10 W/R 0 range map din offset mult
9-1 WIR 0 dout offset
0 W/R 0 range map enable
Table 9-341 DI_IFO_RANGE_MAP_CR 0x203D
Bit(s) R/W Default Description
31-23 WIR 0 din offset
22-15 W/R 0 range map coef
13-10 W/R 0 range map.din offset mult
9-1 W/R 0 dout offset
0 WIR 0 range map enable

Y [n] = clip ( Round (.( (Y.[n]+DIN_OFFSET) * RANGE_MAP_COEF) / (1<<RANGE_MAP_SR) )

+DOUT_OFFSET);

To perform VC-1 range reduction, set the following:
DIN_OFFSET = 0x180 =-128;

RANGE_MAP_COEF =RANGE_MAPY +9
RANGE_MAP_SR =3

DOUT_OFFSET = 0x080 =128

To get the equivalent function:

Y[n] = clip((((Y[n]-128) * (RANGE_MAPY + 9) + 4) >> 3) +128);
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Table 9-342 Output data range conversion function

Bit(s) R/W Default Description

31-23 R/W DIN_OFFSET

22-15 R/W 0 RANGE_MAP_COEF

14 R/W 0 unused

13-10 R/W 0 RANGE_MAP_SR

9-1 R/W 0 DOUT_OFFSET

0 R/W 0 RANGE_MAP_EN

Table 9-343 DI_IFO_GEN_REG2 0x203E

Bit(s) R/W Default Description

31-30 R/W 0 unused

29 R/W 0 chroma line read sel

28 R/W 0 luma line read sel

25:24 R/W 0 shift_pat_cr

17:16 R/W 0 shift_pat_cb

9-8 R/W 0 shift_pat_y

6 R/W 0 hold_line[6]

3 R/W 0 y_rev

2 R/W 0 X_rev

1-0 R/W 0 COLOR_MAP: Define color map for NV12 or NV21 mode. Only applicable when
VD1_IFO_GEN_REG.SEPARATE_EN = 1.
0: NOT NV12 or NV21; 1: NV12 (CbCr); 2: NV21 (CrCb).

Table 9-344 DI_IFO_FMT_CTRL 0x203F

Bit(s) R/W Default Description

31 R/W 0 gatg_clk_en. 0=No clock gating, free-running; 1=Enable clock gating for power
saving.

30 R/W 0 soft_rst. If true, reset formatters.

29 R/W 0 unused

28 R/W 0 if true, horizontal formatter use repeating to generete pixel, otherwise use bilinear
interpolation

27-24 R/W 0 horizontal formatter initial phase

23 R/W 0 horizontal formatter repeat pixel 0 enable

22-21 R/W 0 horizontal Y/C ratio, 00: 1:1, 01: 2:1, 10: 4:1

20 R/W 0 horizontal formatter enable

19 R/W 0 if true, always use phase0 while vertical formater, meaning always repeat data,
no interpolation

18 R/W 0 if true, disable vertical formatter chroma repeat last line
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Bit(s) R/W Default Description
17 R/W 0 veritcal formatter dont need repeat line on phase0, 1: enable, 0: disable
16 R/W 0 veritcal formatter repeat line 0 enable
15-12 R/W 0 vertical formatter skip line num at the beginning
11-8 R/W 0 vertical formatter initial phase
7-1 R/W 0 vertical formatter phase step (3.4)
0 R/W 0 vertical formatter enable
Table 9-345 DI_IFO_FMT_W 0x2040
Bit(s) R/W Default Description
27-16 R/W 0 horizontal formatter width
11-0 R/W 0 vertical formatter width

9.2.3.6 VIUB Registers (slow clock)

DI_IF2_GEN_REG 0x2010

Same as DI_IF1_GEN_REG

DI_IF2_CANVASO

0x2011

Same as DI_IF1_CANVASO

DI_IF2_LUMA_X0

0x2012

Same as DI_IF1_LUMA_XO0

DI_IF2_LUMA_Y0

0x2013

Same as DI_IF1_LUMA_YO
DI_IF2_CHROMA_X0

Same as DI_IF1_CHROMA X0
DI_IF2_CHROMA_Y0
Same as DI_IF1_CHROMA_YO0
DI_IF2_RPT/LOOP 0x2016

Same as DIl_IF1_RPT_LOOP

DI-IF2_LUMAO_RPT_PAT
Same as DI_IF1_LUMAO_RPT_PAT

DI_IF2_CHROMAO_RPT_PAT

0x2014

0x2015

0x2017

0x2018

Same as DI_IF1_CHROMAO_RPT_PAT
DI_IF2_DUMMY_PIXEL
Same as DI_IF1_DUMMY_PIXEL
DI_IF2_LUMA_FIFO_SIZE
Same as DI_IF1_LUMA_FIFO_SIZE

0x2019

0x201a
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DI_IF2_RANGE_MAP_Y 0x201b
Same as DI_IF1_RANGE_MAP_Y
DI_IF2_RANGE_MAP_CB 0x201c
Same as DI_IF1_RANGE_MAP_CB
DI_IF2_RANGE_MAP_CR 0x201d
Same as DI_IF1_RANGE_MAP_CR
DI_IF2_GEN_REG2 0x201e

Same as DI_IF1_GEN_REG2
DI_IF2_FMT_CTRL 0x201f

Same as DI_IF1_FMT_CTRL
DI_IF2_FMT_W 0x2020

Same as DI_IF1_FMT_W
DI_IF2_URGENT_CTRL 0x2021
Same as DI_IF1_URGENT_CTRL

Table 9-346 DI_IFO_GEN_REG3 0x2042

Bit(s) R/W Default Description

11-10 R/W 0 cntl_dbg_mode

9-8 R/W 0 cntl_bits_mode : 0->8bit 1->10bit 422 2->10bit 444
6-4 R/W 3 cntl_blk_len

2-1 R/W 1 cntl_burst_len

0 R/W 1 cntl_64bit_rev

Table 9-347 DI_IF1_GEN_REG3 0x20a7

Bit(s) R/W Default Description

11-10 R/W 0 cntl_dbg_mode

9-8 R/W 0 cntl_bits_mode : 0->8bit 1->10bit 422 2->10bit 444
6-4 R/W 3 cntl_blk_len

2-1 R/W 1 cntl_burst_len

0 R/W 1 cntl_64bit_rev

Table 9-348 DI_IF2_GEN_REG3 0x2022

Bit(s) R/W Default Description

11-10 R/W 0 cntl_dbg_mode

9-8 R/W 0 cntl_bits_mode : 0->8bit 1->10bit 422 2->10bit 444
6-4 R/W 3 cntl_blk_len
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Bit(s) R/W Default Description
2-1 R/W 1 cntl_burst_len
0 R/W 1 cntl_64bit_rev

Table 9-349 DI_INP_GEN_REG3 0x20a8
Bit(s) R/W Default Description
11-10 R/W 0 cntl_dbg_mode
9-8 R/W 0 cntl_bits_mode : 0->8bit 1->10bit 422 2->10bit 444
6-4 R/W 3 cntl_blk_len
2-1 R/W 1 cntl_burst_len
0 R/W 1 cntl_64bit_rev

Table 9-350 DI_MEM_GEN_REG3 0x20a9
Bit(s) R/W Default Description
11-10 R/W 0 cntl_dbg_mode
9-8 R/W 0 cntl_bits_mode : 0->8bit 1->10bit 422 2->10bit 444
6-4 R/W 3 cntl_blk_len
2-1 R/W 1 cntl_burst_len
0 R/W 1 cntl_64bit_rev

Table 9-351 DI_CHAN2_GEN_REG3 0x20aa

Bit(s) R/W Default Description
11-10 R/W 0 cntl_dbg_mode
9-8 R/W 0 cntl_bits_mode : 0->8bit 1->10bit 422 2->10bit 444
6-4 R/W 3 cntl_blk_len
2-1 R/W 1 cntl_burst_len
0 R/W 1 cntl_64bit_rev

9.2.3.7 De-Interlace Registers

De-Interlace mif Registers

Table 9-352 DI_IF1_GEN_REG 0x17E8

Bit(s) R/W Default Description

31 WIR 0 enable free clk

30 W/R 0 sw reset : pulse bit
29 W/R 0 reset on go field
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Bit(s) R/W Default Description

28 W/R 0 urgent chroma

27 W/R 0 urgent luma

26 W/R 0 chroma end at last line : 0 = read last line or push dummy after last line; 1 = stop
read after last line

25 W/R 0 luma end at last line : 0 = read last line or push dummy after last line; 1 = stop
read after last line

24-19 W/R 4 hold line[5:0], see GEN_REG2[6]

18 W/R 1 last line mode: 0 = read last line; 1 = push fixed value

16 W/R 0 demux mode: 0 = 4:2:2 demux; 1 = RGB demuxing from a single FIFO

15-14 W/R 0 bytes per pixel : 0= 1byte per pixel; 1 = 2 bytes per pixel; 2 = 3bytes per pixel

13-12 W/R 0 burst size cr: 0 = 24x64; 1 = 32x64; 2 = 48x64; 3 = 64x64

11-10 W/R 0 burst size cb: 0 = 24x64; 1 = 32x64; 2 = 48x64; 3 = 64x64

9-8 W/R 0 burst size y: 0 = 24x64; 1 = 32x64; 2 = 48x64; 3 = 64x64

7 W/R 0 start frame manual : pulse bit

6 W/R 0 chroma repeat last1

5 WIR 0 Reserved

4 W/R 0 little endian: 0=Pixels are big-endian in memory; 1=Pixel are little-endian in
memory

3 W/R 0 chroma hz avg: 0= output pixel by pixel per line; 1= output half line ,average be-
tween every 2 pixels

2 W/R 0 luma_hz_avg: 0= output pixel by pixel per line; 1= output half line ,average be-
tween every 2 pixels

1 W/R 0 separate_en: Set to 1 to use 3 separate FIFO’s

0 WIR 0 enable

Table 9-353 DI_IF1_GEN_REG2 0x1790

Bit(s) R/W Default Description

31-30 R/W 0 unused

29 R/W 0 chroma line read sel

28 R/W 0 luma line read sel

25-14 W/R 0 shift pat cr

17-16 W/R 0 shift pat cb

9-8 W/R 0 shift pat y

6 W/R 0 hold_lines|[6]

3 W/R 0 y_rev: X read direction: 0=default ,normal read; 1=reverse read

2 W/R 0 x_rev: Y read direction: 0=default ,normal read; 1=reverse read

1-0 W/R 0 color map: O=default color map as defined by “bytes per pixel”’; 1=NV12(CbCr);
2=NV21(CrCb)
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Table 9-354 DI_IF1_CANVASO0 0x17E9
Bit(s) R/IW Default Description
31 W/R 0 canvas addr syncen
23-16 W/R 0 canvas addr2
15-8 W/R 0 canvas addr1
7-0 W/R 0 canvas addr0

Table 9-355 DI_IF1_LUMA_XO0 0x17EA
Bit(s) R/W Default Description
30-16 W/R 0 luma_x_end
14-0 W/R 0 luma_x_start

Table 9-356 DI_IF1_LUMA_YO0 0x17EB
Bit(s) R/W Default Description
28-16 W/R 0 luma_y_end
12-0 W/R 0 luma_y_start

Table 9-357 DI_IF1_CHROMA _X0 0x17EC
Bit(s) R/W Default Description
30-16 W/R 0 chroma_x end
14-0 W/R 0 chroma_x_start
Table 9-358 DI_IF1_CHROMA_Y0 0x17ED
Bit(s) R/W Default Description
28-16 W/R 0 chroma_y_end
12-0 WIR 0 chroma_y_start
Table 9-359 DI_IF1_RPT_LOOP 0x17EE
Bit(s) R/W Default Description
15-8 W/R 0 chroma repeat loop
7-0 W/R 0 luma repeat loop
Table 9-360 DI_IF1_LUMAO_RPT_PAT 0x17EF
Bit(s) R/W Default Description
31-0 W/R 0 luma repeat pattern
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Table 9-361 DI_IF1_CHROMAO_RPT_PAT 0x17F0

Bit(s) R/W Default Description
7-0 WIR 0 chroma repeat loop
Table 9-362 DI_IF1_DUMMY_PIXEL 0x17F1
Bit(s) R/IW Default Description
31-0 W/R 0x8080- | dummy pixel
00

Table 9-363 DI_IF1_LUMA_FIFO_SIZE 0x17F2
Bit(s) R/W Default Description
8-0 W/R 128 fifo size

Table 9-364 DI_IF1_RANGE_MAP_Y 0x17FC

Bit(s) R/W Default Description
31-23 W/R 0 din offset
22-15 W/R range map coef
13-10 W/R 0 range map din offset mult
9-1 WIR 0 dout offset
0 W/R 0 range map enable

Table 9-365 DI_IF1_RANGE_MAP_CB 0x17FD
Bit(s) R/W Default Description
31-23 W/R 0 din offset
22-15 W/R range map coef
13-10 W/R 0 range map din offset mult
9-1 W/R 0 dout offset
0 W/R 0 range map enable

Table 9-366 DI_IF1_RANGE_MAP_CR 0x17FE
Bit(s) R/W Default Description
31-23 W/R 0 din offset
22-15 W/R range map coef
13-10 W/R 0 range map din offset mult
9-1 WIR 0 dout offset
0 WIR 0 range map enable
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Table 9-367 DI_IF1_URGENT_CTRL 0x17A3

Bit(s) R/W Default Description
13-16 W/R 0 urgent_ctrl_luma:
bit 15: auto urgent_en bit 14: urgent_wr bit 7-4: up_threshold bit 3-0: down_
threshold
15-0 W/R 0 urgent_ctrl_chroma:
bit 15: auto urgent_en bit 14: urgent_wr bit 7-4: up_threshold bit 3-0: down_
threshold
Table 9-368 DI_IF1_FMT_CTRL 0x17F3
Bit(s) R/W Default Description
31 R/W 0 gat(_e_clk_en. 0=No clock gating, free-running; 1=Enable clock gating for power
saving.
30 R/W 0 soft_rst. If true, reset formatters.
29 R/W 0 unused
28 R/W 0 if true, horizontal formatter use repeating to generete pixel, otherwise use bilinear
interpolation
27-24 R/W 0 horizontal formatter initial phase
23 R/W 0 horizontal formatter repeat pixel 0 enable
22-21 R/W 0 horizontal Y/C ratio, 00: 1:1, 01: 2:1, 10: 4:1
20 R/W 0 horizontal formatter enable
19 R/W 0 if true, always use phase0 while vertical formater, meaning always repeat data,
no interpolation
18 R/W 0 if true, disable vertical formatter chroma repeat last line
17 R/W 0 veritcal formatter dont need repeat line on phase0, 1: enable, 0: disable
16 R/W 0 veritcal formatter repeat line 0 enable
15-12 R/W 0 vertical formatter skip line num at the beginning
11-8 R/W 0 vertical formatter initial phase
7-1 R/W 0 vertical formatter phase step (3.4)
0 R/W 0 vertical formatter enable
Table 9-369 DI_IF1_FMT_W 0x17F4
Bit(s) R/W Default Description
27-16 R/W 0 horizontal formatter width
12-0 R/W 0 vertical formatter width
Table 9-370 DI_INP_GEN_REG 0x17CE
Bit(s) R/W Default Description
31 WIR 0 enable free clk
30 W/R 0 sw reset : pulse bit
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Bit(s) R/W Default Description

29 W/R 0 reset on go field

28 W/R 0 urgent chroma

27 W/R 0 urgent luma

26 W/R 0 chroma end at last line : 0 = read last line or push dummy after last line; 1 = stop
read after last line

25 W/R 0 luma end at last line : 0 = read last line or push dummy after last line; 1 = stop
read after last line

24-19 W/R 4 hold line[5:0], see GEN_REG2[6]

18 W/R 1 last line mode: 0 = read last line; 1 = push fixed value

16 W/R 0 demux mode: 0 = 4:2:2 demux; 1 = RGB demuxing from a single FIFO

15-14 W/R 0 bytes per pixel : 0= 1byte per pixel; 1 = 2 bytes per pixel; 2 = 3bytes per pixel

13-12 WI/R 0 burst size cr: 0 = 24x64; 1 = 32x64; 2 = 48x64; 3 = 64x64

11-10 W/R 0 burst size cb: 0 = 24x64; 1 = 32x64; 2 = 48x64; 3 = 64x64

9-8 W/R 0 burst size y: 0 = 24x64; 1 = 32x64; 2 = 48x64; 3 = 64x64

7 W/R 0 start frame manual : pulse bit

6 W/R 0 chroma repeat last1

5 WIR 0 Reserved

4 W/R 0 little endian: 0=Pixels are big-endian in memory; 1=Pixel are little-endian in
memory

3 W/R 0 chroma hz avg: 0= output pixel by pixel per line; 1= output half line ,average be-
tween every 2 pixels

2 W/R 0 luma_hz_avg: 0= output pixel by pixel per line; 1= output half line ,average be-
tween every 2 pixels

1 W/R 0 separate_en: Set to 1 to use 3 separate FIFO’s

0 W/R 0 enable

Table 9-371 DI_INP_GEN_REG2 0x1791

Bit(s) R/W Default Description

29 WIR 0 chroma line read sel

28 WIR 0 luma line read sel

25-14 WIR 0 shift pat cr

17-16 W/R 0 shift pat cb

9-8 W/R 0 shift pat 'y

6 W/R 0 hold_lines|[6]

3 W/R 0 y_rev: X read direction: O=default ,normal read; 1=reverse read

2 W/R 0 x_rev: Y read direction: 0=default ,normal read; 1=reverse read

1-0 W/R 0 color map: O=default color map as defined by “bytes per pixel”’; 1=NV12(CbCr);
2=NV21(CrCb)
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Table 9-372 DI_INP_CANVASO0 0x17CF
Bit(s) R/IW Default Description
31 W/R 0 canvas addr syncen
23-16 W/R 0 canvas addr2
15-8 W/R 0 canvas addr1
7-0 W/R 0 canvas addr0

Table 9-373 DI_INP_LUMA_X0 0x17D0
Bit(s) R/W Default Description
30-16 W/R 0 luma_x_end
14-0 W/R 0 luma_x_start

Table 9-374 DI_INP_LUMA_YO0 0x17D1
Bit(s) R/W Default Description
28-16 W/R 0 luma_y_end
12-0 W/R 0 luma_y_start

Table 9-375 DI_INP_CHROMA _X0 0x17D2
Bit(s) R/W Default Description
30-16 W/R 0 chroma_x end
14-0 W/R 0 chroma_x_start
Table 9-376 DI_INP_CHROMA_YO0 0x17D3
Bit(s) R/W Default Description
28-16 W/R 0 chroma_y_end
12-0 WIR 0 chroma_y_start
Table 9-377 DI_INP_RPT_LOOP 0x17D4
Bit(s) R/IW Default | Description
15-8 W/R 0 chroma repeat loop
7-0 W/R 0 luma repeat loop
Table 9-378 DI_INP_LUMAO_RPT_PAT 0x17D5
Bit(s) R/W Default Description
31-0 W/R 0 luma repeat pattern
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Table 9-379 DI_INP_CHROMAO_RPT_PAT 0x17D6

Bit(s) R/W Default Description
7-0 WIR 0 chroma repeat loop
Table 9-380 DI_INP_DUMMY_PIXEL 0x17D7
Bit(s) R/IW Default Description
31-0 W/R 0x8080- | dummy pixel
00

Table 9-381 DI_INP_LUMA_FIFO_SIZE 0x17D8
Bit(s) R/W Default Description
8-0 W/R 128 fifo size

Table 9-382 DI_INP_RANGE_MAP_Y 0x17BA

Bit(s) R/W Default Description
31-23 W/R 0 din offset
22-15 W/R range map coef
13-10 W/R 0 range map din offset mult
9-1 WIR 0 dout offset
0 W/R 0 range map enable

Table 9-383 DI_INP_RANGE_MAP_CB 0x17BB
Bit(s) R/W Default Description
31-23 W/R 0 din offset
22-15 W/R range map coef
13-10 W/R 0 range map din offset mult
9-1 W/R 0 dout offset
0 W/R 0 range map enable

Table 9-384 DI_INP_RANGE_MAP_CR 0x17BC
Bit(s) R/W Default Description
31-23 W/R 0 din offset
22-15 W/R range map coef
13-10 W/R 0 range map din offset mult
9-1 WIR 0 dout offset
0 WIR 0 range map enable
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Table 9-385 DI_INP_URGENT_CTRL 0x17A4

Bit(s) R/W Default Description

13-16 W/R 0 urgent_ctrl_luma:
bit 15: auto urgent_en bit 14: urgent_wr bit 7-4: up_threshold bit 3-0: down_
threshold

15-0 W/R 0 urgent_ctrl_chroma:
bit 15: auto urgent_en bit 14: urgent_wr bit 7-4: up_threshold bit 3-0: down_
threshold

Table 9-386 DI_INP_FMT_CTRL 0x17D9

Bit(s) R/W Default Description

31 R/W 0 gat(_e_clk_en. 0=No clock gating, free-running; 1=Enable clock gating for power
saving.

30 R/W 0 soft_rst. If true, reset formatters.

29 R/W 0 unused

28 R/W 0 if true, horizontal formatter use repeating to generete pixel, otherwise use bilinear
interpolation

27-24 R/W 0 horizontal formatter initial phase

23 R/W 0 horizontal formatter repeat pixel 0 enable

22-21 R/W 0 horizontal Y/C ratio, 00: 1:1, 01: 2:1, 10: 4:1

20 R/W 0 horizontal formatter enable

19 R/W 0 if true, always use phase0 while vertical formater, meaning always repeat data,
no interpolation

18 R/W 0 if true, disable vertical formatter chroma repeat last line

17 R/W 0 veritcal formatter dont need repeat line on phase0, 1: enable, 0: disable

16 R/W 0 veritcal formatter repeat line 0 enable

15-12 R/W 0 vertical formatter skip line num at the beginning

11-8 R/W 0 vertical formatter initial phase

7-1 R/W 0 vertical formatter phase step (3.4)

0 R/W 0 vertical formatter enable
Table 9-387 DI_INP_FMT_W 0x17DA

Bit(s) R/W Default Description

27-16 R/W 0 horizontal formatter width

12-0 R/W 0 vertical formatter width

Table 9-388 DI_MEM_GEN_REG 0x17DB

Bit(s) R/W Default Description

31 WIR 0 enable free clk

30 W/R 0 sw reset : pulse bit
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Bit(s) R/W Default Description

29 W/R 0 reset on go field

28 W/R 0 urgent chroma

27 W/R 0 urgent luma

26 W/R 0 chroma end at last line : 0 = read last line or push dummy after last line; 1 = stop
read after last line

25 W/R 0 luma end at last line : 0 = read last line or push dummy after last line; 1 = stop
read after last line

24-19 WI/R 4 hold line[5:0], see GEN_REG2[6]

18 W/R 1 last line mode: 0 = read last line; 1 = push fixed value

16 W/R 0 demux mode: 0 = 4:2:2 demux; 1 = RGB demuxing from a single FIFO

15-14 W/R 0 bytes per pixel : 0= 1byte per pixel; 1 = 2 bytes per pixel; 2 = 3bytes per pixel

13-12 WI/R 0 burst size cr: 0 = 24x64; 1 = 32x64; 2 = 48x64; 3 = 64x64

11-10 W/R 0 burst size cb: 0 = 24x64; 1 = 32x64; 2 = 48x64; 3 = 64x64

9-8 W/R 0 burst size y: 0 = 24x64; 1 = 32x64; 2 = 48x64; 3 = 64x64

7 W/R 0 start frame manual : pulse bit

6 W/R 0 chroma repeat last1

5 WIR 0 Reserved

4 W/R 0 little endian: 0=Pixels are big-endian in memory; 1=Pixel are little-endian in
memory

3 W/R 0 chroma hz avg: 0= output pixel by pixel per line; 1= output half line ,average be-
tween every 2 pixels

2 W/R 0 luma_hz_avg: 0= output pixel by pixel per line; 1= output half line ,average be-
tween every 2 pixels

1 W/R 0 separate_en: Set to 1 to use 3 separate FIFO’s

0 W/R 0 enable

Table 9-389 DI_MEM_GEN_REG2 0x1792

Bit(s) R/W Default Description

25-14 W/R 0 shift pat cr

17-16 W/R 0 shift pat cb

9-8 W/R 0 shift pat y

6 W/R 0 hold_lines|[6]

3 WI/R 0 y_rev: X read direction: O=default ,normal read; 1=reverse read

2 W/R 0 x_rev: Y read direction: 0=default ,normal read; 1=reverse read

1-0 W/R 0 color map: 0=default color map as defined by “bytes per pixel”; 1=NV12(CbCr);
2=NV21(CrCb)
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Table 9-390 DI_MEM_CANVASO0 0x17DC
Bit(s) R/IW Default Description
31 W/R 0 canvas addr syncen
23-16 W/R 0 canvas addr2
15-8 W/R 0 canvas addr1
7-0 W/R 0 canvas addr0

Table 9-391 DI_MEM_LUMA_XO0 0x17DD
Bit(s) R/W Default Description
30-16 W/R 0 luma_x_end
14-0 W/R 0 luma_x_start

Table 9-392 DI_MEM_LUMA_YO0 0x17DE
Bit(s) R/W Default Description
28-16 W/R 0 luma_y_end
12-0 W/R 0 luma_y_start

Table 9-393 DI_MEM_CHROMA _X0 0x17DF
Bit(s) R/W Default Description
30-16 W/R 0 chroma_x end
14-0 W/R 0 chroma_x_start
Table 9-394 DI_MEM_CHROMA_YO0 0x17E0Q

Bit(s) R/W Default Description
28-16 W/R 0 chroma_y_end
12-0 WIR 0 chroma_y_start

Table 9-395 DI_MEM_RPT_LOOP 0x17E1
Bit(s) R/W Default Description
15-8 W/R 0 chroma repeat loop
7-0 W/R 0 luma repeat loop

Table 9-396 DI_MEM_LUMAO_RPT_PAT 0x17E2
Bit(s) R/W Default Description
31-0 W/R 0 luma repeat pattern
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Table 9-397 DI_MEM_CHROMAO_RPT_PAT 0x17E3

Bit(s) R/W Default Description
7-0 WIR 0 chroma repeat loop
Table 9-398 DI_MEM_DUMMY_PIXEL 0x17E4
Bit(s) R/IW Default Description
31-0 W/R 0x8080- | dummy pixel
00

Table 9-399 DI_MEM_LUMA_FIFO_SIZE 0x17E5
Bit(s) R/W Default Description
8-0 W/R 128 fifo size

Table 9-400 DI_MEM_RANGE_MAP_Y 0x17BD

Bit(s) R/W Default Description
31-23 W/R 0 din offset
22-15 W/R range map coef
13-10 W/R 0 range map din offset mult
9-1 WIR 0 dout offset
0 W/R 0 range map enable

Table 9-401 DI_MEM_RANGE_MAP_CB 0x17BE
Bit(s) R/W Default Description
31-23 W/R 0 din offset
22-15 W/R range map coef
13-10 W/R 0 range map din offset mult
9-1 W/R 0 dout offset
0 W/R 0 range map enable

Table 9-402 DI_MEM_RANGE_MAP_CR 0x17BF
Bit(s) R/W Default Description
31-23 W/R 0 din offset
22-15 W/R range map coef
13-10 W/R 0 range map din offset mult
9-1 WIR 0 dout offset
0 WIR 0 range map enable

02 (2020-03-31)

Amlogic Proprietary and Confidential
Copyright © Amlogic. All rights reserved.

335



S905X3 Datasheet

9 Video Path

Table 9-403 DI_MEM_URGENT_CTRL 0x17A5

Bit(s) R/W Default Description

13-16 W/R 0 urgent_ctrl_luma:
bit 15: auto urgent_en bit 14: urgent_wr bit 7-4: up_threshold bit 3-0: down_
threshold

15-0 W/R 0 urgent_ctrl_chroma:
bit 15: auto urgent_en bit 14: urgent_wr bit 7-4: up_threshold bit 3-0: down_
threshold

Table 9-404 DI_MEM_FMT_CTRL 0x17E6

Bit(s) R/W Default Description

31 R/W 0 gat(_e_clk_en. 0=No clock gating, free-running; 1=Enable clock gating for power
saving.

30 R/W 0 soft_rst. If true, reset formatters.

29 R/W 0 unused

28 R/W 0 if true, horizontal formatter use repeating to generete pixel, otherwise use bilinear
interpolation

27-24 R/W 0 horizontal formatter initial phase

23 R/W 0 horizontal formatter repeat pixel 0 enable

22-21 R/W 0 horizontal Y/C ratio, 00: 1:1, 01: 2:1, 10: 4:1

20 R/W 0 horizontal formatter enable

19 R/W 0 if true, always use phase0 while vertical formater, meaning always repeat data,
no interpolation

18 R/W 0 if true, disable vertical formatter chroma repeat last line

17 R/W 0 veritcal formatter dont need repeat line on phase0, 1: enable, 0: disable

16 R/W 0 veritcal formatter repeat line 0 enable

15-12 R/W 0 vertical formatter skip line num at the beginning

11-8 R/W 0 vertical formatter initial phase

7-1 R/W 0 vertical formatter phase step (3.4)

0 R/W 0 vertical formatter enable
Table 9-405 DI_MEM_FMT_W 0x17E7

Bit(s) R/W Default Description

27-16 R/W 0 horizontal formatter width

12-0 R/W 0 vertical formatter width

Table 9-406 DI_CHAN2_GEN_REG 0x17F5

Bit(s) R/W Default Description

31 WIR 0 enable free clk

30 W/R 0 sw reset : pulse bit
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Bit(s) R/W Default Description

29 W/R 0 reset on go field

28 W/R 0 urgent chroma

27 W/R 0 urgent luma

26 W/R 0 chroma end at last line : 0 = read last line or push dummy after last line; 1 = stop
read after last line

25 W/R 0 luma end at last line : 0 = read last line or push dummy after last line; 1 = stop
read after last line

24-19 WI/R 4 hold line[5:0], see GEN_REG2[6]

18 W/R 1 last line mode: 0 = read last line; 1 = push fixed value

16 W/R 0 demux mode: 0 = 4:2:2 demux; 1 = RGB demuxing from a single FIFO

15-14 W/R 0 bytes per pixel : 0= 1byte per pixel; 1 = 2 bytes per pixel; 2 = 3bytes per pixel

13-12 WI/R 0 burst size cr: 0 = 24x64; 1 = 32x64; 2 = 48x64; 3 = 64x64

11-10 W/R 0 burst size cb: 0 = 24x64; 1 = 32x64; 2 = 48x64; 3 = 64x64

9-8 W/R 0 burst size y: 0 = 24x64; 1 = 32x64; 2 = 48x64; 3 = 64x64

7 W/R 0 start frame manual : pulse bit

6 W/R 0 chroma repeat last1

5 WIR 0 Reserved

4 W/R 0 little endian: 0=Pixels are big-endian in memory; 1=Pixel are little-endian in
memory

3 W/R 0 chroma hz avg: 0= output pixel by pixel per line; 1= output half line ,average be-
tween every 2 pixels

2 W/R 0 luma_hz_avg: 0= output pixel by pixel per line; 1= output half line ,average be-
tween every 2 pixels

1 W/R 0 separate_en: Set to 1 to use 3 separate FIFO’s

0 W/R 0 enable

Table 9-407 DI_CHAN2_GEN_REG2 0x17B7

Bit(s) R/W Default Description

25-14 W/R 0 shift pat cr

17-16 W/R 0 shift pat cb

9-8 W/R 0 shift pat y

6 W/R 0 hold_lines|[6]

3 WI/R 0 y_rev: X read direction: O=default ,normal read; 1=reverse read

2 W/R 0 x_rev: Y read direction: 0=default ,normal read; 1=reverse read

1-0 W/R 0 color map: 0=default color map as defined by “bytes per pixel”; 1=NV12(CbCr);
2=NV21(CrCb)
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Table 9-408 DI_CHAN2_CANVASO0 0x17F6
Bit(s) R/IW Default Description
31 W/R 0 canvas addr syncen
23-16 W/R 0 canvas addr2
15-8 W/R 0 canvas addr1
7-0 W/R 0 canvas addr0

Table 9-409 DI_CHAN2_LUMA_XO0 0x17F7
Bit(s) R/W Default Description
30-16 W/R 0 luma_x_end
14-0 W/R 0 luma_x_start

Table 9-410 DI_CHAN2_LUMA_YO0 0x17F8
Bit(s) R/W Default Description
28-16 W/R 0 luma_y_end
12-0 W/R 0 luma_y_start

Table 9-411 DI_CHAN2_CHROMA _X0 0x17F9
Bit(s) R/W Default Description
30-16 W/R 0 chroma_x end
14-0 W/R 0 chroma_x_start
Table 9-412 DI_CHAN2_CHROMA_YO0 0x17FA
Bit(s) R/W Default Description
28-16 W/R 0 chroma_y_end
12-0 WIR 0 chroma_y_start
Table 9-413 DI_CHAN2_RPT_LOOP 0x17FB
Bit(s) R/W Default Description
15-8 W/R 0 chroma repeat loop
7-0 W/R 0 luma repeat loop
Table 9-414 DI_CHAN2_LUMAO_RPT_PAT 0x17B0
Bit(s) R/W Default Description
31-0 W/R 0 luma repeat pattern
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Table 9-415 DI_CHAN2_CHROMAO_RPT_PAT 0x17B1
Bit(s) R/W Default Description
7-0 WIR 0 chroma repeat loop
Table 9-416 DI_CHAN2_DUMMY_PIXEL 0x17B2
Bit(s) R/IW Default Description
31-0 W/R 0x8080- | dummy pixel
00

Table 9-417 DI_CHAN2_LUMA_FIFO_SIZE 0x17B3
Bit(s) R/W Default Description
8-0 W/R 128 fifo size

Table 9-418 DI_CHAN2_RANGE_MAP_Y 0x17B4

Bit(s) R/W Default Description
31-23 W/R 0 din offset
22-15 W/R range map coef
13-10 W/R 0 range map din offset mult
9-1 WIR 0 dout offset
0 W/R 0 range map enable

Table 9-419 DI_CHAN2_RANGE_MAP_CB 0x17B5
Bit(s) R/W Default Description
31-23 W/R 0 din offset
22-15 W/R range map coef
13-10 W/R 0 range map din offset mult
9-1 WIR 0 dout offset
0 W/R 0 range map enable

Table 9-420 DI_CHAN2_RANGE_MAP_CR 0x17B6
Bit(s) R/W Default Description
31-23 WIR 0 din offset
22-15 WIR range map coef
13-10 W/R 0 range map din offset mult
9-1 W/R 0 dout offset
0 WIR 0 range map enable
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Table 9-421 DI_CHAN2_URGENT_CTRL 0x17A6

Bit(s) R/W Default Description

13-16 W/R 0 urgent_ctrl_luma:
bit 15: auto urgent_en bit 14: urgent_wr bit 7-4: up_threshold bit 3-0: down_
threshold

15-0 W/R 0 urgent_ctrl_chroma:

threshold

bit 15: auto urgent_en bit 14: urgent_wr bit 7-4: up_threshold bit 3-0: down_

Table 9-422 DI_CHAN2_FMT_CTRL 0x17B8

Bit(s) R/W Default Description

31 R/W 0 gat(_e_clk_en. 0=No clock gating, free-running; 1=Enable clock gating for power
saving.

30 R/W 0 soft_rst. If true, reset formatters.

29 R/W 0 unused

28 R/W 0 if true, horizontal formatter use repeating to generete pixel, otherwise use bilinear
interpolation

27-24 R/W 0 horizontal formatter initial phase

23 R/W 0 horizontal formatter repeat pixel 0 enable

22-21 R/W 0 horizontal Y/C ratio, 00: 1:1, 01: 2:1, 10: 4:1

20 R/W 0 horizontal formatter enable

19 R/W 0 if true, always use phase0 while vertical formater, meaning always repeat data,
no interpolation

18 R/W 0 if true, disable vertical formatter chroma repeat last line

17 R/W 0 veritcal formatter dont need repeat line on phase0, 1: enable, 0: disable

16 R/W 0 veritcal formatter repeat line 0 enable

15-12 R/W 0 vertical formatter skip line num at the beginning

11-8 R/W 0 vertical formatter initial phase

7-1 R/W 0 vertical formatter phase step (3.4)

0 R/W 0 vertical formatter enable

Table 9-423 DI_CHAN2_FMT_W 0x17B9

Bit(s) R/W Default Description

27-16 R/W 0 horizontal formatter width

12-0 R/W 0 vertical formatter width
Table 9-424 DI_NRWR_CTRL 0x17C2

Bit(s) R/W Default Description

31 R/W 0 Pending_ddr_wrrsp_nrwr

30 R/W 0 Nrwr_reg_swap
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Bit(s) R/W Default Description
29-26 R/W 0 Nrwr_burst_lim
25 R/W 0 Nrwr_canvas_syncen
24 R/W 0 Nrwr_no_clk_gate
23-22 R/W 0 Nrwr_rgb_mode, 0: 4:2:2 to one canvas; 1: 4:4:4 to one canvas; 2: Y to luma can-

vas, CbCr to chroma canvas, for NV12/21; 3: Reserved.
21-20 R/W 0 Nrwr_hconv_mode
19-18 R/W 0 Nrwr_vconv_mode
17 R/W 0 Nrwr_swap_cbcr
16 R/W 0 Nrwr_urgent
15-8 R/W 0 Nrwr_canvas_index_chroma
7-0 R/W 0 Nrwr_canvas_index_luma

Table 9-425 DI_NRWR_X 0x17C0
Bit(s) R/W Default Description
31 R/W 0 Nrwr_little_endian
30 R/W 0 Nrwr_rev_x
29-16 R/W 0 Nrwr_start_x
15-14 R/W 0 nrwr_words_lim[3:2]
13-0 Nrwr_end_x
Table 9-426 DI_NRWR_Y 0x17C1

Bit(s) R/W Default Description
31-30 R/W 1 Nrwr_words_Ilim[1:0]
29 R/W 0 Nrwr_rev_y
28-16 R/W 0 Nrwr_start_y
15 R/W 0 Nrwr_ext_en
14 RIW 1 Nrwr bit10 mode
12-0 R/W 0 Nrwr_end_y

Table 9-427 DI_DIWR_CTRL 0x17C8
Bit(s) R/W Default Description
31 R/W 0 Pending_ddr_wrrsp_Diwr
30 R/W 0 Diwr_reg_swap
29-26 R/W 0 Diwr_burst_lim
25 R/W 0 Diwr_canvas_syncen
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Bit(s) R/W Default Description
24 R/W 0 Diwr_no_clk_gate
23-22 R/W 0 Diwr_rgb_mode, 0: 4:2:2 to one canvas; 1: 4:4:4 to one canvas; 2: Y to luma can-
vas, CbCr to chroma canvas, for NV12/21; 3: Reserved.
21-20 R/W 0 Diwr_hconv_mode
19-18 R/W 0 Diwr_vconv_mode
17 R/W 0 Diwr_swap_cbcr
16 R/W 0 Diwr_urgent
15-8 R/W 0 Diwr_canvas_index_chroma
7-0 R/W 0 Diwr_canvas_index_luma
Table 9-428 DI_DIWR_X 0x17C6
Bit(s) R/IW Default Description
31 R/W 0 Diwr_little_endian
30 R/W 0 Diwr_rev_x
29-16 R/W 0 Diwr_start_x
15-14 R/W 0 Diwr_words_lim[3:2]
13-0 Diwr_end_x
Table 9-429 DI_DIWR_Y 0x17C7
Bit(s) R/W Default Description
31-30 R/W 1 Diwr_words_lim[1:0]
29 R/W 0 Diwr_rev_y
28-16 R/W 0 Diwr_start_y
15 R/W 0 Diwr_ext_en
14 R/W 1 Diwr bit10 mode
12-0 R/W 0 Diwr_end_y
Table 9-430 DI_CONTWR_CTRL 0x17A2
Bit(s) R/W Default Description
31 R/W 0 write : clear wrrsp; read : Pending_ddr_wrrsp
11 R/W canvas sync_enable
10 R/W 0 bits per pixel
8 R/W 0 urgent
7-0 R/W 0 canvas_index
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Di mad registers

Table 9-431 DI_PRE_GL_CTRL 0x20ab
Bit(s) R/IW Default Description
31 W/R 0 pre count enable
30 W/R 0 pre count reset
29:16 W/R 0x20 total line number for pre count
15 w 0 pre mif manual start
13:0 WIR Oxc the line number of pre frame reset

Table 9-432 DI_PRE_GL_THD 0x20ac

Bit(s) R/W Default Description
21:16 W/R 10 DI PRE hold line number
15:0 W/R 1920 H total pixel number for pre count

Table 9-433 DI_POST_GL_CTRL 0x20ad
Bit(s) R/W Default Description
31 W/R 0 post count enable
30 W/R 0 post count reset
29:16 W/R 0x20 total line number for post count
15 W 0 post mif manual start
13:.0 W/R Oxc the line number of post frame reset

Table 9-434 DI_POST_GL_THD 0x20ae
Bit(s) R/W Default Description
21:16 WIR 10 DI POST hold line number
15:0 W/R 1920 H total pixel number for post count

Table 9-435 DI_PRE_CTRL 0x1700
Bit(s) R/IW Default Description
31 W/R cbus_pre_frame_rst
30 WI/R cbus_pre_soft _rst
29 W/R pre_field_num
28 W/R di mem mif bypass : 1:bypass
27:26 W/R mode_444c422
25 W/R di_cont_read_en
24:23 W/R mode_422c444
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Bit(s) R/W Default Description
22 W/R mtn_after _nr
21:16 W/R pre_hold_fifo_lines
21 W/R pre field num for nr
20 W/R pre field num for pulldown
19 W/R pre field num for mcdi
18 W/R pd_mtn_swap
17 W/R reg_me_autoen
16 W/R reg_me_en
15 WIR nr_wr_by
14 WI/R use_vdin_go_line
13 W/R di_prevdin_en
12 WIR di_pre_viu_link
11 W/R di_chan3_enable
10 W/R di_mcinfo_rd_mif en
9 W/R di_buf2_en
8 WI/R di_chan2_en
7 W/R prenr_hist_en
6 W/R chan2_hist_en
5 W/R hist_check_en
4 WI/R check_after_nr
3 W/R check222p en
2 W/R check322p_en
1 W/R mtn_en
0 W/R nr_en
Table 9-436 DI_POST_CTRL 0x1701
Bit(s) R/W. Default Description
31 W/R cbus_post_frame_rst
30 W/R cbus_post_soft_rst
29 W/R post_field_num
21:16 W/R post_hold_fifo_lines
14 W/R mc vector invert 1:invert 0:no invert
13 W/R prepost_link
12 WI/R di_post_viu_link
1" WI/R di_post_repeat
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Bit(s) R/W Default Description
10 W/R di_post_drop_1st
9 W/R mif0_to_vpp_en
8 W/R di_vpp_out_en
7 W/R di_wr_bk_en
6 W/R di_mux_en
5 W/R di_blend_en
4 W/R di_mtnp_read_en
3 W/R di_mcvec_read_en
2 WI/R di_ei_en
1 W/R di_buf1_en
0 W/R di_buf0_en

Table 9-437 DI_POST_SIZE 0x1702
Bit(s) R/W Default Description
31:29 W/R 0 diwr_field_mode
28:16 WI/R 0 vsize1post
12:0 W/R 0 hsize1post

Table 9-438 DI_PRE_SIZE 0x1703
Bit(s) R/W Default Description
31:29 W/R 0 nrwr_field_mode
28:16 W/R 0 vsize1pre
12:0 W/R 0 hsize1pre
Table 9-439 DI_EI_CTRLO 0x1704

Bit(s) R/IW Default Description
23:16 W/R ?lit()_filter[2:+] abs_diff_left>filter && ...right>filter && ...top>filter && ...bot>filter ->

iiter
15:8 WI/R ei0_threshold[2:+]
3 W/R ei0_vertical
2 W/R ei0_bpscf2
1 W/R ei0_bpsfar1
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Table 9-440 DI_EI_CTRL1 0x1705

Bit(s) R/W Default Description
31:24 W/R ei0_diff
23:16 W/R ei0_angle45
15:8 W/R ei0_peak
7:0 W/R ei0_cross

Table 9-441 DI_EI_CTRL2 0x1706

Bit(s) R/W Default Description
31:24 W/R ei0_close2
23:16 W/R ei0_close1
15:8 W/R ei0_far2

7:0 W/R ei0_far1

Table 9-442 DI_NR_CTRLO 0x1707

Bit(s) R/W Default | Description
26 WIR nr_cue_en
25 W/R nr2_en

Table 9-443 DI_NR_CTRL1 0x1708

Bit(s) R/W Default Description

31:30 W/R mot_p1itxtcore_mode
29:24 W/R mot_p1ixtcore_clmt
21:16 W/R mot_p1txtcore_ylmt
15:8 W/R mot_p1txtcore_crate
7:0 WI/R mot_p1txtcore_yrate

Table 9-444 DI_NR_CTRL2 0x1709

Bit(s) R/W Default Description
29:24 W/R mot_curtxtcore_cimt
21:16 W/R mot_curtxtcore_yimt
15:8 W/R mot_curtxtcore_crate
7:0 W/R mot_curtxtcore_yrate
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Table 9-445 DI_CANVAS_URGENTO0 0x170a

Bit(s) R/W Default Description
26 R/W 0 di write mif bvalid_sel: 1. Bvalid_singnal from bus, 0: bytes_wr handshakes
25 R/W 0 di write mif burst last sel: 1. All kind of burst last signal include ext_data_last. 0.
Used the normal burst last signal
24:16 W/R 0 Di write mif urgent ctrl
9 R/W 0 nr write mif bvalid_sel: 1. Bvalid_singnal from bus, 0: bytes_wr handshakes
8 R/W 0 nr write mif burst last sel: 1. All kind of burst last signal include ext_data_last. 0.
Used the normal burst last signal
7:0 W/R 0 Nr write mif urgent ctrl
Table 9-446 DI_MTN_CTRL 0x170b
Bit(s) R/W Default Description
31 W/R reg_mtn_1_en if 0x170b[0]=1 (DI_MTN_CTRL)
30 W/R 0 reg_mtn_init if 0x170b[0]=1 (DI_MTN_CTRL)
29 W/R 0 reg_di2nr_txt_en if 0x170b[0]=1 (DI_MTN_CTRL)
28 W/R 0 reg_di2nr_txt_mode if 0x170b[0]=1(DI_MTN_CTRL)
27:24 W/R 0 reg_mtn_def if 0x170b[0]=1 (DI_MTN_CTRL)
23:0 WIR 0 reserved
Table 9-447 DI_MTN_CTRL1 0x170c
Bit(s) R/W Default Description
17 WIR Invert NR field
16 W/R Invert pulldown field
15 WIR Invert mcdi field
14 W/R Swap line0 and line2 of mtn input data
13 W/R me enable
12 W/R me autoenable
11:8 WIR mtn_paramtnthd
7:0 W/R mtn_parafltthd
Table 9-448 DI_BLEND_CTRL 0x170d
Bit(s) R/W Default Description
31 W/R blend_1_en
30 W/R blend_mtn_Ipf
28 WI/R post_ mb_en
27 WIR blend_mtn3p_max
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Bit(s) R/W Default Description
26 W/R blend_mtn3p_min
25 W/R blend_mtn3p_ave
24 W/R blend_mtn3p_maxtb
23 W/R blend_mtn_flt_en
22 W/R blend_data_flt_en
21:20 W/R blend_top_mode 00: mtn, 01: weave mode, 10: bob mode, 11 : blend mode
19 W/R blend_reg3_enable
18 W/R blend_reg2_enable
17 WIR blend_reg1_enable
16 WI/R blend_reg0_enable
15:14 W/R blend_reg3_mode
13:12 W/R blend_reg2_mode
11:10 W/R blend_reg1_mode
9:8 W/R blend_reg0_mode
7:0 W/R kdeint

Table 9-449 DI_CANVAS_URGENT2 0x170e
Bit(s) R/W Default Description
31:16 W/R 0 Mtn_rd_urgent_ctrl
15:0 W/R 0 cont_rd_urgent_ctrl

Table 9-450 DI_ARB_CTRL 0x170f

Bit(s) R/W Default Description
31:26 W/R 0x20 Di_arb_thd1
25:20 W/R 0x20 Di_arb_thd0
19 W/R 0 Di_arb_tid_mode
18 W/R Di_arb_arb_mode
17 W/R 0 Di_arb_acg_en
16 W/R 0 Di_arb_disable_clk
15:0 W/R 0 Di_arb _req_en
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Table 9-451 DI_BLEND_REGO0_X 0x1710
Bit(s) R/W Default Description
28:16 W/R blend_reg0_startx
12:0 W/R blend_reg0_endx
DI_BLEND_REGO0_Y 0x1711
DI_BLEND_REG1_X 0x1712
DI_BLEND_REG1_Y 0x1713
DI_BLEND_REG2_X 0x1714
DI_BLEND_REG2_Y 0x1715
DI_BLEND_REG3_X 0x1716
DI_BLEND_REG3_Y 0x1717
Table 9-452 DI_EI_CTRL4 0x171a
Bit(s) R/W Default Description
29 W/R 0 reg_ei_caldrt_amblike2_biasvertical
28:24 W/R 21 reg_ei_caldrt_addxla2list_drtmax
23 W/R 0 N/A
22:20 W/R 1 reg_ei_caldrt_addxla2list.signmOth
19 W/R 1 reg_ei_caldrt_addxla2list_mode
18:16 W/R 3 reg_ei_signm_sad_cor_rate
15:12 W/R 3 reg_ei_signm_sadi_cor_rate
11:6 W/R 2 reg_ei_signm_sadi_cor_ofst
5:0 W/R 4 reg_ei_signm_sad_ofst
Table 9-453 DI_EI_CTRL5 0x171b
Bit(s) R/W Default Description
30:28 W/R 5 reg_ei_caldrt_cnflcctchk_frcverthrd
27 W/R 0 N/A
26:24 W/R 2 reg_ei_caldrt_cnflctchk_mg
23:22 W/R 1 reg_ei_caldrt_cnflctchk_ws
21 W/R 1 reg_ei_caldrt_cnflctchk_en
20 W/R 1 reg_ei_caldrt_verfrc_final_en
19 WI/R 0 reg_ei_caldrt_verfrc_retimflt_en
18:16 W/R 3 reg_ei_caldrt_verftc_eithratemth
15 W/R 0 reg_ei_caldrt_verfrc_retiming_en
14:12 W/R 2 reg_ei_caldrt_verfrc_bothratemth
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Bit(s) R/W Default Description
11:9 W/R 0 reg_ei_caldrt_ver_thrd
8:4 W/R 4 reg_ei_caldrt_addxla2list_drtmin
3:0 W/R 15 reg_ei_caldrt_addxla2list_drtlimit
Table 9-454 DI_EI_CTRL6 0x171c
Bit(s) R/W Default Description
31:24 W/R 80 reg_ei_caldrt_abext_sad12thhig
23:16 W/R 35 reg_ei_caldrt_abext_sad00thlow
15:8 WI/R 28 reg_ei_caldrt_abext_sad12thlow
6:4 W/R 1 reg_ei_caldrt_abext_ratemth
2:0 W/R 5 reg_ei_caldrt_abext_drtthrd
Table 9-455 DI_EI_CTRL7 0x171d
Bit(s) R/W Default Description
29 W/R 1 reg_ei_caldrt_xlanopeak_codien
28:24 WIR 15 reg_ei_caldrt_xlanopeak_drtmax
23 W/R 1 reg_ei_caldrt_xlanopeak_en
22:20 W/R 3 reg_ei_caldrt_abext_monotrnd_alpha
19:18 W/R 1 reg_ei_caldrt_abext_mononum12_thrd
17:16 W/R 1 reg.ei_caldrt_abext_mononumO00_thrd
15:12 W/R 6 reg_ei_caldrt_abext_sadOOrate
11:8 WI/R 6 reg. ei_caldrt_abext_sad12rate
7:0 W/R 80 reg_ei_caldrt_abext_sad00thhig
Table 9-456 DI_EI_CTRLS8 0x171e
Bit(s) RIW Default Description
30:28 W/R 2 reg_ei_assign_headtail_magin
26:24 W/R 3 reg_ei_retime_lastcurpncnfltchk_mode
22:21 W/R 0 reg_ei_retime_lastcurpncnflichk_drtth
13:11 W/R 3 reg_ei_caldrt_amblike2_drtmg
10:8 W/R 1 reg_ei_caldrt_amblike2_valmg
74 W/R 10 reg_ei_caldrt_amblike2_alpha
3:0 W/R 4 reg_ei_caldrt_amblike2_drtth
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Table 9-457 DI_EI_CTRL9 0x171f

Bit(s) R/W Default Description

31:28 W/R 7 reg_ei_caldrt_hcnfcheck_frcvert_xla_th3

27 W/R 1 reg_ei_caldrt_hcnfcheck_frcvert_xla_en

26:24 W/R 4 reg_ei_caldrt_conf_drtth

23:20 W/R 11 reg_ei_caldrt_conf_absdrtth

19:18 WI/R 2 reg_ei_caldrt_abcheck_mode1

17:16 W/R 1 reg_ei_caldrt_abcheck_mode0

15:12 W/R 11 reg_ei_caldrt_abcheck_drtth1

11:8 W/R 1" reg_ei_caldrt_abcheck_drtthO

6:4 W/R 3 reg_ei_caldrt_abpnchk1_th

1 W/R 1 reg_ei_caldrt_abpnchk1_en

0 W/R 1 reg_ei_caldrt_abpnchk0_en
Table 9-458 DI_EI_CTRL10 0x1793

Bit(s) R/W Default Description

31:28 W/R 0 reg_ei_caldrt_hstrrgchk_drtth

27:24 W/R 8 reg_ei_caldrt_hstrrgchk_frcverthrd

23:20 WI/R 4 reg_ei_caldrt_hstrrgchk_mg

19 W/R 0 reg_ei_caldrt_hstrrgchk_1sidnul

18 W/R 0 reg_ei_caldrt_hstrrgchk_excpenf

17:16 W/R 2 reg.ei_caldrt_hstrrgchk_ws

15 W/R 1 reg_ei_caldrt_hstrrgchk_en

14:13 W/R 2 reg_ei_caldrt_hpncheck_mode

12 W/R 0 reg_ei_caldrt_hpncheck_mute

11:9 W/R 3 reg_ei_caldrt_hcnfcheck_mg2

8:6 W/R 2 reg_ei_caldrt_hcnfcheck_mg1

5:4 W/R 2 reg_ei_caldrt_hcnfcheck_mode

3:0 W/R 9 reg_ei_caldrt_hcnfcheck_frcvert_xla_th5
Table 9-459 DI_EI_CTRL11 0x179e

Bit(s) R/W Default Description

30:29 W/R 2 reg_ei_amb_detect_mode

28:24 W/R 8 reg_ei_amb_detect_winth

23:21 W/R 3 reg_ei_amb_decide_rppth

20:19 W/R 1 reg_ei_retime_lastmappncnfltchk_drtth

02 (2020-03-31) Amlogic Proprietary and Confidential 351

Copyright © Amlogic. All rights reserved.




S905X3 Datasheet 9 Video Path
Bit(s) R/W Default Description
18:16 W/R 2 reg_ei_retime_lastmappncnflichk_mode
15:14 W/R reg_ei_retime_lastmapvertfrcchk_mode
13:12 W/R 3 reg_ei_retime_lastvertfrcchk_mode
11:8 W/R 0 reg_ei_retime_lastpnchk_drtth
6 W/R 1 reg_ei_retime_lastpnchk_en
5:4 W/R 3 reg_ei_retime_mode
3 W/R 1 reg_ei_retime_last_en
2 W/R reg_ei_retime_ab_en
1 W/R 1 reg_ei_caldrt_hstrvertfrcchk_en
0 W/R 0 reg_ei_caldrt_hstrrgchk_mode
Table 9-460 DI_EI_CTRL12 0x179f
Bit(s) R/W Default | Description
31:28 W/R 13 reg_ei_drtdelay2_Imt
27:26 W/R 2 reg_ei_drtdelay2_notver_lrwin
25:24 W/R reg_ei_drtdelay_mode
23 W/R 0 reg_ei_drtdelay2_mode
22:20 W/R 0 reg_ei_assign_xla_signmOth
19 WI/R 1 reg_ei_assign_pkbiasvert_en
18 WI/R 1 reg_ei_assign_xla_en
17:16 W/R 0 reg_ei_assign_xla_mode
15:12 W/R 2 reg.ei_assign_nlfilter_magin
11:8 W/R reg_ei_localsearch_maxrange
74 W/R 0 reg_ei_xla_drtth
3:0 W/R 3 reg_ei_flatmsad_thrd
Table 9-461 DI_EI_CTRL13 0x17a8
Bit(s) R/W Default Description
27:24 W/R 15 reg_ei_int_drt2x_chrdrt_limit
23:20 W/R 0 reg_ei_int_drt16x_core
19:16 W/R 2 reg_ei_int_drtdelay2_notver_cancv
15:8 WI/R 20 reg_ei_int_drtdelay2_notver_sadth
7:0 W/R 20 reg_ei_int_drtdelay2_vlddrt_sadth
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Table 9-462 DI_EI_DRT_CTRL 0x2028

Bit(s) R/W Default Description

31 W/R 0 reg_rectg_en: Low angle enable.

30 W/R 0 reg_recbld_en: New and old drt blend enable.

29:28 W/R 2 reg_rectg_ws : window sideto calculate the reference direction: 0:1x1; 1:1x3;
2:1x5; 3:1x7

27 reserved

26:24 W/R 2 reg_abqg_margin : top and bottom curve trend quantilization margin of noise for
direction assignments.

23 reserved

22:20 W/R 3 reg_trend_mg : the Margin of the top/bot trend.

19:16 W/R 1 reg_int_d16xc1 : Coring to drtf.

15:14 reserved

13:8 W/R 40 reg_int_chimt1: Limit to drtf(16x) for chroma angle

7 reserved

6:4 W/R 5 reg_nscheck_thrd:check whether the pixels id noise or not.

3 reserved

2:0 W/R 7 reg_horsl_ws: window side to check the existent number of low angle drt, if the
number<the value, drt=raw drt

Table 9-463 DI_EI_DRT_PIXTH 0x2029

Bit(s) R/W Default Description

31:24 W/R 22 reg.min_pix: the threshold of min pix of photos, <threshold the pix do not partici-
pate in the monotonic trend calculation.

23:16 W/R 203 reg_max_pix:the threshold of max pix of photos, >threshold the pix do not partici-
pate in the monotonic trend calculation.

15:8 W/R 50 reg_dmaxmin_thrdma: the max pixel and min pixel difference is larger than the
value the trend existent.

7:0 W/R 30 reg_dmaxmin_thrdmi: the max pixel and min pixel difference is smaller than the
value the trend non-existent.

Table 9-464 DI_EI_DRT_CORRPIXTH 0x202a

Bit(s) R/W Default Description

31:24 W/R 40 reg_newcorrpix_maxthrd:the new low angle drt sad threshold.

23:16 W/R 60 reg_corrpix_diffthrd: the top and bottom pixel difference is larger than the value,
the case may be ultra-low angle.

15:8 W/R 10 reg_corrpix_minthrd: the difference of top and bottom pixel is smaller than the
value, the drt may be raw drt.

7:0 W/R 20 reg_corrpix_maxthrd: the difference of top and bottom pixel is larger than the val-
ue, the drt may be raw drt.
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Table 9-465 DI_EI_DRT_RECTG_WAVE 0x202b

Bit(s) R/W Default Description
31:29 reserved
28:24 W/R 0 reg_max_pixwave: the wave of the max pix threshold, prevent min pix close to

reg_max_pix caused the number between max and min pix zeros.

23:21 reserved

20:16 W/R 15 reg_pix_wave: the wave of the max and min pix, the max pixel smaller than the
value or the min pixel larger than the value, may be the ultra-low angle case:

15:14 reserved

13:8 W/R 40 reg_maxdrt_thrd: the threshold of the low angle max drt.

7:0 W/R 20 reg_wave_thrd:in bilateral cases tow pixel difference is smaller than the value,

the trend between the tow pixel not change.

Table 9-466 DI_EI_DRT_PIX_DIFFTH 0x202c

Bit(s) R/W Default Description

31: 24 W/R 32 reg_newraw_thrd: the old drt and new drt transition threshold.

23:16 W/R 10 reg_tb_max_thrd: the threshold of top and bottom max or min pixel.

15:8 W/R 20 reg_diffpix_thrd: Max-Min<the value,the trend is non-existent

7:6 reserved

5:0 W/R 5 reg_bilt_trendnumt: in'bilateral cases the difference between the top and bottom
pixel number of the monotonic trend smaller than the value is low angle.

Table 9-467 DI_EI_DRT_UNBITREND_TH 0x202d

Bit(s) R/W Default Description
31:29 reserved
28:24 W/R 10 reg_trend_numb:in bilateral cases the pixel number of the monotonic trend larger

than the value is low angle.

23:21 reserved

20:16 W/R 4 reg_bilt_trendnum:in bilateral cases the pixel number of the trend larger than the
value is low angle.

15:13 reserved

12:8 W/R 7 reg_unil_trendnumt: in unilateral cases the difference between the top and bot-
tom pixel number of the monotonic trend smaller than the value is low angle.

75 reserved

4:0 W/R 10 reg_trend_num: in unilateral cases the pixel number of the trend larger than the

value is ultra-low angle.
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Table 9-468 DI_EI_XWINO 0x1798
Bit(s) R/W Default Description
27:16 W/R ei_xend0
11:0 WI/R ei_xstart0
DI_EI_XWIN1 0x1799
Table 9-469 DI_MC_REGO0_X 0x1720
Bit(s) R/W Default Description
27:16 WIR mc_reg0_start_x
11:0 W/R mc_reg0_end_x
DI_MC_REGO_Y 0x1721
DI_MC_REG1_X 0x1722
DI_MC_REG1_Y 0x1723
DI_MC_REG2_X 0x1724
DI_MC_REG2_Y 0x1725
DI_MC_REG3_X 0x1726
DI_MC_REG3_Y 0x1727
DI_MC_REG4_X 0x1728
DI_MC_REG4_Y 0x1729
Table 9-470 DI_MC_32LVLO0 0x172a
Bit(s) R/W Default Description
31:24 W/R mc_reg2_32Ivl
23:16 W/R mc_reg1_32vl
15:8 W/R mc_reg0_32lvl
7:0 WIR field_32lvl
Table 9-471 DI_MC_32LVL1 0x172b
Bit(s) RIW Default Description
15:8 W/R mc_reg3_32Ivl
7:0 W/R mc_reg4_32lvl
Table 9-472 DI_MC_22LVLO0 0x172¢c
Bit(s) R/IW Default Description
31:16 W/R mc_reg0_22Ivl
15:0 WIR field_22Ivl
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Table 9-473 DI_MC_22LVL1 0x172d

Bit(s) R/W Default Description
31:16 W/R mc_reg2_22lvl
15:0 W/R mc_reg1_22lvl
Table 9-474 DI_MC_22LVL2 0x172e
Bit(s) R/IW Default Description
31:16 W/R mc_reg4_22Ivl
15:0 W/R mc_reg3_22Ivl
Table 9-475 DI_MC_CTRL 0x172f
Bit(s) R/W Default Description
4 W/R mc_reg4_en
3 WIR mc_reg3_en
2 W/R mc_reg2_en
1 W/R mc_reg1_en
0 W/R mc_reg0_en
Table 9-476 DI_INTR_CTRL 0x1730
Bit(s) R/W Default Description
31 W/R 0 when Deint_irq_mode =0: if predi_int/postdi_int is generated, interrupt flag will
be set; Deint_irq_mode==1:when any DI internal interrupt source generate an in-
terrupt, and there is no Mask operation, the interrupt flag will be set
30:26 W/R 0 reserved
25 w/R 0 NrDownscale_int_mask
24 w/R 0 Det3d_int_mask
23 w/R 0 Mcinfowr_int_mask
22 w/R 0 Mcvecwr_int_mask
21 w/R 0 Medi_int_mask
20 w/R 0 Contwr_int_mask
19 w/R 0 Hist_int_mask
18 w/R 0 Diwr_int_mask
17 w/R 0 Mtn_wr_int_mask
16 w/R 0 Nrwr_int_mask
15:10 WIR 0 reserved
9 R Nrdownscale_done
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Bit(s) R/W Default Description

8 R Det3d_done

7 R Mcinfowr_done (not valid in GX)
6 R Mcvecwr_done (not valid in GX)
5 R Medi_done(not valid in GX)

4 R Contwr_done

3 R Hist_done

2 R diwr_done

1 R Mtnwr_done

0 R Nrwr_done

DI_INFO_ADDR 0x1731

Table 9-477 Addr_0

Bit(s) R/W Default | Description

31:0 R Field_32p , sum of difference between n-2 and n
Table 9-478 Addr_1

Bit(s) R/W Default | Description

31:24 R Field_32max, maximum difference between n-2 and n

23:0 R Field_32num, numbers of pixels difference > threshold
Table 9-479 Addr_2

Bit(s) R/W Default Description

31:0 R Field_22p, sum of difference between temporal and vertical difference
Table 9-480 Addr_3

Bit(s) RIW Default Description

15:0 R Field_22max , maximum difference between temporal and verticaldifference
Table 9-481 Addr_4

Bit(s) R/W Default Description

23:0 R Field_22num, pixel sum which difference > threshold
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Table 9-482 Addr_5

Bit(s) R/W Default Description

31:0 R Luma sum
Table 9-483 Addr_6

Bit(s) R/W Default Description

31:0 R Difference of 32, sum in area 0
Table 9-484 Addr_7

Bit(s) R/W Default Description

31:0 R Difference of 32, sum in area 1
Table 9-485 Addr_8

Bit(s) R/W Default Description

31:0 R Difference of 32, sum in area 2
Table 9-486 Addr_9

Bit(s) R/W Default Description

31:0 R Difference of 32, sum in.area 3
Table 9-487 Addr_10

Bit(s) R/W Default Description

31:0 R Difference of 32, sum in area 4
Table 9-488 Addr_11

Bit(s) R/IW Default Description

31:0 R Difference of 22, sum in area 0
Table 9-489 Addr_12

Bit(s) R/W Default | Description

31:0 R Difference of 22, sum in area 1
Table 9-490 Addr_13

Bit(s) R/W Default Description

31:0 R Difference of 22, sum in area 2
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Table 9-491 Addr_14
Bit(s) R/W Default Description
31:0 R Difference of 22, sum in area 3
Table 9-492 Addr_15
Bit(s) R/W Default Description
31:0 R Difference of 22, sum in area 4
Table 9-493 Addr_16
Bit(s) R/W Default Description
31:0 R luma, sumin area 0
Table 9-494 Addr_17
Bit(s) R/W Default Description
31:0 R luma, sum in area 1
Table 9-495 Addr_18
Bit(s) R/W Default Description
31:0 R luma, sum in area 2
Table 9-496 Addr_19
Bit(s) R/W Default Description
31:0 R luma, sumin area 3
Table 9-497 Addr_20
Bit(s) R/W Default Description
31:0 R luma, sum in area 4
Table 9-498 Addr_21
Bit(s) R/W Default Description
31:24 R Field_32max, maximum difference between n-2 and n in area0
23:0 R Field_32num, numbers of pixels difference > threshold in area0
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Table 9-499 Addr_22

Bit(s) R/W Default Description
31:24 R Field_32max, maximum difference between n-2 and n in area1
23:0 R Field_32num, numbers of pixels difference > threshold in area1

Table 9-500 Addr_23

Bit(s) R/W Default Description
31:24 R Field_32max, maximum difference between n-2 and n in area2
23:0 R Field_32num, numbers of pixels difference > threshold in area2

Table 9-501 Addr_24

Bit(s) R/W Default Description
31:24 R Field_32max, maximum difference between n-2-and nin area3
23:0 R Field_32num, numbers of pixels difference > threshold in area3

Table 9-502 Addr_25

Bit(s) R/W Default Description
31:24 R Field_32max, maximum:difference between n-2 and n in area4
23:0 R Field_32num, numbers of pixels difference > threshold in area4

Table 9-503 Addr_26

Bit(s) R/W Default Description
31:20 R Field_22max/16, in area 0
19:0 R Field_22 num/16, in area 0

Table 9-504 Addr_27

Bit(s) RIW Default Description
31:20 R Field_22max/16, in area 1
19:0 R Field 22 num/16, in area 1

Table 9-505 Addr_28

Bit(s) R/W Default Description
31:20 R Field 22max/16, in area 2
19:0 R Field_22 num/16, in area 2
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Table 9-506 Addr_29
Bit(s) R/W Default Description
31:20 R Field_22max/16, in area 3
19:0 R Field 22 num/16, in area 3
Table 9-507 Addr_30
Bit(s) R/W Default Description
31:20 R Field 22max/16, in area 4
19:0 R Field_22 num/16, in area 4
DI_INFO_DATA 0x1732
Table 9-508 DI_PRE_HOLD 0x1733

Bit(s) R/W Default Description
31 R/W 0 cntl_pre_hold_enable
27:16 R/W 0 cntl_pre_hold_count
11:0 R/W 0 cntl_pre_pass_count

Table 9-509 DI_MTN_1_CTRL1 0x1740
Bit(s) R/IW Default Description
31 WIR reg_mtn_1_en if 0x170b[0]=0 (DI_MTN_CTRL)
30 WI/R reg_mtn_init if 0x170b[0]=0 (DI_MTN_CTRL)
29 W/R reg_di2nr_txt_en if 0x170b[0]=0 (DI_MTN_CTRL)
28 W/R reg_di2nr_txt_mode if 0x170b[0]=0 (DI_MTN_CTRL)
27:24 WI/R reg_mtn_def if 0x170b[0]=0 (DI_MTN_CTRL)
23:16 W/R 32 reg_DI_cmb_adp_YCrate
15: 8 WI/R 32 reg_DI_cmb_adp_2Crate
7:0 W/R 21 reg_DIl_cmb_adp_2Yrate

Table 9-510 DI_MTN_1_CTRL2 0x1741
Bit(s) R/W Default Description
31:24 W/R 26 reg_DI_m1b_core_Ykinter
23:16 W/R 26 reg_DI_m1b_core_Ckinter
15:8 W/R 58 reg_DI_m1b_core_Ykintra
7:0 W/R 98 reg_DI_m1b_core_Ckintra
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Table 9-511 DI_MTN_1_CTRL3 0x1742
Bit(s) R/W Default Description
31:24 W/R 21 reg_DI_m1b_thr_2Yrate
23:16 W/R 32 reg_DI_m1b_thr_2Crate
15: 8 W/R 10 reg_DIl_m1b_core_mxcmbY
7:0 W/R 10 reg_DI_m1b_core_mxcmbC
Table 9-512 DI_MTN_1_CTRL4 0x1743
Bit(s) R/W Default Description
31:24 W/R 1 reg_DI_m1b_coreY
23:16 W/R 0 reg_DI_m1b_coreC
15:8 W/R 8 reg_DI_m1b_thrd_min
7:0 W/R 128 reg_DI_m1b_thrd_max
Table 9-513 DI_MTN_1_CTRL5 0x1744
Bit(s) R/W Default | Description
31:27 W/R 7 reg_DI_m1b_pp_extnd_num
27:24 W/R 4 reg_DI_m1b_pp_errod_num
21:20 W/R 0 Re_di2nr_txt_mode O:average of top/bot 1:max; 2: |a+c-2b|;
15: 8 W/R 13 reg_DI_mot_core_Ykinter
7:0 W/R 13 reg_DI_mot_core_Ckinter
Table 9-514 DI_MTN_1_CTRL6 0x17a9
Bit(s) R/W Default Description
31:24 W/R 13 reg_DI_mot_core_Ykintra
23:16 W/R 90 reg_DI_mot_core_Ckintra
15:8 W/R 21 reg_DI_mot_cor_2Yrate
7:0 W/R 32 reg_DI_mot_cor_2Crate
Table 9-515 DI_MTN_1_CTRL7 0x17aa
Bit(s) R/W Default Description
31:24 W/R 10 reg_DI_mot_core_mxcmbY
23:16 W/R 10 reg_DI_mot_core_mxcmbC
15:8 W/R 2 reg_DI_mot_coreY
7:0 W/R 1 reg_DI_mot_coreC
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Table 9-516 DI_MTN_1_CTRLS8 0x17ab

Bit(s) R/W Default Description

31:24 W/R 26 reg_DI_fmot_core_Ykinter
23:16 W/R 26 reg_DI_fmot_core_Ckinter
15:8 W/R 38 reg_DI_fmot_core_Ykintra
7:0 W/R 98 reg_DI_fmot_core_Ckintra

Table 9-517 DI_MTN_1_CTRL9 0x17ac

Bit(s) R/W Default Description

31:24 W/R 13 reg_DI_fmot_cor_2Yrate
23:16 W/R 32 reg_DI_fmot_cor_2Crate
15:8 W/R 3 reg_DI_fmot_coreY

7:0 W/R 2 reg_DI_fmot_coreC

Table 9-518 DI_MTN_1_CTRL10 0x17ad

Bit(s) R/W Default Description
27:24 W/R 2 reg_DI_m1b_suremot_num_fldO
19:16 W/R 2 reg_DI_m1b_surestl_num_fldO
11: 8 W/R 6 reg_DI_m1b_suremot_num_fld1
3:0 W/R 6 reg_DI_m1b_surestl_num_fld1
Table 9-519 DI_MTN_1_CTRL11 0x17ae
Bit(s) R/W Default Description
27:24 WI/R 5 reg_DI_m1b_suremot_evn_th
20:16 W/R 8 reg_DI_m1b_suremot_odd_th
11:8 W/R 3 reg_DI_m1b_surestl_evn_th
6 W/R 0 reg_DI_m1b_suremot_fast_en
5 W/R 0 reg_DI_m1b_surestl_fast_en
4:0 W/R 4 reg_DI_m1b_surestl_odd_th
Table 9-520 DI_MTN_1_CTRL12 0x17af
Bit(s) R/W Default Description
31:24 W/R 64 reg_DI_mot_norm_gain
17:16 W/R 2 reg_DI_mot_alpha_lpf
15:8 W/R 10 reg_DI_m1b_surestl_thrd
4:0 W/R 4 reg_DI_mot_surestl_gain
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9.2.3.8 NR2 Registers

Table 9-521 DET3D_MOTN_CFG

Bit(s) R/W Default Description

16 R/W 0 reg_det3d_intr_en : Det3d interrupt enable

9:8 R/W 0 reg_Det3D_Motion_Mode : U2 Different mode for Motion Calculation of Luma
and Chroma: 0 : MotY, 1: (2*MotY + (MotU + MotV))/4; 2: Max(MotY, MotU,
MotV); 3:Max(MotY, (MotU+MotV)/2)

74 R/W 0 reg_Det3D_Motion_Core_Rate : U4 K Rate to Edge (HV) details for coring of
Motion Calculations, normalized to 32

3:0 R/W 0 reg_Det3D_Motion_Core_Thrd : U4 2X: static coring value for Motion Detection.

Table 9-522 DET3D_CB_CFG

Bit(s) R/W Default Description

74 R/W 0 reg_Det3D_ChessBd_HV_ofst : U4, Noise immune offset for Horizotnal or verti-
cal combing detection.

3.0 R/W 0 reg_Det3D_ChessBd_NHV_ofst : U4, Noise immune offset for NON-Horizotnal
or vertical combing detection.

Table 9-523 DET3D_SPLT_CFG 0x1736

Bit(s) R/W Default Description

7:4 R/W 0x0 reg_Det3D. SplitValid_ratio : U4, Ratio between max_value and the avg_value of
the edge mapping for split line valid detection. The smaller of this value, the eas-
ier of the split line detected.

3.0 R/W 0x0 reg_Det3D_Avgldx_ratio : U4, Ratio to the avg_value of the edge mapping for
split line position estimation. The smaller of this value, the more samples will be
added to the estimation.

Table 9-524 DET3D_HV_MUTE 0x1737

Bit(s) R/W Default Description

23:20 R/W 0x0 reg_Det3D_Edge_Ver_Mute : U4 X2: Horizontal pixels to be mute from H/V Edge
calculation Top and Bottom border part.

19:16 R/W 0x0 reg_Det3D_Edge_Hor_Mute : U4 X2: Horizontal pixels to be mute from H/V
Edge calculation Left and right border part.

15:12 R/W 0x0 reg_Det3D_ChessBd_Ver_Mute : U4 X2: Horizontal pixels to be mute from
ChessBoard statistics calculation in middle part

11:8 R/W 0x0 reg_Det3D_ChessBd_Hor_Mute : U4 X2: Horizontal pixels to be mute from
ChessBoard statistics calculation in middle part

74 R/W 0x0 reg_Det3D_STA8X8 Ver_Mute : U4 1X: Vertical pixels to be mute from 8x8 sta-
tistics calculation in each block.

3:0 R/W 0x0 reg_Det3D_STA8X8 Hor_Mute : U4 1X: Horizontal pixels to be mute from 8x8

statistics calculation in each block.
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Table 9-525 DET3D_MAT_STA_P1M1 0x1738

Bit(s) R/W Default Description

31:24 R/W 0x0 reg_Det3D_STA8X8_P1_KO0O_R8 : U8 SAD to SAl ratio to decide P1, normalized
to 256 (0.8)

23:16 R/W 0x0 reg_Det3D_STA8X8 P1_K1_R7 : U8 SAD to ENG ratio to decide P1, normal-
ized to 128 (0.5)

15:8 R/W 0x0 reg_Det3D_STA8X8 M1_KO0_R6 : U8 SAD to SAl ratio to decide M1, normalized
to 64 (1.1)

7:0 R/W 0x0 reg_Det3D_STA8X8 M1_K1_R6 : U8 SAD to ENG ratio to decide M1, normal-

ized to 64 (0.8)

Table 9-526 DET3D_MAT_STA_P1TH 0x1739

Bit(s) R/W Default Description

23:16 R/W 0x0 reg_Det3D_STAYUV_P1_TH_L4 : U8 SAD to ENG Thrd offset to decide P1, X16
(100)

15:8 R/W 0x0 reg_Det3D_STAEDG_P1_TH_L4 : U8 SAD to ENG Thrd offset to decide P1,
X16 (80)

7:0 R/W 0x0 reg_Det3D_STAMOT_P1_TH_L4 : U8 SAD to ENG Thrd offset to decide P1,
X16 (48)

Table 9-527 DET3D_MAT_STA_M1TH 0x173a

Bit(s) R/W Default Description

23:16 R/W 0x0 reg_Det3D_STAYUV_M1_TH_L4 : U8 SAD to ENG Thrd offset to decide M1,
X16 (100)

15:8 R/W 0x0 reg_Det3D.STAEDG_M1_TH_L4 : U8 SAD to ENG Thrd offset to decide M1,
X16 (80)

7:0 R/W 0x0 reg_Det3D_STAMOT_M1_TH_L4 : U8 SAD to ENG Thrd offset to decide M1,
X16 (64)

Table 9-528 DET3D_MAT_STA_RSFT 0x173b

Bit(s) R/W Default Description

5:4 R/W 0x0 reg_Det3D_STAYUV_RSHFT: U2 YUV statistics SAD and SAl calculation result
right shift bits to accommodate the 12bits clipping: 0 : mainly for images
<=720x480: 1: mainly for images <=1366x768: 2: mainly for images
<=1920X1080: 2; 3: other higher resolutions

3:2 R/W 0x0 reg_Det3D_STAEDG_RSHFT : U2 Horizontal and Vertical Edge Statistics SAD
and SAl calculation result right shift bits to accommodate the 12bits clipping: O :
mainly for images <=720x480: 1: mainly for images <=1366x768: 2: mainly for
images <=1920X1080: 2; 3: other higher resolutions

1:0 R/W 0x0 reg_Det3D_STAMOT_RSHFT : U2 Motion SAD and SAI calculation result right
shift bits to accommodate the 12bits clipping: 0 : mainly for images <=720x480:

1: mainly for images <=1366x768: 2: mainly forimages <=1920X1080: 2; 3: other
higher resolutions
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Table 9-529 DET3D_MAT_SYMTC_TH 0x173c

Bit(s) R/W Default Description

31:24 R/W 0x0 reg_Det3D_STALUM_symtc_Th : U8 threshold to decide if the Luma statistics is
TB or LR symmetric.

23:16 R/W 0x0 reg_Det3D_STACHR_symtc_Th : U8 threshold to decide if the Chroma (UV) sta-

tistics is TB or LR symmetric.

15:8 R/W 0x0 reg_Det3D_STAEDG_symtc_Th : U8 threshold to decide if the Horizontal and
Vertical Edge statistics is TB or LR symmetric.

7:0 R/W 0x0 reg_Det3D_STAMOT_symtc_Th : U8 threshold to decide if the Motion statistics
is TB or LR symmetric.

Table 9-530 DET3D_RO_DET_CB_HOR 0x173d

Bit(s) R/W Default Description

31:16 R.O 0x0 RO_Det3D_ChessBd_NHor_value : U16 X64: number of Pixels of Horizontally
Surely NOT matching Chessboard pattern.

15:0 R.O 0x0 RO_Det3D_ChessBd_Hor_value : U16 X64: number of Pixels of Horizontally
Surely matching Chessboard pattern.

Table 9-531 DET3D_RO_DET-CB.VER 0x173e

Bit(s) R/W Default Description

31:16 R.O 0x0 RO_Det3D_ChessBd_NVer_value : U16 X64: number of Pixels of Vertically
Surely NOT matching Chessboard pattern.

15:0 R.O 0x0 RO_Det3D_ChessBd_Ver_value : U16 X64: number of Pixels of Vertically Surely
matching Chessboard pattern.

Table 9-532 DET3D_RO_SPLT_HT 0x173f

Bit(s) R/W Default Description

24 R.O 0x0 RO_Det3D_Split HT_valid : U1 horizontal LR split border detected valid signal
for top half picture

20:16 R.O 0x0 RO_Det3D_Split HT_pxnum : U5 number of pixels included for the LR split posi-
tion estimation for top half picture

9.0 R.O 0x0 RO_Det3D_Split_ HT_idxX4 : S10 X4: horizontal pixel shifts of LR split position
to the (ColMax/2) for top half picture

Table 9-533 NR2_MET_NM_CTRL 0x1745

Bit(s) R/W Default | Description

28 R/W 0x0 reg_NM_reset : Reset to the status of the Loop filter.

27:24 R/W 0x0 reg_NM_calc_length : Length mode of the Noise measurement sample number
for statistics. 0 : 256 samples; 1: 512 samples; 2: 1024 samples; jX: 2*(8+x)
samples

23:20 R/W 0x0 reg_NM_inc_step : Loop filter input gain increase step.

19:16 R/W 0x0 reg_NM_dec_step : Loop filter input gain decrease step.
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Bit(s) R/W Default Description

15:8 R/W 0x0 reg_NM_YHPmot_thrd : Luma channel HP portion motion for condition of pixels
included in Luma Noise measurement.

7:0 R/W 0x0 reg_NM_CHPmot_thrd : Chroma channel HP portion motion for condition of pix-
els included in Chroma Noise measurement.

Table 9-534 NR2_MET_NM_YCTRL 0x1746

Bit(s) R/W Default Description

31:28 R/W 0x0 reg_NM_YPLL_target : Target rate of NM_Ynoise_thrd to mean of the Luma
Noise

27:24 R/W 0x0 reg_NM_YLPmot_thrd : Luma channel LP portion motion for condition of pixels
included in Luma Noise measurement.

23:16 R/W 0x0 reg_NM_YHPmot_thrd_min : Minimum threshold for Luma channel HP portion
motion to decide whether the pixel will be included in Luma noise measurement.

15:8 R/W 0x0 reg_NM_YHPmot_thrd_max : Maximum threshold for Luma channel HP portion
motion to decide whether the pixel will be included in Luma noise measurement.

7:0 R/W 0x0 reg_NM_Ylock_rate : Rate to decide whether the Luma noise measurement is
lock or not.

Table 9-535 NR2_MET_NM_CCTRL 0x1747

Bit(s) R/W Default Description

31:28 R/W 0x0 reg_NM_CPLL_target: Target rate of NM_Cnoise_thrd to mean of the Chroma
Noise

27:24 R/W 0x0 reg_NM_CLPmot_thrd : Chroma channel LP portion motion for condition of pix-
els included in Chroma Noise measurement.

23:16 R/W 0x0 reg_NM_CHPmot_thrd_min : Minimum threshold for Chroma channel HP portion
motion to decide whether the pixel will be included in Chroma noise
measurement.

15:8 R/W 0x0 reg. NM_CHPmot_thrd_max : Maximum threshold for Chroma channel HP por-
tion motion to decide whether the pixel will be included in Chroma noise
measurement.

7:0 R/W 0x0 reg_NM_Clock_rate : Rate to decide whether the Chroma noise measurement is
lock or not;

Table 9-536 NR2_MET_NM_TNR 0x1748

Bit(s) RIW Default Description

25 R.O 0x0 ro_NM_TNR_Ylock : Read-only register to tell ifLuma channel noise measure-
ment is locked or not.

24 R.O 0x0 ro_NM_TNR_Clock : Read-only register to tell if Chroma channel noise measure-
ment is locked or not.

23:12 R.O 0x0 ro_NM_TNR_Ylevel : Read-only register to give Luma channel noise level. It
was 16x of pixel difference in 8 bits of YHPmot.

11:0 R.O 0x0 ro_NM_TNR_Clevel : Read-only register to give Chroma channel noise level. It
was 16x of pixel difference in 8 bits of CHPmot.
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Table 9-537 NR2_MET_NMFRM_TNR_YLEV 0x1749

Bit(s) R/W Default Description

28:0 R.O 0x0 ro_NMFrm_TNR_Ylevel : Frame based Read-only register to give Luma channel
noise level within one framef/field.

Table 9-538 NR2_MET_NMFRM_TNR_YCNT 0x174a

Bit(s) R/W Default Description

23:0 R.O 0x0 ro_NMFrm_TNR_Ycount : Number ofLuma channel pixels included in Frame/
Field based noise level measurement.

Table 9-539 NR2_MET_NMFRM_TNR_CLEV 0x174b

Bit(s) R/W Default Description

28:0 R.O 0x0 ro_NMFrm_TNR_Clevel : Frame based Read-only register to-give Chroma chan-
nel noise level within one framef/field.

Table 9-540 NR2_MET_NMFRM_TNR_CCNT 0x174c

Bit(s) R/W Default Description

23:0 R.O 0x0 ro_NMFrm_TNR_Ccount : Number of Chroma channel pixels included in Frame/
Field based noise level measurement.

Table 9-541 NR2. 3DEN_MODE 0x174d

Bit(s) R/W Default Description
6:4 R/W 0x0 Blend_3dnr_en_r:
2:0 R/W 0x0 Blend 3dnr en_I:

Table 9-542 NR2_IIR_CTRL 0x174e

Bit(s) R/W Default Description

15:14 R/W 0x0 reg_LP_IIR_8bit_mode : LP IIR membitwidth mode:0: 10bits will be store in
memory;1: 9bits will be store in memory; 2 : 8bits will be store in memory;3: 7bits
will be store in memory;

13:12 R/W 0x0 reg_LP_IIR_mute_mode : Mode for the LP IIR mute,
11:8 R/W 0x0 reg_LP_IIR_mute_thrd : Threshold of LP IIR mute to avoid ghost:
7:6 R/W 0x0 reg_HP_IIR_8bit_mode : IR membitwidth mode:0: 10bits will be store in memo-

ry;1: 9bits will be store in memory; 2 : 8bits will be store in memory;3: 7bits will be
store in memory;

5:4 R/W 0x0 reg_HP_lIR_mute_mode : Mode for theLP IIR mute
3:0 R/W 0x0 reg_HP_IIR_mute_thrd : Threshold of HP IIR mute to avoid ghost
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Table 9-543 NR2_SNR_SAD_CFG 0x1751

Bit(s) R/W Default Description

12 R/W 0x1 reg_MATNR_SNR_SAD_CenRPL : U1, Enable signal for Current pixel position
SAD to be replaced by SAD_min.0: do not replace Current pixel position SAD by
SAD_min;1: do replacements

11:8 R/W 0x3 reg_ MATNR_SNR_SAD_coring : Coring value of the intra-frame SAD. sum =
(sum - reg_MATNR_SNR_SAD_coring);sum = (sum<0) ? 0: (sum>255)? 255:
sum;

6:5 R/W 0x1 reg_ MATNR_SNR_SAD_WinMod : Unsigned, Intra-frame SAD matching win-

dow mode:0: 1x1; 1: [111]2:[121];3:[12221];

4:0 R/W 0x1 Sad_coef num : Sad coeffient

Table 9-544 NR2_MATNR_SNR_OS 0x1752

Bit(s) R/W Default Description

74 R/W 0x8 reg_MATNR_SNR_COS : SNR Filter overshoot control-margin for UV channel
(X2 to u10 scale)

3:0 R/W Oxd reg_ MATNR_SNR_YOS : SNR Filter overshoot control margin for luma channel
(X2 to u10 scale)

Table 9-545 NR2_MATNR_SNR_NRM_CFG 0x1753

Bit(s) R/W Default Description

23:16 R/W 0x40 reg_MATNR_SNR_NRM_ofst : Edge based SNR boosting normalization offset
to SAD_max ;

15:8 R/W Oxff reg_MATNR_SNR_NRM_max : Edge based SNR boosting normalization Max
value

7:0 R/W 0x0 reg_MATNR_SNR_NRM_min : Edge based SNR boosting normalization Min
value

Table 9-546 NR2_MATNR_SNR_NRM_GAIN 0x1754

Bit(s) R/W Default | Description

15:8 R/W 0x0 reg_ MATNR_SNR_NRM_Cgain : Edge based SNR boosting normalization Gain
for Chrm channel (norm 32 as 1)

7:0 R/W 0x20 reg_MATNR_SNR_NRM_Ygain : Edge based SNR boosting normalization Gain
for Luma channel (norm 32 as 1)

Table 9-547 NR2_MATNR_SNR_LPF_CFG 0x1755

Bit(s) R/W Default Description

23:16 R/W Oxc reg_ MATNR_SNRLPF_SADmaxTH : U8, Threshold to SADmax to use TNRLPF
to replace SNRLPF. i.e.if (SAD_max<reg_ MATNR_SNRLPF_SADmaxTH)
SNRLPF_yuv[k] = TNRLPF_yuv[K]

13:11 R/W 0x2 reg_ MATNR_SNRLPF_Cmode : LPF based SNR filtering mode on CHRM chan-
nel: 0 : gradient LPF [1 1]/2, 1: gradient LPF [2 1 1]/4; 2: gradient LPF [3 3 2]/8; 3:
gradient LPF [5 4 4 3])/16; 4 : TNRLPF; 5 : CurLPF3x3_yuv[]; 6: CurLPF303_yuv
[17: CurLPF3x5_yuv[]
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Bit(s) R/W Default Description

10: 8 R/W 0x2 reg_ MATNR_SNRLPF_Ymode : LPF based SNR filtering mode on LUMA chan-

nel: 0 : gradient LPF //Bit [1 1]/2, 1: gradient LPF [2 1 1]/4; 2: gradient LPF [3 3 2]/
8;3: gradient LPF [5 4 4 3]/16; 4 : TNRLPF; 5 : CurLPF3x3_yuv[]; 6: CurLPF303_
yuv[] 7: CurLPF3x5_yuv[]

74 R/W 0x6 reg_MATNR_SNRLPF_SADmIn3TH : Offset threshold to SAD_min to Discard
SAD_min3 corresponding pixel in LPF SNR filtering. (X8 to u8 scale)

3.0 R/W 0x4 reg_MATNR_SNRLPF_SADmIin2TH : Offset threshold to SAD_min to Discard
SAD_min2 corresponding pixel in LPF SNR filtering. (X8 to u8 scale)

Table 9-548 NR2_MATNR_SNR_USF_GAIN 0x1756

Bit(s) R/W Default | Description

15:8 R/W 0x0 reg_ MATNR_SNR_USF_Cgain : Un-sharp (HP) compensate back Chrm portion
gain, (norm 64 as 1)

7:0 R/W 0x0 reg_ MATNR_SNR_USF_Ygain : Un-sharp (HP) compensate back Luma portion
gain, (norm 64 as 1)

Table 9-549 NR2_MATNR_SNR_EDGE2B 0x1757

Bit(s) R/W Default Description

15:8 R/W 0x80 reg_ MATNR_SNR_Edge2Beta_ofst : U8, Offset for Beta based on Edge.

7:0 R/W 0x10 reg_ MATNR_SNR_Edge2Beta_gain : U8. Gain to SAD_min for Beta based on
Edge. (norm 16 as 1)

Table 9-550 NR2_ MATNR_BETA_EGAIN 0x1758

Bit(s) R/W Default Description

15:8 R/W 0x20 reg_MATNR_CBeta_Egain : U8, Gain to Edge based Beta for Chrm channel.
(normalized to 32 as 1)

7:0 R/W 0x20 reg_ MATNR_YBeta_Egain : U8, Gain to Edge based Beta for Luma channel.
(normalized to 32 as 1)

Table 9-551 NR2_MATNR_BETA_BRT 0x1759

Bit(s) RIW Default Description

31:28 R/W 0x0 reg_MATNR_beta_BRT_limt_hi : U4, Beta adjustment based on Brightness high
side Limit. (X16 to u8 scale)

27:24 R/W 0x0 reg_MATNR_beta_BRT_slop_hi : U4, Beta adjustment based on Brightness high
side slope. Normalized to 16 as 1

23:16 R/W 0xa0 reg_MATNR_beta_BRT_thrd_hi: U8, Beta adjustment based on Brightness high
threshold.(u8 scale)

15:12 R/W 0x6 reg_MATNR_beta_BRT_limt_lo : U4, Beta adjustment based on Brightness low
side Limit. (X16 to u8 scale)
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Bit(s) R/W Default Description

11:8 R/W 0x6 reg_MATNR_beta_BRT_slop_lo : U4, Beta adjustment based on Brightness low
side slope. Normalized to 16 as 1

7:0 R/W 0x64 reg_ MATNR_beta_BRT_thrd_lo : U8, Beta adjustment based on Brightness low
threshold.(u8 scale)

Table 9-552 NR2_MATNR_XBETA_CFG 0x175a

Bit(s) R/W Default | Description

19:18 R/W 0x0 reg_MATNR_CBeta_use_mode : U2, Beta options (mux) from beta_motion and
beta_edge for Chrm channel;

17:16 R/W 0x0 reg_MATNR_YBeta_use_mode : U2, Beta options (mux) from beta_motion and
beta_edge for Luma channel;

15:8 R/W 0x0 reg_MATNR_CBeta_Ofst : U8, Offset to Beta for Chrm channel.(after beta_edge
and beta_motion mux)

7:0 R/W 0x0 reg_MATNR_YBeta_Ofst : U8, Offset to Beta for Luma channel.(after beta_edge
and beta_motion mux)

Table 9-553 NR2_MATNR_YBETA_SCL 0x175b

Bit(s) R/W Default Description

31:24 R/W 0x3c reg_MATNR_YBeta_scale_min : U8, Final step Beta scale low limit for Luma
channel,

23:16 R/W Oxff reg_MATNR_YBeta_scale_max : U8, Final step Beta scale high limit for Luma
channe;

15:8 R/W 0x20 reg_MATNR_YBeta_scale_gain : U8, Final step Beta scale Gain for Luma chan-
nel (normalized 32 to 1);

7:0 R/W 0x0 reg_MATNR_YBeta_scale_ofst : S8, Final step Beta scale offset for Luma chan-
nel;

Table 9-554 NR2_MATNR_CBETA_SCL 0x175¢c

Bit(s) R/W Default | Description

31:24 R/W 0x0 reg_MATNR_CBeta_scale_min : Final step Beta scale low limit for Chrm chan-
nel.Similarto Y

23:16 R/W Oxff reg_MATNR_CBeta_scale_max : U8, Final step Beta scale high limit for Chrm
channel.Similar to Y

15:8 R/W 0x20 reg_ MATNR_CBeta_scale_gain : U8, Final step Beta scale Gain for Chrm chan-
nel Similar to Y

7:0 R/W 0x0 reg_MATNR_CBeta_scale_ofst : S8, Final step Beta scale offset for Chrm chan-
nel Similarto Y

Table 9-555 NR2_SNR_MASK 0x175d

Bit(s) R/W Default Description
20:0 R/W 0x0 SAD_MSK : Valid signal in the 3x7 SAD surface
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Table 9-556 NR2_SAD2NORM_LUTO 0x175e

Bit(s) R/W Default Description

31:24 R/W 0x72 reg_MATNR_SAD2Norm_LUT_3 : SAD convert normal LUT node 3

23:16 R/W 0x92 reg_MATNR_SAD2Norm_LUT_2 : SAD convert normal LUT node 2

15:8 R/W Oxab reg_ MATNR_SAD2Norm_LUT_1 : SAD convert normal LUT node 1

7:0 R/W Oxcd reg_ MATNR_SAD2Norm_LUT_0 : SAD convert normal LUT node 0
Table 9-557 NR2_SAD2NORM_LUT1 0x175f

Bit(s) R/W Default Description

31:24 R/W Ox1c reg_ MATNR_SAD2Norm_LUT_7 : SAD convert normal LUT node 7

23:16 R/W 0x23 reg_MATNR_SAD2Norm_LUT_6 : SAD convert normal LUT node 6

15:8 R/W 0x31 reg_MATNR_SAD2Norm_LUT_5 : SAD convert normal LUT node 5

7:0 R/W Ox4f reg_MATNR_SAD2Norm_LUT_4 : SAD convert normal LUT node 4
Table 9-558 NR2_SAD2NORM_LUT2 0x1760

Bit(s) R/W Default Description

31:24 R/W Oxf reg_ MATNR_SAD2Norm_LUT_11:SAD convert normal LUT node 11

23:16 R/W 0x11 reg_MATNR_SAD2Norm_LUT_10 : SAD convert normal LUT node 10

15:8 R/W 0x13 reg_MATNR_SAD2Norm_LUT_9 : SAD convert normal LUT node 9

7:0 R/W 0x17 reg_ MATNR_SAD2Norm_LUT_8 : SAD convert normal LUT node 8
Table 9-559 NR2_SAD2NORM_LUT3 0x1761

Bit(s) R/W Default Description

31:24 R/W 0x8 reg_ MATNR_SAD2Norm_LUT_15 : SAD convert normal LUT node 15

23:16 R/W 0x9 reg_ MATNR_SAD2Norm_LUT_14 : SAD convert normal LUT node 14

15:8 R/W Oxa reg_MATNR_SAD2Norm_LUT_13 : SAD convert normal LUT node 13

7:0 R/W Oxc reg_MATNR_SAD2Norm_LUT_12 : SAD convert normal LUT node 12
Table 9-560 NR2_EDGE2BETA_LUTO0 0x1762

Bit(s) R/W Default Description

31:24 R/W 0x80 reg_ MATNR_Edge2Beta_LUT_3: Edge convert beta LUT node 3

23:16 R/W 0xa0 reg_ MATNR_Edge2Beta_LUT_2 : Edge convert beta LUT node 2

15: 8 R/W 0xe0 reg_ MATNR_Edge2Beta_LUT_1 : Edge convert beta LUT node 1

7:0 R/W Oxff reg_ MATNR_Edge2Beta_LUT_0 : Edge convert beta LUT node 0
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Table 9-561 NR2_EDGE2BETA_LUT1 0x1763

Bit(s) R/W Default Description

31:24 R/W 0x4 reg_MATNR_Edge2Beta_LUT_7 : Edge convert beta LUT node 7
23:16 R/W 0x10 reg_ MATNR_Edge2Beta_LUT_6 : Edge convert beta LUT node 6
15: 8 R/W 0x20 reg_ MATNR_Edge2Beta_LUT_5: Edge convert beta LUT node 5
7:0 R/W 0x50 reg_ MATNR_Edge2Beta_LUT_4 : Edge convert beta LUT node 4

Table 9-562 NR2_EDGE2BETA_LUT2 0x1a64

Bit(s) R/W Default Description

31:24 R/W 0x0 reg_ MATNR_Edge2Beta_LUT_11 : Edge convert beta LUT node 11
23:16 R/W 0x0 reg_ MATNR_Edge2Beta_LUT_10 : Edge convert beta LUT node 10
15:8 R/W 0x0 reg_ MATNR_Edge2Beta_LUT_9 : Edge convert betaLUT node 9
7:0 R/W 0x2 reg_MATNR_Edge2Beta_LUT_8 : Edge convert beta LUT node 8

Table 9-563 NR2_EDGE2BETA_LUT3 0x1765

Bit(s) R/W Default Description

31:24 R/W 0x0 reg_ MATNR_Edge2Beta_LUT_15: Edge convert beta LUT node 15
23:16 R/W 0x0 reg_ MATNR_Edge2Beta_LUT 14 : Edge convert beta LUT node 14
15:8 R/W 0x0 reg_ MATNR_Edge2Beta LUT_13 : Edge convert beta LUT node 13
7:0 R/W 0x0 reg_ MATNR_Edge2Beta_LUT_12: Edge convert beta LUT node 12

Table 9-564 NR2_MOTION2BETA_LUTO0 0x1766

Bit(s) R/W Default Description

31:24 R/W 0x20 reg_MATNR_Mot2Beta_LUT_3 : Motion convert beta LUT node 3
23:16 R/W 0x10 reg_ MATNR_Mot2Beta_LUT_2 : Motion convert beta LUT node 2
15:8 R/W 0x4 reg_MATNR_Mot2Beta_LUT_1 : Motion convert beta LUT node 1
7:0 R/W 0x0 reg_ MATNR_Mot2Beta_LUT_0 : Motion convert beta LUT node 0

Table 9-565 NR2_MOTION2BETA_LUT1 0x1767

Bit(s) R/W Default Description

31:24 R/W Oxc4 reg_ MATNR_Mot2Beta_LUT_7 : Motion convert beta LUT node 7
23:16 R/W 0x80 reg_MATNR_Mot2Beta_LUT_6 : Motion convert beta LUT node 6
15: 8 R/W 0x40 reg_ MATNR_Mot2Beta_LUT_5 : Motion convert beta LUT node 5
7:0 R/W 0x30 reg_MATNR_Mot2Beta_LUT_4 : Motion convert beta LUT node 4
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Table 9-566 NR2_MOTION2BETA_LUT2 0x1768

Bit(s) R/W Default Description

31:24 R/W Oxff reg_MATNR_Mot2Beta_LUT_11 : Motion convert beta LUT node 11
23:16 R/W Oxff reg_ MATNR_Mot2Beta_LUT_10 : Motion convert beta LUT node 10
15: 8 R/W 0xf0 reg_ MATNR_Mot2Beta_LUT_9 : Motion convert beta LUT node 9
7:0 R/W 0xe0 reg_MATNR_Mot2Beta_LUT_8 : Motion convert beta LUT node 8

Table 9-567 NR2_MOTION2BETA_LUT3 0x1769

Bit(s) R/W Default Description

31:24 R/W Oxff reg_ MATNR_Mot2Beta_LUT_15 : Motion convert beta LUT node 15
23:16 R/W Oxff reg_MATNR_Mot2Beta_LUT_14 : Motion convert beta LUT node 14
15:8 R/W Oxff reg_ MATNR_Mot2Beta_LUT_13 : Motion convert.beta LUT node 13
7:0 R/W Oxff reg_ MATNR_Mot2Beta_LUT_12 : Motion convert beta LUT node 12

Table 9-568 NR2_MATNR_MTN_CRTL 0x176a

Bit(s) R/W Default | Description

25:24 R/W 0x0 reg_MATNR_Vmtn_use_mode : Motion_yuvV channel motion selection mode:0:
Vmot;1:Ymot/2 + (Umot+Vmot)/4; 2:Ymot/2 + max(Umot,Vmot)/2; 3: max(Ymot,
Umot, Vmot)

21:20 R/W 0x0 reg_MATNR_Umtn_use_mode : Motion_yuvU channel motion selection mode:0:
Umot;1:Ymot/2 + (Umot+Vmot)/4; 2:Ymot/2 + max(Umot,Vmot)/2; 3: max(Ymot,
Umot, Vmot)

17:16 R/W 0x0 reg_MATNR_Ymtn_use_mode : Motion_yuvLuma channel motion selection

mode:0: Ymot, 1: Ymot/2 + (Umot+Vmot)/4; 2: Ymot/2 + max(Umot,Vmot)/2; 3:
max(Ymot,Umot, Vmot)

13:12 R/W 0x1 reg. MATNR_mtn_txt_mode : Texture detection mode for adaptive coring of HP
motion

9:8 R/W 0x1 reg_MATNR_mtn_cor_mode : Coring selection mode based on texture
detection;

6:4 R/W 0x8 reg_MATNR_mtn_hpf_mode : video mode of current and previous framef/field for

MotHPF_yuvlK] calculation:

2:0 R/W 0x6 reg_MATNR_mtn_Ipf_mode : LPF video mode of current and previous frame/
field for MotLPF_yuv[k] calculation:

Table 9-569 NR2_MATNR_MTN_CRTL2 0x176b

Bit(s) R/W Default Description

18:16 R/W 0x6 reg_MATNR_iir_BS_Ymode : IIR TNR filter Band split filter mode for Luma LPF
result generation (Cur and Prev);

15:8 R/W 0x40 reg_ MATNR_mtnb_alpLP_Cgain : Scale of motion_brthp_uv to motion_brtlp_uyv,
normalized to 32 as 1

7:0 R/W 0x40 reg_MATNR_mtnb_alpLP_Ygain : Scale of motion_brthp_y to motion_brtlp_y,
normalized to 32 as 1
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Table 9-570 NR2_MATNR_MTN_COR 0x176¢

Bit(s) R/W Default Description

15:12 R/W 0x3 reg_MATNR_mtn_cor_Cofst : Coring Offset for Chroma Motion.

11:8 R/W 0x3 reg_MATNR_mtn_cor_Cgain : Gain to texture based coring for Chroma Motion.
Normalized to 16 as 1

7:4 R/W 0x3 reg_MATNR_mtn_cor_Yofst : Coring Offset for Luma Motion.

3:0 R/W 0x3 reg_MATNR_mtn_cor_Ygain : Gain to texture based coring for Luma Motion.
Normalized to 16 as 1

Table 9-571 NR2_MATNR_MTN_GAIN 0x176d

Bit(s) R/W Default Description

31:24 R/W 0x40 reg_MATNR_mtn_hp_Cgain : Gain to MotHPF_yuv[k] Chrm channel for motion
calculation, normalized to 64 as 1

23:16 R/W 0x40 reg_MATNR_mtn_hp_Ygain : Gain to MotHPF_yuv[k] Luma channel for motion
calculation, normalized to 64 as 1

15: 8 R/W 0x40 reg_MATNR_mtn_Ip_Cgain : Gain to MotLPF_yuv[k] Chrm channel for motion
calculation, normalized to 32 as 1

7:0 R/W 0x40 reg_MATNR_mtn_Ip_Ygain : Gain'to MotLPF_ yuv[k] Luma channel for motion
calculation, normalized to 32 as 1

Table 9-572 NR2_MATNR_DEGHOST 0x176e

Bit(s) R/W Default Description

30:28 R/W 0 reg_matnr .deghost_mode : // unsigned , default = 0 0:0ld_deghost; 1:soft_
denoise & strong_deghost; 2:strong_denoise & soft_deghost; 3:strong_denoise
& strong_deghost

24:20 R/W 4 reg_matnr_deghost_ygain : // unsigned , default = 4
16:12 R/W 4 reg_matnr_deghost_cgain : // unsigned , default = 4
8 R/W 1 reg_matnr_deghost_en : // unsigned , default = 1 0: disable; 1: enable Enable

signal for DeGhost function:0: disable; 1: enable

74 R/W 3 reg_matnr_deghost_cos : // unsigned , default = 3 DeGhost Overshoot margin
for UV channel, (X2 to u10 scale)

3:0 R/W 3 reg_matnr_deghost_yos : // unsigned , default = 3 DeGhost Overshoot margin
for Luma channel, (X2 to u10 scale)

Table 9-573 NR2_MATNR_ALPHALP_LUTO 0x176f

Bit(s) R/W Default Description
31:24 R/W 0x40 reg_MATNR_AlphalP_LUT_3 : Matnr low-pass filter alpha LUT node 3
23:16 R/W 0x80 reg_MATNR_AlphalP_LUT_2 : Matnr low-pass filter alpha LUT node 2
15: 8 R/W 0x80 reg_MATNR_AlphalP_LUT_1 : Matnr low-pass filter alpha LUT node 1
7:0 R/W 0x80 reg_MATNR_AlphalLP_LUT_O : Matnr low-pass filter alpha LUT node 0
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Table 9-574 NR2_MATNR_ALPHALP_LUT1 0x1770

Bit(s) R/W Default Description

31:24 R/W Oxff reg_MATNR_AlphalP_LUT_7 : Matnr low-pass filter alpha LUT node 7
23:16 R/W 0x80 reg_MATNR_AlphalP_LUT_6 : Matnr low-pass filter alpha LUT node 6
15: 8 R/W 0x50 reg_ MATNR_AlphalP_LUT_5 : Matnr low-pass filter alpha LUT node 5
7:0 R/W 0x40 reg_MATNR_AlphalP_LUT_4 : Matnr low-pass filter alpha LUT node 4

Table 9-575 NR2_MATNR_ALPHALP_LUT2 0x1771

Bit(s) R/W Default Description

31:24 R/W Oxff reg_MATNR_AlphalP_LUT_11 : Matnr low-pass filter alpha LUT node 11
23:16 R/W Oxff reg_MATNR_AlphalLP_LUT_10 : Matnr low-pass filter alpha LUT node 10
15:8 R/W Oxff reg_MATNR_AlphalP_LUT_9 : Matnr low-pass filter alpha LUT node 9
7:0 R/W Oxff reg_MATNR_AlphalP_LUT_8 : Matnr low-pass filter alpha LUT node 8

Table 9-576 NR2_MATNR_ALPHALP_LUT3 0x1772

Bit(s) R/W Default Description

31:24 R/W Oxff reg_MATNR_AlphalP_LUT_15: Matnr low-pass filter alpha LUT node 15
23:16 R/W Oxff reg_MATNR_AIphalP_LUT_14 : Matnr low-pass filter alpha LUT node 14
15:8 R/W Oxff reg_MATNR_AlphalP_LUT_13: Matnr low-pass filter alpha LUT node 13
7:0 R/W Oxff reg_ MATNR_AlphalLP_LUT_12 : Matnr low-pass filter alpha LUT node 12

Table 9-577 NR2_MATNR_ALPHAHP_LUTO 0x1773

Bit(s) R/W Default Description

31:24 R/W 0x40 reg_MATNR_AlphaHP_LUT_3 : Matnr high-pass filter alpha LUT node 3
23:16 R/W 0x80 reg_MATNR_AlphaHP_LUT_2 : Matnr high-pass filter alpha LUT node 2
15:8 R/W 0x80 reg_MATNR_AlphaHP_LUT_1 : Matnr high-pass filter alpha LUT node 1
7:0 R/W 0x80 reg_MATNR_AlphaHP_LUT_0 : Matnr high-pass filter alpha LUT node 0

Table 9-578 NR2_MATNR_ALPHAHP_LUT1 0x1774

Bit(s) R/W Default Description

31:24 R/W Oxff reg_MATNR_AlphaHP_LUT_7 : Matnr high-pass filter alpha LUT node 7
23:16 R/W 0x80 reg_MATNR_AlphaHP_LUT_6 : Matnr high-pass filter alpha LUT node 6
15: 8 R/W 0x50 reg_MATNR_AlphaHP_LUT_5 : Matnr high-pass filter alpha LUT node 5
7:0 R/W 0x40 reg_MATNR_AlphaHP_LUT_4 : Matnr high-pass filter alpha LUT node 4
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Table 9-579 NR2_MATNR_ALPHAHP_LUT2 0x1775

Bit(s) R/W Default Description

31:24 R/W Oxff reg_MATNR_AlphaHP_LUT_11 : Matnr high-pass filter alpha LUT node 11
23:16 R/W Oxff reg_MATNR_AlphaHP_LUT_10 : Matnr high-pass filter alpha LUT node 10
15:8 R/W Oxff reg_MATNR_AlphaHP_LUT_9 : Matnr high-pass filter alpha LUT node 9
7:0 R/W Oxff reg_MATNR_AlphaHP_LUT_8 : Matnr high-pass filter alpha LUT node 8

Table 9-580 NR2_MATNR_ALPHAHP_LUT3 0x1776

Bit(s) R/W Default Description

31:24 R/W Oxff reg_MATNR_AlphaHP_LUT_15 : Matnr high-pass filter alpha LUT node 15
23:16 R/W Oxff reg_MATNR_AIphaHP_LUT_14 : Matnr high-pass filter alpha LUT node 14
15:8 R/W Oxff reg_MATNR_AlphaHP_LUT_13 : Matnr high-pass filter alpha'LUT node 13
7:0 R/W Oxff reg_MATNR_AlphaHP_LUT_12 : Matnr high-pass filter alpha LUT node 12

Table 9-581 NR2_MATNR_MTNB_BRT 0x1777

Bit(s) R/W Default | Description

31:28 R/W 0x0 reg_ MATNR_mtnb_BRT_limt_hi : Motion adjustment based on Brightness high
side Limit. (X16 to u8 scale)

27:24 R/W 0x0 reg_MATNR_mtnb_BRT_slop_hi : Motion adjustment based on Brightness high
side slope. Normalized.to 16 as 1

23:16 R/W 0xa0 reg_MATNR_mtnb_BRT_thrd_hi : Motion adjustment based on Brightness high
threshold.(u8 scale)

15:12 R/W 0x6 reg_MATNR_mtnb_BRT_limt_lo : Motion adjustment based on Brightness low
side Limit. (X16 to u8 scale)

11: 8 R/W 0x6 reg. MATNR_mtnb_BRT_slop_lo : Motion adjustment based on Brightness low
side slope. Normalized to 16 as 1

7:0 R/W 0x64 reg_ MATNR_mtnb_BRT_thrd_lo : Motion adjustment based on Brightness low
threshold.(u8 scale)

Table 9-582 NR2_CUE_MODE 0x1778

Bit(s) R/W Default Description

31:20 R/W 0x0 Reserved

19 R/W 0x0 Cue2_isabv_org_invert1

18 R/W 0x1 Cue2_valid_condition

17:16 R/W 0x1 Cue2_orgline_flt_sel

15:12 R/W 0x4 Cue2_orgline_flt_alph

1" R/W 0x0 Cue2_isabv_org_invert

10 R/W 0x0 Cue2_iscur_org_invert

9 R/W 0x0 Cue_enable_r : Cue right half frame enable
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Bit(s) R/W Default Description

8 R/W 0x0 Cue_enable_| : Cue left half frame enable

6:4 R/W 0x0 reg_ CUE_CON_RPLC_mode : U3, CUE pixel chroma replace mode;
3.0 R/W 0x0 reg_ CUE_CHRM_FLT_mode : U4, CUE improvement filter mode,

Table 9-583 NR2_CUE_CON_MOT_TH 0x1779

Bit(s) R/W Default Description

31:24 R/W 0x0 reg_CUE_CON_Cmot_thrd2 : U8, Motion Detection threshold of up/down two
rows, Chroma channel in Chroma Up-sampling Error (CUE) Detection (tighter).

23:16 R/W 0x0 reg_CUE_CON_Ymot_thrd2 : U8, Motion Detection threshold of up/mid/down
three rows, Luma channel in Chroma Up-sampling Error (CUE) Detection
(tighter).

15:8 R/W 0x0 reg_CUE_CON_Cmot_thrd : U8, Motion Detection threshold of up/down two

rows, Chroma channel in Chroma Up-sampling Error (CUE) Detection.

7:0 R/W 0x0 reg_CUE_CON_Ymot_thrd : U8, Motion Detection threshold of up/mid/down
three rows, Luma channel in Chroma Up-sampling Error (CUE) Detection.

Table 9-584 NR2_CUE_CON_DIF0 0x177a

Bit(s) R/W Default Description

15:8 R/W 0x0 reg_CUE_CON_difP1_thrd : U8, P1 field Intra-Field top/below line chroma differ-
ence threshold,

7:0 R/W 0x0 reg_ CUE_CON_difCur_thrd : U8, Current Field/Frame Intra-Field up/down line
chroma difference threshold,

Table 9-585 NR2_CUE_CON_DIF1 0x177b

Bit(s) R/W Default Description

19:16 R/W 0x0 reg_CUE_CON_rate0 : U4, The Krate to decide CUE by relationship between
CUE_diflG and CUE_difEG

15:8 R/W 0x0 reg_CUE_CON_dIifEG_thrd : U8, Theshold to the difference between current
Field/Frame middle line to down line color channel(CUE_difEG).

7:0 R/W 0x0 reg_CUE_CON_diflG_thrd : U8, Threshold to the difference between P1 field top
line to current Field/Frame down line color channel (CUE_diflG).

Table 9-586 NR2_CUE_CON_DIF2 0x177¢c

Bit(s) R/W Default Description

19:16 R/W 0x0 reg_CUE_CON_rate1 : U4, The Krate to decide CUE by relationship between
CUE_difnC and CUE_difEC

15:8 R/W 0x0 reg_ CUE_CON_dIfEC_thrd : U8, Theshold to the difference between current
Field/Frame middle line to up line color channel(CUE_dIfEC).

7:0 R/W 0x0 reg_CUE_CON_difnC_thrd : U8, Threshold to the difference between P1 field
bot line to current Field/Frame up line color channel (CUE_difnC).
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Table 9-587 NR2_CUE_CON_DIF3 0x177d

Bit(s) R/W Default Description

19:16 R/W 0x0 reg_ CUE_CON_rate2 : U4, The Krate to decide CUE by relationship between
CUE_difP1 and CUE_difEP1

15: 8 R/W 0x0 reg_ CUE_CON_difEP1_thrd : U8, Inter-Field top/below line to current field/frame
middle line chroma difference (CUE_difEP1) threshold.

7:0 R/W 0x0 reg_CUE_CON_difP1_thrd2 : U8, P1 field Intra-Field top/below line chroma dif-
ference threshold (tighter),

Table 9-588 NR2_CUE_PRG_DIF 0x177e

Bit(s) R/W Default Description

20 R/W 0x0 reg_CUE_PRG_Enable : Enable bit for progressive video CUE detection.If inter-
lace input video,

19:16 R/W 0x0 reg_CUE_PRG_rate : U3, The Krate to decide CUE by relationship between
CUE_difCur and (CUE_difEC+CUE_difEG)

15: 8 R/W 0x0 reg_ CUE_PRG_difCEG_thrd : U8, Current Frame Intra-Field up-mid and mid-
down line chroma difference threshold for progressive video CUE detection,

7:0 R/W 0x0 reg_CUE_PRG_difCur_thrd : U8, Current Frame Intra-Field up/down line chroma
difference threshold,

Table 9-589 NR2_CONV_MODE 0x177f

Bit(s) R/W Default | Description

3:2 R/W 0x0 Conv_c444 mode : The format convert mode about 422 to 444 when data read
out line buffer

1:0 R/W 0x0 Conv_c422 _mode : the format convert mode about 444 to 422 when data write
to line buffer

DET 3D REG DEFINE BEGIN //// 8 'h80~8'h8f
Table 9-590 DET3D_R