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INSTRUMENTS
Read This First

About This Manual

This document describes the operation of the Imaging Subsystem (ISS) in the DM38x and
TMS320DM8127 DaVinci™ Digital Media Processor.

Notational Conventions

This document uses the following conventions.

* Hexadecimal numbers may be shown with the suffix h or the prefix Ox. For example, the following
number is 40 hexadecimal (decimal 64): 40h or 0x40

e Registers in this document are shown in figures and described in tables.

— Each register figure shows a rectangle divided into fields that represent the fields of the register.
Each field is labeled with its bit name, its beginning and ending bit numbers above, and its
read/write properties with default reset value below. A legend explains the notation used for the
properties.

— Reserved bits in a register figure can have one of multiple meanings:
e Not implemented on the device
» Reserved for future device expansion
* Reserved for Tl testing
» Reserved configurations of the device that are not supported

— Writing non-default values to the Reserved bits could cause unexpected behavior and should be
avoided.

Glossary
SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
Related Documentation From Texas Instruments
For product information, visit the Texas Instruments website at http://www.ti.com.
SPRS821 — DM385 and DM388 DaVinci™ Digital Media Processor

SPRS712 — TMS320DM8127 DaVinci™ Video Processor

Community Resources

The following links connect to TI community resources. Linked contents are provided "AS 1S" by the
respective contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views;
see Tl's Terms of Use.

TI E2E™ Online Community— TI's Engineer-to-Engineer (E2E) Community. Created to foster
collaboration among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore
ideas and help solve problems with fellow engineers.

Tl Embedded Processors Wiki— Texas Instruments Embedded Processors Wiki. Established to help
developers get started with Embedded Processors from Texas Instruments and to foster innovation
and growth of general knowledge about the hardware and software surrounding these devices.
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SPRUHL6A-January 2013—Revised June 2016

Imaging Subsystem (ISS)

The imaging subsystem (ISS) deals with the processing of the pixel data coming from an external image

sensor, data from memory (image format encoding and decoding can be done to and from memory), or

data from SL2 in IVA-HD for hardware encoding. With its subparts, such as interfaces and interconnects,
image signal processor (ISP), and still image coprocessor (SIMCOP), the ISS is a key component for the
following multimedia applications: camera viewfinder, video record, and still image capture. Figure 1

shows an overview of the ISS.

Figure 1. ISS Overview
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The direction of the arrows shows the command flow direction from the master (initiator) to the slave
(target). The following color conventions are used for the connections:

» Blue: Bidirectional, 128-bit-wide interface data connection

» Green: Write (ISS — system memory) data connection. Either 64-bit interface, 128-bit interface, or 32-
bit MTC (inside ISP5).

* Red: Read (system memory — ISS) data connection. 128-bit interface port or 32-bit MTC (inside
ISP5).

» Gray: 32-bit interface configuration connection
» Solid black: Video port and camera interface related signals
» Dotted black: Data flow stall control signal. Used to slow down ISP for memory-to-memory operation.

The ISS is mainly composed of a CSI2-A camera interface, a parallel interface (CPI), an ISP, and a block-
based imaging accelerator (SIMCOP).

The ISS is designed to reach high throughput and low latency with large image sensors. In high-
performance mode, the ISS supports a pixel throughput of 200 MPix/s.

The ISS is tightly coupled with a low-interrupt latency microprocessor unit (MPU) subsystem (Cortex™-M3
MPU) that runs a real-time operating system (OS) to reach optimal performance. Mainly, the Cortex-M3
MPU can quickly change the ISS configuration during frame blanking periods and run some sequencing
tasks.

The ISS targets the following major use cases:
» Viewfinder with digital zoom, video stabilization, and rotations
» Up to 1080p video record at 30 fps with digital zoom, video stabilization, and rotation
» Up to 16 MPix still image capture with digital zoom and rotation
— High performance mode: Up to 200 MPix/s throughput
— High quality and low light modes: Up to 50 MPix/s throughput
« Still image capture during video record

NOTE: The ISS is not limited to 16 Mpix. Higher resolution can be achieved through multiple
passes.

NOTE: For a detailed list of features of a certain submodule, see the related subsection.

The ISS offers the following features:
* SIMCOP:
— Memory-to-memory operation
— JPEG encode and decode hardware acceleration
— High-1SO noise filtering (NSF 2.0)
— Rotation accelerator
— Warping accelerator
— Lens distortion correction (YUV space)
o ISP:
— On-the-fly or memory-to-memory processing
— Up to 200-MHz pixel throughput
— Statistic data collection
— Image pipe interface front-end raw data processing
— RGB and YUV data processing through ISIF and IPIPE

— Hardware 3A (H3A) statistics block for real-time auto focus (AF), auto exposure (AE), and auto
white balance (AWB)
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Two image continuous real-time resizers
Video port (VP) for interfacing with the receivers and directing data to the ISP

* |SS interfaces:

128-bit-wide data interface to the level 3 (L3) interconnect

Burst translation engine (BTE) tightly coupled with the TILER to support efficient rotation
Circular buffer for linear space, physically located in memory

The ISS relies on the centralized memory management unit (MMU).

CSI2 camera interface

Parallel interface (CPI) (16-bit wide, with up to 162 MPix/s throughput, and supporting BT656,
SYNC modes)

System memory data read-back port (supported by the stall controller (SC) module)

e ISS interconnect:

128-hit-wide network for image data (full speed)
32-bit-wide network for configuration (half speed)

Hard and soft real-time data flows

CSI2-A, CPI, ISP, and SIMCOP data flow management
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1.1 ISS Integration

This section describes the integration of the module in the device, including information about clocks,
resets, and hardware requests. Figure 2 shows the ISS integration.

Figure 2. ISS Integration
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NOTE: For more information about the IDLE hardware handshake and wake-up request, see section
Clock Management, in chapter, Power, Reset, and Clock Management.

This section gives an overview of typical uses of the module. For more information about the
relationship of the power, reset, and clock management (PRCM) module to the ISS clocks
and the reset settings, see the detailed functional description in the Power, Reset, and Clock
Management chapter of the TRM.

The ISS is part of ISS hardware and power management, which comprises the Cortex-M3 MPU, ISS, and
a clock generator. These are all independent power domains. The ISS is part of the CAM power domain.

The PRCM module provides a single clock (MPU_M3_ISS_CLK) to ISS power management. This clock
generates the clocks for the Cortex-M3 MPU, ISS, and the bridges to L3.

The ISS also supports software reset. A software reset has the same function as a hardware reset except
that it does not reset the power-management protocols.
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When enabled, MPU_M3_ISS CLK is gated to provide ISS_CLK, which, after entering the ISS boundary,
is named ISS_FCLK. MPU_M3_ISS_CLK is provided as long as the Cortex-M3 MPU or ISS modules
within the ISS require it.

CAM_PHY_CTRL_CLK is gated from FUNC_96M_FCLK, which comes from the PRCM module. When
enabled and inside the ISS boundary, it is called CAM_PHY_CTRL_FCLK.

NOTE: For more information about the device clocks and how they are handled by the PRCM
module before going into the ISS, see CM2 Clock Generator in the Power, Reset, and Clock
Management chapter of the TRM.

Table 1. ISS Integration Attributes

Attributes
Module Instance - —
Power Domain Wake-Up Capability Interconnect
ISS PD_CAM No

Table 2. ISS Clocks and Resets

Clocks
Module Destination Signal Source Signal Source Description
Instance Name Name
ISS ISS_FLCK ISS_CLK PRCM ISS global functional clock from the PRCM
module
CAM_PHY_CTRL_ CAM_PHY_ PRCM Physical layer functional clock from the
FCLK CTRL_CLK PRCM module
Resets
Module Destination Signal Source Signal Source Description
Instance Name Name
ISS CAM_RESET CAM_RST PRCM ISS global reset
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Table 3. ISS Hardware Requests
Interrupt Requests
Module Source Signal Name Destination Destination Description
Instance Signal Name
ISS ISS_IRQ4 D_IRQ_56 DSP INTC Interrupt generated by ISS to DSP
ISS_IRQ5 MM_IRQ_24 Cortex-A8 INTC Interrupt generated by ISS to Cortex-A8
ISS_IRQO MM_IRQ_11 Cortex-M3 INTC Interrupt generated by ISS to Cortex-M3
ISS_IRQ1 MM_IRQ_12 Cortex-M3 INTC Interrupt generated by ISS to Cortex-M3
ISS_IRQ2 MM_IRQ_13 Cortex-M3 INTC Interrupt generated by ISS to Cortex-M3
ISS_IRQ3 MM_IRQ_14 Cortex-M3 INTC Interrupt generated by ISS to Cortex-M3
ISS_IRQ4 MM_IRQ_15 Cortex-M3 INTC Interrupt generated by ISS to Cortex-M3
ISS_IRQ5 MM_IRQ_16 Cortex-M3 INTC Interrupt generated by ISS to Cortex-M3
DMA Requests
Module Source Signal Name Destination Destination Description
Instance Signal Name
ISS ISS_DMAO S_DMA_8 EDMA Signal connected to the EDMA directly
provided by ISP.
ISS_DMA1 S DMA_9 EDMA Signal connected to the EDMA directly
provided by ISP
ISS_DMA2 S DMA_11 EDMA Signal connected to the EDMA directly
provided by ISP
ISS_DMA3 S DMA_12 EDMA Signal connected to the EDMA directly
provided by ISP
1.1.1 ISS PRCM Interface Integration

1111

ISS Clock Domains
The ISS has five asynchronous clock domains. Most of the logic uses ISS_FCLK; the other clock domains

are used for interfaces.
Table 4 provides a high-level view of clocks.

Table 4. ISS Local Clock Domains

Name Description

PCLK Parallel interface (CPI) pixel clock provided by the camera external sensor. The CSI2-A and SC
modules also have video port outputs, each having its own pixel clock. These pixel clocks are
generated from the functional clock (ISS_FCLK). Then all three pixel clock sources are multiplexed
into one clock provided to the ISP.

CSI2_A_BC Byte clock provided by the CSI2-A complex 1/O. Used by the CSI2-A receiver.

ISS_FCLK Functional clock provided by ISS_CLK from the PRCM module. It is used by all ISS submodules and

CAM_PHY_CTRL_FCLK

ISS top-level resources.

Functional clock provided by the PRCM module. It is used by the CSI2-A complex 1/Os.

To save power, the ISS can divide the received functional clock (ISS_CLK) by 2 or 4 from Figure 13, [4:5]
ISS_CLK_DIV. The configuration clock is always half the functional clock.

The functional clock of some submodules can be cut by software to reduce power consumption by cutting
off or turning on the modules from the Figure 14 . Also, the pixel clocks sent by submodules to ISP can be
cut off from Figure 14, VPORTx_CLK.
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1.2 ISS Functional Description

This section provides only a top-level overview of the ISS. The ISS submodules are described in:

ISS:SIMCOP,ISS:Interfaces, and ISS:ISP.

Section 1.2.1 describes the ISS power-management mechanisms and gives an introduction to and a

functional description of the ISP submodules.
1.21 ISS Interrupts

Section 1.2.1.2 lists the events generated by the submodules and the top level of the ISS.

Each event that generates an interrupt can be individually enabled by setting the appropriate bit in the
ISS_HL IRQENABLE_SET i register. The interrupt is disabled by setting the appropriate bit in the
ISS_HL_IRQENABLE_CLR i register.

When an event occurs, the corresponding bit in the ISS_HL IRQSTATUS RAW i register is set
regardless of whether or not the event is enabled. Bits in the ISS_HL_IRQSTATUS i registers are set only
when an enabled event occurs.

Software can clear a pending HS_VS_IRQ event by setting the ISS_HL _IRQSTATUS i [17] HS_VS_IRQ
bit. Events generated by submodules are automatically cleared at the ISS level when they are cleared at
the submodule level.

1.211 ISS Interrupt Merger

The ISS merges the following eight interrupt sources into six physical interrupt lines. All six lines support
level and pulse modes.

Table 5. ISS Interrupts

Interrupt Source Description

ISP_IRQ[3:0] ISP Interrupt generated by the ISP

CSIA_IRQ CSI2-A Interrupt generated by the CSI2-A receiver®
SC_IRQI8] sc Interrupt generated by the SC receiver®
CBUFF_IRQ CBUFF Interrupt generated by the circular buffer®
BTE_IRQ BTE Interrupt generated by the BTE
SIMCOP_IRQ[3:0] SIMCOP Interrupt generated by SIMCOP
HS_VS_IRQ ISS HS or VS synchronization event.

This event is triggered if a rising or falling edge is detected on the HS or VS
signal. The rising or falling edge and the HS or VS signal selection are chosen
using the ISP_CTRL[0:1] SYNC_DETECT bhit field.

@ For more information, see Section 1.2.1.2.

Software can select which interrupt sources are routed to each output line (ISS_IRQ[0:5]). All six physical
interrupt outputs have equivalent functions. Software can use different interrupt lines to group events
together by type and therefore reduce interrupt latencies. Typically, one interrupt line is used for low-
priority events (errors), and the other interrupt lines are used for high-priority events (for example,
SIMCOP sequencing and end-of-frame events to trigger configuration load). The ISS internal interrupt
request (IRQ) merger (see Figure 3) relies only on level interrupts provided by submodules. Pulse
interrupts provided by submodules are ignored. Typically, all of the interrupts are routed to the Cortex-M3
running the camera driver. In addition, one interrupt is routed to Cortex-A8, which may run the imaging
software. Software does not need to clear events from submodules at the ISS level: it clears only the
events at the submodule level; the IRQ merger automatically clears the IRQ at this level.

NOTE: Only the HS_VS_IRQ top-level event is cleared at the ISS level.
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Figure 3. ISS Interrupt Merger
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NOTE: For more information about mapping the six lines to the outside ISS device modules, see
Table 5. Only the ISP, SIMCOP, and HL ISS merger IRQ lines are configurable. Each
interrupt can be mapped to the required line.

1.21.2 ISS Submodule Interrupts
The ISS shown in Figure 3 and listed in Table 3 can generate six interrupts.

1.2.1.21 ISS ISP Interrupts
Table 6 summarizes events that cause ISP interrupts.

Table 6. ISS ISP Interrupts

Event and Register® Description
ISP5_IRQENABLE_SET i[[31] OCP_ERR_IRQ An interface port error has been received on the ISP master port.

ISP5_IRQENABLE_SET_i[29] IPIPE_INT_DPC_RNEW1 HD interrupt signal to indicate the need to renew the defect pixel
correction (DPC) table with new entries. The second 128 entries in
the DPC table must be updated when this event triggers. This event is
triggered when the 255th entry in the look-up table (LUT) is used.
This interrupt is not synchronous to the HD signal.

® i=0to3
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Table 6. ISS ISP Interrupts (continued)

Event and Register® Description

ISP5_IRQENABLE_SET _i[28] IPIPE_INT_DPC_RNEWO VD interrupt signal to indicate the need to renew the DPC table with
new entries. The first 128 entries in the DPC table must be updated
when the event triggers. This event is triggered when the 127th entry
in the LUT is used. This interrupt is not synchronous to the HD signal.

ISP5_IRQENABLE_SET_i[27] IPIPE_INT_DPC_INI Interrupt to signal the need to initialize the DPC table. The DPC table
contains two tables of 128 entries. When this signal is used, software
must ensure that the 256 table entries are updated with the DPC

information.
ISP5_IRQENABLE_SET_i[25] IPIPE_INT_EOF End of frame interrupt signal
ISP5_IRQENABLE_SET_i[24] H3A_INT_EOF End of frame interrupt signal
ISP5_IRQENABLE_SET_i[22] RSZ_INT_EOF1 See Section 1.3 and ISS ISP Register Manual.

ISP5_IRQENABLE_SET i[23] RSZ_INT_EOF0
ISP5_IRQENABLE_SET _i[19] RSZ_FIFO_IN_BLK_ERR
ISP5_IRQENABLE_SET _i[18] RSZ_FIFO_IN_OVF
ISP5_IRQENABLE_SET _i[17] RSZ_INT_CYC_RZB
ISP5_IRQENABLE_SET _i[16] RSZ_INT_CYC_RZA
ISP5_IRQENABLE_SET _i[15] RSZ_INT_DMA
ISP5_IRQENABLE_SET _i[14] RSZ_INT_LAST_PIX
ISP5_IRQENABLE_SET _i[13] RSZ_INT_REG

ISP5_IRQENABLE_SET _i[12] H3A_INT Interrupt generated by the AF and AE/AWB blocks inside the H3A
module. It indicates the end of processing a frame and is active high
for one configuration bus clock cycle.

ISP5_IRQENABLE_SET_i[11] AF_INT AF inside generates an interrupt at the end of processing frame; a
third interrupt is generated at the same time as the last process to
finish.

ISP5_IRQENABLE_SET_i[10] AEW_INT AEW inside generates an interrupt at the end of processing frame; a
third interrupt is generated at the same time as the last process to
finish.

ISP5_IRQENABLE_SET _i[9] IPIPEIF_IRQ IPIPEIF module interrupt is generated at the start position of a frame
and is active high for one configuration bus clock cycle.

ISP5_IRQENABLE_SET_i[8] IPIPE_INT_HST IPIPE module interrupt is generated when histogram is done.

ISP5_IRQENABLE_SET_i[7] IPIPE_INT_BSC IPIPE module interrupt is generated when boundary signal calculation
is done.

ISP5_IRQENABLE_SET _i[6] IPIPE_INT_DMA IPIPE module interrupt is issued when the SDRAM transfer of boxcar
is done. At this time, IPIPE EOF is sent to buffer logic.

ISP5_IRQENABLE_SET_i[5] IPIPE_INT_LAST_PIX IPIPE module interrupt is issued when the last pixel of a frame comes
into IPIPE.

ISP5_IRQENABLE_SET_i[4] IPIPE_INT_REG IPIPE module interrupt is issued when the register update of the
module is allowed.

ISP5_IRQENABLE_SET_i[0] ISIF_INT_O See Section 1.3 and ISS ISP Register Manual.

ISP5_IRQENABLE_SET _i[1] ISIF_INT_1
ISP5_IRQENABLE_SET _i[2] ISIF_INT_2
ISP5_IRQENABLE_SET _i[3] ISIF_INT_3
ISP5_IRQENABLE_SET2_i[0] H3A_OVF
ISP5_IRQENABLE_SET2_i[1] IPIPEIF_UDF
ISP5_IRQENABLE_SET2_i[2] IPIPE_BOXCAR_OVF
ISP5_IRQENABLE_SET2_i[3] ISIF_OVF
ISP5_IRQENABLE_SET2_i[4] IPIPE_HST_ERR
ISP5_IRQENABLE_SET2_i[5] IPIPE_BSC_ERR
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1.2.1.2.2 ISS CSI2-A Complex I/O Interrupts

Table 7 lists the event generation of the CSI2-A receiver through the CSI2 interrupt status and interrupt
enable registers. The events are checked for status using the CSI2_IRQSTATUS and CSI2_IRQENABLE

registers.

Table 7. ISS CSI2-A Interrupts

Event and Register

Description

CSI2_IRQENABLE[14] OCP_ERR_IRQ
CSI2_IRQENABLE[13] SHORT_PACKET_IRQ

CSI2_IRQENABLE[12] ECC_CORRECTION_IRQ
CSI2_IRQENABLE[11] ECC_NO_CORRECTION_IRQ

CSI2_IRQENABLE[9] COMPLEXIO_ERR_IRQ

CSI2_IRQENABLE[S] FIFO_OVF_IRQ

CSI2_IRQENABLE[7] CONTEXT7
CSI2_IRQENABLE[6] CONTEXT6
CSI2_IRQENABLE[5] CONTEXT5
CSI2_IRQENABLE[4] CONTEXT4
CSI2_IRQENABLE[3] CONTEXT3
CSI2_IRQENABLE[2] CONTEXT2
CSI2_IRQENABLE[1] CONTEXT1

CSI2_IRQENABLE[0] CONTEXTO

Interface port error

Short packet reception (other than sync events: line start, line end,
frame start, and frame end; only data types from 0x8 to OxF are
considered)

ECC was used to correct a 1-bit error (short packet only).

ECC was not used to correct the header because the error is larger
than 1 bit (short and long packets).

Error signaling from complex 1/O: This interrupt is triggered when any
error is received from the complex I/O (events are defined in
CSI2_COMPLEXIO_IRQSTATUS [see Table 8]).

FIFO overflow error: This interrupt is triggered when a FIFO overflow
is detected. An overflow can occur if there is a mismatch between the
data input and output rates. A reset of the module is required to
restart correctly.

At least one interrupt event enabled from Context 7 occurred
(see Table 9).

At least one interrupt event enabled from Context 6 occurred
(see Table 9).

At least one interrupt event enabled from Context 5 occurred
(see Table 9).

At least one interrupt event enabled from Context 4 occurred
(see Table 9).

At least one interrupt event enabled from Context 3 occurred
(see Table 9).

At least one interrupt event enabled from Context 2 occurred
(see Table 9).

At least one interrupt event enabled from Context 1 occurred
(see Table 9).

At least one interrupt event enabled from Context O occurred
(see Table 9).

36

Imaging Subsystem (ISS)

SPRUHL6A-January 2013—-Revised June 2016
Submit Documentation Feedback

Copyright © 2013-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHL6A

13 TEXAS
INSTRUMENTS

www.ti.com

ISS Overview

Table 8 lists CSI2 receiver event generation through the CSI2-A complex I/O interrupt status and interrupt

enable registers. The events are checked and controlled from the CSI2_COMPLEXIO_IRQSTATUS and

CSI2_COMPLEXIO_IRQENABLE registers.

Table 8. ISS CSI2-A Receivers Complex I/O Interrupts

Event and Register

Description

CSI2_COMPLEXIO_IRQENABLE[0] ERRSOTHS1
CSI2_COMPLEXIO_IRQENABLE[1] ERRSOTHS2
CSI2_COMPLEXIO_IRQENABLE[2] ERRSOTHS3

CSI2_COMPLEXIO_IRQENABLE[5] ERRSOTSYNCHS1
CSI2_COMPLEXIO_IRQENABLE[6] ERRSOTSYNCHS2
CSI2_COMPLEXIO_IRQENABLE[7] ERRSOTSYNCHS3

CSI2_COMPLEXIO_IRQENABLE[10] ERRESC1
CSI2_COMPLEXIO_IRQENABLE[11] ERRESC2
CSI2_COMPLEXIO_IRQENABLE[12] ERRESC3

Start of transmission error for lane 1
Start of transmission error for lane 2
Start of transmission error for lane 3
Start of transmission sync error for lane 1
Start of transmission sync error for lane 2
Start of transmission sync error for lane 3
Escape entry error for lane 1

Escape entry error for lane 2

Escape entry error for lane 3

CSI2_COMPLEXIO_IRQENABLE[15] ERRCONTROL1
CSI2_COMPLEXIO_IRQENABLE[16] ERRCONTROL2
CSI2_COMPLEXIO_IRQENABLE[17] ERRCONTROLS3

Control error for lane 1
Control error for lane 2
Control error for lane 3

CSI2_COMPLEXIO_IRQENABLE[20] STATEULPM1
CSI2_COMPLEXIO_IRQENABLE[21] STATEULPM2
CSI2_COMPLEXIO_IRQENABLE[22] STATEULPM3

CSI2_COMPLEXIO_IRQENABLE[25] STATEALLULPMENTER
CSI2_COMPLEXIO_IRQENABLE[26] STATEALLULPMEXIT

Lane 1 in ULPM

Lane 2 in ULPM

Lane 3 in ULPM

All active lanes are entering the ULPM.
At least one active lane exited the ULPM.

Because the CSI2-A receiver supports eight contexts, the CSI2_CTX_IRQSTATUS i and
CSI2_CTX_IRQENABLE i registers are present eight times (one time per context).

The events are generated only for the enabled context(s). Table 9 describes the generation of the CS12
receiver event through the CSI2_CTX_ IRQSTATUS iand CSI2_CTX_IRQENABLE_i registers.

Table 9. ISS CSI2-A Receiver CONTEXT Interrupts

Event®

Description

CSI2_CTX_IRQENABLE_i[0] FS_IRQ
CSI2_CTX_IRQENABLE_i[1] FE_IRQ
CSI2_CTX_IRQENABLE_i[2] LS_IRQ
CSI2_CTX_IRQENABLE_i[3] LE_IRQ

CSI2_CTX_IRQENABLE_i[5] CS_IRQ

CSI2_CTX_IRQENABLE_i[6] FRAME_NUMBER_IRQ

CSI2_CTX_IRQENABLE_i[7] LINE_NUMBER_IRQ

CSI2_CTX_IRQENABLE_i[8]
ECC_CORRECTION_IRQ

Frame start: This interrupt is triggered when a frame-start synchronization
code is detected in the CSI2 data stream.

Frame end: This interrupt is triggered when a frame-end synchronization
code is detected in the CSI2 data stream.

Line start: This interrupt is triggered when a line-start synchronization
code is detected in the CSI2 data stream.

Line end: This interrupt is triggered when a line-end synchronization code
is detected in the CSI2 data stream.

CS error: This interrupt is triggered when a mismatch between the
transmitter and receiver checksums (payload) is detected.

Frame counter reached: This interrupt is triggered when the frame counter
reaches its programmable target value.

Line number reached: The programmable line number is received. The
modulo feature can be selected (CSI2_CTX_CTRL1_i.LINE_MODULO).
When selected, the interrupt is generated for each line number multiple of
the programmed line number (CSI2_CTX_CTRL3_i.LINE_NUMBER);
otherwise, the interrupt is generated only for the line number.

ECC was used to correct a 1-bit error (long packets only).

M i=0to7
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1.2.1.2.3 ISS Stall Controller (SC) Interrupts

Table 10 summarizes the stall controller (SC) interrupts.

Table 10. ISS Stall Controller Interrupts

Event and Register
SC_LCM_IRQENABLE[1] LCM_OCPERROR

Description

SC an interface error occurred on the master read port. This
interrupt is triggered when an OCP error is detected on the
master read port.

SC_LCM_IRQENABLE[0] LCM_EOF Memory read channel — end of frame: This interrupt is triggered

when a frame is read completely from memory.

1.2.1.2.4 ISS CBUFF Interrupts
Table 11 summarizes the CBUFF interrupts.

Table 11. ISS CBUFF Interrupts

Event and Register

Description

CBUFF_HL_IRQENABLE_SET[31] IRQ_CTX7_OVR
CBUFF_HL_IRQENABLE_SET[30] IRQ_CTX6_OVR

CBUFF_HL_IRQENABLE_SET[29] IRQ_CTX5_OVR
CBUFF_HL_IRQENABLE_SET[28] IRQ_CTX4_OVR
CBUFF_HL_IRQENABLE_SET[27] IRQ_CTX3_OVR
CBUFF_HL_IRQENABLE_SET[26] IRQ_CTX2_OVR
CBUFF_HL_IRQENABLE_SET[25] IRQ_CTX1_OVR
CBUFF_HL_IRQENABLE_SET[24] IRQ_CTX0_OVR
CBUFF_HL_IRQENABLE_SET[23] IRQ_CTX7_INVALID
CBUFF_HL_IRQENABLE_SET[22] IRQ_CTX6_INVALID
CBUFF_HL_IRQENABLE_SET[21] IRQ_CTX5_INVALID
CBUFF_HL_IRQENABLE_SET[20] IRQ_CTX4_INVALID
CBUFF_HL_IRQENABLE_SET[19] IRQ_CTX3_INVALID
CBUFF_HL_IRQENABLE_SET[18] IRQ_CTX2_INVALID
CBUFF_HL_IRQENABLE_SET[17] IRQ_CTX1_INVALID
CBUFF_HL_IRQENABLE_SET[16] IRQ_CTX0_INVALID
CBUFF_HL_IRQENABLE_SET[15] IRQ_CTX7_READY
CBUFF_HL_IRQENABLE_SET[14] IRQ_CTX6_READY
CBUFF_HL_IRQENABLE_SET[13] IRQ_CTX5_READY
CBUFF_HL_IRQENABLE_SET[12] IRQ_CTX4_READY
CBUFF_HL_IRQENABLE_SET[11] IRQ_CTX3_READY
CBUFF_HL_IRQENABLE_SET[10] IRQ_CTX2_READY
CBUFF_HL_IRQENABLE_SET[9] IRQ_CTX1_READY
CBUFF_HL_IRQENABLE_SET[8] IRQ_CTX0_READY
CBUFF_HL_IRQENABLE_SET[0] IRQ_OCP_ERR

CBUFF overflow

CBUFF overflow

CBUFF overflow

CBUFF overflow

CBUFF overflow

CBUFF overflow

CBUFF overflow

CBUFF overflow

CBUFF invalid access

CBUFF invalid access

CBUFF invalid access

CBUFF invalid access

CBUFF invalid access

CBUFF invalid access

CBUFF invalid access

CBUFF invalid access

CBUFF WB physical window ready for access by the CPU
CBUFF WB physical window ready for access by the CPU
CBUFF WB physical window ready for access by the CPU
CBUFF WB physical window ready for access by the CPU
CBUFF WB physical window ready for access by the CPU
CBUFF WB physical window ready for access by the CPU
CBUFF WB physical window ready for access by the CPU
CBUFF WB physical window ready for access by the CPU
CBUFF master interface port error
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1.2.1.25 ISS BTE Interrupts
Table 12 summarizes the BTE interrupts.

Table 12. ISS BTE Interrupts

Event and Register

Description

BTE_HL_IRQENABLE_SET[31] IRQ_CTX7_ERR

BTE_HL_IRQENABLE_SET[30] IRQ_CTX6_ERR

BTE_HL_IRQENABLE_SET[29] IRQ_CTX5_ERR

BTE_HL_IRQENABLE_SET[28] IRQ_CTX4_ERR

BTE_HL_IRQENABLE_SET[27] IRQ_CTX3_ERR

BTE_HL_IRQENABLE_SET[26] IRQ_CTX2_ERR

BTE_HL_IRQENABLE_SET[25] IRQ_CTX1_ERR

BTE_HL_IRQENABLE_SET[24] IRQ_CTX0_ERR

BTE_HL_IRQENABLE_SET[23] IRQ_CTX7_INVALID

BTE_HL_IRQENABLE_SET[22] IRQ_CTX6_INVALID

BTE_HL_IRQENABLE_SET[21] IRQ_CTX5_INVALID

BTE_HL_IRQENABLE_SET[20] IRQ_CTX4_INVALID

BTE_HL_IRQENABLE_SET[19] IRQ_CTX3_INVALID

Writes enable notification for read request before enough data is
prefetched. Reads notify when a read request that requires
translation on Context 7 is received, but not enough frame lines
have been prefetched in the buffer. See liSS BTE Buffer Prefetch.

Writes enable notification for read request before enough data is
prefetched. Reads notify when a read request that requires
translation on Context 6 is received, but not enough frame lines
have been prefetched in the buffer. See ISS BTE Buffer Prefetch.

Writes enable notification for read request before enough data is
prefetched. Reads notify when a read request that requires
translation on Context 5 is received, but not enough frame lines
have been prefetched in the buffer. See ISS BTE Buffer Prefetch.

Writes enable notification for read request before enough data is
prefetched. Reads notify when a read request that requires
translation on Context 4 is received, but not enough frame lines
have been prefetched in the buffer. See ISS BTE Buffer Prefetch.

Writes enable notification for read request before enough data is
prefetched. Reads notify when a read request that requires
translation on Context 3 is received, but not enough frame lines
have been prefetched in the buffer. See ISS BTE Buffer Prefetch.

Writes enable notification for read request before enough data is
prefetched. Reads notify when a read request that requires
translation on Context 2 is received, but not enough frame lines
have been prefetched in the buffer. See ISS BTE Buffer Prefetch.

Writes enable notification for read request before enough data is
prefetched. Reads notify when a read request that requires
translation on Context 1 is received, but not enough frame lines
have been prefetched in the buffer. See ISS BTE Buffer Prefetch.

Writes enable notification for read request before enough data is
prefetched. Reads notify when a read request that requires
translation on Context O is received, but not enough frame lines
have been prefetched in the buffer. See ISS BTE Buffer Prefetch.

Writes enable invalid access to Context 7. Reads notify when
access to an unexpected location in Context 7 is requested, or the
start context location access is valid, but the burst length exceeds
the Context 7 end. See ISS BTE Virtual Address Space and
Context Mapping.

Writes enable invalid access to Context 6. Reads notify when
access to an unexpected location in Context 6 is requested, or the
start context location access is valid, but the burst length exceeds
the Context 6 end. See ISS BTE Virtual Address Space and
Context Mapping.

Writes enable invalid access to Context 5. Reads notify when
access to an unexpected location in Context 5 is requested, or the
start context location access is valid, but the burst length exceeds
the Context 5 end. See ISS BTE Virtual Address Space and
Context Mapping

Writes enable invalid access to Context 4. Reads notify when
access to an unexpected location in Context 4 is requested, or the
start context location access is valid, but the burst length exceeds
the Context 4 end. See ISS BTE Virtual Address Space and
Context Mapping.

Writes enable invalid access to Context 3. Reads notify when
access to an unexpected location in Context 3 is requested, or the
start context location access is valid, but the burst length exceeds
the Context 3 end. See ISS BTE Virtual Address Space and
Context Mapping.
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Table 12. ISS BTE Interrupts (continued)

Event and Register

Description

BTE_HL_IRQENABLE_SET[18] IRQ_CTX2_INVALID

BTE_HL_IRQENABLE_SET[17] IRQ_CTX1_INVALID

BTE_HL_IRQENABLE_SET[16] IRQ_CTX0_INVALID

BTE_HL_IRQENABLE_SET[15] IRQ_CTX7_DONE

BTE_HL_IRQENABLE_SET[14] IRQ_CTX6_DONE

BTE_HL_IRQENABLE_SET[13] IRQ_CTX5_DONE

BTE_HL_IRQENABLE_SET[12] IRQ_CTX4_DONE

BTE_HL_IRQENABLE_SET[11] IRQ_CTX3_DONE

BTE_HL_IRQENABLE_SET[10] IRQ_CTX2_DONE

BTE_HL_IRQENABLE_SET[9] IRQ_CTX1_DONE

BTE_HL_IRQENABLE_SET[8] IRQ_CTX0_DONE

Writes enable invalid access to Context 2. Reads notify when
access to an unexpected location in Context 2 is requested, or the
start context location access is valid, but the burst length exceeds
the Context 2 end. See ISS BTE Virtual Address Space and
Context Mapping.

Writes enable invalid access to Context 1. Reads notify when
access to an unexpected location in Context 1 is requested, or the
start context location access is valid, but the burst length exceeds
the Context 1 end. See ISS BTE Virtual Address Space and
Context Mapping.

Writes enable invalid access to Context 0. Reads notify when
access to an unexpected location in Context 0 is requested, or the
start context location access is valid, but the burst length exceeds
the Context 0 end. See ISS BTE Virtual Address Space and
Context Mapping.

Writes enable notification for context that has been fully and
successfully transferred to TILER. Reads notify when enough
frame lines have been prefetched into the buffer and Context 7 is
translated to TILER. This interrupt is triggered when flushing
completes (if enabled) in one-shot mode. It is triggered once per
frame in continuous mode. See ISS BTE Buffer Prefetch.

Writes enable notification for context that has been fully and
successfully transferred to TILER. Reads notify when enough
frame lines have been prefetched into the buffer and Context 6 is
translated to TILER. This interrupt is triggered when flushing
completes (if enabled) in one-shot mode. It is triggered once per
frame in continuous mode. See ISS BTE Buffer Prefetch.

Writes enable notification for context that has been fully and
successfully transferred to TILER. Reads notify when enough
frame lines have been prefetched into the buffer and Context 5 is
translated to TILER. This interrupt is triggered when flushing
completes (if enabled) in one-shot mode. It is triggered once per
frame in continuous mode. See ISS BTE Buffer Prefetch.

Writes enable notification for context that has been fully and
successfully transferred to TILER. Reads notify when enough
frame lines have been prefetched into the buffer and Context 4 is
translated to TILER. This interrupt is triggered when flushing
completes (if enabled) in one-shot mode. It is triggered once per
frame in continuous mode. See ISS BTE Buffer Prefetch.

Writes enable notification for context that has been fully and
successfully transferred to TILER. Reads notify when enough
frame lines have been prefetched into the buffer and Context 3 is
translated to TILER. This interrupt is triggered when flushing
completes (if enabled) in one-shot mode. It is triggered once per
frame in continuous mode. See ISS BTE Buffer Prefetch.

Writes enable notification for context that has been fully and
successfully transferred to TILER. Reads notify when enough
frame lines have been prefetched into the buffer and Context 2 is
translated to TILER. This interrupt is triggered when flushing
completes (if enabled) in one-shot mode. It is triggered once per
frame in continuous mode. See ISS BTE Buffer Prefetch.

Writes enable notification for context that has been fully and
successfully transferred to TILER. Reads notify when enough
frame lines have been prefetched into the buffer and Context 1 is
translated to TILER. This interrupt is triggered when flushing
completes (if enabled) in one-shot mode. It is triggered once per
frame in continuous mode. See ISS BTE Buffer Prefetch.

Writes enable notification for context that has been fully and
successfully transferred to TILER. Reads notify when enough
frame lines have been prefetched into the buffer and Context 0 is
translated to TILER. This interrupt is triggered when flushing
completes (if enabled) in one-shot mode. It is triggered once per
frame in continuous mode. See ISS BTE Buffer Prefetch.
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Table 12. ISS BTE Interrupts (continued)

Event and Register Description

BTE_HL_IRQENABLE_SET[1] IRQ_INVALID Writes enable Invalid virtual space access notification. Reads notify
when access falls into a translated from the BTE region, but it is 2D
access or it does not map to an active context. See ISS BTE
Virtual Address Space and Context Mapping.

BTE_HL_IRQENABLE_SET[1] IRQ_OCP_ERR Writes enable notification for error on the master output interface.
Reads notify when an error has occurred on the master output
interface.
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1.2.1.2.6

Table 13 summarizes the SIMCOP high-level interrupts mapped to the outer boundaries of the SIMCOP.
For more information about interrupts generated from inside the SIMCOP modules, see the SIMCOP
section.

ISS SIMCORP Interrupts

Table 13. ISS SIMCOP High-Level Interrupts

Event and Register

Description

SIMCOP_HL_IRQENABLE_SET i[19]
CPU_PROC_START_IRQ

SIMCOP_HL_IRQENABLE_SET _i[18] SIMCOP_DMA_IRQ1

SIMCOP_HL_IRQENABLE_SET _i[16] OCP_ERR_IRQ

SIMCOP_HL_IRQENABLE_SET i[15]
VLCDJ_DECODE_ERR_IRQ

SIMCOP_HL_IRQENABLE_SET _i[14] DONE_IRQ

SIMCOP_HL_IRQENABLE_SET _i[13] STEP3_IRQ
SIMCOP_HL_IRQENABLE_SET i[12] STEP2_IRQ
SIMCOP_HL_IRQENABLE_SET _i[11] STEP1_IRQ
SIMCOP_HL_IRQENABLE_SET _i[10] STEPO_IRQ

SIMCOP_HL_IRQENABLE_SET _i[9] LDC_BLOCK_IRQ
SIMCOP_HL_IRQENABLE_SET i[7] ROT_A
SIMCOP_HL_IRQENABLE_SET _i[6] IMX_B_IRQ
SIMCOP_HL_IRQENABLE_SET _i[5] IMX_A_IRQ
SIMCOP_HL_IRQENABLE_SET _i[4] NSF_IRQ

SIMCOP_HL_IRQENABLE_SET _i[3] VLCDJ_BLOC_IRQ

SIMCOP_HL_IRQENABLE_SET i[2] DCT_IRQ

SIMCOP_HL_IRQENABLE_SET i[1] LDC_FRAME_IRQ
SIMCOP_HL_IRQENABLE_SET _i[0] SIMCOP_DMA_IRQO

Interrupt used when CPU data processing is used in a
macroblock processing pipeline. When the CPU receives this
IRQ, data is ready to be processed. When the CPU finishes
processing the data, it acknowledges by setting the
SIMCOP_HWSEQ_CTRL.CPU_PROC_DONE bit.

Interrupt triggered by SIMCOP DMA
SIMCOP master port interface error
A decode error has been signaled by the VLCDJ module.

Event triggered when hardware sequencer finishes the
sequence:

» The sequence step counter has reached the limit.

« All accelerator and DMA events for the last sequence step
have been received.

Event triggered when a SIMCOP Context 3 is activated by the
hardware sequencer.

Event triggered when a SIMCOP Context 2 is activated by the
hardware sequencer.

Event triggered when a SIMCOP Context 1 is activated by the
hardware sequencer.

Event triggered when a SIMCOP Context 0 is activated by the
hardware sequencer.

A macroblock has been processed.

Rotational engine interrupt

Event triggered when iMX has executed a SLEEP instruction
Event triggered when iMX has executed a SLEEP instruction

Event triggered by the NSF2 imaging accelerator when
processing of a block is done

A macroblock has been processed (that is, encode and decode).

DCT operating is complete (configured number of MCUs for
YUV4:2:0/4:2:2 mode, or number of blocks for sequential block
mode).

A full frame has been processed.
Interrupt triggered by SIMCOP DMA
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1.2.2

ISS Interconnect
Figure 4 shows the ISS local interconnect data network.

Figure 4. ISS Local Interconnect Data Network
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The data network collects requests from CSI2-A, SC, ISP, and SIMCOP and forwards them to the BTE.

A first level of arbitration occurs between 64-bit initiators using a round-robin algorithm. Arbitration is done
at the interface transaction level (up to 16 x 64-bit burst). The ISS interconnect packs bursts into up to 8 x
128-bit bursts before forwarding them to the second level of arbitration. The ISS interconnect uses a 5 x
128-hit first in first out (FIFO) for burst packing. Burst packing avoids inserting IDLE cycles into requests
sent to the CBUFF.

A second level of arbitration occurs between 128-bit initiators. Again, a round-robin algorithm is used.
Arbitration is done at bus transaction level (up to 8 x 128-hit burst). The ISS interconnect has no data
FIFOs on the request or response paths. This implies the following for the ISP master, SC master, and
SIMCOP master ports:

* The request and data phases can be stalled by the ISS interconnect when the port connected to the
CBUFF becomes stalled.
* Read masters must be able to accept the data they have requested without stalling the response flow.

CSI2, SC, ISP, and SIMCOP can generate up to 16 tags per master port. The number of tags that can be
used per initiator is set by software (the ISS_CTRL.TAG_CNT register). The ISS interconnect compresses
the 6 x 16 internal ISS tags into 16 tags. Tag compression occurs after the 128-bit switch. When all 16
tags are used, the switch output is stalled. This stalls requests from ISS internal initiators.
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NOTE: There is another internal 32-bit configuration interconnect within the ISS. There is no
physical link between the data and the configuration interconnect.

1.2.3 ISS Clocks
The clocks of ISS submodules can be cut individually using the ISS_CLKCTRL register. Software can poll
the module status reading the appropriate bit in the ISS_CLKSTAT register.
When software wants to enable a submodule:
» Software sets the appropriate bit in the ISS_CLKCTRL register.
» Hardware enables the submodule functional and interface clocks (expected to take a few cycles).
» Hardware sets the appropriate bit in the ISS_CLKSTAT register.
Software must enable the modules in the correct order. The hardware imposes no particular constraint.
For example, when data must be provided by the CSI2-A receiver and processed by the ISP, both
modules must be enabled and correctly configured before data arrives. An example of configuration order
is: enabling the CSI2-A receiver powers up the complex I/O connected to the external sensor. Additionally,
the ISP must be configured and the source interface must be selected. For details and the order of
configuration, see the programming module of the particular submodule.
When software wants to shut down a submodule:
» Software ensures that the submodule is idle. Mainly:
— The submodule must not generate new events.
— The submodule must not have any pending events.
— For initiators: The submodule must stop the generation of an interface bridge transaction.
» Software clears the appropriate bit in the ISS_CLKCTRL register.
» For modules having only a master port: Hardware waits until the submodule to be disconnected
asserts the MStandBy signal on its master port. It asserts MWait of the submodule.
NOTE: The ISS does not assert the MWait signal when a shutdown of the module is not requested
by software.
» Hardware cuts the submodule clocks.
» Hardware clears the appropriate bit in the ISS_CLKSTAT register.
Table 14 describes the clock gating of the ISS submodule.
Table 14. ISS Submodule Clock Gating
ISS Resource Feature On/Off Control
ISS top-level resources Not applicable. ISS top-level resources cannot be cut. However, top-level resources support
the autogating feature.
SIMCOP ISS_CLKCTRL[0] SIMCOP
ISP ISS_CLKCTRL[1] ISP
CSI2-A ISS_CLKCTRL[2] CSI2_A
sC ISS_CLKCTRL[4] SC
ISS interconnect These modules cannot be switched off individually. They are required for any processing
BTE performed by SIMCOP because they are on the main data path. However, they support
CBUFF autogating to reduce power consumption when activity is low.
TCTRL
When the clock of a submodule is cut and an interface bridge request for this module is received from the
ISS configuration interconnect, the ISS clock manager temporarily enables the module clock to handle the
access properly.
All ISS submodules are off after reset; software must enable them before they can be used.
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1.2.4 ISS Reset

The ISS can accept a general software reset, propagated through all the hierarchy. This reset can be

done to initialize the module and has the same effect as the hardware reset.

1. Setthe ISS_HL_SYSCONFIG[0] SOFTRESET bit to 1.

2. Read the ISS_HL_SYSCONFIG[0] SOFTRESET bit to check whether it equals 0, which means the
reset occurred.

If after five reads, ISS_HL_SYSCONFIG[0] SOFTRESET still returns 1, it can be assumed that an error
occurred during the reset stage.

A software reset must not reset the power manager protocols (must not reset the IDLE and STANDBY
generic IPs).
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1.25 ISS Power Management

1251 ISS Power-Management Infrastructure Overview
Figure 5 provides an overview of the ISS power management.

Figure 5. ISS Power Management
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NOTE: For power savings, the PRCM module can request idle mode from the ISS. When the ISS is
not functional, software must decide when the PRCM module can send the request. For
more information, see Module Level Clock Management in the Power, Reset, and Clock
Management chapter of the TRM.

1.2.5.2 ISS STANDBY Mechanism

The power manager receives STANDBY information from the SC, CSI2-A, ISP, and SIMCOP modules.
These modules assert a standby signal when they have no more transactions to perform. The ISS power
manager acknowledges by asserting a wait signal.

When those modules are in standby mode, the ISS power manager initiates a STANDBY sequence for the
ISS:

1. The ISS waits while the SC, CSI2-A, ISP, and SIMCOP MStandby is asserted.

2. The ISS power manager acknowledges by asserting the SC, CSI2-A, ISP, and SIMCOP MWait signal.

3. The ISS initiators assert only the MStandBy signal when they receive responses to all sent requests.
Therefore, when all initiators have asserted MStandBY, the ISS interconnect has no more pending
traffic (although configurable, only nonposted writes must be used for error reporting).

46 Imaging Subsystem (ISS) SPRUHL6A-January 2013—Revised June 2016

Submit Documentation Feedback
Copyright © 2013-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHL6A

13 TEXAS
INSTRUMENTS

www.ti.com ISS Overview

4. The ISS power manager sends an IDLE request to the BTE. This IDLE request is used to drain BTE
data. It does not affect the configuration port.

5. The BTE drains all transactions.
6. The BTE acknowledges the IDLE request.

7. The ISS power manager sends an IDLE request to the CBUFF. This IDLE request is used to drain
CBUFF data. It does not affect the configuration port.

8. CBUFF drains all transactions.

9. CBUFF disconnects the interface master port connected to the L3 interconnect.

10. CBUFF acknowledges the IDLE request.

11. The ISS power manager asserts the MStandBy signals connected to the system PRCM module.
12. The PRCM module acknowledges by asserting the MWait signal.

A functional standby transition can be aborted when one of the SC, CSI2-A, ISP, or SIMCOP modules
deasserts the MStandBYy signal. The corresponding MWait signal is deasserted only when the 1SS
interconnect, BTE, CBUFF, and ISS interface master port are ready to receive requests.

When one of the SC, CSI2-A, ISP, or SIMCOP modules must perform accesses to the ISS interface
master port, it deasserts the MStandBy signal. The ISS power manager executes the following sequence
to leave the STANDBY state:

1. The ISS power manager deasserts the MStandby signal.

The ISS waits until the PRCM module deasserts the MWait signal.

The ISS power manager requests CBUFF to go into functional mode.

CBUFF connects the interface port.

The ISS power manager requests the BTE to go into functional mode.

The ISS power manager waits until CBUFF and BTE acknowledge functional mode.
7. The ISS deasserts the MWait signal of the module requesting access.

S

Abort of the standby-to-functional mode transition is not supported. The ISS power manager completes
the standby-to-functional transition and then allows a new functional-to-standby transition.

Typically, the MStandby signal is used for two purposes. Software chooses one of the following behaviors
through PRCM configuration:

» During blanking periods: The ISS asserts the MStandBy signal between frames when it has no more
data to send. The PRCM module can use this information to switch off the L3 interconnect and save
some dynamic power. However, the PRCM module is not allowed to cut the ISS functional clock in that
case, because it is needed to receive the next frame.

* For ISS shutdown: The ISS asserts MStandBy when it has no more transactions to perform. The
PRCM module then initiates an IDLE sequence. Once the ISS acknowledges the transition into idle
mode, the PRCM module can cut the ISS clock and power.

The internal standby mode can be reached only when SC, CSI2-A, SIMCOP,ISP, ISS data interconnect,
BTE, and CBUFF are in IDLE or STANDBY state. Choosing no-idle or no-standby mode for any of these
modules prevents the ISS from going into STANDBY state.

Four modes for standby control are supported:

* Smart-standby-wakeup mode: This is the mode normally used. When in this mode, the ISS asserts the
MStandBy signal when the MStandBy of all ISS internal initiators is asserted and the ISS data
interconnect, BTE, and CBUFF are in IDLE state.

» Smart-standby mode: The ISS has no wake-up event. This mode is equivalent to smart-standby-
wakeup mode.

e Force-standby mode: This is a backup mode. When in this mode, the ISS asserts MStandBy
unconditionally. Software must ensure that the ISS is in a correct quiet state before programming this

mode.
* No-standby mode: This is a backup mode. When in this mode, the ISS never asserts the MStandBy
signal.
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1.2.5.3 ISS IDLE Mechanism

The PRCM module can request the ISS to go into IDLE state when the ISS has asserted its MStandBy
output.

In a normal case, software must ensure that the ISS is in a quiet state before allowing the PRCM module
to send an IDLE request to the ISS:

e The ISS has no more traffic to generate.

e The ISS cannot generate any new interrupts.

» The ISS has no pending interrupts.

When an IDLE request is received from the PRCM module, the ISS power manager verifies that the ISS

MWait input has been asserted and that all ISS interrupt outputs are deasserted. It then starts the
STANDBY-to-IDLE transition:

1. Send IDLE request to the ISS configuration interconnect.

2. The ISS configuration interconnect requests disconnection of both ISS interface slave ports.
Disconnection is done by the master:

« It stops accepting new requests and drains currently ongoing ones.
« It waits for completion of all ongoing transactions.
3. The ISS configuration interconnect acknowledges the IDLE transition.
4. The ISS power manager acknowledges the IDLE request from the PRCM module.
5. The PRCM module can cut the ISS clock and power.
The PRCM module first enables the ISS power and clock before requesting the ISS to go into functional
state by deasserting the SldleReq signal. The ISS power manager then executes the wake-up sequence:
1. Request the ISS interconnect to go into functional state.
2. The ISS interconnect connects the ISS slave ports.
3. The ISS interconnect acknowledges transition into functional mode.
4. The ISS power manager acknowledges transition into functional mode (ISS output SldleAck = 00).

Four modes for IDLE control are supported:

* Smart-idle-wakeup mode [b11]: This is the mode normally used. When in this mode, the ISS
acknowledges a request to go idle from the power manager after having performed all hardware
operations necessary for the IAF to be in a correct quiet state.

* Smart-idle mode [b10]: This is equivalent to smart-idle-wakeup mode.

» Force-idle mode [b00]: This is a backup mode intended to be used only if smart-idle mode is bugged.
When in this mode, the ISS acknowledges a request to go idle from the power manager with no
hardware condition. Software must ensure that the ISS is in a correct quiet state before requesting a
force-idle transition.

* No-idle mode [b01]: When in this mode, the ISS disregards any request to go idle from the power
manager.
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1.3 ISS Registers
Table 15 summarizes the ISS TOP register mapping.
Table 15. ISS TOP Register Mapping Summary
Register Name Type Register Address Offset ISS_TOP ISS_TOP
Width Base Address Base Address
(Bits) Cortex-M3 L3 Interconnect
Private Access
ISS_HL_REVISION R 32 0x0000 0000 0x5504 0000 0x5C00 0000
ISS_HL_HWINFO R 32 0x0000 0004 0x5504 0004 0x5C00 0004
ISS_HL_SYSCONFIG RW 32 0x0000 0010 0x5504 0010 0x5C00 0010
RESERVED RW 32 0x0000 001C 0x5504 001C 0x5C00 001C
ISS_HL_IRQSTATUS_RAW_i® RW 32 0x0000 0020 + 0x5504 0020 + 0x5C00 0020 +
(0x10 * ) (0x10 * i) (0x10 * i)
ISS_HL_IRQSTATUS i@ RW 32 0x0000 0024 + 0x5504 0024 + 0x5C00 0024 +
(0x10 * i) (0x10 * i) (0x10 * i)
ISS_HL_IRQENABLE_SET _i® RW 32 0x0000 0028 + 0x5504 0028 + 0x5C00 0028 +
(0x10 * ) (0x10 * i) (0x10 * i)
ISS_HL_IRQENABLE_CLR i  RW 32 0x0000 002C + 0x5504 002C + 0x5C00 002C +
(0x10 * i) (0x10 * i) (0x10 * i)
ISS_CTRL RW 32 0x0000 0080 0x5504 0080 0x5C00 0080
ISS_CLKCTRL W 32 0x0000 0084 0x5504 0084 0x5C00 0084
ISS_CLKSTAT R 32 0x0000 0088 0x5504 0088 0x5C00 0088
ISS_PM_STATUS R 32 0x0000 008C 0x5504 008C 0x5C00 008C

M i=0to5

13.1 ISS_HL_REVISION Register
Figure 6. ISS_HL_REVISION Register
31 0
REVISION
R-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 16. ISS_HL_REVISION_Register Field Description

Bit Field
31-0 |REVISION

Value | Description

IP Revision®

@ Tlinternal data.
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1.3.2

31

ISS_HL_HWINFO

Figure 7. ISS_HL_HWINFO Register

3 2 0

RESERVED

BRIDGE_BUFF

R-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 17. ISS_HL_HWINFO Field Descriptions

R-3h

Bit Field Value | Description
31-3 | Reserved Reserved
2-0 BRIDGE_BUFF Size of the reordering buffer in the SC read bridge.
Oh 8x128-bits
1h 16x128-bits
2h 32x128-bits
3h 64x128-bits
4h 128x128-bits
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1.3.3 ISS_HL_SYSCONFIG
Figure 8. ISS_HL_SYSCONFIG Register

31 16

‘ Reserved ‘
R-0

15 6 5 4 3 2 1 0

\ Reserved STANDBYMODE IDLEMODE Reserved SOFTRESET \
R-0 R/W-2h R/W-2h R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 18. ISS_HL_SYSCONFIG Field Descriptions

Bit Field Value | Description
31-6 | Reserved Reserved
5-4 STANDBYMODE Master interface power management, standby/Wait control
Oh Force-standby.
MStandby is asserted unconditionally.
1h No-standby.
MStandby is never asserted.
2h Smart-standby
3h Smart-standby
3-2 IDLEMODE IDLE protocol configuration
Oh Force-idle
1h No-idle
2h Smart-idle
3h Smart-idle
Reserved Resrved
SOFTRESET Software reset.
W-0h | No action
W-1h | Initiate software reset
R-1h | Reset (software or other) ongoing
R-Oh | Reset done, no pending action
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1.34 ISS_ HL_IRQSTATUS RAW i
Figure 9. ISS_HL_IRQSTATUS_RAW i_Register
31 24
‘ Reserved ‘
R-0
23 18 17 16
\ Reserved | HS_VS_IRQ | sC_IRQ8 |
R-0 R/W-0 R-0
15 14 13 12 11 10 9 8
| SIMCOP_IRQ3 | SIMCOP_IRQ2 | SIMCOP_IRQ1 | SIMCOP_IRQO | BTE_IRQ | CBUFF_IRQ | Reserved |
R-0 R-0 R-0 R-0 R-0 R-0 R-0
7 5 4 3 2 1 0
\ Reserved | cSIAIRQ | ISPIRQ3 | ISPIRQ2 | ISPIRQ1 | ISP_IRQ0 |
R-0 R-0 R-0 R-0 R-0 R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 19. ISS_HL_IRQSTATUS_RAW_i_Register Field Descriptions
Bit Field Value | Description
31-18 | Reserved Reserved
17 HS_VS_IRQ HS or VS synchronization event. RW 0
This event is triggered if a rising or falling edge is detected on the HS or VS signal (after the video
port mux).
The rising or falling edge and the HS or VS signal selection is chosen with the
ISS_CTRL.SYNC_DETECT bit field.
W-0h | No action
W-1h | Set event (debug)
R-1h | Event pending
R-Oh | No event pending
16 SC_IRQ8 Event generated by the Stall controller
1h Event pending
Oh No event pending
15 SIMCOP_IRQ3 Event generated by SIMCOP
1h Event pending
Oh No event pending
14 SIMCOP_IRQ2 Event generated by SIMCOP
1h Event pending
Oh No event pending
13 SIMCOP_IRQ1 Event generated by SIMCOP
1h Event pending
Oh No event pending
12 SIMCOP_IRQO Event generated by SIMCOP
Event 1h Event pending
Oh No event pending
11 BTE_IRQ Event generated by the burst translation engine
1h Event pending
Oh No event pending
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Table 19. ISS_HL_IRQSTATUS_RAW i Register Field Descriptions (continued)

Bit Field Value | Description

10 CBUFF_IRQ Event generated by the circular buffer
1h Event pending
Oh No event pending

9-5 Reserved Reserved

4 CSIA_IRQ Event generated by the CSI2 receiver #a
1h Event pending
Oh No event pending

3 ISP_IRQ3 Combined interrupt event provided by the ISP.
1h Event pending
Oh No event pending

2 ISP_IRQ2 Combined interrupt event provided by the ISP.
1h Event pending
Oh No event pending

1 ISP_IRQ1 Combined interrupt event provided by the ISP.
1h Event pending
Oh No event pending

0 ISP_IRQO Combined interrupt event provided by the ISP.
1h Event pending
Oh No event pending

1.35  ISS_HL_IRQSTATUS i

Figure 10. ISS_HL_IRQSTATUS_i_Register

31 24
‘ Reserved ‘
R-0

23 18 17 16

\ Reserved | HS_VS_IRQ | sSC_IRQ8 |
R-0 RIW1S-0 R-0
15 14 13 12 11 10 9 8

| SIMCOP_IRQ3 | SIMCOP_IRQ2 | SIMCOP_IRQ1 | SIMCOP_IRQ0O | BTE_IRQ | CBUFF_IRQ | Reserved |

R-0 R-0 R-0 R-0 R-0 R-0 R-0

7 5 4 3 2 1 0

\ Reserved | CcSIAIRQ | ISPRQ3 | ISPIRQ2 | ISPIRQ1 | ISP_IRQ0 |
R-0 R-0 R-0 R-0 R-0 R-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 20. ISS_HL_IRQSTATUS_i_Register Field Descriptions

Bit Field Value | Description
31-18 | Reserved Reserved
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Table 20. ISS_HL_IRQSTATUS_i_Register Field Descriptions (continued)
Bit Field Value | Description
17 HS_VS_IRQ HS or VS synchronization event.
This event is triggered if a rising or falling edge is detected on the HS or VS signal (after the video
port mux).
The rising or falling edge and the HS or VS signal selection is chosen with the
ISS_CTRL.SYNC_DETECT bit field.
W-0h | No action
W-1h | Clear (raw) event
R-Oh | No (enabled) event pending
R-1h | Event pending
16 SC_IRQ8 Event generated by the Stall controller
Oh No (enabled) event pending
1h Event pending
15 SIMCOP_IRQ3 Event generated by SIMCOP
Oh No (enabled) event pending
1h Event pending
14 SIMCOP_IRQ2 Event generated by SIMCOP
Oh No (enabled) event pending
1h Event pending
13 SIMCOP_IRQ1 Event generated by SIMCOP
Oh No (enabled) event pending
1h Event pending
12 SIMCOP_IRQO Event generated by SIMCOP
Event Oh No (enabled) event pending
1h Event pending
11 BTE_IRQ Event generated by the burst translation engine
Oh No (enabled) event pending
1h Event pending
10 CBUFF_IRQ Event generated by the circular buffer
Oh No (enabled) event pending
1h Event pending
9-5 Reserved Reserved
4 CSIA_IRQ Event generated by the CSI2 receiver #a
Oh No (enabled) event pending
1h Event pending
3 ISP_IRQ3 Combined interrupt event provided by the ISP.
Oh No (enabled) event pending
1h Event pending
2 ISP_IRQ2 Combined interrupt event provided by the ISP.
Oh No (enabled) event pending
1h Event pending
1 ISP_IRQ1 Combined interrupt event provided by the ISP.
Oh No (enabled) event pending
1h Event pending
0 ISP_IRQO Combined interrupt event provided by the ISP.
Oh No (enabled) event pending
1h Event pending
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1.3.6  ISS_HL_IRQENABLE_SET i

Figure 11. ISS HL_IRQENABLE_SET i Register

31 24
‘ Reserved ‘
R-0
23 18 17 16
\ Reserved | HS_VS_IRQ | sC_IRQ8 |
R-0 RIW1S-0 RIW1S-0
15 14 13 12 11 10 9 8
| SIMCOP_IRQ3 | SIMCOP_IRQ2 | SIMCOP_IRQ1 | SIMCOP_IRQO | BTE_IRQ | CBUFF_IRQ | Reserved |
RIW1S-0 RIW1S-0 RIW1S-0 RIW1S-0 RIW1S-0 RIW1S-0 R-0
7 6 5 4 3 2 1 0
\ Reserved | cSIAIRQ | ISPIRQ3 | ISPIRQ2 | ISPIRQ1 | ISP_IRQ0 |
R-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 21. ISS_HL_IRQENABLE_SET i Field Descriptions

Bit Field Value | Description
31-18 | Reserved Reserved
17 HS_VS_IRQ HS or VS synchronization event.
This eveglt is triggered if a rising or falling edge is detected on the HS or VS signal (after the video
port mux).

The rising or falling edge and the HS or VS signal selection is chosen with the
ISS_CTRL.SYNC_DETECT bit field.

W-0h | No action

W-1h | Enable interrupt

R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled

16 SC_IRQ8 Event generated by the Stall controller
W-0h | No action

W-1h | Enable interrupt

R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled

15 SIMCOP_IRQ3 Event generated by SIMCOP
W-0h | No action

W-1h | Enable interrupt

R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled

14 SIMCOP_IRQ2 Event generated by SIMCOP
W-0h | No action

W-1h | Enable interrupt

R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled

13 SIMCOP_IRQ1 Event generated by SIMCOP
W-0h | No action

W-1h | Enable interrupt

R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
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Table 21. ISS_HL_IRQENABLE_SET _i Field Descriptions (continued)
Bit Field Value | Description
12 SIMCOP_IRQO Event generated by SIMCOP
W-0h | No action
W-1h | Enable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
11 BTE_IRQ Event generated by the burst translation engine
W-0h | No action
W-1h | Enable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
10 CBUFF_IRQ Event generated by the circular buffer
W-0h | No action
W-1h | Enable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
9-5 Reserved Reserved
4 CSIA_IRQ Event generated by the CSI2 receiver #a RW
W-0h | No action
W-1h | Enable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
3 ISP_IRQ3 Combined interrupt event provided by the ISP.
W-0h | No action
W-1h | Enable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
2 ISP_IRQ2 Combined interrupt event provided by the ISP.
W-0h | No action
W-1h | Enable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
1 ISP_IRQ1 Combined interrupt event provided by the ISP.
W-0h | No action
W-1h | Enable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
0 ISP_IRQO Combined interrupt event provided by the ISP.
W-0h | No action
W-1h | Enable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
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1.3.7  ISS_HL_IRQENABLE_CLR i

Figure 12. ISS HL_IRQENABLE_CLR_i Register

31 24
‘ Reserved ‘
R-0
23 18 17 16
\ Reserved | HS_VS_IRQ | sC_IRQ8 |
R-0 RIW1C-0 RIW1S-0
15 14 13 12 11 10 9 8
| SIMCOP_IRQ3 | SIMCOP_IRQ2 | SIMCOP_IRQ1 | SIMCOP_IRQO | BTE_IRQ | CBUFF_IRQ | Reserved |
RIW1C-0 RIW1C-0 RIW1C-0 RIW1C-0 RIW1C-0 RIW1C-0 R-0
7 6 5 4 3 2 1 0
Reserved | CSIAIRQ ISP_IRQ3 | ISP_IRQ2 ISP_IRQL | ISP_IRQO
R-0 RIW1C-0 RIW1C-0 RIW1C-0 RIW1C-0 RIW1C-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset; R/W1 to set

Table 22. ISS_HL_IRQENABLE_CLR_i Register Field Descriptions

Bit Field Value | Description
31-18 | Reserved Reserved
17 HS_VS_IRQ HS or VS synchronization event.
This eveglt is triggered if a rising or falling edge is detected on the HS or VS signal (after the video
port mux).

The rising or falling edge and the HS or VS signal selection is chosen with the
ISS_CTRL.SYNC_DETECT bit field.

W-0h | No action

W-1h | Disable interrupt

R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled

16 SC_IRQ8 Event generated by the Stall controller
W-0h | No action

W-1h | Enable interrupt

R-Oh | Interrupt disabled (masked)

R-1h | Interrupt enabled

15 SIMCOP_IRQ3 Event generated by SIMCOP
W-0h | No action

W-1h | Disable interrupt

R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled

14 SIMCOP_IRQ2 Event generated by SIMCOP
W-0h | No action

W-1h | Disable interrupt

R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled

13 SIMCOP_IRQ1 Event generated by SIMCOP
W-0h | No action

W-1h | Disable interrupt

R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
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Table 22. ISS_HL_IRQENABLE_CLR_i Register Field Descriptions (continued)
Bit Field Value | Description
12 SIMCOP_IRQO Event generated by SIMCOP
W-0h | No action
W-1h | Disable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
11 BTE_IRQ Event generated by the BTE
W-0h | No action
W-1h | Disable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
10 CBUFF_IRQ Event generated by the CBUFF
W-0h | No action
W-1h | Disable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
9-5 Reserved Reserved
4 CSIA_IRQ Event generated by the CSI2 receiver a
W-0h | No action
W-1h | Disable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
3 ISP_IRQ3 Combined interrupt event provided by the ISP.
W-0h | No action
W-1h | Disable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
2 ISP_IRQ2 Combined interrupt event provided by the ISP.
W-0h | No action
W-1h | Disable interrupt
R-Oh | Interrupt disabled(masked)
R-1h | Interrupt enabled
1 ISP_IRQ1 Combined interrupt event provided by the ISP.
W-0h | No action
W-1h | Disable interrupt
R-Oh | Interrupt disabled (masked)
R-1h | Interrupt enabled
0 ISP_IRQO Combined interrupt event provided by the ISP.
W-0h | No action
W-1h | Disable interrupt
R-Oh | Interrupt enabled
R-1h | Interrupt disabled (masked)
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1.3.8 ISS_CTRL
Figure 13. ISS_CTRL Register
31 28 24 23 20 19 16
Reserved CSI2_A_TAG_CNT \ SCW_TAG_CNT SCR_TAG_CNT
R-0 R/W-0 R/W-0 R/W-0
15 6 5 4 3 2 1 0
Reserved ISS_CLK_DIV | INPUT_SEL SYNC_
DETECT
R-0 R/W-0 R/W-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 23. ISS_CTRL Register Field Descriptions

Bit Field Value | Description
31-28 | Reserved Reserved
27-24 | CSI2_A_TAG_CN Oh Defines the maximum number of tags that could be used by the CSI2 a write bridge.
T Note: Tag count must be set to 16 for best performance
23-20 | SCW_TAG_CNT Oh Defines the maximum number of tags that could be used by the SC write bridge
Note: Tag count must be set to 16 for best performance.
19-16 | SCR_TAG_CNT Oh Defines the maximum number of tags that could be used by the SC read bridge
Note: Tag count must be set to 16 for best performance.
15-6 | Reserved Reserved
5-4 ISS_CLK_DIV ISS functional clock division
CLK refers to the input clock provided to the ISS. FCLK is the functional clock provided to ISS top
level and submodules.
CFGCLK is the clock used for the configuration network
Oh FCLK=CLK
CFGCLK=CLK/2
1h FCLK=CLK/2
CFGCLK=CLK/4
2h FCLK=CLK/4
CFGCLK=CLK/8
3h Reserved
3-2 INPUT_SEL Selects ISP input
Oh CSI2-A
2h SC
3h Parallel interface
1-0 SYNC_DETECT Chooses among rising and falling edge for the HS_VS_IRQ synchronization even
Oh HS falling edge
1h HS raising edge
2h VS falling edge
3h VS raising edge
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1.39 ISS_CLKCTRL
Figure 14. 1SS_CLKCTRL Register
31 30 29 28 27 16
| VPORT3_CLK VPORT2_ CLK | Reserved | VPORTO_CLK | Reserved |
R-1 R-1 R-1 R-1 R-0
15 5 4 3 2 1 0
\ Reserved | SC \ Reserved | CSI2_A \ ISP | SIMCOP \
R-0 W-0 R-0 W-0 W-0 W-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 24. 1ISS_CLKCTRL Register Field Descriptions
Bit Field Value | Description
31 VPORT3_CLK Enables the pixel clock from the parallel interface
Oh Disabled
1h Enabled
30 VPORT2_CLK Enables the pixel clock from the Stall controller
Oh Disabled
1h Enabled
29 Reserved Reserved
28 VPORTO_CLK Enables the pixel clock from the CSI2_A protocol engine
Oh Disabled
1h Enabled
27-5 | Reserved Reserved
4 SC Stall controller
Oh Request shutdown of the submodule.
No effect if the submodule clock is already off.
1h Request enable of the submodule.
No effect if the submodule clock is already off.
Reserved Reserved
CSI2_A CSI2_A
Oh Request shutdown of the submodule.
No effect if the submodule clock is already off.
1h Request enable of the submodule.
No effect if the submodule clock is already off.
1 ISP ISP
Oh Request shutdown of the submodule.
No effect if the submodule clock is already off.
1h Request enable of the submodule.
No effect if the submodule clock is already off.
0 SIMCOP SIMCOP
Oh Request shutdown of the submodule.
No effect if the submodule clock is already off.
1h Request enable of the submodule.
No effect if the submodule clock is already off.
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1.3.10 ISS_CLKSTAT

Figure 15. ISS_CLKSTAT Register

31 30 29 28 27 16
| VPORT3_CLK VPORT2_ CLK | Reserved | VPORTO_CLK | Reserved |
R-1 R-1 R-1 R-1 R-0
15 5 4 3 2 1 0
\ Reserved | SC \ Reserved | CSI2_A \ ISP | SIMCOP \
R0 R-0 R0 R-0 R-0 R-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 25. ISS_CLKSTAT Register Field Descriptions

Bit Field Value | Description
31 VPORT3_CLK Status of the pixel clock from the parallel interface
Oh Disabled
1h Enabled
30 VPORT2_CLK Status of the pixel clock from the Stall controller
Oh Disabled
1h Enabled
29 Reserved Reserved
28 VPORTO_CLK Status of the pixel clock from the CSI2_A protocol engine.
Oh Disabled
1h Enabled
27-5 | Reserved Reserved
4 SC Stall Controller

Oh The submodule is off.
1h The submodule is on.

Reserved Reserved
CSI2_A CSI2_A
Oh The submodule is off.

1h The submodule is on.
1 ISP ISP
Oh The submodule is off.

1h The submodule is on.
0 SIMCOP SIMCOP
Oh The submodule is off.

1h The submodule is on.
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1.3.11 ISS_PM_STATUS
Figure 16. ISS_PM_STATUS Register
31 16
’ Reserved ‘
R-0
15 14 13 12 11 10 9 8
\ Reserved \ CBUFF_PM \ BTE_PM \ SIMCOP_PM |
R-0 R-0 R-0 R-0
7 6 5 4 3 2 1 0
\ ISP_PM [ SC_PM [ Reserved [ CSI2_A_PM |
R-0 R-0 R-0 R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 26. ISS_PM_STATUS Register Field Descriptions
Bit Field Value | Description
31-14 | Reserved Reserved
13-12 | CBUFF_PM Power status of the CBUFF.
Oh Idle
1h Transition
2h Functional
11-10 |BTE_PM Power status of the BTE.
Oh Idle
1h Transition
2h Funcitonal
9-8 SIMCOP_PM Power status of the SIMCOP.
Oh Standby
1h Transition
2h Functional
7-6 ISP_PM Power status of the ISP.
Oh Standby
1h Transition
2h Functional
5-4 SC_PM Power status of the CS.
Oh Standby
1h Transition
2h Functional
3-2 Reserved Reserved
1-0 CSI2_A_PM Power status of the CSI2 module A
Oh Standby
1h Transition
2h Functional
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2 |ISS Interfaces

2.1 ISS Interfaces Overview
Along with the submodules, the ISS has a serial camera interface and a parallel interface. The serial
interface (CSI2-A) supports MIPI® CSI2 protocol with four data lanes. The parallel interface (CPI) supports
up to 16 data lanes. All interfaces can use the image signal processor (ISP), but not concurrently. When
one interface uses the ISP, the other must send data to memory. However, the ISP can still be used to
process this data in memory-to-memory. Time multiplex processing is also possible.
Figure 17 shows the ISS interfaces and interconnects.
Figure 17. ISS Interfaces and Interconnects Highlights
! TSS ________________________________ I
| cam2_pclk
|
| cam2_wen %
| cam2_fd
. O
cam2_vs R
I ISS interfaces and 'Eg
I interconnects cam2_hs >iZ|
I ISS cam2_d[15:0]
| interconnect << iz|
| CSI2-A |
! |
| CPI |
|
I CBUFF I
|
I BTE csi2a_dx0
: csi2a_dy0
| csi2a_dx1
| & i
CSIA_IRQ P csi2a_dy1 {E
I ISS IRQ merger BTE IRQ % csi2a_dx2
| — =
| CBUFF_IRQ S |, csi2a_dy2 %
| é csi2a_dx3
2 >
I o csi2a_dy3
|
| csi2a_dx4 %
I ISS_FCLK csi2a_dy4 &
| PRCM CAM_PHY_CTRL_FCLK I
| cam_strobe
, > O
| cam_global_reset _iXI
| STANDBY i
hardware cam_shutter
I handshake %X
! |
! 1
NOTE: In the device, the number 2 in the cam?2 interface name does not mean there are two
camera parallel interfaces available in the device. The cam2 interface name defines the
camera parallel interface available in the device versus the legacy device.
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211 ISS Interface Features

The camera subsystem supports the following features:
e System interfaces and interconnects:
— Two 32-bit-wide configuration interfaces:
» Interface to Cortex™-M3 microprocessor unit (MPU): Synchronous to the functional clock

» Interface to Cortex™-A8 MPU and system direct memory access (EDMA): Asynchronous from
the functional clock

— 128-bit-wide data interface to level 3 (L3) interconnect: Asynchronous from the functional clock
e Shared interface level 2 (L2) (256KB) in IVA-HD module for hardware encoding

» Outside connection using the L3 interconnect through the TILER to the synchronous dynamic
random access memory (SDRAM) controller (SDRC), which acts as the primary interface
between the SDRAM and the ISS functional block

— The ISS has a local interconnect that connects all modules inside the ISS.
- BTE:
» Tightly coupled with the TILER to support efficient rotation
— CBUFF:
» Maps a linear space into a circular buffer
» The buffer is physically located in system memory.
- TCTRL:
» Control signal generation for flash prestrobe and strobe
e Camera global reset control
» Camera interfaces:
— CSI2 camera interfaces: CSI2-A

» Transfer pixels and data received by the CSI2 digital physical layer receiver to the system
memory or to the ISP

» Use unidirectional data link
e CSI2-A supports four configurable data links in addition to the clock signaling.
 Maximum data rate of 1 Gbps per data lane
» Data merger for 2-, 3-, or 4-data lane configuration
» Maximum data rate of 1 Gbps per data lane, possible configurations are:
¢ One data lane: 1000 Mbps
« Two data lanes: 2 x 1000 Mbps
e Three data lanes: 3 x 1000 Mbps
e Four data lanes: 4 x 824 Mbps
» Error detection and correction by the protocol engine
» Direct memory access (DMA) engine integrated with dedicated first in first out (FIFO)
* One-dimensional (1D) and two-dimensional (2D) addressing mode
* Burst support
e Streaming burst support (64- or 32-bit)
» Eight contexts to support eight dedicated configurations of virtual channel ID and data types
* Ping-pong mechanism for double-buffering
* All primary and secondary MIPI-defined formats are supported.
» Conversion of the RGB formats
* On-the-fly differential pulse code modulation (DPCM) decompression
e On-the-fly image cropping and A-law/DPCM compression
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— Parallel interface (CPI)
» 16 bits wide
* upto 162 MPix/s
* BT656 and SYNC mode (HS, VS, FIELD, WEN)
— System memory data read back port (supported by the Stall controller)
« RAWG, 7, 8, 10, 12, 14, 16 formats supported
« DPCM and A-law decompression
» Supports image cropping for compressed or uncompressed data

NOTE: Rotated DPCM data is not supported.
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2.2 ISS Interfaces Environment

221 ISS Interfaces Signal Descriptions

Table 27 summarizes the I/O signals.

Table 27. ISS 1/0O Description

Signal Name

I/o®

Description

Serial Mode CSI2

Parallel Mode CPI

cam_strobe

Flash strobe control signal

X

cam_shutter

Mechanical shutter control
signal

X

cam_global_reset

/10

Global reset release shutter
signal

csi2a_dx0

Serial CSI2-A mode:
Differential clock positive
input

csi2a_dy0

Serial CSI2-A mode:
Differential clock negative
input

csi2a_dx1

Serial CSI2-A mode:
Differential data lane
positive input

csi2a_dyl

Serial CSI2-A mode:
Differential data lane
negative input

csi2a_dx2

Serial CSI2-A mode:
Differential data lane
positive input

csi2a_dy2

Serial CSI2-A mode:
Differential data lane
negative input

csi2a_dx3

Serial CSI2-A mode:
Differential data lane
positive input

csi2a_dy3

Serial CSI2-A mode:
Differential data lane
negative input

csi2a_dx4

Serial CSI2-A mode:
Differential data lane
positive input

csi2a_dy4

Serial CSI2-A mode:
Differential data lane
negative input

cam2_pclk

Parallel mode pixel clock
input

cam2_wen

Parallel mode write enable
signal input

cam2_fld

110

Parallel mode pixel clock
field signal

cam2_vs

/10

Parallel mode vertical frame
synchronization

cam2_hs

110

Parallel mode horizontal
frame synchronization

cam2_d[15:0]

Parallel mode data lanes (16
signals)

@ | = Input; O = Output
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NOTE: Lane polarity can be changed in complex I/O. For more information, see Section 2.2.2, ISS
Interface Modes.

NOTE: At least one data lane must be configured for using the CSI2-A interface. The signals are
also configurable from the control module. Thus, they are not required to be at a certain
location to act as clock or data; this can be configured.

222 ISS Interface Modes
The camera subsystem can manage a parallel and serial interface. Depending on the configuration of the
shared pins, two of the interfaces can be active at the same time. However, only one data flow can use
the ISP. Moreover, if the parallel interface is used data from it goes to ISP and the other used interface
must send it to memory. Figure 18 shows an example block diagram of the interface configuration. Each
serial port clock lane is configurable. The MIPI CSI2 protocol requires only a clock lane setup. The data
lane configuration is optional. For more information, see Section 2.6.1.1, ISS CSI2 Protocol and Data
Format.
Figure 18. ISS CSI2-A Serial Interface and Parallel Interface Configuration
- - - - - - - - - - - - — — - - - = - - — — /1 required
I ISS interfaces and cam2_pclk | — — - optional
| interconnects — ZI‘
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l 1SS ) cam2_fld e —» Parallel
| cam2_vs < FIELD image
I cam2_hs VSYNC sensor
= DJe—P>|psynC
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2.3

231

ISS CSI2 PHY

ISS CSI2 PHY Overview

A MIPI D-PHY-compliant CAMERARX PHY receiver immediately before the ISS interfaces acts as a
physical connection and configuration of clock/data lanes with external sensors. CAMERARX PHY
supports up to four configurations, depending on the required number of D-PHY data lane external
sensors. The receivers are compatible with the MIPI D-PHY Specification v0.92. The selection of
CAMERARX in D-PHY mode or parallel mode must be done before reset and not on the fly.

The PHY is controlled and must be configured first from the control module for pad configuration. The
PHY is developed as two modules: CAMERARX_CORE and CAMERARX_ADDON. The CSI2-A
CAMERARX contains four data lanes, as shown in Figure 19.

Figure 19. ISS Interfaces CSI2-A PHY Diagram Four D-PHY Data Lane Configuration

ISS

interconnects

cam2_wen
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NOTE: LANE 4 can be used only as a data lane, never as a clock lane. All other configurations are
possible. Also, a speed restriction is present when lane 4 is used; then all data lanes perform
at up to 824 Mbps instead of 1000 Mbps.

CSI2-A CAMERARX represents the overall PHY solution for connecting external sensors to feed the ISS.
The MIPI D-PHY function can support up to four data lane modules and one clock lane module. Reverse
direction escape mode is not supported. The lane module polarity and positions are configurable; that is,
any lane module can be chosen as the clock lane module, and the DX/DY data pad for each lane module
can be configured as DP or DN pins defined. The configuration and the selection of D-PHY mode,
data/clock, or data/strobes are done through the control module. The only exception is the four-data-lane
use case, in which one corner lane is allowed to be only a data lane.
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2.3.2 ISS CSI2 PHY Functional Description

23.21 ISS CSI2 PHY Functional Configuration

The CSI2 PHY converts the bitstream, divided into 1 to 4 serial data lanes, into a bitstream compatible
with the CSI2 receiver and one clock lane.

The CSI2_COMPLEXIO_IRQSTATUS register logs complex I/O events of the following types:
» Line power-state change (all lanes in ultralow-power mode [ULPM], at least one lane exits ULPM, etc.)
» Error on one lane

The CSI2 receiver embeds two registers to configure/read some complex I/O parameters:

 The REGISTERQO register detects clock miss with respect to the MIPI D-PHY Specification v0.92 and
control timing.

* The REGISTERO register reports completion of reset on the different parts of the module and
configures the timing parameters.

» The CS12_COMPLEXIO_CFG registers contain the PWR_AUTO and PWR_CMD bit fields, which
affect the power management of the complex I/O.

The complex I/O has three power modes: on, off, and ultralow power (ULP). These modes can reflect the
ON or ULP states of the five differential lines if the CS12_COMPLEXIO_CFG [24] PWR_AUTO bit is set to
1. If the PWR_AUTO bit is at reset value (0), the complex 1/O power state is controlled by the
CS12_COMPLEXIO_CFG [28:27] PWR_CMD bit field, which directly defines the power state. Figure 20
shows the complex I/O power finite state-machine (FSM).

Figure 20. ISS CSI2 Complex I/O Power FSM

CSI2_COMPLEXIOi_CFG[28:27] PWR_CMD = 0x2 and
CSI2_COMPLEXIOi_CFG[24] PWR_AUTO = 0x0

or

. All the enabled lanes are in ULPM
Reset CSI2_COMPLEXIOi_CFG[28:27] PWR_CMD = 0x1 and CSI2_COMPLEXIOo_CFG[24] PWR_AUTO = 0x1
(CSI2_COMPLEXIOi_CFG[24] PWR_AUTO is ignored)

[© O

CSI2_COMPLEXIOi_CFG[28:27] PWR_CMD = 0x0

(CSI2Z_COMPLEXIOI_CFG[24] PWR_AUTO is ignored) CSI12_COMPLEXIOi_CFG[28:27] PWR_CMD = 0x1 and

CSI2_COMPLEXIOi_CFG[24] PWR_AUTO = 0x0
or

At least one of the enabled lanes is not in ULPM
and CSI2_COMPLEXIOo_CFG[24] PWR_AUTO = 0x1

Another register, CS12_TIMING is used to control the power state of the complex 1/O modules with regard
to the differential line state. This register controls the mode of the complex I/O (RxMode and NoRxMode)
and the delay between the differential lanes in STOP state and the complex I/O on NoRxMode. The
CS12_TIMING[15] FORCE_RX_MODE_|0O1 bit sets the complex 1/0O in RxMode or NoRxMode (stopped
mode). The FORCE_RX_MODE_IO bit is automatically reset to O by hardware when the counter ends and
the FSM returns to NoRxMode. Three bits (CS12_TIMING[14] STOP_STATE_X16 101,
CS12_TIMING[13] STOP_STATE_X4_101, and the CS12_TIMING[12:0] STOP_STATE_COUNTER_IO1
bit field) configure the delay between line stop mode and complex I/O stop mode. The delay represents
the number of functional clock (ISS_FCLK) cycles and can be calculated as follows:

Total delay in ISS_FCLK cycle = CS12_TIMING.STOP_STATE_COUNTER_IO x
(1+CS12_TIMING.STOP_STATE_X16_10 x 15) x (1+CS12_TIMING.STOP_STATE_X4 10 x 3).

Table 28 lists the possible values of the delay, in terms of the ISS_FCLK cycles, depending on the values
of the STOP_STATE_X16_|0O and STOP_STATE_X4 10 bits.
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Table 28. ISS CSI2 Possible Time-Out Value for RxMode Counter
STOP_STATE_X16_10 STOP_STATE_X4_10 Possible Delay Value (in Functional Clock Cycles)
0x0 0x0 8191 (with step of 1)
0x0 0x1 32764 (with step of 4)
0x1 0x0 131056 (with step of 16)
0x1 0x1 524224 (with step of 64)

The FORCERXMODE signal is used at initialization time (complex 1/0). Figure 21 describes the
ForceRxMode and StopState FSM to assert and deassert the FORCERXMODE signal and to monitor
STOPSTATE from the complex 1/0.

Figure 21. ISS CSI2 RxMode and StopState FSM

Reset Stop state detected
CSI2_TIMING.FORCERXMODE_IO = 0x1 (all lanes)

CSI2_TIMING.FORCERXMODE_IO = 0x0

Assertion
+

Timer loaded

No stop state detected
(at least 1 lane)

CSI2_TIMING.FORCERXMODE_IO = 0x0

2.3.2.2 ISS CSI2 PHY and Link Initialization Sequence

The MIPI D-PHY initialization sequence is not implemented within CAMERARX. The CSI2-A receiver is
expected to coordinate the PHY initialization. The controller must ensure that the PHY is held in
RESET/WAIT for RX mode until the D-PHY transmitter is powered up and the link comes to the defined
state. The controller can use the STOPSTATE and FORCERXMODE signals of CAMERARX for this
purpose. STOPSTATE indicates the line states, while FORCERXMODE forces the receiver state-machine
into "wait for stop state." One possible initialization sequence is:

To fully initialize the CSIPHY, perform the following steps:
1. Configure all CSI2 receiver registers to be ready to receive signals/data from the CSIPHY:
(a) Configure all needed CSI2 registers:
(i) Set CSI2_COMPLEXIO_CFG[18:16] DATA4_POSITION.
(i) Set CSI2_COMPLEXIO_CFG[14:12] DATA3_POSITION.
(iii) Set CSI2_COMPLEXIO_CFG[10:8] DATA2_POSITION.
(iv) Set CSI2_COMPLEXIO_CFG[6:4] DATA1_POSITION.
(v) Set CSI2_COMPLEXIO_CFG[2:0] CLOCK_POSITION.
(vi) Set the CONTROL_CAMERA_RX[17:16] CAMERARX_CSI21_CAMMODE.

CAUTION
This must be done before the CSIPHY is active.
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2. CSIPHY and link initialization sequence:
(a) Deassert the CSIPHY reset.
(i) Set CSI2_COMPLEXIO_CFG[30] RESET_CTRL to 0x1.

The following registers can be set only after deasserting the CSIPHY reset and before asserting the
FORCERXMODE signal:

REGISTERO

REGISTER1

REGISTER2

(b) Assert the FORCERXMODE signal:
(i) Set CSI2_TIMING[15] FORCE_RX_MODE_IO1 to 0x1.

(c) Connect pulldown on link (UP/DN) by asserting the respective PIPD* signals (PIPD* = 0):
For CSI2-A CAMERARX pulldown on signals through padconf registers:

csi2l_dx4:

CONTROL_CORE_PADO_CSI21_DX4_PAD1_CSI21_DY4[8] CSI21_DX4_INPUTENABLE
=0x1

CONTROL_CORE_PADO_CSI21_DX4_PAD1_CSI21_DY4[4]
CSI21_DX4 PULLTYPESELECT = 0x0

CONTROL_CORE_PADO_CSI21_DX4_PAD1_CSI21_DY4[3]
CSI21_DX4 PULLUDENABLE = 0Ox1

csi2l_dy4:

CONTROL_CORE_PADO_CSI21_DX4 PAD1_CSI21 _DY4[24] CSI21_DY4 INPUTENABLE
= 0x1

CONTROL_CORE_PADO_CSI21_DX4_PAD1_CSI21_DY4[20]
CSI21_DY4_PULLTYPESELECT = 0x0

CONTROL_CORE_PADO_CSI21_DX4 PAD1_CSI21_DYA4[19]
CSI21_DY4 PULLUDENABLE = 0x1

csi21_dx3:

CONTROL_CORE_PADO_CSI21_DX3_PAD1 _CSI21_DY3[8] CSI21_DX3_INPUTENABLE
= 0x1

CONTROL_CORE_PADO_CSI21_DX3_PAD1_CSI21_DY3[4]
CSI21_DX3_PULLTYPESELECT= 0x0

CONTROL_CORE_PADO_CSI21_DX3_PAD1_CSI21_DY3[3]
CSI21_DX3_PULLUDENABLE = 0x1

csi21_dy3:

CONTROL_CORE_PADO_CSI21 DX3 PAD1 CSI21 _DY3[24] CSI21_DY3_INPUTENABLE
=0x1

CONTROL_CORE_PADO_CSI21_DX3_PAD1_CSI21_DY3[20]
CSlI21_DY3_PULLTYPESELECT= 0x0

CONTROL_CORE_PADO_CSI21_DX3_PAD1_CSI21_DY3[19]
CSI21_DY3_PULLUDENABLE = Ox1

csi2l_dx2:

CONTROL_CORE_PADO_CSI21 DX2 PAD1 CSI21 _DY2[8] CSI21_DX2_INPUTENABLE
=0x1

CONTROL_CORE_PADO_CSI21_DX2_PAD1_CSI21_DY2[4]
CSI21_DX2_PULLTYPESELECT= 0x0

CONTROL_CORE_PADO_CSI21_DX2_PAD1_CSI21_DY2[3]
CSI21_DX2_PULLUDENABLE = 0Ox1

csi2l_dy2:

CONTROL_CORE_PADO_CSI21_DX2_PAD1_CSI21_DY2[24] CSI21_DY2_INPUTENABLE
=0x1
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CONTROL_CORE_PADO_CSI21_DX2_PAD1_CSI21_DY2[20]
CSI21_DY2_PULLTYPESELECT= 0x0

CONTROL_CORE_PADO_CSI21_DX2_PAD1_CSI21_DY3[19]
CSI21_DY2_PULLUDENABLE = 0Ox1

csi2l_dx1:

CONTROL_CORE_PADO_CSI21 DX1 PAD1 CSI21 _DY1[8] CSI21_DX1_INPUTENABLE
=0x1

CONTROL_CORE_PADO_CSI21_DX1_PAD1_CSI21_DY1[4]
CSI21_DX1_PULLTYPESELECT= 0x0

CONTROL_CORE_PADO_CSI21_DX1_PAD1_CSI21_DY1[3]
CSI21_DXI1_PULLUDENABLE = Ox1

csi2l_dy1l:

CONTROL_CORE_PADO_CSI21_DX1_PAD1_CSI21_DY1[24] CSI21_DY1_INPUTENABLE
=0x1

CONTROL_CORE_PADO_CSI21_DX1_PAD1_CSI21_DY1[20]
CSI21_DYI1_PULLTYPESELECT= 0x0

CONTROL_CORE_PADO_CSI21_DX1_PAD1_CSI21_DY1[19]
CSI21_DY1_PULLUDENABLE = Ox1

csi21_dx0:

CONTROL_CORE_PADO_CSI21_DX0_PAD1_CSI21_DYO[8] CSI21_DXO0_INPUTENABLE
=0x1

CONTROL_CORE_PADO_CSI21_DX0_PAD1_CSI21_DYO[4]
CSI21_DX0_PULLTYPESELECT= 0x0

CONTROL_CORE_PADO_CSI21_DX0_PAD1_CSI21_DYO0[3]
CSI21_DX0_PULLUDENABLE = 0x1

csi21_dyoO:

CONTROL_CORE_PADO_CSI21_DX0_PAD1_CSI21 _DYO0[24] CSI21_DYO_INPUTENABLE
= 0x1

CONTROL_CORE_PADO_CSI21_DX0_PAD1_CSI21_DY0[20]
CSI21_DYO_PULLTYPESELECT= 0x0

CONTROL_CORE_PADO_CSI21_DX0_PAD1_CSI21_DYO[19]
CSI21_DY0_PULLUDENABLE = 0x1

(d) Power up the CSIPHY:
(i) Set CSI2_COMPLEXIO_CFG[28:27] PWR_CMD to 0x1.
(e) Check whether the state status reaches the ON state:
CSI2_COMPLEXIO_CFG[26:25] PWR_STATUS = 0x1
() Wait for STOPSTATE = 1 (for all enabled lane modules):
(i) The timer is set through the CSI2_TIMING[14:0] bit field. The reset value can be kept.

(i) Wait until CSI12_TIMING[15] FORCE_RX_MODE_I01 = 0x0. It is automatically put at 0 when
all enabled lanes are in STOPSTATE and the timer is finished.

(9) Release PIPD* (= 1).
For CSI2-A CAMERARX pullup on signals through padconf registers:
csi2l_dx4:

CONTROL_CORE_PADO_CSI21_DX4 PAD1_CSI21_DY4[4]
CSI21_DX4 PULLTYPESELECT = Ox1

csi21_dy4:

CONTROL_CORE_PADO_CSI21_DX4_PAD1_CSI21_DY4[20]
CSI21_DY4 PULLTYPESELECT = Ox1

csi2l_dx3:

CONTROL_CORE_PADO_CSI21_DX3_PAD1_CSI21_DY3[4]
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CSI21_DX3_PULLTYPESELECT = 0x1

o csi21_dy3:

— CONTROL_CORE_PADO_CSI21_DX3_PAD1_CSI21_DY3[20]

CSI21_DY3_PULLTYPESELECT = 0x1

e csi2l_dx2:

— CONTROL_CORE_PADO_CSI21_DX2_PAD1_CSI21_DY2[4]

CSI21_DX2_PULLTYPESELECT = 0x1

e csi21_dy2:

— CONTROL_CORE_PADO_CSI21_DX2_PAD1_CSI21_DY2[20]

CSI21_DY2_PULLTYPESELECT = 0x1

e csi2l_dx1:

— CONTROL_CORE_PADO_CSI21_DX1_PAD1_CSI21_DY1[4]

CSI21_DX1_PULLTYPESELECT = 0x1

o csi21_dyl:

— CONTROL_CORE_PADO_CSI21_DX1_PAD1_CSI21_DY1[20]

CSI21_DY1_PULLTYPESELECT = 0x1

e csi2l_dx0:

— CONTROL_CORE_PADO_CSI21_DX0_PAD1_CSI21_DYO[4]

CSI21_DXO0_PULLTYPESELECT = 0x1

e csi21_dyO:

— CONTROL_CORE_PADO_CSI21_DX0_PAD1_CSI21_DYO0[20]

CSI21_DYO_PULLTYPESELECT = 0x1
3. The CSIPHY is initialized and ready/active in CSI2 mode.

2.3.2.3 ISS CSI PHY Error Signals
In D-PHY mode, the CSIPHY supports the following error detection and signaling to the associated

receiver:

e ERRSOTHS: Flags 1-bit errors in the HS start of transmission synchronization pattern. In this error
scenario, the CSIPHY continues to receive the data and pass it to the receiver, but confidence in the
data may be low, because of the 1-bit error seen in sync. This signal, if asserted, is high for one cycle

of RXBYTECLKHS.

« ERRSOTSYNCHS: Flags multiple bit errors in the HS start of transmission synchronization pattern. In
this case, the CSIPHY cannot achieve proper synchronization and does not pass the received data to
the receiver. This signal, if asserted, is high for one cycle of RXBYTECLKHS.

« ERRCONTROL: Flags the control sequence error; that is, when the LP sequence observed on line is
not recognized as a valid control sequence. This signal, if asserted, is high until the next change in the

state of the LP line.

» ERRESC: Flags the escape entry error; that is, when the escape entry sequence is unrecognized. This

signal, if asserted, is high until the next change in the state of the LP line.

« ERRSYNCESC: Flags the low-power data transmission synchronization error. This error is flagged if
the number of bits received during a low-power data transmission is not a multiple of 8 bits. This
signal, if asserted, is high until the next change in the state of the LP line. In case the number of
received bits is 1 less than a multiple of 8, RXVALIDESC is also asserted together with
ERRSYNCESC, and an erroneous data byte is output on RXDATAESC. In other cases of this error,

RXVALIDESC is not asserted and an erroneous data byte is not sent out.
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2.3.3 ISS CSI2 PHY Registers
Table 29 lists the CSI2 PHY instance.
Table 29. ISS CSI2 PHY Instance Summary
Module Name Base Address Base Address Size
Cortex-M3 Private Access L3 Interconnect
ISS_CAMERARX_CORE1 0x5504 1170 0x5C00 1170 32 bytes
Table 30 summarizes the ISS CSI2 PHY register mapping.
Table 30. ISS CSI2 PHY Registers Mapping Summary
Register Name Type Register Address Offset ISS CAMERARX_CORE1 ISS_CAMERARX_CORE1
Width Base Address Base Address
(Bits) Cortex-M3 Private L3 Interconnect
Access
REGISTERO RW 32 0x0000 0000 0x5504 1170 0x5C00 1170
REGISTER1 RW 32 0x0000 0004 0x5504 1174 0x5C00 1174
REGISTER2 RW 32 0x0000 0008 0x5504 1178 0x5C00 1178
2.3.3.1 ISS_CSI2_PHY_REGISTERO
Figure 22. ISS_CSI2_PHY_REGISTERO
31 25 24 23 16 15 8 7 0
Reserved HSCLOCKCONFIG | Reserved | THS_TERM THS_SETTLE
R-0 R/W-0 R-0 R/W-0x24 R/W-0x27

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 31. ISS_CSI2_PHY_REGISTERO Field Descriptions

Bit Field Value |Description
31-25 | Reserved Reserved
24 HSCLOCKCONFIG Oh Disable clock missing detector
23-16 | Reserved Reserved
15-8 |THS_TERM 4h THS_TERM timing parameter in multiples of DDR clock

Effective time for enabling of termination = synchronizer delay + timer delay + LPRX delay +
combinational routing delay ~ (1-2)* DDRCLK + THS-TERM + ~ (1 -15) ns
Programmed value = ceil(12.5 / DDR clock period) —1

7-0 THS_SETTLE 27h | THS_SETTLE timing parameter in multiples of DDR clock frequency

Effective THS_SETTLE seen on line (starting to look for sync pattern) = synchronizer delay +
timer delay + LPRX delay + combinational routing delay — pipeline delay in HS data path. ~
(1-2)* DDRCLK + THS-SETTLE + ~ (1-15) ns —-1*DDRCLK

Programmed value = ceil(90 ns / DDR clock period) + 3
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2.3.3.2 ISS_CSI2_PHY_REGISTER1
Figure 23. 1SS_CSI2_PHY_REGISTER1

31 30 29 28 27 26 25 24 18 17 16
Reserved RESET_DONE_ Reserved CLOCK_MISS TCLK_TERM DPHY_HS_SYNC_

STATUS DETECTOR_STATUS PATTERN

R-0 R-0x0 R-0 R-0 R/W-0x00 R/W-0xB8
15 10 9 8 7 0

DPHY_HS_SYNC_PATTERN CTRLCLK_DIV_ TCLK_SETTLE
FACTOR
R/W-0xB8 R/W-0x1 R/W-0x0E

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 32. 1ISS_CSI2_PHY_REGISTERL1 Field Descriptions

Bit Field Value |Description
31-30 | Reserved Reserved
29-28 | RESET_DONE_ Reset done read bits.
STATUS 28: RESETDONERXBYTECLK Note: BYTECLK is provided to the ISS CSI2-A
29: RESETDONECTRLCLK Note: This is the CAM_PHY_CTRL_FCLK provided to the PHY
from the PRCM module.
27-26 | Reserved Reserved
25 CLOCK_MISS_ Clock missing detector
DETECTOR_ o
STATUSW Oh Clock missing detector successful
1h Error in clock missing detector.
24-18 | TCLK_TERM Oh TCLK_TERM timing parameter in multiples of CTRLCLK
Effective time for enabling of termination = synchronizer delay + timer delay + LPRX delay +
combinational routing delay ~ (1-2)* CTRLCLK + TCLK_TERM + ~ (1-15) ns
Programmed value = ceil(9.5 / CTRLCLK period) — 1
17-10 |DPHY_HS _SYNC_ B8h DPHY mode HS sync pattern in byte order (reverse of received order) See ISS CSI PHY Error
PATTERN Signals.
9-8 CTRLCLK_DIV_ 1h Divide factor for CTRLCLK for CLKMISS detector
FACTOR
7-0 TCLK_SETTLE Eh TCLK_SETTLE timing parameter in multiples of CTRLCLK Clock

Effective TCLK_SETTLE = synchronizer delay + timer delay + LPRX delay + combinational
routing delay ~ (1-2)* CTRLCLK + Tclk-settle + ~ (1 —15) ns
Programmed value = max[3, ceil(155 ns/CTRLCLK period) —1]
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2.3.3.3 ISS_CSI2_PHY_REGISTER2
Figure 24. ISS_CSI2_PHY_REGISTER2
31 30 29 28 27 26 25 24 23 16
TRIGGER_CMD_ TRIGGER_CMD_ TRIGGER_CMD_ TRIGGER_CMD_ Reserved
RXTRIGESCO RXTRIGESC1 RXTRIGESC2 RXTRIGESC3
R/W-0x0 R/W-0x0 R/W-0x0 R/W-0x0 R-0
15 0
Reserved
R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 33. ISS_CSI2_PHY_REGISTER2 Field Descriptions
Bit Field Value | Description
31-30 | TRIGGER_CMD_ Mapping of Trigger escape entry command to PPI output RXTRIGGERESCO
RXTRIGESCO
Oh
29-28 | TRIGGER_CMD_ Mapping of Trigger escape entry command to PPI output RXTRIGGERESC1
RXTRIGESC1
Oh
27-26 | TRIGGER_CMD_ Mapping of Trigger escape entry command to PPI output RXTRIGGERESC2
RXTRIGESC2
Oh
25-24 | TRIGGER_CMD_ Mapping of Trigger escape entry command to PPI output RW 0x0 RXTRIGGERESC3
RXTRIGESC3
Oh
23-0 | Reserved Reserved
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2.4 ISS Stall Controller Integration

Figure 25 is a top-level block diagram of the Stall controller interface. The stall controller can get its data
from memory using a dedicated interface read master port.

Figure 25. ISS Stall Controller Integration

| ISS |
ISS interfaces and
| interconnects |
| [
| [
| [
| [
| ISS Read |
| interconnect Write I
128b to 64b
| + config |
| [
| [
| [
| SC |
| [
| [
| [
| [
| [
| [
| ISS IRQ merger |« SC_IRQI8] |
| [
| [
| [
| [
| »1SS_FCLK !
| PRCM » CAM_PHY_CTRL_FCLK [
| [
| h [
| STANDBY |
| hardware 4 |
handshake w
| STALL S 19 |
| <7 |
| A 4 A 4 |
| CBUFF ISP TCTRL |
| [
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2.5

251

ISS SC Functional Description

Figure 26 is the top-level block diagram of the Stall controller. The SC can also read data from memory
getting burst packets from the BTE. For read data from memory, see Section 2.5.3, ISS SC Memory Read
Channel.

The Staller controller video port interface is connected to the video preprocessing hardware.

Figure 26. ISS SC Receiver Block Diagram

|
| VP_HS

VP_VS
VP VP_DATA[15:0] Video
Interface VP PCLK port

A-Law
decode

|

DPCM
decode

DPCM
encode

A 4

F
|
—»| Packing M L ——> B
DPCM o
encode

A 4

|
|
|
|
|
|
| Unpacking
|
|
|
|

From BTE

w
[a)
o
=
=

SC_CTRL

ISS SC VP Interface

Table 34 summarizes the video interface signals. The video interface connects the Stall controller module
to the video preprocessing hardware (ISP). The interface is connected to a 16-bit video port. On the other
side of the video port is the ISIF inside of the ISP. The ISIF also uses the signals listed in Table 34 to
synchronize pixel data sent to it by the Stall controller.

Table 34. ISS SC Video interface Signals

Pin Type® Description
VP_HS (0] Line trigger output signal
VP_VS Frame trigger output signal

o
VP_DATA[15:0] (0] Parallel output data: bits 0 to 15
VP_PCLK o

Video port pixel clock. The frequency can
be configured.

VP_STALL | Stalls data flow
@ | = Input; O = Output

When data is sent to the video port, the data flow can be stalled by asserting the VP_STALL signal. Doing
so does not overflow internal FIFOs: the SC module adapts its read rate automatically.

The response time to the VP_STALL signal must not exceed two cycles: when VP_STALL is asserted, the
SC module can send 0, 1, or 2 pixels to the video port.

VP_STALL is asserted and deasserted synchronous to the functional clock.

The pixel clock is generated from the functional clock. Clock pulses are gated based on the selected clock
division factor and pixel availability. In other words, software must set the Stall controller to ensure that the
pixel clock:

* Never exceeds what the ISP can support: the top value set in the SC_CTRL[31:15] FRACDIV bit field
» Is sent only when valid pixels or blanking data must be sent
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Also, software must set the number of clock pulses during horizontal blanking periods using the
SC_CTRL1[1:0] BLANKING bit field.

The Stall controller stops generating horizontal blanking clock pulses when the number of pulses
defined in the SC_CTRL1[1:0] BLANKING bit field are generated.

The Stall controller ensures that the number of horizontal blanking pulses defined in the
SC_CTRL1[1:0] BLANKING bhit field is received. The Stall controller stops generating horizontal
blanking clock pulses when then number of pulses defined in the SC_CTRL1[1:0] BLANKING bit field
is generated.

NOTE: To work properly, the ISP requires a minimum of eight clock cycles in the horizontal
blanking period and a minimum of 16 lines in the vertical blanking period. The pixel clock can
be gated only when these intervals are respected. This is required to flush the pipeline of the
different ISP modules. Figure 27 shows VP_PCLK gating during blanking periods.

Figure 27. ISS SC VP_PCLK Gating During Blanking Periods

| Vertical blanking clock gating |

VD

16 lines required

PCLK || || || || || || ||] | || ||| Gated clock

[ Horizontal blanking clock gating |

HD

8 clock cycles required -

PCLK || || || || || || TN ||| Gated clock |

P
<

Vertical blanking generation is controlled through the SC_CTRL[9] VP_CLK_FORCE_ON bit. The
VP_PCLK clock is enabled during vertical blanking periods when this bit is set. This pushes pixels through

the

ISP processing pipe. It is needed, for example, when the ISP resizer uses the averager. Otherwise,

hardware ensures only that at least four clock pulses are generated before the first pixel of each frame. It
may be necessary for the clock to keep running after the frame end to flush internal pipelines. In that case,

an i
the
the

nterrupt request (IRQ) or status bit is typically present in the attached hardware that indicates when
VP_PCLK clock is no longer needed (for example, an end of processing interrupt). The module leaves
vertical blanking state when new data is received from the memory read channel.

The configured pixel clock is used for active and blanking periods.

Table 35 shows how RAW and YUV data is sent over the video port. The data is sent to the ISIF if ISP is

use

d. For the ISIF details about video port data, see Section 3 ISS: ISP.

Table 35. ISS SC Video Port Data Mapping

Format Video Port DATA[15:0]

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RAW6 0 0 0 0 0 0 0 0 R5 R4 R3 R2 R1 RO
RAW?7 0 0 0 0 0 0 0 R6 R5 R4 R3 R2 R1 RO
RAWS 0 0 0 0 0 0 R7 R6 R5 R4 R3 R2 R1 RO
RAW10 0 0 0 0 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO
RAW12 0 0 0 0 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO
RAW14 0 0 R13 R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO
RAW16 R15 R14 R13 R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO
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Table 35. ISS SC Video Port Data Mapping (continued)

Format Video Port DATA[15:0]

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

u7 ué us u4 U3 U2 Ul uo
Y7 Y6 Y5 Y4 Y3 Y2 Y1 YO
V7 V6 V5 V4 V3 V2 V1 VO
Y7 Y6 Y5 Y4 Y3 Y2 Y1 YO

YUV4:2:2

o|o|O| o
[elNeolNeolNe]
o|o|O| o
o|Oo|O| O
oO|O0|O| O
o|Oo|O| O
o|Oo|O| O
o|Oo|O| O

252 ISS SC Data Compression
The data compression technique used is DPCM and A-Law.

The Stall controller performs on-the-fly compression and decompression. The compressed/decompressed
data is passed to the video preprocessing hardware or stored in memory.

The data compression method is lossy and does not require any information outside the current
encoded/decoded line. This means that all the image lines can be encoded and decoded separately.

Two different predictors are used:
* The simple predictor

This predictor uses only the previous same color component value as a prediction value. Therefore,
only 2-pixel memory is required.

* The advanced predictor

This predictor uses four previous pixel values, when the prediction value is evaluated. This means that
also the other color component values are used, when the prediction value is defined.

The preferable use is that the simple predictor is used with 10 bits to 8 bits or 12 bits to 8 bits conversion
(10810 or 12812) and the advanced predictor is used with 10 hits to 7 bits and 10 bits to 6 bits
conversions (10710 and 10610). The advanced predictor gives slightly better prediction for pixel value;
thus, the image quality can be improved with it. Because the simple predictor is very simple, the
processing power and memory requirements are reduced with it, when the image quality is already high
enough.

Select the predictor with the SC_LCx_CTRL[10] DPCM_PRED bit.

253 ISS SC Memory Read Channel

The memory channel can perform the following operations:
* Reads data from memory. It is unpacked and DPCM or A-Law decompressed if necessary.
» Sends data to the video preprocessing hardware

» Sends data back to memory. It can be DPCM or A-Law compressed and packed before it is sent to
memory.

Table 36 summarizes supported modes for memory-to-memory operations.

NOTE: Video port and memory destinations are mutually exclusive.
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Table 36. ISS SC Memory-to-Memory Supported Operations

Memory Memory Output

e RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW
6 6+PA | 6+DP | 6+PA | 6+DP | 6+PA 7 7+PA | 7+DP | 7+PA | 7+DP | 7+PA 8 8+DP | 8+DP | 8+AL 10 10+P 12 12+P 14 16
CK CM | CK+D | CM_A | CK+D CK CM | CK+D | CM_A | CK+D CM | CM12 | AW10 ACK ACK
PCM DV |PCM PCM DV | PCM_

ADV ADV

RAWG

RAWG +
PACK

RAWSG + X X
DPCM

RAWG + X X
PACK +
DPCM

RAWG + X X
DPCM_
ADV

RAWG + X X

PACK +

DPMC_
ADV

RAW?7

RAW?7 +
PACK

RAW?7 + X X
DPCM

RAW? + X X
PACK +
DPCM

RAW? + X X
DPCM_
ADV

RAW7 + X X
PACK +
DPMC_
ADV

RAWS

RAWS + X X
DPCM

RAWS + X X
DPCM1
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Table 36. ISS SC Memory-to-Memory Supported Operations (continued)

Memory Memory Output
L RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW | RAW
6 6+PA | 6+DP | 6+PA | 6+DP | 6+PA 7 7+PA | 7+DP | 7+PA | 7+DP | 7+PA 8 8+DP | 8+DP | 8+AL 10 10+P 12 12+P 14 16
CK CM | CK+D |CM_A | CK+D CK CM | CK+D [ CM_A | CK+D CM | CM12 | AW10 ACK ACK
PCM DV |PCM_ PCM DV | PCM_
ADV ADV
RAWS + X X
ALAW1
0
RAW10 X X X X X X X X X
RAW10 X X X X X X X X X
+ PACK
RAW12
RAW12
+ PACK
RAW14
RAW16
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Table 37 summarizes supported modes for memory-to-video port operations.

Table 37. ISS SC Memory-to-Video Port Supported Formats

Memory Input Video Port Output

RAW6 RAW7 RAWS8 RAW10 RAW12 RAW14 RAW16
RAW6 X
RAWSG6 + PACK

RAW6 +DPCM

RAWS6 + PACK + DPCM
RAW6 + DPCM_ADV

RAWG6 + DPCM_ADV +
PACK

RAW?7

RAW?7 + PACK

RAW?7 + DPCM

RAW? + PACK + DPCM
RAW? + DPCM_ADV

RAW?7 + DPCM_ADV +
PACK

RAWS
RAWS + DPCM X
RAWS8 + DPCM12 X
RAW10 X
RAW10 + PACK X
RAW12 X
RAW12 + PACK X
RAW14 X
RAW16 X

XX | X | X | X

X[ X| X | X]|X| X

x
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253.1 ISS SC Read Data From Memory

Figure 28 shows the data organization in memory.

Figure 28. ISS SC Data Organization in Memory
HS

SC_LCM_SRC_ADDR —;—
SC_LCM_VSIZE I

SC_LCM_HSIZE[11:0] —
SKIP

SC_LCM_HSIZE[27:16] —
COUNT

i

v

SC_LCM_SRC_OFST

The user chooses the start address and the line length using the SC_LCM_SRC_ADDR and
SC_LCM_SRC_OFST registers. The image start address normally must point to the beginning of a line
because of packing constraints. However, it does not necessarily point to the first line of the frame in
memory. The SC_LCM_VSIZE[27:16] COUNT bit field specifies the total line count to be read from
memory.

It is also possible to skip a certain pixel count SC_LCM_HSIZE[11:0] SKIP) from the start of the line.
Thus, they are not sent to the video port or back to memory. The SC_LCM_HSIZE[27:16] COUNT bit field
specifies the horizontal size of the image. The pixels after the right boundary of the image are not read
from memory.

When data are sent to the video port, throughput is imposed by the selected VP_PCLK. Otherwise, it is
imposed by the selected interconnect read port clock. The interconnect read rate can be throttled (limiting
the maximum data read speed for memory-to-memory operation) using the SC_LCM_CTRL[4:3]
READ_THROTTLE bit field. Therefore, it is possible to read the unused data at a higher rate than the
used video port data rate. This provides better performance than framing the image in the video
preprocessing hardware.

The data storage format in memory is defined by the SC_LCM_CTRL[18:16] SRC_FORMAT and
SC_LCM_CTRL[23] SRC_PACK bit fields.

Not all I/0 format combinations are valid. For more information, see Table 36 and Table 37.

Figure 29 shows how data are packed in memory. Pixel order (left to right in the image) is alphabetical (a,
b, c). Therefore, data storage is little endian.
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Figure 29. ISS SC Data Organization Packing in Memory
addr=3 addr =2 addr = 1 addr=0
f e d ® b a
1 0|5 4 3 2 1 0|5 4 3 2 1 0|5 4|3 2 1 0|5 4 3 2|1 0|5 4 3 2 1 0
RAWG6 K j i h g f
packed 3 2 1 0 |5 4 3 2|1 0|5 4 3 2 1 0|5 4 3 2 1 0|5 4|3 2 1 0|5 4 3 2
p o n m | k
5 4 3 2 1 0|5 43 2 1 0|5 4 3 21 0|5 4 3 2 1 0|5 4 3 2 1 0|5 4
oked | SN - RNSEG - SRR - S
unpacked . 5 4 3 2 1 0| 5 4 3 2 1 0| 5 4 3 2 1 0| 5 4 3 2 1 0|
e d c b a
3 2 1 06 5 4 3|2 1 0|6 5 4 3 2|1 o6 5 4 3 2 1]|o|6 5 4 3 2 1 0
f e
0|6 5 4 3 2 1 016 5 4 3 2 1 0]6|5 4 3 2 1 0|6 5[4 3 2 1 0|6 5 4
4 3 2 1 0 ‘e 5 403 2 1 0 ‘e 5 4 3|2 1 o0 ‘s 5 4 3 2|1 0 ‘6 5 4 3 2 1
RAW7
packed 1 0‘6 5 4 3 2 1 0‘6 5 4 3 2 1 0|6 5 4 3 2 1 o‘s 5 4 3 2 1 o‘e 5
5 4 3 2 1 0 ‘6 5 |4 3 2 1 0 ‘e 5 403 2 1 0 ‘s 5 4 3|2 1 o0 ‘6 5 4 3 2
2 1. 0 ‘6 5 4 3 2|1 o0 ‘6 5 4 3 2 1 |o ‘6 5 4 3 2 1 016 5 4 3 2 1 0 ‘6
6 5 4 3 2 1 0 ‘6 5 4 3 2 1 0 ‘6 514 3 2 1 0 ‘s 5 403 2 1 0 ‘e 5 4 3
RAW7 d & b &
unpacked Ol 5 4 3 2 1 o0 |%|s 5 4 3 2 1 0 |%[e 5 4 3 2 1 o0 |%|s 5 4 3 2 1 0
d c b a
RAWS 7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0
d c b a
9 8 7 6 5 4 3 2|9 8 7 6 5 4 3 2|9 8 7 6 5 4 3 2|9 8 7 6 5 4 3 2
g f e d © b a
9 8 7 6 5 4 3 2]9 8 7 6 5 4 3 2|9 8 7 6 5 4 3 2[1 01 0|1 0|1 0
RAW10 i i h 3 T 5 h
packed 9 8 7 6 5 4 3 2|9 8 7 6 5 4 3 2|1 o1 o1 0|1 0|9 8 7 6 5 4 3 2
m [ k j i [ k
9 8 7 6 5 4 3 201 0|1 01 0|1 0|9 8 7 6 5 4 3 2|9 8 7 6 5 4 3 2
p o m | p o n
1 01 o1 o1 o9 8 7 6 5 4 3 2|9 8 7 6 5 4 3 2|9 8 7 6 5 4 3 2
RAW10 b 2
unpacked 0s 9 87 6 5 4 3 2 1 0 0s 9 8|7 6 5 4 3 2 1 0
c b a b a
1 10 9 8 7 6 5 4|3 2 1 03 2 1 01 10 9 8 7 6 5 4|11 10 9 8 7 6 5 4
RAW12 3 5 d 5 d
packed 11 10 9 8 7 6 5 4 |11 10 9 8 7 6 5 4 ([3 2 1 o0 ‘3 2 1 0|1 10 9 8 7 6 5 4
h g h g f e
3 2 1 03 2 1 01 10 9 8 7 6 5 4|11 10 9 8 7 6 5 4 (3 2 1 03 2 1 0
RAW12 b a3
unpacked 0s ‘11 10 9 8|7 6 5 4 3 2 1 0 0s ‘11 10 9 8|7 6 5 4 3 2 1 0
b a
RAW14 0s ‘13 12 11 10 9 8 |7 6 5 4 3 2 1 0 0s ‘13 12 11 10 9 8|7 6 5 4 3 2 1 0
b a
RAW16 15 14 13 12 11 10 9 8 [7 6 5 4 3 2 1 0 |15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0

Table 38 summarizes the storage reduction versus unpacked format and image width restrictions when
data packing is used. The image width applies to the data width multiple in pixels that must be stored to
have storage reduction. Moreover, because each address is 8 bits long, the percentage shows how many
bits out of 8 are to be packed in the empty space from another pixel address. A pixel is selected and split.
One of the parts is put into another pixel address empty space. When unpacked, each pixel bit is stored
continuously again.
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Table 38. ISS SC Data Packing Benefit and Constraints
Bits Per Pixel Storage Reduction Width Multiple
(Pixels)
Packed Unpacked
RAW6 6 8 25% 16
RAW7 7 8 13% 3
RAWS 8 8 0%
RAW10 10 16 38% 16
RAW12 12 16 25% 8

2.5.3.2 ISS SC Memory Read Port Burst Generation

Hardware always uses the largest possible burst size according to the setup. The amount of data read
from memory can be higher than what is actually used by the Stall controller. Only full 64-bit burst words
are read back from memory. Figure 30 shows the data organization and the relationship between the

different parameters controlling the burst generation.

Figure 30. ISS SC Data Organization in Memory
SC_LCM_CTRL[7:5] BURST_SIZE

SC_LCM_PREFETCH[13:3] HWORDS
<l | .
»
FST[31:5] OFST

v

A [27:16]
COUNT

SC_LCM_VSIZE

Maximum allowed burst size used
Smaller burst used
] Read data

Unused data

NOTE:
¢ A minimum burst size of 2 must be selected for correct operation.

<  The HWORDS bit field must be even for correct operation.

The SC_LCM_SRC_ADDR register address of the first data to read is aligned to a 32-byte boundary. The
read port fetches SC_LCM_PREFETCH[13:3] HWORDS of 64-bit words per line using the longest
possible burst computed from the SC_LCM_CTRL[7:5] BURST_SIZE bit field and the remaining data to
be fetched. Burst size of 128 bytes is preferred. When the Stall controller is configured to fetch more data

than required, extra data are dropped internally.
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2.5.3.3 ISS SC Video Port

The video port always receives unpacked data. It can be enabled using the SC_LCM_CTRL][2]
DST_PORT bit. Its clock can be selected with the SC_LCM_CTRL[31:15] FRACDIV bit field and gated or
not during frame blanking periods using the SC_LCM_CTRL[9] VP_CLK_FORCE_ON hit.

The data format used by the video port is defined by the SC_LCM_CTRL[26:24] DST_FORMAT bit field.
For a list of supported modes, see Table 37.

25.34 ISS SC Encode, Pack, and Store Data

This stage is used only when data are sent to memory. Memory destination is selected using the
SC_LCM_CTRL[2] DST_PORT bit. The output data format is defined by the SC_LCM_CTRL[26:24]
DST_FORMAT bhit field and the SC_LCM_CTRL[31] DST_PACK bit. Not all possible combinations are
supported; see Table 39 for details.

The destination address and offset for the output data of the memory channel are set by the
SC_LCM_DST_ADDR and SC_LCM_DST_OFSTC registers.

Because of alignment constraints on the interconnect port, the output image width restrictions in Table 39

apply.
Table 39. ISS SC Output Width Restrictions in Memory-to-Memory Operation

Format Bits per Pixel Width Multiple of® Note

RAW6 8 1 Full 32-bit words are written at
the end of the line. This last
word can eventually include Os.

RAWSG packed 6 1

RAW7 8 1

RAW?7 packed 7 1

RAWS 8 1

RAW10 16 1

RAW10 packed 10 16

RAW12 16 1 Same constraints as RAW8

RAW12 packed 12 8

@ In continuous mode, lines must be multiples of 128 bits. In 2D mode, lines must start on 128-bit boundaries.

For example, when RAWG6 packed data are written to memory, any output width is allowed. However, only
full 32-bit words are written to memory. This eventually overwrites some data in memory at the end of a
line.

The supported output width is restricted for packed RAW10 and RAW12 data because of the particular bit
ordering in those formats (see Figure 29).

When the DST_OFST bit is set to 0, start of lines are aligned on 4-byte boundaries. When DST_OFST is
not set to 0, data are aligned on 32-byte boundaries.

2.5.3.5 ISS SC DPCM Decompression History

The DPCM compression algorithm can encode the difference between consecutive samples in a line
instead of the actual samples value to reduce the amount of data to store. The drawback is that lines must
always be decoded from the beginning (the first samples of a line are always encoded as PCM).

The Stall controller has a mechanism to preserve the DPCM decode history for each line to avoid
decoding the same samples multiple times when vertical frame division mode is used.

The typical use case (also known as vertical frame division mode) is when an image is wider than the ISP
can process on the fly, but the image must be processed. Therefore, the image is cut into multiple vertical
slices that are processed sequentially by the ISP. The slices are stitched together in the SDRAM through
proper address generation in the ISP. Because of various alignment constraints in the ISP, the slices must
overlap. Without preserving the DPCM history, all lines from the beginning of the second (and other
consecutive) vertical slice would have to be recoded, which would lead to performance degradation.
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Writing DPCM history information into the system memory is enabled by setting the
SC_LCM_HISTORY[16] EN_HIST_WR bit. The SC_LCM_HISTORY[15:0] HIST_EXPORT bit field defines
the position at which history data is written to memory. The position is counted from the beginning line.
The first decoded pixel has position 0. The last decoded pixel has position SC_LCM_HSIZE[14:0] SKIP +
SC_LCM_HSIZE [30:16] COUNT. The SC_LCM_HISTORY [15:0] HIST_EXPORT bit field is used to
choose the resume position and allows support of overlapping vertical slices. History data is written to the
SDRAM at ADDR = SC_LCM_DST_ADDR[31:5] ADDR + Y x 8 bytes (where Y is the line number). The
Stall controller always writes 8 bytes of history data per line to the SDRAM regardless of the chosen
DPCM format. The Stall controller receiver uses the interface bursts to send history data to memory.

DPCM history data holds the decoded value of four samples. The Stall controller exports samples of
positions:

« SC_LCM_HISTORY[15:0] HIST_EXPORT - 3
« SC_LCM_HISTORY[15:0] HIST_EXPORT — 2
« SC_LCM_HISTORY[15:0] HIST_EXPORT — 1
« SC_LCM_HISTORY[15:0] HIST_EXPORT

Every sample is coded on 16 bits, and several MSBs are unused. The valid range for SC_LCM_HISTORY
[15:0] HIST_EXPORT is [3.. SC_LCM_HSIZE[14:0] SKIP + SC_LCM_HSIZE[30:16] COUNT - 1]. History
data can be exported even when data is not sent to the video port (SC_LCM_HISTORY[15:0]
HIST_EXPORT SC_LCM_HSIZE14:0] SKIP is valid).

25.3.6 ISS SC Programming Model
This section describes the programming model of the Stall controller

2.5.3.7 ISS SC Reset Behavior
On hardware or software reset of the ISS, all registers in the Stall controller are reset to their reset value.

2.5.3.8 ISS SC Video Port

Table 40 lists the procedure to configure the video port.

Table 40. ISS SC Configure Video Port

Step Bit Field Value

Set the video port output frequency. It varies from  SC_CTRL[31:15] FRACDIV From 1 to 65,536

ISS_FLCK down to ISS_FLCK/65,536 MHz.

Enable video port clock during vertical blanking SC_CTRL[9] VP_CLK_FORCE_ON 0x0: The video port clock is

periods or not. gated during vertical blanking
periods.

0x1: The video port clock is
free-running during vertical
blanking periods.

Controls whether the video-port output is the only =~ SC_CTRL[11] VP_ONLY_EN
output interface enabled and applies for all

channels. When SC_CTRL[11] VP_ONLY_EN =

0x1, the data are output only to the video port; the

interface master port is not used.
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Table 40. ISS SC Configure Video Port (continued)
Step Bit Field Value
Control the video port pixel clock polarity: SC_CTRL[12] VP_CLK_POL 0x0: The Stall controller writes
(Recommended setting: rising edge) the data on the video port on

the pixel-clock falling edge.
The module connected to the
video port samples the data on
the pixel clock rising edge.
0x1: The Stall controllerr writes
the data on the video port on
the pixel-clock rising edge. The
module connected to the video
port samples the data on the
pixel clock falling edge.

Figure 31 shows the settings
for SC_CTRL.VP_CLK_POL.

Figure 31 shows the settings for SC_CTRL.VP_CLK POL.

Figure 31. SC_CTRL.VP_CLK_POL Settings

PCLK | A Y A Y A Y A

DATA[11:0] { DATO X DAT1 )X DAT2 X VP_CLK_POL = 0x1
DATA[11:0] ——<  DATO X DAT1 )< DAT2 < VP_CLK_POL = 0x0

2.5.3.9 ISS SC Memory Read Channel

2.5.3.9.1 ISS SC Read Data From Memory
Table 41 lists the procedure to configure read data from memory.

Table 41. ISS SC Configure Read Data From Memory

Step Bit Field Value
SC_CTRL[0] IF_EN 0x0
SC_CTRL[3] FRAME ox1
Configure the burst size to 16 x 64-bit bursts. SC_LCM_CTRL[7:5] BURST_SIZE 0x4
Configure the source data format, location, and SC_LCM_CTRL, SC_LCM_HSIZE, SC_LCM_VSIZE,
framing. SC_LCM_PREFETCH, SC_LCM_SRC_ADDR,

In addition to the SC_LCM_HSIZE[11:0] SKIP and SC_LCM_SRC_OFST
SC_LCM_HSIZE[27:16] COUNT bit fields, firmware

must specify the amount of data to be fetched from

memory. This value is set in 64-bit word steps and

must be a multiple of 32 bytes (four words of 64 bits).

The value is computed with the following formula:

HWORDS = 4 x ceil( ((SKIP + COUNT) x
bits_per_pixel)/(8 x 32) ) 1)
The SC_LCM_SRC_ADDR and
SC_LCM_SRC_OFST registers must be aligned on
32-byte boundaries for correct operation. For best
performance, both registers must be aligned on 256-
byte boundaries. See the example following this table.

Select destination. SC_LCM_CTRL[2] DST_PORT 0x0: Video port
0x1: Memory

If destination = video port, configure clock frequency = SC_CTRL[31:15] FRACDIV,
and its gating during frame blanking periods. SC_CTRL[9] VP_CLK_FORCE_ON

If needed, configure READ_THROTTLE to reduce the SC_LCM_CTRL[4:3] READ_THROTTLE
bandwidth in memory-to-memory operation to prevent

system overload. It has no effect when data are sent

to the video port (controlled by video port clock in this

case).
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Table 41. ISS SC Configure Read Data From Memory (continued)
Step Bit Field Value
If the memory write port is used, the destination SC_LCM_DST_ADDR, SC_LCM_DST_OFST
format and address must be configured.
Enable memory read channel. After processing a full SC_LCM_CTRL[0] CHAN_EN 0x1

frame, this bit is automatically cleared by hardware
and an EOF event is triggered.

Example:

*+ SC_LCM_CTRL[7:5] BURST_SIZE is set to 16 x 64 bits
+ SC_LCM_HSIZE[11:0] SKIP =0

+ SC_LCM_HSIZE[27:16] COUNT = 1000

*+ SC_LCM_CTRL[23] SRC_PACK = YES

*+ SC_LCM_CTRL[18:16] SRC_FORMAT = RAW6

e SC_LCM_PREFETCH[13:3] HWORDS = 96 (=94)

Setting the size to 94 produces the following burst sequence: 16, 16, 16, 16, 16, 8, and 4 (7
interconnect requests). However, when it is set to 96, the burst sequence is 6 x 16 (6 interconnect
requests).
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254 ISS SC Registers

Table 42 lists the SC instance.

Table 42. ISS SC Instance Summary

Module Name Base Address Base Address Size
Cortex-M3 Private Access L3 Interconnect
ISS_SC 0x5504 1C00 0x5C00 1C00 512 bytes
Table 43 lists the ISS SC registers.
Table 43. ISS SC Registers Mapping Summary
Register Name Type Register Address Offset ISS_SC ISS_SC
Width Base Address Base Address
(Bits) Cortex-M3 Private L3 Interconnect
Access
SC_REVISION R 32 0x0000 0000 0x5504 1C00 0x5C00 1C00
SC_SYSCONFIG RW 32 0x0000 0004 0x5504 1C04 0x5C00 1C04
SC_SYSSTATUS R 32 0x0000 0008 0x5504 1C08 0x5C00 1C08
Reserved 0x0000 000C - 0x5504 1COC - 0x5C00 1CO0cC -
0x0000 0018 0x5504 1C18 0x5C00 1C18
SC_LCM_IRQENABLE RW 32 0x0000 002C 0x5504 1C2C 0x5C00 1C2C
SC_LCM_IRQSTATUS RW 32 0x0000 0030 0x5504 1C30 0x5C00 1C30
SC_CTRL RW 32 0x0000 0040 0x5504 1C40 0x5C00 1C40
Reserved W 32 0x0000 0044 0x5504 1C44 0x5C00 1C44
SC_GNQ R 32 0x0000 0048 0x5504 1C48 0x5C00 1C48
SC_CTRL1 RW 32 0x0000 004C 0x5504 1C4C 0x5C00 1C4C
Reserved RW 32 0x0000 0050 - 0x5504 1C50 - 0x5C00 1C50 -
0x0000 0078 0x5504 1C78 + 0x5C00 1C78 +
(x * 0x30) (x * 0x30)
SC_LCM_CTRL RW 32 0x0000 01DO0 0x5504 1DDO 0x5C00 1DDO
SC_LCM_VSIZE RwW 32 0x0000 01D4 0x5504 1DD4 0x5C00 1DD4
SC_LCM_HSIZE RW 32 0x0000 01D8 0x5504 1DD8 0x5C00 1DD8
SC_LCM_PREFETCH RwW 32 0x0000 01DC 0x5504 1DDC 0x5C00 1DDC
SC_LCM_SRC_ADDR RW 32 0x0000 01EO0 0x5504 1DEO 0x5C00 1DEO
SC_LCM_SRC_OFST RW 32 0x0000 01E4 0x5504 1DE4 0x5C00 1DE4
SC_LCM_DST_ADDR RW 32 0x0000 01E8 0x5504 1DES8 0x5C00 1DES8
SC_LCM_DST_OFST RW 32 0x0000 01EC 0x5504 1DEC 0x5C00 1DEC
SC_LCM_HISTORY RW 32 0x0000 01FO0 0x5504 1DFO 0x5C00 1DFO
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2541 SC_Revision
Figure 32. SC_REVISION Register®
31 0
REVISION
R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
@ Tlinternal data
Table 44. SC_REVISION Register Field Descriptions
Bit Field Value | Description
31-0 REVISION IP Revision
25.4.2 SC SYSCONFIG
Table 45. SC_SYSCONFIG
Address Offset 0x0000 0004
Physical Address 0x5504 1C04 Instance ISS_SC_CORTEX-M3
0x5C00 1C04 ISS_SC_L3
Description SYSCONFIG REGISTER
Type RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
A
e) [
s oy
5! w a
RESERVED 0 RESERVED °:| OI
° g2
< o 2
& n
=
Bits Field Name Description Type Reset
31:14 RESERVED R 0x00000
13:12 MSTANDBY_MODE Sets the behavior of the master port power management RwW 0x0
signals.
0x0: Force-standby. MStandby is only asserted when the
module is disabled.
0x1: No-standby. MStandby is never asserted.
0x2: Smart-standby: MStandby is asserted based on the
activity of the module. The module will try to go to
standby during the vertical blanking period.
11:2 RESERVED R 0x000
1 SOFT_RESET Software reset. Set the bit to 1 to trigger a module reset. RW 0
The bit is automatically reset by the hardware. During
reads return 0.
0x0: Normal mode.
0x1: The module is reset
0 AUTO_IDLE Internal OCP clock gating strategy. RW 1
0x0: OCP clock is free-running.
0x1: Automatic OCP clock gating strategy is applied
based on the OCP interface activity.
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2543 SC SYSSTATUS

Table 46. SC_SYSSTATUS

Address Offset 0x0000 0008

Physical Address 0x5504 1C08 Instance ISS_SC_CORTEX-M3
0x5C00 1C08 ISS_SC_L3

Description SYSSTATUS REGISTER

Type R

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
[}
z
o
s}
RESERVED !
L
n
L
o4
Bits Field Name Description Type Reset
311 RESERVED Write O's for future compatibility. R 0x0000 0000
Reads returns 0.
0 RESET_DONE Internal reset monitoring R 1
Read 0x1: Reset completed.
Read 0x0: Internal module reset is on going.
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2544

SC LCM IRQENABLE

Table 47. SC_LCM_IRQENABLE

Address Offset
Physical Address

0x0000 002C

0x5504 1C2C Instance ISS_SC_CORTEX-M3
0x5C00 1C2C ISS_SC L3

Description INTERRUPT ENABLE REGISTER - Memory channel
This register regroups all the events related to the memory channel 2. The events related to memory
channel trigger SINTERRUPTNI8]. The channel shall be enabled for events to be generated on that
channel.
Type RW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
o
2
e
wm
RESERVED 5 2
=
OI 3]
s -
@]
—
Bits Field Name Description Type Reset
31:2 RESERVED R 0x0000 0000
1 LCM_OCPERROR An interconnect error has been returned for a read RW 0
(interconnect read master) or write (interconnect write
master) transaction related to LCM operation
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
0 LCM_EOF Memory read channel - End of frame RW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
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2545 SCLCMIRQSTATUS

Table 48. SC_LCM_IRQSTATUS

Address Offset 0x0000 0030

Physical Address 0x5504 1C30 Instance ISS_SC_CORTEX-M3
0x5C00 1C30 ISS_SC_L3

Description INTERRUPT STATUS REGISTER - Memory channel

This register regroups all the events related to memory channel. The events related to memory channel
trigger SINTERRUPTN[8]. The channel shall be enabled for events to be generated on that channel.

Type RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
@
2
& &
w g
RESERVED g 2
o) =
| @)
s -
O
-
Bits Field Name Description Type Reset
31:2 RESERVED R 0x0000 0000
1 LCM_OCPERROR An interconnect error has been returned for a read RW 0
(interconnect read master) or write (interconnect write W1toClr
master) transaction related to LCM operation
0x0: READS: Event is false.
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
0 LCM_EOF Memory read channel - End of frame RW 0
. . ; W1toClr
0x0: READS: Event is false.
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
2546 SCCTRL
Table 49. SC_CTRL
Address Offset 0x0000 0040
Physical Address 0x5504 1C40 Instance ISS_SC_CORTEX-M3
0x5C00 1C40 ISS_SC_L3
Description GLOBAL CONTROL REGISTER
This register controls the Stall controller. This register shall not be modified dynamically (except IF_EN
bit field).
Type RW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
z
OI
- Z Im
0 =23 5888 .88
LY % S 528 ® ¢
O @ O O o J o S F o ol g
SIS 2y <
> > O,
a
>
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Bits

Field Name

Description

Type Reset

31:15

FRACDIV

Fractional clock divider control for the video port.
The mean video port clock is VPBASECLOCK *
FRACDIV/65536.

Valid range: 1-65536

RW 0x10000

14

POSTED

Selects between posted and non posted writes.
0x0: Non posted
0x1: Posted

RW 0

13

DBG_EN

Enables the debug mode.
0x0: Disable
0x1: Enable

RW 0

12

VP_CLK_POL

VP clock polarity

0x0: The Stall controller writes the data on the VP on the

L3 falling edge before the next falling PCLK edge.

0x1: The Stall controller writes the data on the VP on the

L3 rising edge before the next rising PCLK edge.

RW 0

11

VP_ONLY_EN

VP only enable.

0x0: The VP is enabled and the OCP master port are
enabled.

0x1: The VP is enabled and the OCP master port is
disabled.

The embedded data and pixel data are output on the VP.

RW 0

10

RESERVED

Read returns reset value

RW 0

VP_CLK_FORCE_ON

Controls VP_PCLK gating during frame blanking periods.

0x0: The VP_PCLK is gated during vertical blanking
periods.

0x1: The VP_PCLK is free-running during vertical
blanking periods.

RW

RESERVED

75

BURST

Forces the write burst size used by the module.

The write burst size shall never exceed the output FIFO
size. The output FIFO size can be read with the
SC_GNQ.FIFODEPTH bit field.

0x0: 1x 64-bit burst = single request.
0x1: 2x 64-bit bursts.

0x3: 8x 64-bit bursts.

0x4: 16x 64-bit bursts.

0x2: 4x 64-bit bursts.

RW 0x0

MODE

0x1: SC compatible mode

RW

FRAME

Set the modality in which IF_EN works.

0x0: When software writes IF_EN = 0 the interface is
disabled immediately.

0x1: When software writes IF_EN = 0 the interface is
disabled after the next FEC sync code.

RW

RESERVED

Read returns reset value

RW

RESERVED

Read returns reset value

RW

Reserved

96

SPRUHL6A-January 2013—-Revised June 2016

Copyright © 2013-2016, Texas Instruments Incorporated

Submit Documentation Feedback


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHL6A

13 TEXAS
INSTRUMENTS

www.ti.com

ISS Interfaces

2547 SCGNQ

Table 50. SC_GNQ

Address Offset
Physical Address

Description

Type

0x0000 0048

0x5504 1C48 Instance
0x5C00 1C48

GENERIC PARAMETER REGISTER

This register provide a way to read the generic parameters used in the design.

R

ISS_SC_CORTEX-M3

ISS_SC_L3

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9

8

7

6

RESERVED

OCPREADPORT | »n

w

FIFODEPTH

NBCHANNELS

Bits Field Name

Description

Type

Reset

31:6 RESERVED

0x0000000

5 OCPREADPORT

The OCP master read port, the DPCM encoder and
ALAW decompression are only present when this bit is
set.

1

4:2 FIFODEPTH

Output FIFO size in multiple of 64 bits.
Read 0x0: 2 x 64 bits

Read 0x1: 4 x 64 bits

Read 0x2: 8 x 64 bits

Read 0x3: 16 x 64 bits

Read 0x4: 32 x 64 bits

Read 0x5: 64 x 64 bits

0x5

1:0 NBCHANNELS

Number of logical channels supported by the module.
Read 0x0: 1 logical channel

Read 0x1: 2 logical channels

Read 0x2: 4 logical channels

Read 0x3: 8 logical channels

0x2
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2548 SCCTRL1

Table 51. SC_CTRL1

Address Offset
Physical Address

Description

Type

0x0000 004C

0x5504 1C4C Instance
0x5C00 1C4C

GLOBAL CONTROL REGISTER (2)
This register controls the Stall controller.

RW

ISS_SC_CORTEX-M3
ISS_SC_L3

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 O

) )
] ] Q
> > g
e LEVH o LEVL RESERVED =
i 2 2
4 4 m
Bits Field Name Description Type Reset
31 RESERVED Reserved RO 0
Rreturns
Os
30:24 LEVH Controls generation of MFlag[1:0]: RW 0x00
00: FIFO_LEV=LEVL
01: Unused
10: LEVLFIFO_LEV and FIFO_LEV=LEVH
11: LEVHFIFO_LEV
Allowed values 0..FIFO_SIZE.
23 RESERVED Reserved RO 0
Rreturns
Os
22:16 LEVL Controls generation of MFlag[1:0]: RW 00:FIFO OXPO=LEVL
01: Unused
10: LEVLFIFO_LEV and FIFO_LEV=LEVH
11: LEVHFIFO_LEV
Allowed values 0..FIFO_SIZE.
15:2 RESERVED Reserved RO 0x0000
Rreturns
Os
1:0 BLANKING Controls the number of clock pulses provided during RW 0x0

vertical and horizontal clock periods.

When the blanking period provided by the camera is
lower than the value set here, the blanking period is
shortened by the Stall controller to prevent internal FIFO
overflow. Software must increase the sensor blanking
period in that case.

0x0: 4 video port clock cycles
0x1: 16 video port clock cycles
0x2: 64 video port clock cycles
0x3: Free running
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Table 52. SC_LCM_CTRL

Address Offset
Physical Address

Description

Type

0x0000 01DO0

0x5504 1DDO Instance
0x5C00 1DDO0

Control register for the memory channel. It defines the data format of the source frame stored in
memory and how this frame is processed.

RW

ISS_SC_CORTEX-M3

ISS_SC_L3

31 30 29 28 27 26 25 24

ED

DST_PACK

DST_COMPR
RESERVED
DST_FORMAT

DST_DPCM_PR

23 22

ED

SRC_PACK

SRC_DPCM_PR

21 20 19 18 17 16 15 14 13 12 11 10 9 8

SRC_FORMAT RESERVED

SRC_DECOMPR

7

()]

BURST_SIZE

(&)]

I

READ_THROTTLE

w
N

DST_PORT
RESERVED

-

o

CHAN_EN

Field Name

o]
=
(7]

Description

Type

Reset

w
ey

DST_PACK

Data is packed before it is sent to memory.
Applies to RAW6, RAW7, RAW10, and RAW12 only.

0x0: Disabled
0x1: Enabled

RW

30 DST_DPCM_PRED

Selects the DPCM predictor to be used for the
RAW6+DPCM10 and RAW7+DPCM10 data formats.
The RAW8+DPCM10 data format always use the simple
predictor.

0x0: The advanced predictor is used
0x1: The simple predictor is used.

RW

29:28 DST_COMPR

Enables data compression of data sent to memory
0x0: No compression

0x1: A-Law compression
RAW10 - RAW8 A-Law when DST_FORMAT=RAWS8
other destination formats are invalid.

0x2: DPCM compression

RAW10 - RAW6 DPCM when DST_FORMAT=RAW6
RAW10 - RAW7 DPCM when DST_FORMAT=RAW?7
RAW10 - RAW8 DPCM when DST_FORMAT=RAWS
other destination formats are invalid.

RW

0x0

27 RESERVED

26:24  DST_FORMAT

Output format selection.
Not every combination between input and output formats
are possible.

0x0: RAW6
0x1: RAW7
0x2: RAWS
0x3: RAW10
0x4: RAW12
0x5: RAW14
0x6: RAW16

RW

0x0

23 SRC_PACK

Data stored in memory is packed and must be unpacked.

0x0: Disabled
0x1: Enabled

RW
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Bits Field Name Description Type Reset
22 SRC_DPCM_PRED Selects the DPCM predictor to be used for the RW 0

RAW6+DPCM10, RAW7+DPCM10 and RAW8+DPCM12
data formats.

The RAW8+DPCM10 and RAW6 + DPCM12 data format
always use the simple predictor.

0x0: The advanced predictor is used
0x1: The simple predictor is used.

21:20 SRC_DECOMPR Enable decompression of incoming data RW 0x0
0x0: No decompression

0x1: A-Law decompression
RAWS A-Law - RAW10 when SRC_FORMAT=RAWS
other source formats are invalid.

0x3: DPCM decompression

RAW6 DPCM - RAW12 when SRC_FORMAT=RAW6
RAWS8 DPCM - RAW12 when SRC_FORMAT=RAWS
other source formats are invalid.

0x2: DPCM decompression

RAW6 DPCM - RAW10 when SRC_FORMAT=RAW6
RAW7 DPCM - RAW10 when SRC_FORMAT=RAW?7
RAWS8 DPCM - RAW10 when SRC_FORMAT=RAWS8
other source formats are invalid.

19:16 SRC_FORMAT Data format of the data stored in memory. RW 0x0
As there is no header embedded in the data sent to
memory the user is responsible of choosing the adequate
format.

0x0: RAWS.
Ox1: RAW7
0x2: RAWS8
0x3: RAW10
0x4: RAW12
0x5: RAW14
0x6: RAW16
0x7: Reserved

0x8: Reserved

0x9: Reserved

OxA: Reserved

0xB: Reserved

0xC: Reserved

0xD: Reserved

OXE: Reserved

OxF: Reserved
15:8  RESERVED R 0x00
75 BURST_SIZE Defines the burst size of the master read port RW 0x0

0x0: 1x 64-bit burst = single request.

0x1: 2x 64-bit bursts.

0x3: 8x 64-bit bursts.

0x4: 16x 64-bit bursts.

0x2: 4x 64-bit bursts.

4:3 READ_THROTTLE Limit maximum data read speed for memory to memory RW 0x0
operation

0x0: Full speed. Throughput is limited by internal
processing capabilities.

0x1: 1/2 speed
0x3: 1/8 speed
0x2: 1/4 speed
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Bits Field Name Description Type Reset

2 DST_PORT Select the destination port RW 0
0x0: Data is send to video port, it is always send without
compression or packing. The DST_COMPR,
DST_DPCM_PRED, DST_PACK,
SC_LCM_DST_WRITE, and SC_LCM_DST_OFST
registers have no effect.
0x1: Data is send to memory.

1 RESERVED R

0 CHAN_EN Enables the read from memory channel. RW

Before enabling the memory read channel software shall:
Read from memory starts as soon as this bit is set,
therefore all SC_LCM_x registers must be configured
correctly before.

This bit is cleared by hardware at the end of the frame.

0x0: Disabled
0x1: Enabled
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2.5.4.10 SCLCM VSIZE
Table 53. SC_LCM_VSIZE
Address Offset 0x0000 01D4
Physical Address 0x5504 1DD4 Instance ISS_SC_CORTEX-M3
0x5C00 1DD4 ISS_SC_L3
Description Memory channel vertical framing register
Type RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

[a)

w

>

e COUNT RESERVED

0

[
Bits Field Name Description Type Reset
31:29 RESERVED R 0x0
28:16 COUNT Defines the line count to be read from memory. RW 0x0001

From 1 to 8191 lines.

15:0 RESERVED R 0x0000

25411 SCLCM HSIZE

Table 54. SC_LCM_HSIZE

Address Offset 0x0000 01D8
Physical Address 0x5504 1DD8 Instance ISS_SC_CORTEX-M3
0x5C00 1DD8 ISS_SC L3
Description Memory read channel horizontal framing register.
Type RW
31 § 29 28 27 26 25 2423 22 21 20 19 18 17 16|15 J 13 12 11 10 9 8 7 6 5 4 3 2 1 0
) )
w w
> >
e COUNT e SKIP
%) %)
w w
4 4
Bits Field Name Description Type Reset
31 RESERVED R 0x0
30:16 COUNT Horizontal count of samples to output after the skipped RW 0x0001
pixels.
Valid values: 1 to 32767.
15 RESERVED R 0x0
14:0 SKIP Horizontal count of samples to skip after the start of the RW 0x0000
line.
When DPCM compressed data is read from memory
using this feature is the only valid way to set a horizontal
starting position.
Valid values: 0 to 32767.
0 disables pixel skipping
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25412 SCLCM_PREFETCH

Table 55. SC_LCM_PREFETCH

Address Offset 0x0000 01DC

Physical Address 0x5504 1DDC Instance ISS_SC_CORTEX-M3
0x5C00 1DDC ISS_SC_L3

Description This register defines the amount of data to be fetched from memory.

It must be consistent with the SC_LCM_HSIZE register (check programming model).
Type RW

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 % 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
[a)
w
>
RESERVED HWORDS e
0
[
Bits Field Name Description Type Reset
31:16 RESERVED R 0x0000
15:3 HWORDS 64 bit words to read from memory for each line of the RW 0x0001
image.
Possible values 1..8191
2:0 RESERVED R 0x0

2.5.4.13 SC_LCM_SRC_ADDR

Table 56. SC_LCM_SRC_ADDR

Address Offset 0x0000 01EO0

Physical Address 0x5504 1DEO Instance ISS_SC_CORTEX-M3
0x5C00 1DEO ISS_SC_L3

Description Memory channel source address register

This register sets the 32-bit memory address where the pixel data are stored.
The 5 LSBs are ignored: the address shall be aligned on a 32-byte boundary.

Type RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 O

ADDR RESERVED
Bits Field Name Description Type Reset
315 ADDR 27 most-significant bits of the 32-bit address RW 0x0000000
4:0 RESERVED R 0x00
SPRUHL6A-January 2013—-Revised June 2016 103

Submit Documentation Feedback
Copyright © 2013-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHL6A

ISS Interfaces

13 TEXAS
INSTRUMENTS

www.ti.com

2.5.4.14 SC_LCM_SRC_OFST

Table 57. SC_LCM_SRC_OFST

Address Offset
Physical Address

Description

Type

0x0000 01E4

0x5504 1DE4 Instance ISS_SC_CORTEX-M3
0x5C00 1DE4 ISS_SC L3

Memory channel source offset register.

This register sets the offset, which is applied on the source address after each line is read from memory.
For example, it enables to perform 2D data transfers of the pixel data from a frame buffer. In such case,
the pixel data and frame buffer data shall have the same data format.

The 5 LSBs are ignored: the offset shall be a multiple of 32 bytes.

RW

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

OFST RESERVED
Bits Field Name Description Type Reset
315 OFST Line offset programmed in bytes. RW 0x0000000
If OFST = 0, the data is read contiguously from memory.
Otherwise, OFST sets the source offset between the first
pixel of the previous line and the first pixel of the current
line.
4:0 RESERVED R 0x00
2.5.4.15 SC_LCM_DST ADDR
Table 58. SC_LCM_DST_ADDR
Address Offset 0x0000 01E8
Physical Address 0x5504 1DE8 Instance ISS_SC_CORTEX-M3
0x5C00 1DE8 ISS_SC_L3

Description

Type

Memory channel destination address.
This register sets the 32-bit memory address where the pixel data are stored.
The 5 LSBs are ignored: the address shall be aligned on a 32-byte boundary.

RW

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

ADDR RESERVED
Bits Field Name Description Type Reset
315 ADDR 27 most significant bits of the 32-bit address. RW 0x0000000
4:0 RESERVED R 0x00
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2.5.4.16 SC_LCM_DST OFST

Table 59. SC_LCM_DST_OFST

Address Offset 0x0000 01EC

Physical Address 0x5504 1DEC Instance ISS_SC_CORTEX-M3
0x5C00 1DEC ISS_SC_L3

Description Memory channel destination offset register.
This register sets the offset, which is applied on the destination address after each line is written to
memory.

For example, it enables to perform 2D data transfers of the pixel data into a frame buffer. In such case,
the pixel data and frame buffer data shall have the same data format.
The 5 LSBs are ignored: the offset shall be a multiple of 32 bytes.

Type RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 O

OFST RESERVED
Bits Field Name Description Type Reset
315 OFST Line offset programmed in bytes. RW 0x0000000

If OFST = 0, the data is written contiguously to memory if
possible. At the end of a line only full 32 bit words will be
written, creating eventually gaps at the end of lines.
Otherwise, OFST sets the destination offset between the
first pixel of the previous line and the first pixel of the
current line.

4:0 RESERVED R 0x00
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25417 SC_LCM_HISTORY
Table 60. SC_LCM_HISTORY
Address Offset 0x0000 01F0
Physical Address 0x5504 1DFO Instance ISS_SC_CORTEX-M3
0x5C00 1DFO0 ISS_SC_L3
Description Controls operation of the DPCM history read/write feature
Type RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

RESERVED 2 % HIST_EXPORT
g
o b
II T
|
il
Bits Field Name Description Type Reset
31:18 RESERVED R 0x0000
17 EN_HIST_RD Enable DPCM history read RW 0
0x0: Disable
0x1: Enable
16 EN_HIST_WR Enable DPCM history write RW 0
0x0: Disable
0x1: Enable
15:0 HIST_EXPORT Defines the horizontal position at which DPCM history RW 0x0000
information is written.
The first decoded sample of a line has position 0
The last decoded sample has position SKIP+COUNT-1
Valid range [3..SKIP+COUNT-1]
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26 ISSCSI2

26.1

26.11

ISS CSI2 Environment

ISS CSI2 Protocol and Data Format

The CSI2 supports MIPI CSI2 multiple data type formats. This section describes MIPI CSI2 protocol and
data formats. The CSI2 is compatible with the MIPI CSI2 Specification v1.0-01-00 r0.03. Table 61 lists the
MIPI CSI2 supported by CSI2 formats in addition to JPEGS8. Shading in the MIPI CSI2-defined formats
indicates special format extensions of the CSI2 receiver.

Table 61 summarizes the pixel formats supported by the CSI2 receiver interface.

Table 61. ISS CSI2 Pixel Format Modes

CSI2_CTX_CT | CSI2 Data Format | Bits per Pixel (BPP) | Data Size Increases 2D Mode Comments
RL2_i[9:0] in Memory Availability
Format
0x18 YUV4:2:0 8 bit 12 0% Yes
0x19 YUV4:2:0 10 bit 12 0% Yes
Ox1E YUV4:2:2 8 bit 16 0% Yes
Ox1F YUV4:2:2 10 bit 16 0% Yes
0x22 RGB565 16 0% Yes
0x24 RGB888 24 0% Yes
0x29 RAW?7 0% Yes
Ox2A RAWS 8% Yes
0x2B RAW10 10 0% Yes
0x2C RAW12 12 0% Yes
0x2D RAW14 14 0% Yes
0xA3 RGB666 + EXP32 32 77% Yes
0x68 RAWG + EXP8 33% Yes
0x69 RAW? + EXP8 14% Yes
0xAO0 RGB444 + EXP16 16 33% Yes
0xAl RGB555 + EXP16 16 6% Yes
0xAB RAW10 + EXP16 16 60% Yes
0xAC RAW12 + EXP16 16 33% Yes
0xAD RAW14 + EXP16 16 14% Yes
OxE3 RGB666 + EXP32 32 77% Yes
OxE4 RGB888 + EXP32 32 33% Yes
0x2A8 RAWS6 + DPCM10 + 16 166% Yes DPCM
EXP16 decompression
0x229 RAW?7 + DPCM10 + 16 128% Yes DPCM
EXP16 decompression
0x2AA RAWS8 + DPCM10 + 16 100% Yes DPCM
EXP16 decompression
0x369 RAW7 + DPCM12 + 16 128% Yes DPCM
EXP16 decompression
0x36A RAWS + DPCM12 + 16 100% Yes DPCM
EXP16 decompression
0x3A8 RAWG6 + DPCM12 + 16 166% Yes DPCM
EXP16 decompression
0x12 JPEGS8 8 0%
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For more information about how the data formats are transmitted and how the data are stored in memory,
see Section 2.6.1.1.4, CSI2 Operating Modes.

NOTE: The VP formats are not included in Table 61, because they are not sent to memory; instead
they are sent to the ISP for further processing.

NOTE: Data written by CSI2 can be read back by the SC read channel. For more information about
supported memory operations, see Table 36.

2.6.1.1.1 ISS CSI2 Physical Layer

The CSI2-A receiver is tightly connected to a PHY layer (for more information about the PHY, see
Section 2.3, ISS CSI2 PHY). Table 62 lists the CSI2-A receiver 1/0. The CSI2_RECEIVER provides
access to the complex I/O register through a serial configuration port interface. The CSI2_RECEIVER can
access up to eight 32-bit registers in complex 1/0.

Table 62. ISS CSI2-A I/O Description

Signal Name /o Description

csi2a_dx0 lane O | Serial data/clock input
(position 1)

csi2a_dy0

csi2a_dx1 lane 1 | Serial data/clock input
(position 2)

csi2a_dyl

csi2a_dx2 lane 2 | Serial data/clock input
(position 3)

csi2a_dy2

csi2a_dx3 lane 3 | Serial data/clock input
(position 4)

csi2a_dy3

csi2a_dx4 lane 4 | Serial data input only
(position 5)

csi2a_dy4

@ | =Input

NOTE: The serial lane can be used as clock lane or data lane (excluding lane 4 on the CSI2-A I/O).
The MIPI CSI2 protocol requires one clock lane (others are data lane or unused lane).

Lanes support the two operating modes:
* HS mode: High-speed transmit mode
+ Off mode: Lane is off.

108 SPRUHL6A-January 2013—-Revised June 2016

Submit Documentation Feedback
Copyright © 2013-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHL6A

i3 TEXAS
INSTRUMENTS

www.ti.com ISS Interfaces
2.6.1.1.2 ISS CSI2 Lane Merger

The layer consists of lane merger logic to merge the incoming serial stream into a byte stream. The lane
merger can merge up to four lanes (CSI2-A) into a single byte stream. The bits are sent with the LSB first.
The order of the lanes at the CSI2-A receiver core depends on the lane configuration. The merger is not
used for a single lane.

The number of lanes and their configuration can be changed only in ULPM or when all data lanes are in
off mode.

Figure 33 to Figure 36 show the byte position into each serial link for one to four data lane configurations.
The byte stream always starts from lane 1. It finishes on one of the lanes, depending on the number of
bytes to receive and the number of lanes.

Figure 33. ISS CSI2 One Data-Lane Configuration
Data

lanet N\ /
utPm(_soT X Byte 0 X Byte 1 Y Byte2 X “XByte N-3XByte N-2X(Byte NI EoT )uLPm

Key:
ULPM: Ultralow-power mode SoT: Start of transmission EoT: End of transmission

Figure 34. ISS CSI2 Two Data-Lane Merger Configuration

The number of bytes, N, is an integer multiple of the number of lanes (2).

Data All data lanes finish at the same time/—

lane 1
ULPM{  SoT X Byte 0 X Byte2 X Byted X: XByte N~ GXByteN 2 Byte N- 2X EoT )ULPM
I LA P\ 4
|

i 7 b 7 b -7 N |

- -

| P P - | - | P R I
| - | e | ’ e | e | |

| | | | | |

Data
lane 2

- e
-

/ /

ULPM{  SoT X Byte1 X Byte3 X Byte5 X: --------- :XByteN SXByte EXByteN 1X EoT )ULPM

The number o{ bytes, N, is not an integer multiple of the number of lanes (2). |

Data Data lane 2 finishes 1 byte earlier than lane 1.
lanet N\ /
ULPM{  SoT X Byte 0 X Byte2 X Byted )< XByteN SXByteN 3>< yte N- 1)1( EoT )ULPM
I I I | |
Data | i /// i . e i . e < /' |
lane2  \__ vy v v
uLPM{ SoT X Byte1 X Byte3 X Byte5 X_ XByteN 4 ByteN ZX EoT ) ULPM
Key:
ULPM: Ultralow-power mode SoT: Start of transmission EoT: End of transmission
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Figure 35. ISS CSI2 Three Data-Lane Merger Configuration

Number of bytes, N, transmitted is an integer multiple of the number of data lanes:

Data
lane 1: \

All data lanes finish at the same time.

Byte 0 X ByteS X Bytee X:

i
| /| |
| /o /o /| ’
| /| /|

: I S I
5)|(Bytev N-— 2X EoT >LPS
I I

i
|
|
A 2 A 4

I

4
I

LPS (" soT X Byte1 X Byte4 X Byte7 )( ><Byte N-8YByte N

I
I

X
I

/ ’ ’

’ ’ ’ /

I I I
’ : ’ : ’ / : /
’

I I I

/

l
1
/ 1
|

’ /

Byte 2 X Byte 5 X Byte 8 X:

Number of bytes, N, trahsmitted is not an integer multiple of the number of data lanes (ExampIeI1 ): I

Iar?eatﬁ \N_ -
LPS ( soT X Byte 0 X Byte3 X Byte6 X_

/ /

I
Data | / I / I / , I / I / I
| | / | / / | /o /
lane 2: \ / v v | ! (
""""" LPS
e e
i —

LPS ( soT *Bytve1 X Bytve4 X Bytve7 _________ /Byt N-6) Byt N—3>|< EoT }
I

| Data lanes 2 and 3 finish 1 byte earlier than data lane 1.

T
[ [ [ |
[ [ v/ ’ N
Vo I / ’

Ly / b
I I I/ |/

’
/ /

LPS ( soT X Byte2 X Byte 5 ¥ Bytes X_ _________
I | I
I I

Number of bytes, N, transmitted is not an integer multiple of the number of data lanes (Example 2): |

Data |
lane 1: \

Data lanes 2 and 3 finish 1 byte earlier than data lane 1.

‘____-

I
LPs ( soT X Byte 1 X Byte4 X Byte7 )( --------- ><Byte N—7XBy -4XByt N EoT )LPs
| v | LT i i I
Data | v | ,’ iy v | / VS | |
lane 3: \ v v vy _ v v / s
Ps (" sor X Byte2 X Byte5 X ByteS X: :XByte N-7XByte N-3K EoT ) LP
e T I D
Key:
LPM: Low-power mode SoT: Start of transmission EoT: End of transmission
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Figure 36. ISS CSI2 Four Data-Lane Merger Configuration
Number of bytes, N, transmitted is not an integer multiple of the number of data lanes:

Data | All data lanes finish at the same time.

lane 1: \
Xoyte n-13Byte N8Byt N—4X EoT )LPS
T R R A 7 A
! I : // : /I : /I I : ,/ : I,
lane 2: \ v v / /

h

' I
L A A S +
LPs (“sor X Byte 1 X Byte5 X /Byte 9 X: :XB/yteN 11)(ByteN 7XByte N3 EoT )LPS
Data : AR :, I
lane 3: | /I I /I | ! I )
SN v $ v g ! /
LPS ( soT X Byte 2 X Byte 6 X Byte 10 X: :XByteN 1§(Byte NvBXByteN X EoT )LPS
Data I i // i /I i /I/ I ! I ’I I l
lane 4: \ | #/ | ;/ --------- '/ |,’ ; | —
LPS (" sor X Byte3 X Byte7 X Byte 11 X: -XByteN gXByteN -5 Byte N EoT )LPS
I I
I I
Number of bytes, N, trangmitted is not an integer multiple of the number of data lanes: |
Data | Data lanes 2, 3, and 4 finish 1 byte earlier tha) data lane 1.

lane 1: —\
LPS ( SoT X Byte 0 X Byte4 X Byteg X _________

Data i -

-XByteN QXByteN SXByteN 1X EoT )LPS

I
1 , | f
/ ' h

LPS (" soT j( Byte 1 X Byte5 X Byte9 XL ________ Byt
/

I
| |
| |
A 4 [ 4 L

7 1 I_PS
e N—8X§ytel N—4X/: EoT )

L L / L AN ~—
Data Iy 1 / / ] v/
_\ : 13 : 7 / / I// : / I yi
-------- * ¥ LPS
LPS (" soT X Byte3 X Byte7 X Byte11 X: :X X X Eor )}
””””” | ——
Key:
LPS: Low-power mode SoT: Start of transmission EoT: End of transmission

2.6.1.1.3 ISS CSI2 Protocol Layer

The low-level protocol (LLP) is a byte-oriented protocol from the lane merger layer. It supports short and
long packet formats.

The CSI2 protocol layer defines how image-sensor data is transported onto the physical layer.

The feature set of the protocol layer implemented by the CSI2 receiver is:

» Transport of arbitrary data (payload-independent)

» 8-bit word size

e Support for up to four interleaved virtual channels on the same link

» Special packets for frame-start, frame-end, line-start, and line-end information

» Descriptor for the type, pixel depth, and format of application-specific payload data

» Error-correction code (ECC) for 1-bit error correction or 2-bit error detection in the header
» 16-bit checksum code for payload error detection

Figure 37 shows the CSI2 protocol layer with short and long packets.
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Figure 37. ISS CSI2 Protocol Layer With Short and Long Packets

Short Long Long Short
packet packet packet packet
A - - ~ - - ~ A
EE S RE e @@@@@

Key:

ST: Start of transmission ET: End of transmission

PH: Packet header PF: Packet footer

ULPM: Ultralow-power mode SP: Short packet

Two packets are always separated from each other with a sequence of ET, ULPM, and ST.

2.6.1.1.3.1 ISS CSI2 Short Packet

A short packet is identified by data types 0x00 to OxOF. A short packet can be used for frame or line
synchronization or for generic data. Figure 38 shows the structure of a short packet.

Figure 38. ISS CSI2 Short Packet Structure

Data ID
Short packet
data field
ECC

- /
~

32-bit short packet (SP)
Data type (DT) = 0x99 - 0xOF

For frame-synchronization data types, the short packet data field is the frame number. For line-
synchronization data types, the short packet data field is the line number. For generic short packet data
types, the content of the short packet data field is user-defined.

The 16-bit frame number, when used, is always nonzero to distinguish it from the use case where the
frame number is inoperative and remains set to 0. The behavior of the 16-bit frame number is one of the
following:

e The frame number is always 0 and is inoperative.

* The frame number increments by 1 for every FS packet within the same virtual channel and is
periodically resetto 1 (1, 2,1, 2,1,2,1,20r1, 2,3,4,1, 2, 3, 4).

For LSC and LEC synchronization packets, the short packet data field contains a 16-bit line number. This
line number is the same for the LS and LE packets corresponding to a given line. Line numbers are logical
line numbers and do not necessarily equal physical line numbers. The 16-bit line number, when used, is

always nonzero to distinguish it from the use case where the line number is inoperative and remains set to
0.

The behavior of the 16-bit line number is one of the following:
* The line number is always 0 and is inoperative.

* The line number increments by 1 for every LS packet within the same virtual channel and the same
data type. The line number is periodically reset to 1 for the first LS packet after an FS packet. The

intended use is for progressive scan (noninterlaced) video data streams. The line number must be a
nonzero value.

» The line number increments by the same arbitrary step value greater than 1 for every LS packet within

the same virtual channel and the same data type. The line number is periodically reset to a nonzero
arbitrary start value for the first LS packet after an FS packet. The arbitrary start value can be different
between successive frames. The intended use is for interlaced video data streams.
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The ECC byte allows single-bit errors to be corrected and 2-bit errors to be detected in the short packet.

Short packets apply to all contexts using the same virtual channel ID (up to eight contexts support eight
dedicated configurations of virtual channel ID and data types). The data type associated with the context
is not used to distinguish which context is used when receiving short packets.

2.6.1.1.3.2 ISS CSI2 Long Packet

A long packet is identified by data types 0x10 to 0x37. A long packet consists of three elements:
» A 32-bit packet header (PH)

* An application-specific data payload with a variable number of 8-bit data words
* A 16-bit packet footer (PF)

The packet header is composed of three elements:

* An 8-bit data identifier

» A 16-bit word count field

* An 8-bit ECC

The packet footer has one element, a 16-bit checksum.

Figure 39 and Table 63 show the structure of a long packet.

Figure 39. ISS CSI2 Long Packet Structure
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Table 63. ISS CSI2 Long Packet Structure Description

Packet Part Field Name Size (Bits) Description
Header Data ID 8 Contains the virtual channel identifier and the data-type information
Word count 16 Number of data words in the packet data. A word is 8 bits.
ECC 8 ECC for data ID and WC field. Allows 1-bit error recovery and 2-bit
error detection.
Data Data WC-8 Application-specific payload (WC words of 8 hits)
Footer Checksum 16 16-bit CRC for packet data

There are no restrictions on the size of the packet data, but each data format can impose additional
restrictions on the length of the payload data (for example, a multiple of 4 bytes).

2.6.1.1.3.3 ISS CSI2 Data Identifier

The data identifier byte contains the virtual channel (VC) value and the data-type (DT) value, as shown in

Figure 40. The VC value is in the 2 MSBs of the data identifier byte. The DT value is in the 6 LSBs of the
data identifier byte.

Figure 40 shows the data identifier structure.
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Figure 40. ISS CSI2 Data Identifier Structure
Data identifier (DI) byte
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Virtual channel Data type
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Virtual Channel

The CSI2 protocol layer transports virtual channels. Virtual channels are built of frames. A frame can
comprise embedded data and image-sensor data. Two contexts are used to send the two types of data
separately. Each frame is identified by unique mandatory synchronization codes: frame start and frame
end. Line start and line end synchronization codes are optional for the transmitter. A set of registers is
associated with each context defined by the virtual channel ID and the data type. Figure 41 shows a
virtual channel.

Figure 41. ISS CSI2 Virtual Channel
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2.6.1.1.3.4 ISS CSI2 Synchronization Codes

Data reception from the image-sensor module uses four synchronization codes embedded in the serial
bitstream:

» FSC: Identifies the start of a new frame

» LSC: Identifies the start of a new line; received for every line

» LEC: Identifies the end of a line; received for every line

* FEC: Identifies the end of the last line and the end of the current frame

Table 64 summarizes the synchronization code values.

Table 64. ISS CSI2 Synchronization Codes

Synchronization Code Value Comments
FSC 0x0 Mandatory
FEC 0ox1 Mandatory
LSC 0x2 Optional
LEC 0x3 Optional
Reserved 0x4 to Ox7 Not used
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2.6.1.1.3.5 ISS CSI2 Generic Short Packet Codes

When the synchronization code value is from 0x8 to OxF, the short packet is called a generic short packet.
Short packets are not processed by the camera interface hardware. A generic short packet is stored in a
register without the ECC and an interrupt can be generated. Therefore, generic short packets must be
handled by software.

2.6.1.1.3.6 ISS CSI2 Generic Long Packet Codes

The code value 0x10 indicates null packets, which can be received at any time. They are discarded by the
protocol engine.

The code value 0x11 indicates blanking packets, which can be received at any time. They are discarded
by the protocol engine.

The code value 0x12 indicates embedded 8-bit nonimage data typically used for JPEG.
Code values from 0x13 to 0x17 are reserved.

2.6.1.1.3.7 1SS CSI2 Frame Structure

Each frame consists of short packets to indicate SOF and EOF. Optional short packets for start of line and
end of line can be sent by the image sensor.

Some information before and after the picture data can be sent as SOF and EOF information by the image
sensor to the memory through the L3 port.

For each frame, the pixel data (arbitrary data or user-defined byte data) are valid only after an SOF short
packet. If the data are invalid, they are discarded by the protocol engine.

A frame contains embedded data and image-sensor data. Figure 42 shows where the embedded data and
image-sensor data are in the frame. The frame is scanned in raster order starting from the top-left corner,
as shown in Figure 42 and Figure 43. The following definitions for a frame apply:

» Zero or more SOF status lines (SOF lines) can be embedded at the beginning of a CSI2 frame.

e The image embedded data is carried using separate data types and virtual channels (see
Section 2.6.3.3.4, ISS CSI2 Virtual Channel and Context).

e Zero or more EOF status lines (EOF lines) can be embedded at the end of a CSI2 frame.
» The SOF lines, pixel data, and EOF lines do not overlap.

The CSI2 receiver does not use the information in the status lines. However, it extracts it and stores it in
memory for use by software.

Because the data types are different, the data is carried using separate data types called virtual channels.
Those must be mapped to the adequate context. The CSI2 receiver uses a different context for embedded
data and image-sensor data. See Section 2.6.3.3.4, ISS CSI2 Virtual Channel and Context.

Embedded data is supported as a context by the CSI2 receiver; therefore, there is no specific hardware
support for embedded data.
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Figure 42. ISS CSI2 General Frame Structure (Informative)
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Figure 43 shows the frame structure of a YUV4:2:2 interlaced video frame without embedded data.
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Figure 43. ISS CSI2 Digital Interlaced Video Frame (Informative)
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The period between the LEC and the new LSC is the line blanking period. The time between the FEC and
the new FSC is the frame blanking period. The receiver works with the line blanking period set to 0. The
image data is stored in memory by selecting one of the various operating modes. Section 2.6.1.1.4, ISS
CSI2 Operating Modes, explains storing image data frames into memory.

2.6.1.1.4 ISS CSI2 Operating Modes
2.6.1.1.4.1 1SS CSI2 YUV Operating Modes

2.6.1.1.4.1.1 ISS CSI2 YUV4:2:0 8-Bit

YUV4:2:0 8-bit data can be stored to memory in little-endian and big-endian format. To set the endianness
for YUV4:2:0 use the CSI2_CTRL[4] ENDIANNESS bit. The line length sent through the CSI2 physical
protocol is a multiple of 16 bits for odd lines and 32 bits for even lines.
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For correct pixel reconstruction, the line length must be a multiple of 32 bits and the number of lines must
be even. Figure 44 shows the storage format for YUV4:2:0 8-bit data. It is shown as little endian. If the
data format is big endian, the figure changes accordingly. Set the CSI2_CTX_CTRL2_i[9:0] FORMAT bit
field to 0x18 to select YUV4:2:0 8-bit mode. Even and odd lines do not have the same length. Offset must
be set accordingly with the CSI2_CTX_DAT_OFST _i[16:5] OFST bit field; for example, if the offset is 0,
the data is written in a contiguous way (bit-to-bit of odd and even lines). If the data has an offset, set the
destination offset between the first pixel of the previous line and the first pixel of the current line being
written to memory.

Figure 44. ISS CSI2 YUV4:2:0 8-Bit
YUV4:2:0 8-bit
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t0: VP_DATA=[000000 a7 a6 a5 a4 a3 a2 a1 a0]
t1: VP_DATA=[0000 00 b7 b6 b5 b4 b3 b2 b1 b0]
t2: VP_DATA=[000000c7 c6c5cd c3c2ctc0]

t3: VP_DATA=[00000 0 d7 d6 d5 d4 d3 d2 d1 d0]

2.6.1.1.4.1.2 1SS CSI2 YUV4:2:0 10-Bit

YUV4:2:0 10-bit data can be stored to memory in little-endian and big-endian format. The line length sent
through the CSI2 physical protocol is a multiple of 40 bits for odd lines and 80 bits for even lines.

Figure 45 shows the storage format for YUV4:2:0 10-bit data. Set the CSI2_CTX_CTRL2_i[9:0] FORMAT
bit field to 0x19 to select YUV4:2:0 10-bit mode. Even and odd lines do not have the same length. Offset
must be set accordingly with the CSI2_CTX_DAT_OFST _i[16:5] OFST bit field.
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Figure 45. 1SS CSI2 YUV4:2:0 10-Bit
YUV4:2:0 10-bit
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2.6.1.1.4.1.3 CSI2 YUV4:2:0 8-Bit Legacy

YUV4:2:0 8-bit legacy data can be stored to memory in little-endian and big-endian format. The line length
sent through the CSI2 physical protocol is a multiple of 4 bytes. Figure 46 shows the storage format for
YUV4:2:0 8-bit legacy data. Set the CSI2_CTX_CTRL2_i[9:0] FORMAT bit field to Ox1A to select
YUV4:2:0 8-bit legacy mode.

Figure 46. ISS CSI2 YUV4:2:0 8-Bit Legacy
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2.6.1.1.4.1.4 1SS CSI2 YUV4:2:0 8-Bit + CSPS

YUV4:2:0 8-bit CSPS data can be stored to memory in little-endian and big-endian format. The line length
sent through the CSI2 physical protocol is a multiple of 16 bits for odd lines and 32 bits for even lines.

For correct pixel reconstruction, the line length must be a multiple of 3 32 bits and the number of lines
must be even. Figure 47 shows the storage format for YUV4:2:0 8-bit + CSPS data. Set the
CSI2_CTX_CTRL2_i[9:0] FORMAT bhit field to 0x1C to select YUV4:2:0 8-bit + CSPS mode.

Figure 47. 1SS CSI2 YUV4:2:0 8-Bit + CSPS
YUV4:2:0 8-bit + CSPS
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2.6.1.1.4.15 Camera ISP CSI2 Byte Swap

The CSI2 receiver incorporates a byte-swapping function. Software can optionally enable byte-swapping
of the payload data by setting the CSI2_CTx_CTRL1[31] BYTESWAP bit. This feature must be used only
when the amount of payload data per packet is a multiple of 16 bits. The byte-swapping is performed
before pixel reconstruction.

Figure 48. Camera ISP CSI2 Byte Swap
ISS CSI2 byte-swap
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2.6.1.1.4.1.6 ISS CSI2 YUV4:2:0 10-Bit + CSPS

YUV4:2:0 10-bit CSPS data can be stored to memory in little-endian and big-endian format. The line
length sent through the CSI2 physical protocol is a multiple of 40 bits for odd lines and 80 bits for even
lines.

For correct pixel reconstruction, the line length must be a multiple of 3 32 bits and the number of lines
must be even. Figure 49 shows the storage format for YUV4:2:0 10-bit + CSPS data. Set the
CSI2_CTX_CTRL2_i [9:0] FORMAT bit field to 0x1D to select YUV4:2:0 10-bit + CSPS mode.
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Figure 49. ISS CSI2 YUV4:2:0 10-Bit + CSPS
YUV4:2:0 10-bit + CSPS
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|a2|a3|a4|a5|a6|a7|38|39_c2|c3|c4|05|06|c7|c8|09_
0 31,
UIL10) YA OV 1[1.0]Y2[10] U3[9:2] Y3[9:2] . V3[9:2] I
|a0|a1-00|c1 -e2|e3|e4|e5|e6|e7|e8|e_gz|93|g4|95|g6lg7|98|99|

163,

: Y4[9:2] | U3[1:0] Y3[1:0]V31:01Y4[1.0 Us[9:2] Y5[9:2] I
R T = 0 1 T T e - e e e
t64 195 Time
Receiver (odd line)

Y2[9:2] V1[9:2] Y1[9:2] U1[9:2]
[31 ][ | [ ][ 0l
_09|c8|c7|06|cSlc4|c3|c2_a9|a8|a7|a6|a5|a4|a3|a2|

V3[9:2] Y3[9:2] U3[9:2]

i . | Y210l VIOV g gata
|gQ|gS|g7|gG|gS|g4|gS|92_e9|e8|e7|e6|e5|e4|e3|e2- c1|cO-a1|a0| m:r;:}?;ﬁon

Y5[9:2] U5[9:2]

= Y4[1 01 v3[1 0]Y3[1 o1u3[1 0] Y4[9:2]

)52 5375 A D o G ) R 5 i 0
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2.6.1.1.4.1.7 1SS CSI2 YUV4:2:2 8-Bit

YUV4:2:2 data can be stored to memory in little-endian and big-endian format. To set the endianness for
YUV4:2:2 use the CSI2_CTRL[4] ENDIANNESS bit. The line length sent through the CSI2 physical
protocol is a multiple of 32 bits. Figure 50 shows the storage format for YUV4:2:2 8-bit data. Set the

CSI2_CTX_CTRL2_i[9:0] FORMAT bit field to OX1E to select YUV4:2:2 8-bit mode.
Figure 50. ISS CSI2 YUV4:2:2 8-Bit
YUV4:2:2 8-bit

Transmitter

U1 Y1 Vi Y2
| I i I |
[a0[a1[a2]a3[a4]a5] a6 a7 [bO]bi]b2]b3[BABS[BE[B7] 0 c1] c2] c3[c4] c5] c6 [ c7 [do]di]d2]aa]d4]ds[d6[d7]
0 31,
u3 Y3 V3 Y4 i’
| I 1 mll |
[e0[e1]e2]e3[ea]es] e [e7 [l  fa LB f6 ] #2] 9°[ o] 92]93[94[o5] 96 [o7 O[] ha[ha[hs[ e[ ]
32 t63  Time,
Lal
Receiver
U1 Y1 V1 Y2
37 il 1 I 0l
|a7|a6|a5|a4|a3|32| a1|a0_c7|06|05|c4|c3|02| c1|cO_
FIFO data
u3 Y3 V3 Y4 memory

01  organization

[31 ] [ | [ 1
(A R A .3 2 2 21 3 e Rl o 4.5 0 e )
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2.6.1.1.4.1.8 CSI2 YUV4:2:2 10-Bit

YUV4:2:2 data can be stored to memory in little-endian and big-endian format. The line length sent
through the CSI2 physical protocol is a multiple of 40 bits. Figure 51 shows the storage format for

YUV4:2:2 10-bit data. Set the CSI2_CTX_CTRLZ2_i[9:0] FORMAT bit field to Ox1F to select YUV4:2:2 10-
bit mode.

Figure 51. ISS CSI2 YUV4:2:2 10-Bit
YUV4:2:2 10-bit

Transmitter
U1[9:2] Y1[9:2] V1[9:2] Y2[9:2]

I i i i
|a2|a3|a4|a5|a6|a7|a8|a9_02|c3|c4|05|c6|c7|08|09_
10

31y

»

UAM:0] YA[1:0]VA[1:0]Y2[1:0] u3[9:2] Y3[9:2] V3[9:2]

[ 10 10 10 |I II Il |
|a0| a1-0 | c1-92|e3|e4|e5|eGle7|e8|e9_gZ|93|g4|95|g6|g7|98|99|
B2

63,
: Y4[9:2] | USL10] Y3[ONS[oNAo) us[9:2] . Y5[9:2] I
[ 10 10 10 1

T L B T o S BETIE  e
64 195 Tlmet
Receiver

v2[9:2] V1[9:2] Y1[9:2] U1[9:2]
[31 ] [ ] [ ] [ 0l
_c9|c8|c7|06|05|c4|c3|02_a9|a8|a7|a6|85|a4|a3|a2|

V3[9:2] Y3[9:2] U3[9:2] . . . .
& 1 1 ) O ITOMITAVTRO ) FIFO data

memol

[99]o8]97] 96[g5] 94| 03[ o] e 7] te B 2] fa] 2] 9[8[ e7] e6 [e5]e4] 3 e2[d]d0] c1[ co[BA[B0] a1 0] Organizwaﬁon

Y5[9:2] us[9:2] Y4[1:0] V3[1:0]Y3[1:0JU3{1:0] Y4[9:2)

[31 11

I 1T 1T 1T 1 [ 0l
T ) A NN 1) ) e
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2.6.1.1.4.2 1SS CSI2 RGB Operating Modes

2.6.1.1.4.2.1 ISS CSI2 RGB565

RGB565 data is output to memory without data expansion. The line length sent through the CSI2 physical
layer is always a multiple of 16 bits. Figure 52 shows the storage format for RGB565 data. Set the
CSI2_CTX_CTRL2_i[9:0] FORMAT bit field to 0x22 to select RGB565 mode.

Figure 52. ISS CSI2 RGB565
RGB565

Transmitter

I B1[4:0] T G1[5:0] T R1[4:0] . B2[4:0] T G2[5:0] T R2[4:0] I
b0b162/b3bATo5 c0cTe7e3e4[e5
t0 31,
l B3[4:0] T G3[5:0] T R3[4:0] . B4[4:0] T G4[5:0] T R4[4:0] I
X CECERELE RREERE
132 163 Time§
Receiver
. R2[4:0] T G2[5:0] T B2[4:0] . R1[4:0] T G1[5:0] T B1[4:0] -
e8leAe3eeTe] CEEZEE XS
FIFO data
R4[4:0] G4[5:0] B4[4:0] R3[4:0] G3[5:0] B3[4:0] memory
1 | | 0]  organization

3 [ 1 [ [ 1 [ 1 [
S kKT REREEPINE
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2.6.1.1.4.2.2 ISS CSI2 RGB888
RGB888 data can be output to memory in two formats: with or without data expansion. If data expansion

is used, the value of the 8 upper bits is programmable and can be set with an alpha value for computer
graphics applications (the CSI2_CTX_ CTRL3_i[29:16] ALPHA bit field). Figure 53 shows the storage
format for RGB888 data. Set the CSI2_CTX_ CTRL2_i [9:0] FORMAT bit field to 0x24 to select RGB888

mode.

Figure 53. ISS CSI2 RGB888
RGB888

Transmitter

B1 G1 R1 B2
| 1] 1| 1| |
e R T S o o e el
0 31,

G2 R2 B3 G3 "
| 1] 1| 1| |
[e0[e1[e2]e3[ea]e5] 6 [e7 | HEMNENRCHNRNINeNNA 0] o] 92]93[94[95]g6 7] no] n 1[h2]h3]ha[ns e[ h7]
132 63 im >
Receiver

B2 R1 G1 B1
137 1| 1| 1| ol
RS e o R < o 52 ol e e T

FIFO
G3 B3 R2 G2 data memory

1 organization

37 || I Ol without data
[h7[ne]hs]n4[n3]n2[n1[ho[a7[g6]g5[e#[g3]g2] o 1[o0 eI eI < [ <6 5[4 [e3]e2[e1[e0]  expansion

Receiver

R1 G1 B1
31 [ ][ 11 0l
(X XD X X X Sl e oo o[ T e s ealaslealaled]  Freo
data memory
R2 G2 B2 organization

a1 with 32-bit data

31 | ][ 11 )
DX XX T R o7 5[ 5e2] ol aaleBlaalaslaalalae] ="
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2.6.1.1.4.2.3 1SS CSI2 RGB666

RGB666 data is always output to memory with data expansion. The value of the 14 upper bits is
programmable and can be set with an alpha value for computer graphics applications (the
CSI2_CTX_CTRL3 _i[29:16] ALPHA bit field). The line length sent through the CSI2 physical protocol is a
multiple of 8 bits. Furthermore, the line length is a multiple of 9 x 8 bits to finish the pixel reconstruction
correctly. Figure 54 shows the storage format for RGB666 data. Set the CSI2_CTX_CTRL2_i[9:0]
FORMAT bit field to 0x33 to select RGB666 mode.

Figure 54. 1SS CSI2 RGB666
RGB666

Transmitter

B1 G1 R1 B2 G2 R2
[ 11 1 ] [ ][ 11 ]
[00[ b1]b2[b3] b4 [b5] 0] e1]e2[e3]e4]es]
t0 31,
R2 B3 G3 R3 B4 G4 i’
[ | [ 1 11 | [ 11 |
[h0[ h1]n2[n3]h4[hs|
132 63,
G4 R4 B5 G5 R5 B6 i’
[ 1 | [ ][ 11 ][ ]
[n0[n1]n2[n3]n4[ns|
64 95 Timet
Receiver
R1 G1 B1
31 [ | [ ] [ | 0
X (X X X X X< < N o o [ssoaaToaleilse o o [BlBalesleaaaaol o [ o] r:ro
data memory
R2 G2 B2 organization

0 with 24-bit data

31 [ | [ 1 [ |
expansion
DX XXX XX T R | o [es[eaes[e2leiTeo] o [ o [GB[aATaB[@RIGAs0 o [0] exparsion

Receiver
R1 G1 B1
31 [ ][ |1 0l
DX IX XXX XXX XXX XXX [b5]b4]b3]b2| b1]b0 FIFO
data memory
R2 G2 B2 organization

1 o with 32-bit data

31 [ [ I .
XXX XXX XX [P XXX x [e5]e4[e3]e2]et]eo) s
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2.6.1.1.4.2.4 ISS CSI2 RGB444

RGB444 data is output to memory with data expansion. When data expansion is used, the value of the 4
upper bits is programmable and can be set with an alpha value for computer graphics applications (the
CSI2_CTX_CTRL3 i[29:16] ALPHA bit field). Figure 55 shows the storage format for RGB444 data. Set
the CSI2_CTX_CTRLZ2_i[9:0] FORMAT bit field to 0xAO to select RGB444 mode.

Figure 55. ISS CSI2 RGB444
RGB444

Transmitter

I B1[4:0] r G1[5:0] r R1[4:0] r B2[4:0] r G2[5:0] I R2[4:0] I
o T Tolleales ST Tole2le] - O

t0 131,

I B3[4:0] r G3[5:0] r R3[4:0] r B4[4:0] r G4[5:0] I R4[4:0] I

o T Trollralee] ARIOEEEE

t32 t63 Tlmet
Receiver

: R2[4:0] : G2[5:0] . B2[4:0] | | R1[4:0] ’ G1[5:0] . B1[4:0] |
31 0
X [X[XX] 3[ez]eT]e0 X [X[X[X] b3[b2[b1]50] FIFO
data memory
R4[4:0] G4[5:0] B4[4:0] R3[4:0] G3[5:0] B3[4:0] organization
' ' ' ' 0l with 16-bit data

31 [ [ | | | |
ESESEIEd k3] k2] k1]ko) X[ X]X]X] [h3]h2]h1]ho]

expansion

2.6.1.1.4.2.5 ISS CSI2 RGB555

RGB555 data is output to memory with data expansion. Figure 56 shows the storage format for RGB555
data. Set the CSI2_CTX_CTRL2_i[9:0] FORMAT bit field to 0xA1 to select RGB555 mode.

Figure 56. ISS CSI2 RGB555
RGB555

Transmitter

| B1[4:0] . G1[5:0]ﬁ | R1[4:0] ’ B2[4:0] o G2[5:0] . R2[4:0] |
0 [b0[b1]b2[b3[b4] 0 [e0[et]e2]e3[e4]
10 131,
| B3[4:0] . G3[5:0] y R3[4:0] > B4[4:0] . G4[5:0] . R4[4:0] |
DEEEED QEEEEE
32 63 Time=
Receiver
R2[4:0] G2[5:0] B2[4:0] R1[4:0] G1[5:0] B1[4:0]
[31 ] [ ] [ il ] [ | [ 0l
e4[e3[e2]e1]e0] 0| b4[b3[b2]b1]b0f 0| FIFO
data memory
R4[4:0] G45:0] B4[4:0] R3[4:0] G3[5:0] B3[4:0] organization

[31 | [ [ 1 [

| | [ 0l : :
with 16-bit data
[k4[k3]k2[k1]kof 0| [h4[h3]h2[h1]hof o | expansion
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2.6.1.1.4.3 1SS CSI2 RAW Bayer RGB Operating Modes

2.6.1.1.4.3.1 ISS CSI2 RAW6

RAWS data can be output to memory with or without data expansion. The line length sent through the
CSI2 physical layer is a multiple of 8 bits (6-bit image data + 2-bit expansion). Furthermore, the line length
is a multiple of 3 x 8 bits to complete the pixel reconstruction correctly (the lowest common multiple of 8
and 6 is 24, so 3 x 8 bits). Figure 57 shows the storage format for RAW6 data. Set the
CSI2_CTX_CTRL2_i[9:0] FORMAT bit field as follows:

To 0x28 to select RAW6 mode

To 0x68 for RAW6 + 8-bit expansion

To OxE8 for RAW6 + DPCM decompression to 10-bit to video port

To 0x2A8 for RAW6 + DPCM decompression to 10-bit expanded to 16-bit
To Ox3A8 for RAW6 + DPCM decompression to 12-bit expanded to 16-bit
To 0x368 for RAW6 + DPCM decompression to 12-bit to video port

130
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Figure 57. ISS CSI2 RAW6
RAWG6
P1 P2 P3 P4 P5 P6
| 1 [ I I I -
[00[b1[b2[b3]ba] b5 [d0[d1[d2[d3]d4]ds5
(0] 31
P6 P7 P8 P9 P10 I
| I 1 I 1 I |
o[ i1[i2[i3]i4]i5)
132 163 Time=
Receiver Transmitter
P4 P3 P2 P1
31| | | | | | | 0l
[0 Tods]d4]a3]d2[a1[do] o [ o [eB]ealea]eaEae] o [ o [bs]b4[b3[b2[b1[bo] o | o [a5]a4[a3]a2]ai]0]
CSI2_CTX_CTRL2[9:0]
P8 P7 P6 P5 FORMAT
31 | 1 [ | [ | [ 01 =
[0 To]ns]na[na[n2[n1no[ o [ o [eB[eAle3]g2ei[ee] o [o [r5[w] 3] 2] f1]fo] o | o [eB[eA[e3]e2]i[e0] RAWG + EXP8
Receiver
) P1

31

| | 0]
[o]o[o]o]o]o[bobs[b7]b6]bs[ba[b3[b2[b1[bo] 0] 0] 0] 0|0 |0 [a9]a8la7|a6|a5|a4|a3]a2]a1]a0] cCSI2_CcTX _CTRL2[9:0]
F

ORMAT
P4 P3 =
a ! ' ! Tl RAWG + DPCM10 + EXP16
[0ToToTo oo do[d8[d7[de[ds[a4[d3]a2[a1[do] 0 [0 [o [ o o] o [eco]cBlez]ce]cs]ealcalca]e]eo]
Receiver
P2 P1
3 | | | 01
[T o] o] o p1f1dbe[b8[b7[b6[b5[b4[b3[62[b1[b0] 0 0] 0 | 0 PiiEIqa0]a8|a7|a6]a5]a4|aa]a2jatja0] CSI2_CTX_CTRL2[9:0]
FORMAT
31 I P4 ] [ P3 o =
RAW6 + DPCM12 + EXP16
[0 ToT o ofs1fa1qds[de]d7[a6]d5[a4]d3[a2[a1 [ao] 0 [ 0 [ o | o [eieaqeo]cslcz[co]e]c4]ea]c2]et[co]
Receiver
P6 P5 P4 P3 P2 P1
I ml I I 1| |
|d5]d4]d3]d2]d1]do 5] b4]b3]b2|b1]bO

CSI2_CTX_CTRL2[9:0]
P11 P10 P9 P8 P7 P6 FORMAT
1] | =

1 1 [ =
RAWS

t0: VP_DATA =000 0 a9 a8 a7 a6 a5 a4 a3 a2 a1 a0] ,
t1: VP_DATA = [0 0 0 0 b9 b8 b7 b6 b5 b4 b3 b2 b b0] CS'Z—CFB(§“SITA$LZ[9-O]
t2: VP_DATA=[0000c9c8 c7 c6 c5 c4 c3 c2 c1 cO] s

t3: VP_DATA = [0 0 0 0 d9 d8 d7 d6 d5 d4 d3 d2 d1 d0] RAWE + DPCM10 + VP

t0: VP_DATA=[00afl a10 a9 a8 a7 a6 a5 a4 a3 a2 a1 a0] .
t1: VP_DATA = [0 0 bt b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0] CS'Z—CFTS(F—QBCATA'?LZ[Q-O]
t2: VP_DATA=[00ctl c10c9 c8 c7 c6 c5 c4 c3 c2 c1 c0] -

t3: VP_DATA = [0 0 dl d10 d9 d8 d7 d6 d5 d4 d3 d2 d1 d0] RAWG + DPCM12 + VP
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2.6.1.1.4.3.2 1SS CSI2 RAW7

RAW?7 data can be output to memory with or without data expansion. The line length sent through the
CSI2 physical layer is a multiple of 8 bits. Furthermore, the line length is a multiple of 7 x 8 bits to
complete the pixel reconstruction correctly (the lowest common multiple of 8 and 7 is 56, so 7 x 8 bits).
Figure 58 shows the storage format for RAW7 data. Set the CSI2_CTX_CTRL2_i [9:0] FORMAT bit field
as follows:

To 0x29 to select RAW7 mode

To 0x69 for RAW7 + 8-bit expansion

To 0x329 for RAW7 + DPCM decompression to 10-bit to video port

To 0x229 for RAW7 + DPCM decompression to 10-bit expanded to 16-bit
To 0x369 for RAW7 + DPCM decompression to 12-bit expanded to 16-bit
To Ox3A9 for RAW7 + DPCM decompression to 12-bit to video port

132
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Figure 58. ISS CSI2 RAW7
RAW7
Transmitter
P1 P2 P3 P4 P5

| 1 [ || 1] I |

R A £ . P eeE

t0 31y

P5 P6 P7 P8 P9 P10

| 1 [ I 1 [ 1| 1

S (OIS % 2 o [S A Eats () (s 1 A

132 63 Time

Receiver

P4 P3 P2 P1

31 ] T I ol

[0 ae[d5]44]d3]d2[ a1]do] o [ee]eB]cAlealea]ea[eo] o [o6]bs]b4[b3[b2[b1[bo] 0 [ablabladlas]a[al]a] CS!2_CTX_CTRL2[9:0]
FORMAT

P8 P7 P6 P5 =

31 T T | o1 RAW7 + EXP8

[ Te[ns]n4[na]n2[n1]no[ o [eelgBleAlea]g2ei[e0] o 6] 53] 2] 1] o] o [e6leslealeale2]ei[eo]

Receiver

P2 P1

¥ | | | 0l

[0 To Jo Jo Jo Jo [be[o8[b7[w6[o5]b4[b3[b2[b1][00] 0] 0] 0] 0] 0] 0 [ao]aB[az]a6]ab]a4]as]az[ai]ad]  CSl2_CTX_CTRL2[9:0]
FORMAT

P4 P3 =

a ' ' ' 0l RAW?7 + DPCM10 + EXP16

[0 ToTo Jo Jo Jo Jdo[d8[a7[d6[d5[a4[d3]a2[a1[do] o o Jio o [0 ] o [eo]ceczleeles]calea ca]e]eo]

Receiver

P2 P1
3 | | | 0
[0 To Jo Jo pt#b1qbe]we]b7]b6]b5]b4]b3[b2]b1]b0] 0] 0] 0] 0 Piipigao]ae|ar|a6|as|edlas]aajai]a0]  CSl2_CTX_CTRL2[9:0]
P4 oy FORMAT

31 I

| | @l "
RAW? + DPCM12 + EXP16

Receiver
P5 P4 P3 P2 P1
[ ][ 1 1 110 1
5 0 R R s ) 2 s o S S R A o s e sl )
CSI2_CTX_CTRL2[9:0]
P10 P9 P8 P7 P6 P5 FOR_MAT

T 1 1 11 11 | o

I 305 25 2 0 G a5 12 - R ) 3 AT

t0: VP_DATA=[0000 a9 a8 a7 a6 a5 a4 a3 a2 a1 a0] .
t1: VP_DATA = [0 0 0 0 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0] CS'Z—CFB%'\SI/T\?LZ[‘?-O]
t2: VP_DATA=[0000c9c8c7 c6 c5c4 c3 c2c1c0] -

t3: VP_DATA = [0 0 0 0 d9 d8 d7 d6 d5 d4 d3 d2 d1 d0] RAWT + DECM10 + VP

t0: VP_DATA = [0 Oatt a10a9 a8 a7 a6 a5 a4 a3 a2 a1 al] CSI2 CTX CTRLZ[QZO]
t1: VP_DATA =[0 0 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0] - FOEMAT
t2: VP_DATA=[00cM c10c9 c8 c7 c6 c5 c4 c3 c2 c1 c0] -

t3: VP_DATA=[0 0 dfl d10 d9 d8 d7 d6 d5 d4 d3 d2 d1 d0] RAW7T + DF:CM12 +VP
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2.6.1.1.4.3.3 ISS CSI2 RAWS

RAWS data can be output to memory with or without data expansion. The line length sent through the
CSI2 physical layer is always a multiple of 8 bits. Figure 59 shows the storage format for RAWS8 data. Set
the CSI2_CTX_CTRL2_i[9:0] FORMAT bit field as follows:

To Ox2A to select RAW8 mode

To 0x12A for RAWS to video port

To 0x32A for RAW8 + DPCM decompression to 10-bit to video port

To 0x2AA for RAWS8 + DPCM decompression to 10-bit expanded to 16-bit
To 0x36A for RAWS8 + DPCM decompression to 12-bit expanded to 16-bit
To 0x3AA for RAWS8 + DPCM decompression to 12-bit to video port

134
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Figure 59. ISS CSI2 RAWS
RAWS
P1 P2 P3 P4
| 1] 1] 1] |
[0[=1[22]a3]za] 25 a6 ]&z] bo] b 1]b2[ b3 b4 b5 6] b7 [cO] el c2[ea] eAles]eblez] do] d 1] d2[d3]d4]d5[a6[d7]
t0 31y,
P5 P6 P7 P8 -
| 1] 1] 1] |
[Eo[Ei[e2[es]ea]es s e ro [ 1 [r2[ 3] 14 15 o] 7 [GO[SA]G2[G3[G4[S5]GB[G] ho] h 1[h2[h3[ha[n5[h6[h7]
132 163 Timet
Receiver
P4 P3 P2 P1 Transmitter
K] 1] 1] 1] ol
[a7]a6]ds] d4]ds]d2] a1]ao[c7[ce]es]eAlea el eA[e0] b7 [b6] bs|b4 b3 b2[ b 1] bo[a7[a6lab|ad[ad]a2al[a0]  CS!2_CTX_CTRL [9:0]
FORMAT
P8 P7 P6 P5 =
[31 i i i 0l RAW8
[h7[ne]hs]n4[na]h2[n1[ho[a7[GB]GB[eA[S3[G2[S80] 7 o] fs [ 4] f3] 2] 1] o [e7]e6]eb]eAles]e2] ed[e0]
Receiver
P2 P1
¥ | | | 0]
[0ToJoTo oo [be[we[b7[w6[o5]b4[b3[b2]b1]b0[ 0 [0 [0 [0 [0 | 0 |a0]ae]arjac|as]adlas]a2jat]ad]  CSl2_CTX_CTRL2[9:0]
FORMAT
P4 P3 =
= ' ' ' Ol RAWS + DPCM10 + EXP16
[0ToToTo oo do[a8[a7[de]ds[a4[d3]a2[a1[do] 0 [ oo [0 [0 ] o [eo]calcz|eoles]calcalca]ci]eo]
Receiver
P2 P1
¥ | | | 0]
[0 o Jo Jo ptbidbe[b8]o7[b6[bs[b4[b3[b2[o1]b0] 0 [ 0 0 [0 [eifaiqa0]ae|az|a6]as]aalas]a2|at]a0] CS!2_CTX_CTRL2[9:0]
ba b3 FORMAT

o ' 0l RAWS + DPCM12 + EXP16

| |
[0 To Jo o Js1fu1qdo[de]d7[d6[d5[d4[d3[d2[d1]do] 0 [ 0 [ 0 | o EAflerqes]calez[c6]c5 c4]ca]c2]cteo]

t0: VP_DATA=[0 000 a9 a8 a7 a6 a5 a4 a3 a2 a1 a0] .
t1: VP_DATA = [0 0 0 0 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0] CS'Z—CFT(;%I%ELZ[Q-O]
t2: VP_DATA=[0000¢c9c8c7 c6c5cd c3c2ctcl] v

13: VP_DATA = [0 0 0 0 d9 d8 d7 d6 d5 d4 d3 d2 d1 d0] RAWE + DRG0 + VP

t0: VP_DATA=[00aMf a10 a9 a8 a7 a6 a5 a4 a3 a2 a1 a0l] .
t1: VP_DATA = [0 0 bl b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0] CS'Z—CFTS%I&ELZ[S’-O]
t2: VP_DATA=[0 0 cfl c10 c9 ¢8 c7 ¢6 c5 c4 ¢3 c2 ¢ c0] X

13: VP_DATA = [0 0 di d10 d9 d8 d7 d6 d5 d4 d3 d2 d1 d0] RAWE + DECIM12 + VP

t0: VP_DATA=[000000 a7 a6 a5 a4 a3 a2 a1 a0]

t1: VP_DATA=[000 0 0 0 b7 b6 b5 b4 b3 b2 b1 b0] CS'Z—CFTS(QSTA?LZ[Q:O]

t2: VP_DATA=[000000c7 c6 c5c4 c3 c2c1c0] -

t3: VP_DATA=[000 00 0 d7 d6 d5 d4 d3 d2 d1 d0] RAWE + VP
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2.6.1.1.4.3.4 ISS CSI2 RAW10

RAW10 data can be output memory in two formats: with or without data expansion. It can also be sent to
the video port. If data expansion is used, the 10-bit data are padded with Os on a 16-bit word. The line
length sent through the CSI2 physical layer is a multiple of 8 bits. Furthermore, the line length is a multiple
of 5 x 8 bits to complete the pixel reconstruction correctly (the lowest common multiple of 8 and 10 is 40,
so 5 x 8 bits). Figure 60 shows the storage format for RAW10 data. Set the CSI2_CTX_CTRL2_i[9:0]
FORMAT bit field as follows:

* To Ox2B to select RAW10 mode
» To OxAB for RAW10 + 16-bit expansion
e To Ox12F for RAW10 to video port

Figure 60. ISS CSI2 RAW10
RAW12

Transmitter

P1[11:4] P2[11:4] P1[3:0] P2[3:0] P3[11:4]
| 1 I 1 I |
[2[z5]=6]a7]=8]20k0a ] b4 b5 ] b6 [o7[b8] b 1o+ [50] cgb2[b3]
t0 31
P4[10:4] P3[3:0] P4[3:0] P5[11:4] P6[11:4] >
| I 1 I I |
|d4]d5|d6|d7|d8|doH10d1 [do| d1|d2d3] 45| 6| 7| 8] fo [f10]r11]
132 t63
P5[3:0] P6[3:0] P7[11:4] P8[11:4] P7[3:0] Pl
| 1 I I I 1] |
h4|h5|h6|h7|h8[hgh10fn11
t64 t95 Time=
Receiver
P3[11:4] P1[3:0] P2[11:4] P1[11:4]
31 1 10 10 1 01
[b3[b2] 6100 b1{o1qoo[b8]b7]oe[os b4 aifEd a0 aB[ar]a6[5]ad]
P6[11:4] P5[11:4] P4[3:0] P3[3:0] P4[10:4] FIFO
|

31 i 1| 1| | 0]
t
| r1r10] fo | 18 [ 77| 6 | 5 | f4 |d3]d2|d1]do} d11d10{d9|d8|d7|d6|d5]d4] g?ggnTZZ?g;y

without data

P8[3:0] P7[3:0] P8[11:4] P7[11:4] P6[3:0] P5[3:0]

1 1 1 i i 11 01 expansion
[h3[n2] n1]no]B]82]GA[g0] 1 r1dne[ne]n7]he 5] na
Receiver
P2[11:0] P1[11:0]
31 [ | [ 0l
I 5 2 5 5 ) ) i s 7 e P
data memory
P4[11:0] P3[11:0] organization

31 ' ' ' 0 with 16-bit data
[oToToToJuro[de]de]d7[de]ds[a4ds[d2[d1[aof o [0 [ o [o [eifeiojcolealcz[coleoleAlea[e[eile0] expansion

t0: VP_DATA=[00aMf a10 a9 a8 a7 a6 a5 a4 a3 a2 a1 a0]
t1: VP_DATA =10 0 b1 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0]
t2: VP_DATA=[00ct c10c9 c8 c7 c6 c5 c4 c3 c2 c1 c0]

t3: VP_DATA=[0 0 d" d10 d9 d8 d7 d6 d5 d4 d3 d2 d1 d0]
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2.6.1.1.4.3.5 ISS CSI2 RAW12

RAW12 data can be output to memory in two formats: with or without data expansion. It can also be sent
to the video port. If data expansion is used, the 12-bit data are padded with Os on a 16-bit word. The line
length sent through the CSI2 physical layer is a multiple of 8 bits. Furthermore, the line length is a multiple
of 3 x 8 bits to complete the pixel reconstruction correctly (the lowest common multiple of 8 and 12 is 24,
so 3 x 8 bits). Figure 61 shows the storage format for RAW12 data. Set the CSI2_CTX_CTRL2_i[9:0]
FORMAT bit field as follows:

» To 0x2C to select RAW12 mode
* To OXAC for RAW12 + 16-bit expansion
» To 0x12C for RAW12 to video port

Figure 61. ISS CSI2 RAW12
RAW12

Transmitter

P1[11:4] P2[11:4] P1[3:0] P2[3:0] P3[11:4]
| 1 I 1 I |
[2[z5]=6]a7]=8]20k0a ] b4 b5 ] b6 [o7[b8] b 1o+ [50] cgb2[b3]
t0 31
P4[10:4] P3[3:0] P4[3:0] P5[11:4] P6[11:4] >
| I 1 I I |
|d4]d5|d6|d7|d8|doH10d1 [do| d1|d2d3] 45| 6| 7| 8] fo [f10]r11]
132 t63
P5[3:0] P6[3:0] P7[11:4] P8[11:4] P7[3:0] Pl
| 1 I I I 1] |
h4|h5|h6|h7|h8[hgh10fn11
t64 t95 Time=
Receiver
P3[11:4] P1[3:0] P2[11:4] P1[11:4]
31 1 10 10 1 01
[b3[b2] 6100 b1{o1qoo[b8]b7]oe[os b4 aifEd a0 aB[ar]a6[5]ad]
P6[11:4] P5[11:4] P4[3:0] P3[3:0] P4[10:4] FIFO
|

31 i 1| 1| | 0]
t
| r1r10] fo | 18 [ 77| 6 | 5 | f4 |d3]d2|d1]do} d11d10{d9|d8|d7|d6|d5]d4] gf‘gin’?zir{i‘f,’;y

without data

P8[3:0] P7[3:0] P8[11:4] P7[11:4] P6[3:0] P5[3:0]

1 1 1 i i 11 01 expansion
[h3[n2] n1]no]B]82]GA[g0] 1 r1dne[ne]n7]he 5] na
Receiver
P2[11:0] P1[11:0]
31 [ | [ 0l
I 5 2 5 5 ) ) i s 7 e P
data memory
P4[11:0] P3[11:0] organization

31 ' ' ' 0l with 16-bit data
[0 To Jo [o Jerio]as[ee[d7[deas]a4]as[d2[a1[do[ o T o o o [Erifereles]calcz]celeolealeslealeileo| expansion

t0: VP_DATA=[00aMf a10 a9 a8 a7 a6 a5 a4 a3 a2 a1 a0]
t1: VP_DATA =10 0 b1 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0]
t2: VP_DATA=[00ct c10c9 c8 c7 c6 c5 c4 c3 c2 c1 c0]

t3: VP_DATA=[0 0 d" d10 d9 d8 d7 d6 d5 d4 d3 d2 d1 d0]
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2.6.1.1.4.3.6 ISS CSI2 RAW14

RAW14 data can be output to memory in two formats: with or without data expansion. It can also be sent
to the video port. If data expansion is used, the 14-bit data are padded with Os on a 16-bit word. The line
length sent through the CSI2 physical layer is a multiple of 8 bits. Furthermore, the line length is a multiple
of 7 x 8 bits to complete the pixel reconstruction correctly (the lowest common multiple of 8 and 14 is 56,
so 7 x 8 bits). Figure 62 shows the storage format for RAW14 data. Set the CSI2_CTX_CTRL2_i[9:0]
FORMAT bit field as follows:

» To 0x2D to select RAW14 mode
* To OxAD for RAW14 + 16-bit expansion
» To 0x12D for RAW12 to video port

Figure 62. ISS CSI2 RAW14

Transmitter

P1[13:6] P2[13:6] P3[13:6] P4{13:6]
[ 11 11 11 1
) ) P [ A e e S e e o ) ) 0 0 B ) R P R e e R PR e
© 3
P1[5:0] P2[5:0] P3[5:0] P4[5:0] P5[13:6]
[ 1 1 1 1 |
DR CEEAE S
@2 63,
P6[13:6] P7[13:6] P8[13:6] P5[5:0] P6[1:0]
[ 11 11 1 I |
[6 [r7] 8] 1o [r1o[ r1]rr2]r1> [GB]G7[GB[GO eAelaHg12813] 6 [n7 [n8[ho o r1zhia
2 95,
P6[5:2] P7[5:0] P8[5:0] "
[ 1 1 |
EEaE DNEENE
196 ti11_Time,
Receiver
P4{13:6] P3[13:6] P2[13:6] P1[13:6]
31 11 1 i |
[t Jao]us]d7[aceafeizctcio] o Bl ez[e6]> 131 Fp1 ]b1o[bs[ bs] b7 [be eIzt a0 a0]a8| a7 26|
P5[13:6] P4[5:0] P3[5:0] P2[5:0] P1[5:0]
[ 1 11 11 1 |
GCOEEND EEEEEE FIFo
data memory
P6[1:0] P5[5:0] P8[13:6] P7[13:6] P6[13:6] organization
[

[ | i i i 1 without data
[ ]ro[es]e4]eae2] e0] 3121 [ ] ho[ns[n7 [ ne eislat2latila10]aO[aB[S7]G8] 1 Jri=[ r1[ro[ o [ ;8 [7[f6]  expansion

P8[5:0] P7[5:0] P6[5:2]
| I

1 [ |
EE G B[ale]e]

Receiver
P2[13:0] P1[13:0]
31 [ | [ 0l
[0 To Jo13p12o11forbo[b8[b7[b6]bs[ba]b3]b2[b1]bo] 0 [ 0 [EiRIZat |eoiee|ar|a6]a5]aa|as]a2]aila0] Firo
data memory
P4[13:0] P3[13:0]

organization
3 ' ' 0l with 16-bit data
[oTo Jotdutzfe1 o] do]de[d7]a6[ds[d4]da]d2[ d1]do] o [ o [eiBleizletileia|colcaler]coles]cAlea[ea[eHe0] e xpansion

t0: VP_DATA=[a13 a12 afl a10 a9 a8 a7 a6 a5 a4 a3 a2 a1 a0]
t1: VP_DATA =[b13 b12 bl b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0]
t2: VP_DATA=[c13 ¢c12 ctl c10 c9 c8 c7 c6 c5 c4 c3 c2 c1 c0]

t3: VP_DATA =[d13 d12 dfl d10 d9 d8 d7 d6 d5 d4 d3 d2 d1 d0]
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2.6.1.1.4.4 1SS CSI2 JPEGS8 Operating Modes

The size of a compressed stream can be known in advance. Figure 63 shows the format for storing
JPEGS data.

Figure 63. ISS CSI2 JPEGS
JPEGS8 (Embedded 8-bit non image data)

Transmitter

t31 Time

[20]a1]a2]a3]a4|a5]a6]a7]a8]a9]a1a11412 [a13a14a15lat6lat7at8atgaz0h21h22]a2ga24a25/a26/a27/a28la29la30/a3
0

v

Receiver

FIFO
data memory
organization

31 0
|a31anaZS#aZdaZ?IaZdaZdazliazdaZd a2132da14a1da17|a1da1da14a1da1d a11a1d a9| aSl a7|a6|a5|a4|a3|32| a1|a0|

2.6.1.1.45 ISS CSI2 Generic Format

The CSI2 receiver supports a generic format to send data to memory and/or the video port. The generic
mode is entered by setting the CSI2_CTX_CTRL1_i[30] GENERIC bit. The CSI2_CTX_CTRLZ2_i [9:0]
FORMAT bit field defines how the data stream is decoded. When generic mode is enabled (GENERIC =
1), the MIPI data type code is ignored and data is decoded using the FORMAT bit. Whatever the MIPI
data type code, it is ignored (the data stream is processed even if the FORMAT bit does not match the
MIPI data type code.) When generic mode is not used (GENERIC = 0), the data stream is processed only
when the MIPI data type code matches the FORMAT setting of the enabled context. If not matched, the
data stream is not processed by the CSI2 engine. Only the virtual channel information is used to map a
received data stream to a context. Software must ensure that a MIPI virtual channel used in generic mode
is mapped only to a single context.

Figure 64 shows the ISS CSI2 generic format.

Figure 64. ISS CSI2 Generic Format
ISS CSI2 Generic: CSI2_CTX_CTRL1_i[30] GENERIC = 0x1

Transmitter

[20]a1]a2[a3]a4|a5]a6]a7|b0| b1| b2| b3| b4|b5 | b6| b7|cO|c1[c2[c3 |c4 |c5]c6 |7 [do]| d1|d2]d3]d4|d5|d6|d7|
0 t31  Timey
L

Receiver when, for example, CSI2_CTx_CTRL2[9:0] FORMAT = RAW8

31 S FIFO
|d7| d6|d5]d4|d3]d2[d1]do[c7[c6]c5 [c4 [c3[c2[c1[co | b7| b6|b5|b4|b3|b2|b1|b0| a7] 26| a5| a4| a3 a2|at]a0| data memory
organization
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2.6.1.1.4.6 1SS CSI2 MIPI Format Supported Summary

Table 65 summarizes the CSI2 MIPI-supported formats and their output category. By setting the
CSI2_CTX_CTRL2 i register format, the CSI2 outputs certain types of pixel packet data.

Table 65. ISS CSI2 MIPI Format Supported by the Protocol Engine

MIPI CSI2 Protocol Engine Support
Category Abbreviation Register Setting Format Description Configuration Value for
CSI2_CTX_CTRL2_i[9:0] FORMAT
Sync short packet | Short packet sync Mandatory FSC 0x000
data types® code
Short packet sync Mandatory FEC 0x001
code
Short packet sync Optional LSC 0x002
code
Short packet sync Optional LEC 0x003
code
0x004
0x005
0x006
0x007
Generic short Short packet 32-bit without ECC is stored in a 0x008
packet data register with code value 0x008.
types®
Short packet 32-bit without ECC is stored in a 0x009
register with code value 0x009.
Short packet 32-bit without ECC is stored in a 0x00A
register with code value 0x00A.
Short packet 32-bit without ECC is stored in a 0x00B
register with code value 0x00B.
Short packet 32-bit without ECC is stored in a 0x00C
register with code value 0x00C.
Short packet 32-bit without ECC is stored in a 0x00D
register with code value 0x00D.
Short packet 32-bit without ECC is stored in a 0x00E
register with code value Ox00E.
Short packet 32-bit without ECC is stored in a 0x00F
register with code value 0x00.
Generic Long Null Discarded 0x010
packet data
types@
Blanking data Discarded 0x011
Embedded 8-bit | 0x12: Embedded 8-bit nonimage data 0x012
nonimage data (for (for example, JPEG)
example, JPEG)
Send to memory when FORMAT = 0 0x013
Send to memory when FORMAT = 0 0x014
Send to memory when FORMAT = 0 0x015
Send to memory when FORMAT = 0 0x016
Send to memory when FORMAT = 0 0x017
YUV data YUV4:2:0 8-bit YUV4:2:0 8-bit 0x018
YUV4:2:0 10-bit YUV4:2:0 10-bit 0x019
YUV4:2:0 8-bit YUV4:2:0 8-bit legacy 0x01A
legacy
Reserved Send to memory when FORMAT =0 0x01B

@ To understand ISS synchronization codes and short packets, see Section 2.6.3.3.3, ISS CSI2 Short Packet.
@ To understand ISS synchronization codes and long packets, see Section 2.6.1.1.3.2, ISS CSI2 Long Packet.
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Table 65. ISS CSI2 MIPI Format Supported by the Protocol Engine (continued)

MIPI CSI2 Protocol Engine Support
Category Abbreviation Register Setting Format Description Configuration Value for
CSI2_CTX_CTRL2_i[9:0] FORMAT

YUV4:2:0 8-bit + YUV4:2:0 8 bit + CSPS 0x01C
CSPS

YUV4:2:0 10-bit + YUV4:2:0 10 bit + CSPS 0x01D
CSPS

YUV4:2:2 8-bit YUV4:2:2 8-bit Ox01E

YUV4:2:2 8-bit + VP 0x09E

YUV4:2:2 8-bit + VP16 O0xODE

YUV4:2:2 10-bit YUV4:2:2 10-bit 0x01F

RGB data RGB444 RGB444 + EXP16 0x0AO0

RGB555 RGB555 + EXP16 0x0A1

RGB565 RGB565 0x022

RGB666 RGB666 + EXP32 OxO0E3

RGB666 + EXP32_24 0x033

RGB888 RGB888 0x024

RGB888 + EXP32 OxOE4

Reserved Send to memory when FORMAT =0 0x025

Reserved Send to memory when FORMAT =0 0x026

Reserved Send to memory when FORMAT =0 0x027

RAW data RAW6 RAWG6 0x028

RAWSG6 + EXP8 0x068

RAWG6 + DPCM10 + VP OxOES8

RAWS6 + DPCM10 + EXP16 0x2A8

RAWG6 + DPCM12 + VP 0x368

RAWS6 + DPCM12 + EXP16 0x3A8

RAW7 RAW7 0x029

RAW?7 + EXP8 0x069

RAW?7 + DPCM10 + EXP16 0x229

RAW? + DPCM10 + VP 0x329

RAW?7 + DPCM12 + EXP16 0x369

RAW7 + DPCM12 + VP 0x3A9

RAWS RAWS 0x02A

RAWS + VP 0x12A

RAWS8 + DPCM10 + EXP16 0x2AA

RAWS8 + DPCM10 + VP 0x32A

RAWS8 + DPCM12 + EXP16 0x36A

RAWS8 + DPCM12 + VP 0x3AA

RAW10 RAW10 0x02B

RAW10 + EXP16 0x0AB

RAW10 + VP 0x12F

RAW12 RAW12 0x02C

RAW12 + EXP16 O0x0AC

RAW12 + VP 0x12C

RAW14 RAW14 0x02D

RAW14 + EXP16 0x0AD

RAW14 + VP 0x12D

Reserved Send to memory when FORMAT =0 0x02E
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Table 65. ISS CSI2 MIPI Format Supported by the Protocol Engine (continued)

MIPI

CSI2 Protocol Engine Support

Category Abbreviation Register Setting Format Description Configuration Value for
CSI2_CTX_CTRL2_i[9:0] FORMAT
Reserved Send to memory when FORMAT =0 0x02F
User-defined byte- USER_DEFINED_BYTE_DATA 0x040
based data
USER_DEFINED_BYTE_DATA + 0x080
EXP8
USER_DEFINED_BYTE_DATA + 0x2C0
DPCM10 + EXP16
USER_DEFINED_BYTE_DATA + 0x340
DPCM10 + VP
USER_DEFINED_BYTE_DATA + 0x1CO0
DPCM12 + EXP16
USER_DEFINED_BYTE_DATA + 0x140
DPCM12 + VP
USER_DEFINED_BYTE_DATA 0x041
USER_DEFINED_BYTE_DATA + 0x081
EXP8
USER_DEFINED_BYTE_DATA + 0x2C1
DPCM10 + EXP16
USER_DEFINED_BYTE_DATA + 0x341
DPCM10 + VP
USER_DEFINED_BYTE_DATA + 0x1C1
DPCM12 + EXP16
USER_DEFINED_BYTE_DATA + 0x141
DPCM12 + VP
USER_DEFINED_BYTE_DATA 0x042
USER_DEFINED_BYTE_DATA + 0x082
EXP8
USER_DEFINED_BYTE_DATA + 0x2C2
DPCM10 + EXP16
USER_DEFINED_BYTE_DATA + 0x342
DPCM10 + VP
USER_DEFINED_BYTE_DATA + 0x1C2
DPCM12 + EXP16
USER_DEFINED_BYTE_DATA + 0x142
DPCM12 + VP
USER_DEFINED_BYTE_DATA 0x043
USER_DEFINED_BYTE_DATA + 0x083
EXP8
USER_DEFINED_BYTE_DATA + 0x2C3
DPCM10 + EXP16
USER_DEFINED_BYTE_DATA + 0x343
DPCM10 + VP
USER_DEFINED_BYTE_DATA + 0x1C3
DPCM12 + EXP16
USER_DEFINED_BYTE_DATA + 0x143
DPCM12 + VP
USER_DEFINED_BYTE_DATA 0x044
USER_DEFINED_BYTE_DATA + 0x084
EXP8
USER_DEFINED_BYTE_DATA + 0x2C4
DPCM10 + EXP16
USER_DEFINED_BYTE_DATA + 0x344

DPCM10 + VP
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Table 65. ISS CSI2 MIPI Format Supported by the Protocol Engine (continued)

MIPI CSI2 Protocol Engine Support
Category Abbreviation Register Setting Format Description Configuration Value for
CSI2_CTX_CTRL2_i[9:0] FORMAT
USER_DEFINED_BYTE_DATA + 0x1C4
DPCM12 + EXP16
USER_DEFINED_BYTE_DATA + 0x144
DPCM12 + VP
USER_DEFINED_BYTE_DATA 0x045
USER_DEFINED_BYTE_DATA + 0x085
EXP8
USER_DEFINED_BYTE_DATA + 0x2C5
DPCM10 + EXP16
USER_DEFINED_BYTE_DATA + 0x345
DPCM10 + VP
USER_DEFINED_BYTE_DATA + 0x1C5
DPCM12 + EXP16
USER_DEFINED_BYTE_DATA + 0x145
DPCM12 + VP
USER_DEFINED_BYTE_DATA 0x046
USER_DEFINED_BYTE_DATA + 0x086
EXP8
USER_DEFINED_BYTE_DATA + 0x2C6
DPCM10 + EXP16
USER_DEFINED_BYTE_DATA + 0x346
DPCM10 + VP
USER_DEFINED_BYTE_DATA + 0x1C6
DPCM12 + EXP16
USER_DEFINED_BYTE_DATA + 0x146
DPCM12 + VP
USER_DEFINED_BYTE_DATA 0x047
USER_DEFINED_BYTE_DATA + 0x087
EXP8
USER_DEFINED_BYTE_DATA + 0x2C7
DPCM10 + EXP16
USER_DEFINED_BYTE_DATA + 0x347
DPCM10 + VP
USER_DEFINED_BYTE_DATA + 0x1C7
DPCM12 + EXP16
USER_DEFINED_BYTE_DATA + 0x147
DPCM12 + VP
Reserved Send to memory when FORMAT = 0 0x038
Send to memory when FORMAT = 0 0x039
Send to memory when FORMAT = 0 0x03A
Send to memory when FORMAT = 0 0x03B
Send to memory when FORMAT = 0 0x03C
Send to memory when FORMAT = 0 0x03D
Send to memory when FORMAT = 0 0x03E
Send to memory when FORMAT = 0 0x03F
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2.6.2 ISS CSI2 Integration

Figure 65 is an overview of the integration of the CSI2-A interface in the device. The figure is the top-level
block diagram of the CSI2-A receiver. The receiver receives the serial data coming from a CSI2
compatible image sensor, converts it to parallel data, extracts the logical channels, detects and extracts
the synchronization codes, reformats the data, and outputs it through the video port or the ISS

p— e e - e— - m— e - m— - e - e e o e e e e o e e e e e e - - m— — e— —

interconnect interface.

Figure 65. ISS CSI2-A Integration
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The CSI2-A receiver can send data directly to system memory using the master port or send it to the
camera ISP using the video port.

For power domain, clocks, reset, and hardware requests, see Section 1.2.5, ISS Power Management.
2.6.3 ISS CSI2 Functional Description

2.6.3.1 ISS CSI2 Overview

Figure 66 is the CSI2-A receiver block diagram (it assumes there are four CSI2 image sensor data lines).
The CSI2 receiver receives the byte data coming from a CSI2 D-PHY receiver (up to four data pairs),
converts it to byte stream, detects and corrects errors, extracts the virtual channel ID, detects and extracts
the synchronization codes, reformats the data, and outputs it through the video port or the ISS
interconnect interface. Data communication between CSI2 and ISP is done through the video port.

Figure 66. ISS CSI2-A Receiver Block Diagram
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2.6.3.2 ISS CSI2 Features

The CSI2 receiver is a master on the L3 interconnect for storing data in memory and a slave on the level 4
(L4) interconnect for register access.

The main features of the CSI2 receiver are:

» Transfer pixels and data received by the CSI2 PHY to the system memory or video processor

* Unidirectional data link

e Supports up to four data-configurable links in addition to the clock signaling (minimum of one data link
and maximum of four depending on the speed)

» Data merger for two, three, or four data lane configurations

» Error detection and correction by the protocol engine

» DMA engine integrated with dedicated FIFO

» 1D and 2D addressing modes

» Up to eight contexts to support eight dedicated configurations of virtual channel ID and data types
» Ping-pong mechanism for double-buffering

» JPEG support for unknown length transfer (no extraction of the thumbnail)

e Supports all primary and secondary MIPI-defined formats (RGB, RAW, and YUV)
» Storage in progressive mode for interlaced stream (using line numbering)

» Conversion to the RGB formats

» Decompressions of the RAW formats
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* RAW frame transcoding, including DPCM and A-Law compression

» Fully configurable interface of the complex PHY I/O: position of the clock and data and order of £
differential signals for each pair

2.6.3.3 ISS CSI2 Functional Description

2.6.3.3.1 ISS CSI2 Physical Layer Lane Configuration

The CSI2 serial interface is a unidirectional differential serial interface with data/clock for the physical
layer.

The maximum CSI2 receiver data transfer capacity is 1000 Mbps per data lane.

Data-clock signaling consists of two to five differential signal pairs: from one to four data lanes and one
clock lane:

» The data signal carries the bit-serial data. The CSI2 transmitter in the image sensor sends the data in-
quadrature with the dual-data rate (DDR) clock in HS mode; otherwise, the clock is extracted from the
received data in LS mode. Data is transmitted byte-wise, LSB first. The CSI2 complex I/O receives the
data and sends the byte stream to the CSI2 receiver.

» The clock signal carries the DDR clock signal.

Each physical lane can be a data or clock lane with a restriction to the fourth line, which can only be data
(see Section 2.3.1, ISS CSI2 PHY Overview). The clock/data lane must be configured before transmission
to indicate the byte order, while merging the received bytes into a byte stream shows the reachable speed
per data lane function of data lane numbers.

Lanes are configured through the CSI2_COMPLEXIO_CFG registers for CSI2-A and PHY. The
CSI2_COMPLEXIO_CFG[2:0] CLOCK_POSITION bit field and the CSI2_COMPLEXIO_CFGJ3]
CLOCK_POL hit configure which lane transmits the clock and define its polarity. DATAI_POSITION and
DATAI_POL configure the data lanes and their polarity, where | is the number of the data lane (I = 1 to 4).
When the DATAI_POSITION field is set to 0, data lane | is not used.

CAUTION

Lane 4 (position 5) supports only data. The CLOCK_POSITION must not be set
at position 5.

2.6.3.3.2 ISS CSI2 ECC and Checksum Generation

The CSI2 receiver includes an ECC in the packet header and a checksum in the packet footer for long-
packet transmission. These two fields can be used to detect and/or correct errors in the received packet.

2.6.3.3.2.1 ISS CSI2 ECC

To detect and correct transmission errors of the header of short and long packets, an 8-bit ECC is
included in the header of packets (short and long packet).

The ECC concerns all the fields for a short packet (data ID and short-packet data field) and the packet
header for a long packet (data ID and word count). The ECC can only correct one error. Additional errors
cannot be repaired, but they are flagged.

The CSI2 receiver ECC is compared against the CSI2 transmitter ECC embedded in the bitstream. If the
ECC does not match, an interrupt is triggered to the host central processing unit (CPU).

For long and short packets, the correction is always done if there is only one error per packet header.

An ECC error with or without correction can be reported at two levels, depending on the type of packet.
Table 66 describes the field in which events are logged. Logging cannot be disabled, but users can set the
corresponding bit in the CSI2_IRQENABLE and CSI2_CTX_IRQENABLE registers to prevent event
generation at a higher level.
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The ECC check can be disabled (short and long packet) by setting the CSI2_CTRL[2] ECC_EN bit to 0.
Setting the bit to 1 enables the ECC check.

Table 66. ISS CSI2 ECC Event Logging

Short Packet Long Packet

With correction Global Context
CSI2_IRQSTATUS[12] ECC_CORRECTION_IRQ CSI2_CTX_IRQSTATUSII[8]
ECC_CORRECTION_IRQ

Without correction  Global Global
CSI2_IRQSTATUS[11] CSI2_IRQSTATUS[11]
ECC_NO_CORRECTION_IRQ ECC_NO_CORRECTION_IRQ

2.6.3.3.2.2 ISS CSI2 Checksum

To detect errors in transmission of the payload of long packets, a 16-bit CRC checksum is computed on
the payload of the long packets in the transmitter. This CRC is stored in the packet footer. A CRC is also
computed in the CSI2 receiver. If the checksums do not match, an interrupt is triggered to the host CPU.

CRC errors are logged in the CS_IRQ field of the corresponding context register,
CSI2_CTX_IRQSTATUS i. Logging cannot be disabled, but users can set the corresponding bit in the
CSI2_CTX_IRQSTATUS i register to prevent event generation at a higher level.

The CRC can be disabled for a specific context by setting the CSI2_CTRL[5] CS_EN bit to 0. Setting the
bit to 1 enables the CRC.

2.6.3.3.3 ISS CSI2 Short Packet

There are two types of short packets in the CSI2 receiver:

» Synchronization short packet: Used by the protocol engine to synchronize frame and line (data ID from
0x0 to 0x7)

» Generic short packet: User-dependent; not treated by the protocol engine (data ID from 0x8 to OxF)

When a generic short packet is received by the CSI2 receiver, the ECC check is performed if it is enabled.
Then, the short packet is written in the CSI2_SHORT_PACKET[23:0] SHORT_PACKET bit field. The ECC
field is deleted from the short packet. Figure 67 shows the SHORT_PACKET bit field format.

Figure 67. ISS CSI2 SHORT_PACKET Bit Field Format

23 16 15 0
Data ID Short packet data field |

When a short packet is stored, an event is logged in the CSI2_IRQSTATUS [13] SHORT_PACKET_IRQ
bit. Logging cannot be disabled, but users can set the corresponding bit in the CSI2_IRQENABLE register
to prevent event generation at a higher level.

The application reads the CSI2_SHORT_PACKET register before the next short packet with a code from
0x8 to OxF. There is a single register for capturing the generic short packet, because no data type in it is
associated with context.

2.6.3.3.4 ISS CSI2 Virtual Channel and Context

The CSI2 protocol layer transports virtual channels. The virtual channels separate different data flows
interleaved in the same data stream. Each virtual channel is identified by a unique channel identification
number in the packet header. This channel identification number is encoded in the 2-bit code.

The CSI2 receiver monitors the channel identifier number and demultiplexes the interleaved data streams.
The CSI2 receiver supports up to four concurrent virtual channels.
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The CSI2 receiver supports eight contexts with their events to control the four possible virtual channels
and the different data transmitted through them. A context is linked to a specific data type transported by a
given virtual channel. The following bit fields permit configuration of a context:

 CSI2_CTX_CTRL2_i[12:11] VIRTUAL_ID: Configures the virtual ID linked to the current context
e CSI2_CTX_CTRL2 _i[9:0] FORMAT: Configures the data format linked to the current context

Figure 68 shows the relationships between virtual channels and contexts.

Figure 68. ISS CSI2 Virtual Channel to Context
Data ID (format)

—» Context 0
Virtual channel 0 —» Context 1
—» Context 2
—» Context 3
—» Context 4
Virtual channel 3 » Context5

Virtual channel 1

Virtual channel 2

—» Context 6
—» Context 7

Each context consists of eight registers: six registers to control the corresponding context and two to log
and enable events from the context. All registers in a context can be modified at any time; however,
modifications apply only from the start of the following frame.

A context can be enabled independently by setting the CSI2_CTX_CTRL1_i[0] CTX_EN bit to 1; setting
this bit to O disables the corresponding context.

When acquiring frames on a context, users can write the number of frames to capture in the
CSI2_CTX_CTRL1 i[15:8] COUNT bit field. Acceptable values are 0 to 255; 0 stands for infinite capture
(no count). After each frame is acquired, the count value is decremented by 1. When the count value
reaches 0, the CSI2_CTX_IRQSTATUS i[6] FRAME_NUMBER_IRQ event is set and the CTX_EN bit is
set to 0. To write a value in the COUNT bit field, the CSI2_CTX_CTRL1_i[4] COUNT_UNLOCK bit must
be set to 1. If the value of the COUNT_UNLOCK bit is 0, a write in the COUNT bit field has no effect.

The CSI2_CTX_CTRL3_i [15:0] LINE_NUMBER bit field configures the generation of the
CSI2_CTX_IRQSTATUS i [7] LINE_NUMBER_IRQ event. The CSI2_CTX_CTRLZ1_i [1] LINE_MODULO
bit configures how the LINE_NUMBER event is generated:

* 0: The event is generated one time by frame.

e 1: The event is generated modulo LINE_NUMBER (the event can be generated more than once in a
frame).

During a frame capture, the CSI2_CTX_CTRL2_i[31:16] FRAME_NUMBER bit field shows the number
that identifies the frame received.

2.6.3.3.5 ISS CSI2 DMA Engine

The CSI2 receiver integrates its own DMA engine with dedicated FIFO.

Global DMA configuration is common to the eight channels and is defined in the CSI2_CTRL register.
Configuration of the ping-pong address and the offset between lines is specific for a given context;
therefore, each context has its own DMA configuration registers.

The DMA engine supports:

* 1D addressing mode (no address line offset, CSI2_CTX_DAT_OFST_i = 0)

» 2D addressing mode (address line offset different than 0, CSI2_CTX_DAT_OFST _i =0)
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The burst size is defined in the CSI2_CTRL [6:5] BURST_SIZE bit field and the CSI2_CTRL[16]
BURST_SIZE_EXPAND bit. The DMA uses the burst size or smaller sizes down to single open-core
protocol (OCP) writes depending on the alignment at the end of lines. The DMA engine can handle burst
requests. When the burst requests can be used, as soon as one burst of data is present in the FIFO, the
DMA engine initiates a burst write. The burst size is defined in the CSI2_CTRL [6:5] BURST_SIZE bit field
and the CSI2_CTRL [16] BURST_SIZE_EXPAND bit.

NOTE: Unless there are specific requirements, CSI2 (also applies to all other ISS initiators) must be
configured to use only a burst size of 128 bytes and nonposted writes.

When single requests must be used, as soon as one element (the size depends on the data type and the
post-processing: DPCM, EXT, etc.) is present in the FIFO, the DMA engine initiates a single write.

Interleave mode is dedicated by the CSI2 receiver only when the line numbers are received (short
packets). The line number is used to calculate the start address of the line.

The DMA starts to write in memory using the CSI2_CTX_DAT_PING_ADDR_i[31:5] ADDR bit field for the
first frame to be transferred, and then uses the CSI12_CTX_DAT_PONG_ADDR i [31:5] ADDR bit field
and the ping address alternately. Thus, the first frame uses the ping address, the second frame uses the
pong address, the third frame uses the ping address, and so on.

The CSI2_CTX_CTRL_i [3] PING_PONG status bit indicates whether the ping address
(CSI2_CTX_DAT_PING_ADDR i) or the pong address (CSI2_CTX_DAT_PONG_ADDR_i) was used to
store the pixel data of the last frame. After reset or after a 0-to-1 edge transition in the CSI2_CTRL[0]
IF_EN bit, the pixel data is written in the ping buffer and the CSI2_CTX CTRL1_i[3] PING_PONG bit =
PONG. When the number of FECs received equals the value programmed in the
CSI2_CTX_CTRL1_i[23:16] FEC_NUMBER bit field, the pixel data are written in the pong buffer and
CSI2_CTX_CTRLL1_i[3] PING_PONG = PING. CSI2_CTX_CTRL1_i[3] PING_PONG toggles after the
CSI2_CTX_CTRL1_i[23:16] FEC_NUMBER FEC sync code with the virtual channel ID defined is received
in the CSI2_CTX_CTRL2_i[12:11] VIRTUAL_ID bit field.

The CSI2_CTX_CTRL1 i[23:16] FEC_NUMBER bit field must be set as follows:

* In progressive mode, set to 1.

* Ininterlaced mode, set to the number of interlaced frames to recreate a progressive image in the
PING_PONG buffer.

2.6.3.3.5.1 ISS CSI2 Progressive Frame to Progressive Storage
After each line, a new start line address is computed, depending on the value of the
CSI2_CTX_DAT_OFST_i[31:5] OFST bit field:

« If OFST = 0, the new line starts immediately after the last pixel (data are written contiguously in
memory).

» Otherwise, the value of OFST sets the offset between the first pixel of the previous line and the first
pixel of the current line in memory.

For the ping frame:

@Line0 = CSI2_CTX_DAT_PING_ADDR_i@Linel = @Line0 + CSI2_CTX_DAT_OFST_i@Line2 = @Linel +
CSI12_CTX_DAT_OFST_i

For the pong frame:

@Line0 = CSI12_CTX_DAT_PONG_ADDR_i@Linel = @LineO + CSI2_CTX_DAT_OFST_i@Line2 = @Linel +
CSI12_CTX_DAT_OFST i

2.6.3.3.5.2 ISS CSI2 Interlaced Frame to Progressive Storage

The mode is functional only when the line numbers are transmitted. It is automatically enabled without
setting.

For the ping frame:
@LineX = CSI2_CTX_DAT_PING_ADDR_i + CSI2_CTX_DAT _OFST_i * Line_Number
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For the pong frame:
@LineX = CSI2_CTX DAT PONG_ADDR i + CSI2_CTX DAT OFST i * Line Number

Figure 69 shows how data are stored in memory regarding the DMA configuration.

Figure 69. ISS CSI2 Pixel Data Destination Setting in Progressive and Interlaced Mode

Progressive frame Interlaced frame
(FEC_NUMBER = 1) (FEC_NUMBER =2)

CSI2_CTX_DAT_PING_ADDR CSI2_CTX_DAT_PING_ADDR
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CSI2_CTX_DAT_OFST*2 e
CSI2_CTX_DAT_OFST* 3 @line3

CSI2_CTX_DAT_OFST

Pixel data Pixel data

—— Framen
—— Framen +

The burst size is defined in the CSI2_CTRL[6:5] BURST_SIZE bit field for bursts up to 16 x 64 bits or the
CSI2_CTRL[16] BURST_SIZE_EXPAND bit for 16 x 128-bit bursts. It can be changed only while the
CSI2_CTRL[0] IF_EN bit is reset to 0. The recommended value is the CSI2_CTRL[16]
BURST_SIZE_EXPAND bit set to 1, which defines a burst of 16 x 64 bits (the maximum value); otherwise,
by default it is set to 8 x 64 bits. When the BURST_SIZE_EXPAND bit is set, the BURST_SIZE setting
has no effect. The DMA uses nonposted writes by default. The CSI2_CTRL[13] NON_POSTED_WRITE
bit must be set to 1 to match DMA default configuration. It can be changed only while the CSI2_CTRL][0]
IF_EN bit is reset to 0.

2.6.3.3.6 ISS CSI2 Transcoding

Image transcoding is used mainly to reduce memory footprint and bandwidth when:

» The sensor does not support DPCM compression. In fact, A-Law and DPCM compressed pixels
occupy only 6, 7, or 8 BPP of storage.

» Digital zoom is used

— Data that is not going to be used by further processing does not need to the stored in system
memory.

— Pixels cannot be accessed from random locations in a DPCM-compressed frame. Transcoding
avoids memory-to-memory processing of unused pixels.
Figure 70 shows the logical representation of the image transcoding operation.
¢ Data is extracted from the CSI2 stream by the protocol engine.

« Itis DPCM decompressed if necessary. That is the case when the received stream is DPCM-
compressed and transcoding has been enabled using the CSI2_CTRL1_i[27:24] TRANSCODE bit
field.

» Data sent to the video port cannot be compressed: it is intended to be processed by the ISS ISP. Data
sent to system memory can be optionally compressed.

¢ Internal data are aligned on MSB when they enter the cropping stage. For example:
— 4 LSBs are 0s when RAW10 data are handled.
— 2 LSBs are 0s when RAW12 data are handled.
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Figure 70. ISS CSI2 Frame Processing
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Table 67 shows the input format provided to the cropping engine for a given pixel format provided by the

sensor. Formats not listed in the table are not supported for transcoding. The FORMAT and

Corresponding Setting Value column corresponds to the value set in the CSI2_CTX_CTRL2_i[9:0]
FORMAT register.

Table 67. ISS CSI2 Supported Transcoding Input Formats

CSI2_CTX_CTRL2_i[9:0] FORMAT and Corresponding Setting Encgri?lpepllggut Decoafpco'\gition Video Port
VEle Format Enabled St

0x028 RAWG6 RAWG6

0x058 RAWSG6 + EXP8

0x029 RAW7 RAW7

0x059 RAW?7 + EXP8

0x02A | RAWS8 RAWS

0x12A | RAWS8 + VP Yes

0x02B RAW10 RAW10

OxOAB | RAW10 + EXP16

OxOE8 RAWG6 + DPCM10 + VP Yes Yes

0x12F RAW10 + VP Yes

0x229 RAW7 + DPCM10 + EXP16 Yes

0x2A8 RAWG6 + DPCM10 + EXP16 Yes

0x2AA | RAWS + DPCM10 + EXP16 Yes

0x329 RAW7 + DPCM10 + VP Yes Yes

0x32A | RAWS8 + DPCM10 + VP Yes Yes

0x2Cn | USER_DEFINED_BYTE_DATA + DPCM10 + EXP16 Yes

0x34n USER_DEFINED_BYTE_DATA + DPCM10 + VP Yes Yes

0x02C | RAW12 RAW12

OXxOAC | RAWI12 + EXP16

0x12C | RAW12 + VP Yes

0x35A | RAW8 DPCM12 + EXP16 Yes

O0x3AA | RAW8 DPCM12 + VP Yes Yes

0x1Cn | USER_DEFINED_BYTE_DATA + DPCM12 + EXP16 Yes

0x14n USER_DEFINED_BYTE_DATA + DPCM12 + VP Yes Yes
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Table 67. ISS CSI2 Supported Transcoding Input Formats (continued)

CSI2_CTX_CTRL2_i[9:0] FORMAT and Corresponding Setting Er?grmp::gut DecoDn:)[i),\gition Video Port
Ve Format Enabled Srzbiizn

0x3A8 | RAWG + DPCM12 + EXP16 Yes

0x358 | RAW6 + DPCM12 + VP Yes Yes

0x359 | RAW7 + DPCM12 + EXP16 Yes

0x3A9 |RAW7 + DPCM12 + VP Yes Yes

0x02D | RAW14 RAW14

O0X0AD | RAW14 + EXP16

0x12D | RAW14 + VP Yes

Image cropping parameters are controlled by software. Figure 71 shows the cropping operation.

Figure 71. ISS CSI2 Frame Cropping

m VP HS
, HSKIP, HCOUNT R
) : |
VSKIP i |
. |
B 1
VCOUNT Frame sent to video port/
memory n
>I
o
>

Frame received from
camera

be respected:

CAUTION

Hardware does not check for validity of the settings. The following rules must

e CSI2_CTX_TRANSCODEH_i[12:0] HSKIP +
CSI2_CTX_TRANSCODEH i[28:16] HCOUNT = image width

+ CSI2_CTX_TRANSCODEV_i[12:0] VSKIP +
CSI2_CTX_TRANSCODEV_[28:16] VCOUNT = image height

Furthermore, the CSI2_CTX_TRANSCODEH_i[28:16] HCOUNT bit field must comply with the following
alignment constraints; otherwise, undefined behavior occurs. Table 68 shows the transcode alignment
constraints

Table 68. ISS CSI2 Transcode Alignment Constraints

CSI2_CTX_CTRLIi[27:24] TRANSCODE Transcode HCOUNT Must Be Multiple of
Value
0x0 Disabled
Ox1 DPCM10 RAWS8
0x2 DPCM12 RAWS8
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Table 68. ISS CSI2 Transcode Alignment Constraints (continued)

CSI2_CTX_CTRLI[27:24] TRANSCODE Transcode HCOUNT Must Be Multiple of
Value
0x3 ALAW10 RAWS8 1
Ox4 RAWS 1
0x5 RAW10 + EXP16 1
0Ox6 RAW10 4
Ox7 RAW12 + EXP16 1
0x8 RAW12 2
0x9 RAW10 + EXP16 4

The CSI2_CTX_CTRL1_i[28] HSCALE configuration register enables horizontal downscaling of RAW
data. It reduces the horizontal size and pixel clock by a factor of 2. The scaler uses a 2-tap horizontal filter
operating on samples of the same color plane. The coefficients are: [1/2 ; 0 ; 1/2]

Figure 72 shows the scaler operation.

Figure 72. ISS CSI2 Horizontal Scaler

The scaler can send data to the video port or the interface port. When data goes to the video port, no
additional alignment constraints apply. But when data goes to the interface port, HCOUNT/2 must comply
with the constraints from Table 68 (for example, for RAW10, HCOUNT must be a multiple of 8).

Table 69 lists possible combinations of input and output formats supported by the transcoding engine. The
Transcode column corresponds to the CSI2_CTX_CTRL1 i[27:24] TRANSCODE bit field of a context.

Table 69. ISS CSI2-Supported Transcoding Output Formats

Cropping Cropping

Engine Transcode Supported Engine Transcode Supported

Output Output

RAW6 0 Disabled Yes RAW10 0 Disabled Yes
1 DPCM10 RAWS 1 DPCM10 RAWS Yes
2 DPCM12 RAWS 2 DPCM12 RAWS
3 ALAW10 RAWS8 3 ALAW10 RAWS Yes
4 RAWS 4 RAWS
5 RAW10 + EXP16 5 RAW10 + EXP16 Yes
6 RAW10 6 RAW10 Yes
7 RAW12 + EXP16 7 RAW12 + EXP16
8 RAW12 8 RAW12
9 RAW14 9 RAW14
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Table 69. ISS CSI2-Supported Transcoding Output Formats (continued)

Cropping Cropping
Engine Transcode Supported Engine Transcode Supported
Output Output
RAW7 0 Disabled Yes RAW12 0 Disabled Yes
1 DPCM10 RAWS 1 DPCM10 RAWS
2 DPCM12 RAWS 2 DPCM12 RAWS Yes
3 ALAW10 RAWS8 3 ALAW10 RAWS8
4 RAWS 4 RAWS
5 RAW10 + EXP16 5 RAW10 + EXP16
6 RAW10 6 RAW10
7 RAW12 + EXP16 7 RAW12 + EXP16 Yes
8 RAW12 8 RAW12 Yes
9 RAW14 9 RAW14
RAWS8 0 Disabled Yes RAW14 0 Disabled Yes
1 DPCM10 RAWS 1 DPCM10 RAWS
2 DPCM12 RAWS 2 DPCM12 RAWS
3 ALAW10 RAWS8 3 ALAW10 RAWS8
4 RAWS Yes 4 RAWS
5 RAW10 + EXP16 5 RAW10 + EXP16
6 RAW10 6 RAW10
7 RAW12 + EXP16 7 RAW12 + EXP16
8 RAW12 8 RAW12
9 RAW14 9 RAW14 Yes

RAW pixels are packed into 64-bit words sent to the OCP master port, as defined in:
+ Section 2.6.1.1.4.3.3, ISS CSI2 RAWS

+ Section 2.6.1.1.4.3.4, ISS CSI2 RAW10

» Section 2.6.1.1.4.3.5, ISS CSI2 RAW12

» Section 2.6.1.1.4.3.6, ISS CSI2 RAW14

For RAW10 and RAW12, software can choose among packed and nonpacked storage. A-Law and DPCM-
compressed pixels are stored as RAW8 data: each RAWS8 container holds a compressed data point.

Similarly, RAW data is sent over the video port, as described in:
+ Section 2.6.1.1.4.3.3, ISS CSI2 RAWS

+ Section 2.6.1.1.4.3.4, ISS CSI2 RAW10

» Section 2.6.1.1.4.3.5, ISS CSI2 RAW12

» Section 2.6.1.1.4.3.6, ISS CSI2 RAW14

Enabling of the OCP/video port is controlled by the CSI2_CTX_CTRL2_i[9:0] FORMAT bit field and the
CSI2_CTRL[11] VP_ONLY_EN and CSI2_CTX_CTRL1_i[2] VPFORCE bits.

To enable transcoding, software configures the context normally and also configures the framing using the
CSI2_CTX_TRANSCODEV i and CSI2_CTX_TRANSCODEH i registers. Software defines the after
transcoding with the CSI2_CTX_ CTRL1_i[27:24] TRANSCODE bit field.

2.6.3.3.7 ISS CSI2 EndOfFrame and EndOfLine (EOF and EOL) Pulses

The CSI2 receiver generates two signals to qualify the last pixel of a frame and the last pixel of a line to
the TCTRL. It is active during or after the adequate interface bridge transaction and becomes inactive
before the first transaction of the next line. Software can enable/disable generation of those signals for
each context using the CSI2_CTX_CTRL1_i[7] EOF_EN and CSI2_CTX_CTRL1_i [6] EOL_EN bits. When
data is sent to both OCP and video ports, the EOL/EOF timing defined for the OCP port is used.
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2.6.3.3.8 ISS CSI2 Data Decompression
The data compression technique used is DPCM and PCM.

To select the DPCM decompression predictor for the CSI2 Interface, set the CSI2_CTX_CTRL2_i[10]
DPCM_PRED bit to 1 for simple predictor or to 0 for advanced predictor.

2.6.4 ISS CSI2 Programming Model

264.1 ISS CSI2 Reset Management

The CSI2 receiver accepts a general software reset, propagated throughout the hierarchy. This reset can
be done to initialize the CSI2 receiver and the complex I/O and has the same effect as a hardware reset.

Figure 73 shows how to reset CSI2 globally.

Figure 73. ISS CSI2 Receiver Global Reset Flow Chart

=)

y

Set
CSI2_SYSCONFIG.SOFT_RESET

f‘
N

Fifth time we
pass here?

Error occurred
during reset stage

CSI2_SYSSTATUS.
RESET_DONE = 1?

CSI2_COMPLEXIO_CFG.
RESET_DONE =17

<CSI2 is reset correctly>

NOTE: Before setting the software reset bit to 1 in the CSI2_SYSCONFIG register, the user must
have access to a CSI2 receiver register.

NOTE: The CSI2_COMPLEXIO_CFG[29] RESET_DONE bit is set to 1 only after the initialization of
the CSI2 receiver, CSI2 complex I/O, and external camera completes.
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2.6.4.2 ISS CSI2 Enable Video/Picture Acquisition

Before using the receiver, a CSIPHY initialization in CSI2 mode must be made for CSI2-A CAMERARX,
which is associated with the CSI2 receiver. See Section 2.3.2.2, ISS CSI2 PHY and Link Initialization
Sequence. To start a video/picture acquisition, perform the steps listed in Table 70.

Table 70. ISS CSI2 Global Initialization

Step

Register/Bit Field/Programming Model

Value

Reset the CSI2 receiver.

See Section 2.6.4.1, Reset Management.

Configure the module power management. The
module tries to enter smart-standby mode during the
vertical blanking period. The CSI2_SYSCONFIG[0]
AUTO_IDLE bit keeps its reset value; by default, an
automatic port clock gating strategy is applied based
on port interface activity.

CSI2_SYSCONFIG[13:12] MSTANDBY_MODE

0x2

Configure the interrupt generation as required. To
enable context and/or complex I/O event reporting,
enable the corresponding bit field in the
CSI2_IRQENABLE register. If the enable bit is at 0,
logging is still effective if an event occurs, but is not
reported to a higher level.

CSI2_IRQSTATUS and CSI2_IRQENABLE

Configure the complex I/O interrupt generation as
required. If the enable bit is at 0, logging is still
effective if an event occurs, but is not reported to a
higher level.

CSI2_COMPLEXIO_IRQSTATUS and
CSI2_COMPLEXIO_IRQENABLE)

Start complex 1/O: Set the
CSI2_COMPLEXIO_CFG[28:27] PWR_CMD bit field
to 0x1 to pass the complex I/O to the ON state, and
then check that the state status reaches the ON state
(CSI2_COMPLEXIO_CFG[26:25] PWR_STATUS =
0x1) (for complex 1/0 A).

CSI2_COMPLEXIO_CFG[28:27] PWR_CMD

0x1

Configure the complex I/O:

¢ The complex /O is fully functional with
CSI2_COMPLEX_CFG set at its reset value.

¢ CSI2_COMPLEX_CFG must be changed
according to the data rate being used.

CSI2_COMPLEXIO_CFG

Set RXMODE and STOPSTATE FSM to RXMODE
state. Users can also configure the delay for the FSM
to return from RXMODE to NORXMODE when all
lines reach STOPSTATE.

CSI2_TIMING[15] FORCE_RX_MODE_|O1

Ox1

Activate ECC correction and error detection on short

packets and packet headers. The ECC check corrects

the packet if there is one error and generates an error
if there is more than one error (unrecoverable error).

CSI2_CTRL[2] ECC_EN

0x1

Start the CSI2 receiver.

CSI2_CTRL[0] IF_EN

Ox1

Configure the different contexts to be used.

Link the context to a virtual channel and a data type.

See Section 2.6.4.6, Linking a Context to a Virtual
Channel and a Data Type.

Set the FEC_NUMBER bit field to 0x1 for a
progressive video and to 0x2 for an interlaced video.
For more information, see Section 2.6.3.3.5, DMA
Engine.

CSI2_CTX_CTRL1_i[26:23] FEC_NUMBER

0x1 or 0x2

Capture an infinite number of frames (until the
interface or the context is disabled).

CSI2_CTX_CTRL1_i[15:8] COUNT and
CSI2_CTX_CTRL1_i[4] COUNT_UNLOCK

0x0

Enable the CRC checksum on long packet payload.
This allows detection of errors, but cannot correct
errors like the ECC for header and short packet. On
error detection, an event is triggered (the
CSI2_CTX_IRQSTATUS i[5] CS_IRQ hit).

CSI2_CTX_CTRL1_i[5] CS_EN

Configure the DMA engine for the current channel:
Configure the ping and pong addresses.

CSI2_CTX_DAT_PING_ADDR_i[31:5] ADDR and
CSI2_CTX_DAT_PING_ADDR_i[31:5] ADDR
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Table 70. ISS CSI2 Global Initialization (continued)

Step Register/Bit Field/Programming Model Value

Set the CSI2_CTx_DAT_OFST_i[15:5] OFST bit field CSI2_CTX_DAT_OFST_i[15:5] OFST
to 0x0 so consecutive lines are stored consecutively
in memory (image width and frame-buffer width are

equal).

Keep the ALPHA setting at its reset value (0x0) for CSI2_CTX_CTRL3_i[29:16] ALPHA

RGB padding.

Enable the contexts. CSI2_CTX_CTRL1_i[0] CTX_EN 0x1

2.6.4.3 ISS CSI2 Disable Video/Picture Acquisition

There are two ways to end picture acquisition:

» Disable the corresponding context by setting the CSI2_CTX_ CTRL1_i[0] CTX_EN bit to 0. This stops
the acquisition for the current context. Other enabled contexts are still capturing frames and writing
them in memory.

» Disable the CSI2 receiver interface by setting the CSI2_CTRL[0] IF_EN bit to 0. This can have an
immediate effect if the CSI2_CTRL[3] FRAME bit is set to 0, or it can be effective after all the enabled
contexts receive the FEC if the CSI2_CTRL[3] FRAME bit is set to 1.
2.6.44 ISS CSI2 Capture a Finite Number of Frames

The CSI2 receiver can be configured to capture a finite number of frames. To configure the CSI2 receiver
in this mode, perform the steps listed in Table 71.

Table 71. ISS CSI2 Capture a Finite Number of Frames

Step Bit Field Value
Enable a write to the COUNT bit field. CSI2_CTX_CTRL1_i[4] COUNT_UNLOCK 0ox1
Set the bit field to the number of frames the CSI2 CSI2_CTX_CTRL1_i[15:8] COUNT Valid values are 0 to
receiver must capture. 255; 0 is infinite capture

and 1 to 255 defines the
number of frames to
capture.

Disable a write to the COUNT bit field. CSI2_CTX_CTRL1_i[4] COUNT_UNLOCK 0x0

During frame capture, the COUNT bit field is decremented by 1 at each frame capture. Software reads the
COUNT bhit field to know how many frames must still be captured.

The COUNT bit can be updated during capture if the COUNT_UNLOCK bit is set to 1.

2.6.4.5 ISS CSI2 Configure a Periodic Event During Frame Acquisition

The CSI2 receiver can generate a periodic event. This line number is defined in the
CSI2_CTX_CTRL3_i[15:0] LINE_NUMBER bit field. The event can be generated once or multiple times
per frame, depending on the value of the CSI2_CTX_CTRL1 i[1] LINE_MODULO bit;

e If the LINE_MODULO bit = 0, the event is generated when the line number corresponding to the
LINE_NUMBER bit field is received.

« If the LINE_MODULO bit = 1, the event is generated when the line number received corresponds to a
multiple of the LINE_NUMBER value (LINE_NUMBER is used as a modulo).

2.6.4.6 ISS CSI2 Linking a Context to a Virtual Channel and a Data Type

The CSI2 receiver supports eight contexts and the CSI2 protocol defines four virtual channels. Therefore,
a CSI2 receiver context can be associated with a virtual channel and a data type. Virtual channels are
defined by a 2-bit field. Valid data types for the CSI2 receiver with their associated values are described in
the CSI2_CTX_CTRL2_i[9:0] FORMAT bit field.
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For each context, a CSI2_CTX_CTRLZ2_i register defines with which channel and data type the context is
associated:

The VIRTUAL_ID bit field defines the associated virtual ID transported by the CSI2 protocol from the
camera sensor.

The FORMAT bhit field defines the associated data type. The data type is a combination of the data
type transported by the CSI2 protocol and the type of storage in memory. A given data type (RGB888)
can be stored in memory in different ways (RGB888 or RGB888 + EXP32). Therefore, the FORMAT bit
field also defines how DMA stores data in memory.

For example, for the current context to capture a frame from virtual channel 2 and data type RAW12 with
data expansion (RAW12 + EXP16), write the value Ox10AC (0x2 11 + OxAC) in the 16 LSBs of the
CSI2_CTX_CTRL2_i register.

2.6.4.7

ISS CSI2 Progressive and Interleaved Frame Configuration

The CSI2 receiver can treat progressive and interlaced frames. There is no progressive or interleaved
mode, but the CSI2_CTX CTRL1_i[23:16] FEC_NUMBER bit field controls the number of FECs before
swapping to the other (ping or pong) buffer. Therefore, two modes are possible:

FEC_NUMBER = 1: This is equivalent to progressive mode. After a FEC on the context, the current
buffer is switched (ping to pong or pong to ping). The image in the memory buffer consists of one
transmitted frame.

FEC_NUMBER 1: The current buffer is switched (ping to pong or pong to ping) after the
FEC_NUMBER FEC is received for the context. The image in the memory buffer consists of the
FEC_NUMBER transmitted frame.

For more information about how data is stored in memory through the DMA, see Section 2.6.3.3.5, DMA
Engine.

2.6.4.8

NOTE: If FEC_NUMBER 1, the camera sensor must send the line number information with the
current line. Otherwise, the CSI2 receiver cannot calculate each line address.

ISS CSI2 Progressive and Interleaved Frame Configuration

Table 72 lists the procedure to enable debug mode.

Table 72. ISS CSI2 Enable Debug Mode

Step Bit Value
Enable debug mode. CSI2_CTRL[7] DBG_EN 0x1

During debug mode the input does not come from the CSI2 receiver interface but from the
CSI2_DBG_H and CSI2_DBG_P registers. The full CSI2 receiver function can be debugged in debug
mode. Full 32-bit values must always be written to the CSI2_DBG_H register. The CSI2_CTRLJ[0]
IF_EN bit has no affect during debug mode. To reset the FIFO in case of overflow, the CSI2_CTRL][7]
DBG_EN bit must be reset to 0, and the interface must be enabled by setting the CSI2_CTRL[0] IF_EN
bit to Ox1.

The CSI2_DBG_H register is used to provide short packet and long packet headers.
The CSI2_DBG_P register is used to provide long packet payload.

The following examples apply to the CSI2_DBG_H register:

The sync codes for virtual channel 0 are written as CSI2_DBG_H = OxFF00 0000 or 0xFFOO0 0001, or
0xFF00 0002 or 0xFF00 0003. To send the RAW12 pixels 0x673, 0x452, 0x01d, Oxefc, Oxab0, 0x891,
0x326, 0x547, write CSI2_DBG_H = 0x0123 4567, followed by CSI2_DBG_H = 0x89abcdef, and
CSI2_DBG_H = 0x7654 3210.
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2.6.5 ISS CSI2 Registers

Table 73 lists the CSI2 instances.

Table 73. ISS CSI2 Instance Summary
Module Name Base Address Base Address Size
Cortex-M3 Private Access L3 Interconnect

ISS_CSI2_A REGS1 0x5504 1000 0x5C00 1000 368 bytes

ISS_CSI2_A REGS2 0x5504 11CO 0x5C00 11CO 64 bytes
2.6.5.1 ISS CSI2 REGS1 Registers

Table 74 summarizes the CSI2 REGSL1 registers.

Table 74. 1SS CSI2 REGS1 Registers Mapping Summary

Register Name Type Register Address Offset ISS_CSI2_A_REGS1 ISS_CSI2_A_REGS1
Width Base Address Base Address
(Bits) Cortex-M3 Private L3 Interconnect
Access
CSI2_REVISION R 32 0x0000 0000 0x5504 1000 0x5C00 1000
CSI2_SYSCONFIG RW 32 0x0000 0010 0x5504 1010 0x5C00 1010
CSI2_SYSSTATUS R 32 0x0000 0014 0x5504 1014 0x5C00 1014
CSI2_IRQSTATUS RW 32 0x0000 0018 0x5504 1018 0x5C00 1018
CSI2_IRQENABLE RW 32 0x0000 001C 0x5504 101C 0x5C00 101C
CSI2_CTRL RW 32 0x0000 0040 0x5504 1040 0x5C00 1040
CSI2_DBG_H w 32 0x0000 0044 0x5504 1044 0x5C00 1044
RESERVED R 32 0x0000 0048 0x5504 1048 0x5C00 1048
RESERVED RW 32 0x0000 004C 0x5504 104C 0x5C00 104C
CSI2_COMPLEXIO_CFG RW 32 0x0000 0050 0x5504 1050 0x5C00 1050
CSI2_COMPLEXIO_IRQSTATUS RW 32 0x0000 0054 0x5504 1054 0x5C00 1054
RESERVED RW 32 0x0000 0058 0x5504 1058 0x5C00 1058
CSI2_SHORT_PACKET R 32 0x0000 005C 0x5504 105C 0x5C00 105C
CSI2_COMPLEXIO_IRQENABLE RW 32 0x0000 0060 0x5504 1060 0x5C00 1060
RESERVED RW 32 0x0000 0064 0x5504 1064 0x5C00 1064
CSI2_DBG_P w 32 0x0000 0068 0x5504 1068 0x5C00 1068
CSI2_TIMING RW 32 0x0000 006C 0x5504 106C 0x5C00 106C
CSI2_CTX_CTRL1 i ® RW 32 0x0000 0070 + 0x5504 1070 + 0x5C00 1070 +
(0x20 * i) (0x20 * i) (0x20 * i)
CSI2_CTX_CTRL2_i @ RW 32 0x0000 0074 + 0x5504 1074 + 0x5C00 1074 +
(0x20 * i) (0x20 * i) (0x20 * i)
CSI2_CTX_DAT_OFST_i @ RW 32 0x0000 0078 + 0x5504 1078 + 0x5C00 1078 +
(0x20 * i) (0x20 * i) (0x20 * i)
CSI2_CTX_DAT_PING_ADDR_i ®  RW 32 0x0000 007C + 0x5504 107C + 0x5C00 107C +
(0x20 * i) (0x20 * i) (0x20 * i)
CSI2_CTX_DAT_PONG_ADDR_i® RW 32 0x0000 0080 + 0x5504 1080 + 0x5C00 1080 +
(0x20 * i) (0x20 * i) (0x20 * i)
CSI2_CTX_IRQENABLE_i ® RW 32 0x0000 0084 + 0x5504 1084 + 0x5C00 1084 +
(0x20 * i) (0x20 * i) (0x20 * i)
CSI2_CTX_IRQSTATUS i @ RW 32 0x0000 0088 + 0x5504 1088 + 0x5C00 1088 +
(0x20 * i) (0x20 * i) (0x20 * i)
CSI2_CTX_CTRL3_i @ RW 32 0x0000 008C + 0x5504 108C + 0x5C00 108C +
(0x20 * i) (0x20 * i) (0x20 * i)

@ i=0to7
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2.6.5.1.1 CSI2_REVISION

Table 75. CSI2_REVISION

Address Offset 0x0000 0000
Physical Address 0x5504 1000 Instance ISS_CSI2_A_REGS1_CORTEX-M3
0x5C00 1000 ISS_CSI2_A_REGS1_L3
Description IP Revision Identifier (X.Y.R)
Used by software to track features, bugs, and compatibility
Type R

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 O

REVISION
Bits Field Name Description Type Reset
31:0 REVISION IP Revision R See®
@ Tlinternal data
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2.6.5.1.2 CSI2_SYSCONFIG

Table 76. CSI2_SYSCONFIG

Address Offset 0x0000 0010
Physical Address 0x5504 1010 Instance ISS_CSI2_A_REGS1_CORTEX-M3
0x5C00 1010 ISS_CSI2_A_REGS1_L3
Description SYSTEM CONFIGURATION REGISTER
This register is the OCP-socket system configuration register.
Type RW
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
a
e) [
s oy
5! w a
RESERVED () RESERVED T o
o = 2
: 5 2
<
5 N
=
Bits Field Name Description Type Reset
31:14 RESERVED Reserved R 0x00000
13:12 MSTANDBY_MODE Sets the behavior of the master port power management RwW 0x0
signals.
0x0: Force-standby. MStandby is only asserted when the
module is disabled.
0x1: No-standby. MStandby is never asserted.
0x2: Smart-standby: MStandby is asserted based on the
activity of the module. The module will try to go to
standby during the vertical blanking period.
11:2 RESERVED Reserved R 0x000
1 SOFT_RESET Software reset. Set the bit to 1 to trigger a module reset. RwW 0
The bit is automatically reset by the hardware. During
reads return 0.
0x0: Normal mode.
0x1: The module is reset
Note: Before setting the software reset bit to 1 in
CSI2_SYSCONFIG register, the user must have access
to a CSI2 receiver register.
0 AUTO_IDLE Internal OCP gating strategy RW 1
0x0: OCP clock is free-running.
0x1: Automatic OCP clock gating strategy is applied
based on the OCP interface activity.
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2.6.5.1.3

CSI2_SYSSTATUS

Table 77. CSI2_SYSSTATUS

Address Offset
Physical Address

0x0000 0014

0x5504 1014
0x5C00 1014

Instance ISS_CSI2_A REGS1_CORTEX-M3
ISS_CSI2_A REGS1 L3

Description SYSTEM STATUS REGISTER
This register provides status information about the module, excluding the interrupt status register.
Type R
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
L
z
o]
a
RESERVED !
L
n
i
[o4
Bits Field Name Description Type Reset
311 RESERVED Reads returns 0. R 0x0000 0000
0 RESET_DONE Internal reset monitoring R 1
Read 0x1: Reset completed.
Read 0x0: Internal module reset is on going.
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26.5.14

CSI2_IRQSTATUS

Table 78. CSI2_IRQSTATUS

Address Offset 0x0000 0018
Physical Address 0x5504 1018

Description

Type

0x5C00 1018

Instance ISS_CSI2_A REGS1_CORTEX-M3

ISS_CSI2_A_REGS1_L3

INTERRUPT STATUS REGISTER - All contexts

This register associates one bit for each context in order to determine which context has generated the
interrupt. The context shall be enabled for events to be generated on that context.
If the context is disabled, the interrupt is not generated.

RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14

=
w
=
N
=
=
=
o
©
©

RESERVED

Q

Q
ECC_CORRECTION_IRQ
ECC_NO_CORRECTION_IR
Q

Q
Q

SHORT_PACKET_IR

RESERVED

COMPLEXIO_ERR_IR

FIFO_OVF_IR

OCP_ERR_IR

CONTEXT7
CONTEXT6

CONTEXT5

CONTEXT4

CONTEXT3
CONTEXT2

CONTEXT1

CONTEXTO

Bits

Field Name

Description

Type

Reset

31:15

RESERVED

Reserved

0x00000

14

OCP_ERR_IRQ

OCP Error Interrupt

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr

0

13

SHORT_PACKET_IRQ

Short packet reception status (other than synch events:
Line Start, Line End, Frame Start, and Frame End: data
type between 0x8 and xOF only shall be considered).

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr

12

ECC_CORRECTION_IRQ

ECC has been used to do the correction of the only 1-bit
error status (short packet only).

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr

11

ECC_NO_CORRECTION_IRQ

ECC error status (short and long packets). No correction
of the header because of more than 1-bit error.

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr

10

RESERVED

Reserved

COMPLEXIO_ERR_IRQ

Error signaling from complex 1/O: status of the PHY
errors received from the complex 1/0 (events are defined
in CSI2_COMPLEXIO_IRQSTATUS for the complex 1/O).

Read 0x1: READS: Event is true (pending).
Read 0x0: READS: Event is false.
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Bits

Field Name

Description

Type Reset

8

FIFO_OVF_IRQ

FIFO overflow error status.

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW 0
W1toClIr

CONTEXT7

Context 7

Read 0x1:
Read 0x0:

READS:
READS:

Event is true (pending).

Event is false.

CONTEXT6

Context 6

Read 0x1:
Read 0x0:

READS:
READS:

Event is true (pending).

Event is false.

CONTEXTS5

Context 5

Read 0x1:
Read 0x0:

READS:
READS:

Event is true (pending).

Event is false.

CONTEXT4

Context 4

Read 0x1:
Read 0x0:

READS:
READS:

Event is true (pending).

Event is false.

CONTEXT3

Context 3

Read 0x1:
Read 0x0:

READS:
READS:

Event is true (pending).

Event is false.

CONTEXT2

Context 2

Read 0x1:
Read 0x0:

READS:
READS:

Event is true (pending).

Event is false.

CONTEXT1

Context 1

Read 0x1:
Read 0x0:

READS:
READS:

Event is true (pending).

Event is false.

CONTEXTO

Context O

Read 0x1:
Read 0x0:

READS:
READS:

Event is true (pending).

Event is false.
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2.6.5.15

CSI2_IRQENABLE

Table 79. CSI2_IRQENABLE

Address Offset
Physical Address

0x0000 001C

0x5504 101C
#INTFC_CSI2_IRQENABLE_Call_4

Instance ISS_CSI2_A REGS1_CORTEX-M3
ISS_CSI2_A REGS1 L3

Description INTERRUPT ENABLE REGISTER - All contexts
This register associates one bit for each context in order to enable/disable each context individually.
Type RW
31 30 29 28 27 26 25 24 /23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
&
o & o o4
g _| =z g
o "1z Q9 S aNe
Q:E(_)I—Dfxgr\comvmmﬁo
x5 DYootk s kgL S kK
RESERVED 52&%598&&&&&&&&
'8 F 0w x 12 2 2 2 2 2 2 2
a,_OQuJL_IIJoOOOOOOOO
O yx g 1| 2/ 00 00 0 0 0 0
O O | ®] s w
5 9 o 8
Q O
w o
|
Bits Field Name Description Type Reset
31:15 RESERVED Reserved R 0x00000
14 OCP_ERR_IRQ OCP Error Interrupt RwW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
13 SHORT_PACKET_IRQ Short packet reception (other than synch events: Line RW 0
Start, Line End, Frame Start, and Frame End: data type
between 0x8 and xOF only shall be considered).
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
12 ECC_CORRECTION_IRQ ECC has been used to correct the only 1-bit error (short RW 0
packet only).
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
11 ECC_NO_CORRECTION_IRQ ECC error (short and long packets). No correction of the RW 0
header because of more than 1-bit error.
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
10 RESERVED Reserved RwW
9 COMPLEXIO_ERR_IRQ Error signaling from complex 1/O: the interrupt is triggered RW
when any error is received from the complex I/0O (events
are defined in CSI2_COMPLEXIO_IRQSTATUS for the
complex I/O).
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
8 FIFO_OVF_IRQ FIFO overflow enable RW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
7 CONTEXT7 Context 7 RW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
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Bits

Field Name

Description

Type Reset

6

CONTEXT6

Context 6
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW 0

CONTEXTS5

Context 5
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW 0

CONTEXT4

Context 4
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW 0

CONTEXT3

Context 3
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW 0

CONTEXT2

Context 2
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW 0

CONTEXT1

Context 1
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW 0

CONTEXTO

Context 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW 0
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2.6.5.1.6

CSI2_CTRL

Table 80. CSI2_CTRL

Address Offset
Physical Address

Description

Type

0x0000 0040

0x5504 1040
0x5C00 1040

Instance

GLOBAL CONTROL REGISTER

This register controls the CSI2 RECEIVER module. This register shall not be modified dynamically (except

IF_EN bit field).

RW

ISS_CSI2_A_REGS1_CORTEX-M3

ISS_CSI2_A_REGS1_L3

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16|15

=
w

=
o

©

N

RESERVED

MFLAG_LEVH

VP_CLK_EN

MFLAG_LEVL

BURST_SIZE_EXPAND

RESERVED

NON_POSTED_WRITE

RESERVED
VP_ONLY_EN

STREAMING_32_BIT

VP_OUT_CTRL

DBG_EN

BURST_SIZE

ENDIANNESS

FRAME
ECC_EN
RESERVED

IF_EN

Bits

Field Name

Description

Type

Reset

31:23

RESERVED

Reserved

0x000

22:20

MFLAG_LEVH

Controls assertion of the MFlag[1:0] OCP sideband

signal.
Check the OCP master port definition for details.

0x0:
Ox1:
0x2:
0x3:
0x4:
0x5:
0x6:
Ox7:

8/8 of the FIFO size
718 of the FIFO size
6/8 of the FIFO size
5/8 of the FIFO size
4/8 of the FIFO size
3/8 of the FIFO size
2/8 of the FIFO size
1/8 of the FIFO size

0x0

19:17

MFLAG_LEVL

Controls assertion of the MFlag[1:0] OCP sideband

signal.
Check the OCP master port definition for details

0x0:
Ox1:
0x2:
0x3:
0x4:
0x5:
0x6:
Ox7:

8/8 of the FIFO size
718 of the FIFO size
6/8 of the FIFO size
5/8 of the FIFO size
4/8 of the FIFO size
3/8 of the FIFO size
2/8 of the FIFO size
1/8 of the FIFO size

0x0

16 BURST_SIZE_EXPAND

Sets the DMA burst size on the L3 interconnect.

0x0: Use the burst size defined in the BURST_SIZE
register

0x1: Allow generation of 16x64-bit bursts

15  VP_CLK_EN

VP clock enable.
0x0: The VP clock is disabled.
0x1: The VP clock is enabled.

14 RESERVED

Read returns reset value
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Bits Field Name Description Type Reset
13 NON_POSTED_WRITE Not posted writes RW 0
0x0: Disable
0x1: Enable
12 RESERVED Reserved R
11 VP_ONLY_EN VP only enable. RW
0x0: The VP is enabled and the OCP master port is
enabled.
0x1: The VP is enabled and the OCP master port is
disabled.
10 STREAMING_32_BIT Indicates if 64-bit or 32-bit streaming burst is used. RW 0
Valid only if CSI2_CTRL.STREAMING=1
0x0: 64-bit streaming burst is used; byte enable pattern is
OxFF
0x1: 32-bit streaming burst is used; byte enable pattern is
OxOF
9:8 VP_OUT_CTRL VP_PCLK control. RW 0x0
Sets the VP_PCLK as a function of the ISS interconnect
interface clock (OCPCLK).
0x0: No division: VP_PCLK = OCPCLK.
0x1: Division by 2: VP_PCLK = OCPCLK / 2.
0x3: Division by 4: VP_PCLK = OCPCLK / 4.
0x2: Division by 3: VP_PCLK = OCPCLK / 3.
Example scenarios:
- Low VP_PCLK, Memory - VP: Same as typical memory
- VP, but VP_PCLK = OCPCLK/2
- Typical sensor - VP: Autoidle enabled, FCLK at optimal
rate, sensor provides DPCM compressed RAW12 data at
650 Mbps. Image timings VP_PCLK = (OCPCLK/2) and
SC_CTRL[31:15] FRACDIV = 0xD000 2600 active
pixels/line, 128 blanking pixels, no vertical blanking. (This
scenario corresponds to the OTF operation at maximum
SC speed.)
7 DBG_EN Enables the debug mode. RW 0
0x0: Disable
0x1: Enable
6:5 BURST_SIZE Sets the DMA burst size on the L3 interconnect. RW 0x0
0x0: 1x64 OCP writes
0x1: 2x64 OCP writes
0x2: 4x64 OCP writes
0x3: 8x64 OCP writes
4 ENDIANNESS Select endianness for YUV4:2:2 8 bit and YUV4:2:0 RW 0
legacy formats.
0x0: Use native MIPI CSI2 endianness:
Little endian for all formats except for YUV4:2:2 8b and
YUV4:2:0 Legacy which a big endian.
0x1: Store all pixel formats little endian.
3 FRAME Set the modality in which IF_EN works. RW 0
0x0: If IF_EN = 0 the interface is disabled immediately.
0x1: If IF_EN = 1 the interface is disabled after all FEC
sync code have been received for the active contexts.
2 ECC_EN Enables the Error Correction Code check for the received RW 0
header (short and long packets for all virtual channel ids).
0x0: Disabled
0x1: Enabled
1 RESERVED Read returns reset value RW 0
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Bits Field Name Description Type Reset
0 IF_EN Enables the physical interface to the module. RW 0

0x0: The interface is disabled. If FRAME =0, it is
disabled immediately. If FRAME = 1, it is disabled when
each context has received the FEC sync code.
0x1: The interface is enabled immediately, the data
acquisition starts on the next FSC sync code.
Writing 1 to this register when the current value is 0 has
the effect to clear the output FIFO. The pixel data of the
following frame will be written in the PING buffer, that is,
the CSI2_CTX_CTRL.PING_PONG bits are reset to 0 as
well.

26517 CSI2_DBG_H

Table 81. CSI2_ DBG_H
Address Offset 0x0000 0044
Physical Address 0x5504 1044 Instance ISS_CSI2_A_REGS1_CORTEX-M3

0x5C00 1044

ISS_CSI2_A_REGS1_L3

Description DEBUG REGISTER (Header)

This register provides a way to debug the CSI2 RECEIVER module with no image sensor connected to the
module. The debug mode is enabled by CSI2_CTRL.DBG_EN. Only full 32-bit values shall be written. The

register is used to write short packets and header of long packets.

Type W
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
DBG
Bits Field Name Description Type Reset
31:.0 DBG 32-bit input value. w 0x0000 0000
169
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2.6.5.1.8

CSI2_COMPLEXIO_CFG

Table 82. CSI2_COMPLEXIO_CFG

Address Offset

Physical Address

0x0000 0050

0x5504 1050
0x5C00 1050

ISS_CSI2_A_REGS1_CORTEX-M3
ISS_CSI2_A_REGS1_L3

Instance

Description COMPLEXIO CONFIGURATION REGISTER for the complex /O
This register contains the lane configuration for the order and position of the lanes (clock and data) and the
polarity order for the control of the PHY differential signals in addition to the control bit for the power FSM.
Type RW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
2w q 8 8 8 8 g
8Es 2 2 & s £ 88 E 38 E B8 E B3 E
> 0 a B < > g 2 c @ c @ £ @ g 2
= El EI N, ¢'7>| ;. RESERVED 3 g @ g § g 2 g X q
5 5 5 8 3
Bits Field Name Description Type Reset
31 RESERVED Reserved R 0
30 RESET_CTRL Controls the reset of the complex 1/O RW 0
0x0: Complex I/O reset active.
0x1: Complex I/O reset deasserted.
29 RESET_DONE Internal reset monitoring of the power domain using the R 0
byte clock provided by the associated CSIPHY (see
Section 1.1.1.1, ISS Clock Domains.
Read 0x1: Reset completed.
Read 0x0: Internal module reset is on going.
28:27 PWR_CMD Command for power control of the complex I/O RW 0x0
0x0: Command to change to OFF state
0x1: Command to change to ON state
0x2: Command to change to Ultralow-Power state
26:25 PWR_STATUS Status of the power control of the complex I1/O R 0x0
Read 0x0: Complex I/O in OFF state
Read 0x1: Complex I/O in ON state
Read 0x2: Complex I/O in Ultralow-Power state
24 PWR_AUTO Automatic switch between ULP and ON states based on RW 0
ULPM signals from complex 1/O
0x0: Disable
0x1: Enable
23:20 RESERVED Reserved R 0x0
19 DATA4_POL +/- differential pin order of data lane 4. RW 0
0x0: +/- pin order
0x1: -/+ pin order
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Bits Field Name

Description

Type Reset

18:16 DATA4_POSITION

Position and order of the data lane 4. The values 6 and 7

are reserved.

0x0:
Ox1:
0x2:
0x3:
0x4:
0x5:

Not used/connected

Data lane 4 is at the position 1.
Data lane 4 is at the position 2.
Data lane 4 is at the position 3.
Data lane 4 is at the position 4.
Data lane 4 is at the position 5.

RW 0x0

15 DATA3_POL

+/- differential pin order of data lane 3.
0x0:
0x1:

+/- pin order
-/+ pin order

RW 0

14:12 DATA3_POSITION

Position and order of the data lane 3. The values 6 and 7

are reserved.

0x0:
Ox1:
0x2:
0x3:
0x4:
0x5:

Not used/connected

Data lane 3 is at the position 1.
Data lane 3 is at the position 2.
Data lane 3 is at the position 3.
Data lane 3 is at the position 4.
Data lane 3 is at the position 5.

RW 0x0

11 DATA2_POL

+/- differential pin order of DATA lane 2.
0x0: +/- pin order (csi2_dx=+ and csi2_dy=-)
0x1: -/+ pin order (csi2_dx=- and csi2_dy=+)

RW 0

10:8 DATA2_POSITION

Position and order of the data lane 2. The values 6 and 7

are reserved.

0x0:
Ox1:
0x2:
0x3:
0x4:
0x5:

Not used/connected

Data lane 2 is at the position 1.
Data lane 2 is at the position 2.
Data lane 2 is at the position 3.
Data lane 2 is at the position 4.
Data lane 2 is at the position 5.

RW 0x0

7 DATA1_POL

+/- differential pin order of data lane 1.
0x0: +/- pin order (csi2_dx=+ and csi2_dy=-)
0x1: -/+ pin order (csi2_dx=- and csi2_dy=+)

RW 0

6:4 DATA1_POSITION

Position and order of the DATA lane 1. 0, 6 and 7 are
reserved. The data lane 1 is always present.

0x0:
Ox1:
0x2:
0x3:
0x4:
0x5:

Not used/connected

Data lane 1 is at the position 1.
Data lane 1 is at the position 2.
Data lane 1 is at the position 3.
Data lane 1 is at the position 4.
Data lane 1 is at the position 5.

RW 0x0

3 CLOCK_POL

+/- differential pin order of clock lane.
0x0: +/- pin order (csi2_dx=+ and csi2_dy=-)
0x1: -/+ pin order (csi2_dx=- and csi2_dy=+)

RW 0
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Bits Field Name Description Type Reset
2:0 CLOCK_POSITION Position and order of the clock lane. 0, 6 and 7 are RW 0x0
reserved. The clock lane is always present.
0x0: Not used/connected
0x1: Clock lane is at the position 1.
0x2: Clock lane is at the position 2.
0x3: Clock lane is at the position 3.
0x4: Clock lane is at the position 4.
0x5: Reserved
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2.6.5.1.9

CSI2_COMPLEXIO_IRQSTATUS

Table 83. CSI2_COMPLEXIO_IRQSTATUS

Address Offset
Physical Address

0x0000 0054

0x5504 1054
0x5C00 1054

Instance

ISS_CSI2_A_REGS1_CORTEX-M3
ISS_CSI2_A_REGS1_L3

Description INTERRUPT STATUS REGISTER - All errors from complex I/0 #1
Type RW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
o
': E n < [82] [9V) —
i 2zosooeg33yd 2229292 5o 0 oo
E'JEJ2EEEEOOOOqumNHooouommmwm
o oo oo @xoeroxx o oooolzzzz2z I T
S233333::2;:;::0888¢850000bb00056
RESERVED :,'3'—“'—“'—”'—“'—“OOOOOn:rxn:n:n:&ﬂﬂ&ﬂmwwmm
T kR R R %9000 0 ¥xxx ¥ ¥ OO0 000 xr
W < B Bl Plp Q@ oo wwwwwongoo oo n oo oo
E W v n n n n xxor oo o r o x o o o w w|w w w
< | = W W W W w r o o o o
= < W W wjw uw
n =
n
Bits Field Name Description Type Reset
31:27 RESERVED Reserved R 0x00
26 STATEALLULPMEXIT At least one of the active lanes has exit the ULPM RW 0
0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
25 STATEALLULPMENTER All active lanes are entering in ULPM. RW 0
0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
24 STATEULPM5 Lane 5in ULPM RW 0
0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
23 STATEULPM4 Lane 4 in ULPM RW 0
0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
22 STATEULPM3 Lane 3 in ULPM RW 0
0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
21 STATEULPM2 Lane 2 in ULPM RW 0
0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
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Bits Field Name Description Type Reset
20 STATEULPM1 Lane 1in ULPM RW 0

0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

19 ERRCONTROLS Control error for lane 5 RW 0

0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

18 ERRCONTROL4 Control error for lane 4 RW 0

0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

17 ERRCONTROL3 Control error for lane 3 RW 0

0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

16 ERRCONTROL2 Control error for lane 2 RW 0

0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

15 ERRCONTROL1 Control error for lane 1 RW 0

0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

14 ERRESC5 Escape entry error for lane 5 RW 0

0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

13 ERRESC4 Escape entry error for lane 4 RW 0

0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

12 ERRESC3 Escape entry error for lane 3 RW 0

0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

11 ERRESC2 Escape entry error for lane 2 RW 0

0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

10 ERRESC1 Escape entry error for lane 1 RW 0

0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
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Bits

Field Name

Description

Type

Reset

9

ERRSOTSYNCHS5

Start of transmission sync error for lane 5

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr

0

ERRSOTSYNCHS4

Start of transmission sync error for lane 4

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr

ERRSOTSYNCHS3

Start of transmission sync error for lane 3

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr

ERRSOTSYNCHS2

Start of transmission sync error for lane 2

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr

ERRSOTSYNCHS1

Start of transmission sync error for lane 1

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr

ERRSOTHS5

Start of transmission error for lane 5

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr

ERRSOTHS4

Start of transmission error for lane 4

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr

ERRSOTHS3

Start of transmission error for lane 3

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr

ERRSOTHS2

Start of transmission error for lane 2

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr

ERRSOTHS1

Start of transmission error for lane 1

0x0: READS: Event is false.
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

RW
W1toClIr
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2.6.5.1.10 CSI2_SHORT_PACKET

Table 84. CSI2_SHORT_PACKET

Address Offset 0x0000 005C

Physical Address 0x5504 105C Instance ISS_CSI2_A_REGS1_CORTEX-M3
0x5C00 105C ISS_CSI2_A_REGS1_L3

Description SHORT PACKET INFORMATION -

This register sets the 24-bit DATA_ID + Short Packet Data Field when the data type is between 0x8 and x0F
Type R

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6

RESERVED SHORT_PACKET
Bits Field Name Description Type Reset
31:24 RESERVED Reads returns 0. R 0x00
23:0 SHORT_PACKET Short Packet information: DATA ID + DATA FIELD R 0x000000
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2.6.5.1.11 CSI2_COMPLEXIO_IRQENABLE

Table 85. CSI2_COMPLEXIO_IRQENABLE

Address Offset
Physical Address

0x0000 0060

0x5504 1060
0x5C00 1060

Instance

ISS_CSI2_A_REGS1_CORTEX-M3
ISS_CSI2_A_REGS1_L3

Description INTERRUPT ENABLE REGISTER - All errors from complex 1/0
Type RW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
o
2k g% o]y 5339 3
=1 2=>2S5S500000uwu<=ma0800303803083873 3
32533 EEEELERQQRREEEEELEEEL
RESERVED 2 S o w p o 4§36 6s6eaeeee2l2?2233833 3
SIS eenbEEE3 33338888886
clebbbb gy g cEEEEuu LYY
& < W oW w W ow
n
Bits Field Name Description Type Reset
31:27 RESERVED Reserved R 0x00
26 STATEALLULPMEXIT At least one of the active lanes has exit the ULPM RW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
25 STATEALLULPMENTER All active lanes are entering in ULPM. RW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
24 STATEULPM5 Lane 5in ULPM RW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
23 STATEULPM4 Lane 4 in ULPM RW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
22 STATEULPM3 Lane 3 in ULPM RW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
21 STATEULPM2 Lane 2 in ULPM RW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
20 STATEULPM1 Lane 1in ULPM RW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
19 ERRCONTROL5 Control error for lane 5 RW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
18 ERRCONTROL4 Control error for lane 4 RW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
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Bits

Field Name

Description

Type

Reset

17

ERRCONTROL3

Control error for lane 3
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

0

16

ERRCONTROL2

Control error for lane 2
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

15

ERRCONTROL1

Control error for lane 1
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

14

ERRESC5

Escape entry error for lane 5
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

13

ERRESC4

Escape entry error for lane 4
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

12

ERRESC3

Escape entry error for lane 3
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

11

ERRESC2

Escape entry error for lane 2
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

10

ERRESC1

Escape entry error for lane 1
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

ERRSOTSYNCHS5

Start of transmission sync error for lane 5
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

ERRSOTSYNCHS4

Start of transmission sync error for lane 4
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

ERRSOTSYNCHS3

Start of transmission sync error for lane 3
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

ERRSOTSYNCHS2

Start of transmission sync error for lane 2
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

ERRSOTSYNCHS1

Start of transmission sync error for lane 1
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

ERRSOTHS5

Start of transmission error for lane 5
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

ERRSOTHS4

Start of transmission error for lane 4
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW

ERRSOTHS3

Start of transmission error for lane 3
0x0: Event is masked
0x1: Event generates an interrupt when it occurs

RW
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Bits Field Name Description Type Reset
1 ERRSOTHS2 Start of transmission error for lane 2 RW 0

0x0: Event is masked
0x1: Event generates an interrupt when it occurs

0 ERRSOTHS1 Start of transmission error for lane 1 RwW 0
0x0: Event is masked

0x1: Event generates an interrupt when it occurs

2.6.5.1.12 CSI2_DBG_P

Table 86. CSI2_DBG_P

Address Offset 0x0000 0068

Physical Address 0x5504 1068 Instance ISS_CSI2_A_REGS1_CORTEX-M3
0x5C00 1068 ISS_CSI2_A_REGS1 L3

Description DEBUG REGISTER (Payload)

This register provides a way to debug the CSI2 RECEIVER module with no image sensor connected to the
module. The debug mode is enabled by CSI2_CTRL.DBG_EN. Only full 32-bit values shall be written. The
register is used to write payload of long packets.

Type W

31 30 29 28 27 26 25 24 /23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

DBG
Bits Field Name Description Type Reset
31:0 DBG 32-bit input value. w 0x0000 0000
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2.6.5.1.13 CSI2_TIMING

Table 87. CSI2_TIMING

Address Offset 0x0000 006C
Physical Address 0x5504 106C

0x5C00 106C

Instance ISS_CSI2_A REGS1_CORTEX-M3
ISS_CSI2_A REGS1 L3

Description TIMING REGISTER
This register controls the CSI2 RECEIVER module. This register shall not be modified while
CSI2_CTRL.IF_ENis setto 1.
It is used to indicate the number of L3 cycles for the Stop State monitoring.
Type RW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
—
3 3
W o ;'
(el Nal i o o 3
U W o o X 7
> | > | > S 4w
|| RESERVED < k& STOP_STATE_COUNTER_|O1
n n 0 2 F =
W w w o O
¥ o o L I a!
O o o
z 0P
Z n 9
Bits Field Name Description Type Reset
31 RESERVED Read returns reset value RW 0
30 RESERVED Read returns reset value RW 1
29 RESERVED Read returns reset value RW 1
28:16 RESERVED Read returns reset value RW Ox1FFF
15 FORCE_RX_MODE_IO1 Control of ForceRxMode signal RW 0
0x0: Deassertion of ForceRxMode. The hardware reset
the bit at the end of the Force RX Mode assertion.
The software can reset the bit in order to stop the
assertion of the ForceRXMode signal prior to the
completion of the period.
0x1: Assertion of ForceRxMode
14 STOP_STATE_X16_101 Multiplication factor for the number of L3 cycles defined in RW 1
STOP_STATE_COUNTER bit field
0x0: The number of L3 cycles defined in STOP_STATE
_COUNTER is multiplied by 1x
0x1: The number of L3 cycles defined in STOP_STATE
_COUNTER is multiplied by 16x
13 STOP_STATE_X4 101 Multiplication factor for the number of L3 cycles defined in RwW 1
STOP_STATE_COUNTER bit field
0x0: The number of L3 cycles defined in STOP_STATE
_COUNTER is multiplied by 1x
0x1: The number of L3 cycles defined in STOP_STATE
_COUNTER is multiplied by 4x
12:0 STOP_STATE_COUNTER_IO1  Stop State counter for monitoring. It indicates the number RW Ox1FFF
of L3 to monitor for Stop State before deasserting
ForceRxMode (complex I/O 1).
The value is from O to 8191.
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2.6.5.1.14 CSI2_CTX_CTRLL i

Table 88. CSI2_CTX_CTRL1_|

Address Offset 0x0000 0070 + (0x20 * i) Index i=0to 7

Physical Address 0x5504 1070 + (0x20 * i) Instance ISS_CSI2_A_REGS1_CORTEX-M3
0x5C00 1070 + (0x20 * i) ISS_CSI2_A_REGS1_L3

Description CONTROL REGISTER - Context

This register controls the Context. This register is shadowed: modifications are taken into account after the
next FSC sync code.

Type RW
31 30 29 & 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
o a) § Q w S
< O 'm w z z > 2 2 0 2 =z
= = Z b o gz 8w
O W £ 5 TRANSCODE FEC_NUMBER COUNT o 20 !
w | z %) =
Wb n u O O o E ] | R
> o T W w 2/ Z2 o |w O
O —
Bits Field Name Description Type Reset
31 BYTESWAP Allows swapping bytes two by two in the payload data. RW 0
It does not affect:
- short packets
- long packet header or footers
- CRC calculation
The purpose is to by swap data send to the OCP port
and/or video port
0x0: Disabled
0x1: Enabled
30 GENERIC Enables the generic mode. RW 0
0x0: Disabled.
Data is received according to
CSI2_CTX_CTRL1.FORMAT and
the long packet code transmitted in the MIPI stream is
used.
0x1: Enabled.
Data is received according to
CSI2_CTX_CTRL1.FORMAT and
the long packet code transmitted in the MIPI stream is
ignored.
29 RESERVED Reserved R 0x0
28 HSCALE Enable horizontal downscaling by a factor of two. Applies RW 0x0
to RAW data when transcoding is enabled.
0x0: Disable
0x1: Enable
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Bits Field Name Description Type Reset
27:24 TRANSCODE Enables image transcoding. RW 0x0

When this features is enabled:

- the data format from the camera is defined by the
FORMAT register

- the format after transcode is defined by the
TRANSCODE register. The memory storage / video port
formats is defined by the TRANSCODE register

0x0: Feature disabled.

0x1: Outputs DPCM compressed RAW10 data.
After compression, pixels are coded on 8 bits.
Data in memory is organized as regular RAW8 data

0x2: Outputs DPCM compressed RAW12 data.
After compression, pixels are coded on 8 bits.
Data in memory is organized as regular RAW8 data

0x3: Outputs A-Law compressed RAW10 data.
After compression, pixels are coded on 8 bits.
Data in memory is organized as regular RAWS data.

0x4: Outputs uncompressed RAWS data.
Data in memory is organized as regular RAW8 data

0x5: Outputs uncompressed RAW10 data.
Data in memory is organized as regular RAW10+EXP16
data

0x6: Outputs uncompressed RAW10 data.
Data in memory is organized as regular packed RAW10
data

0x7: Outputs uncompressed RAW12 data.
Data in memory is organized as regular RAW12+EXP16
data

0x8: Outputs uncompressed RAW12 data.
Data in memory is organized as regular packed RAW12
data

0x9: Outputs uncompressed RAW14 data.

23:16 FEC_NUMBER Number of FEC to receive between using swap of RW 0x01
CSI2_CTX_DAT_PING_ADDR and
CSI2_CTX_DAT_PONG_ADDR for the calculation of the
address in memory (must be used only in interlace mode,
otherwise set to 1).

15:8 COUNT Sets the number of frame to acquire. Once the frame RW 0x00
acquisition starts, the COUNT value is decremented after
every frame. When COUNT reaches 0, the
FRAME_NUMBER_IRQ interrupt is triggered and
CTX_EN is set to 0.

Writes to this bit field are controlled by the
COUNT_UNLOCK bit. During the same OCP write
access, the bit field COUNT_UNLOCK shall be written in
addition to COUNT bit field in order to change the
COUNT value. COUNT can be overwritten dynamically
with a new count value.

0: Infinite number of frames (no count).

1: 1 frame to acquire

255: 255 frames to acquire

7 EOF_EN Indicates if the end of frame signal shall be asserted at RW 0
the end of the line.

Read 0x1: The end of frame signal is asserted at the end
of each frame.

Read 0x0: The end of frame signal is not asserted at the
end of each frame.
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Bits Field Name Description Type Reset
6 EOL_EN Indicates if the end of line signal shall be asserted at the RW 0
end of the line.
Read 0x1: The end of line signal is asserted at the end of
each frame.
Read 0x0: The end of line signal is not asserted at the
end of each frame.
5 CS_EN Enables the checksum check for the received payload RW 0
(long packet only).
0x0: Disabled
0x1: Enabled
4 COUNT_UNLOCK Unlock writes to the COUNT bit field. W 0
Write Ox0: COUNT bit field is locked. Writes have no
effect
Write Ox1: COUNT bit field is unlocked. Writes are
possible.
3 PING_PONG Indicates whether the PING or PONG destination R 1
address (CSI2_CTX_DAT_PING_ADDR or
CSI2_CTX_DAT_PONG_ADDR) was used to write the
last frame.
This bit field toggles after every FEC_NUMBER FEC
sync code received for the current context.
Read 0x1: PONG buffer
Read 0x0: PING buffer
2 VP_FORCE Forces sending of the data to both VPORT and OCP. RW 0
Only applies to formats that existing in two versions:
- One sending data to OCP port only
- One sending data to VPORT only (tagged with the +VP
extension)
The format version sending data only to OCP should be
chosen.
0x0: Disabled
0x1: Enabled
1 LINE_MODULO Line modulo configuration RW 0
0x0: CSI2_CTX_CTRL3.LINE_NUMBER is used once
per frame for the generation of the LINE_NUMBER_IRQ.
0x1: CSI2_CTX_CTRL3.LINE_NUMBER is used as a
modulo number for the generation of the
LINE_NUMBER_IRQ (multiple times the interrupt can be
generated for each frame)
0 CTX_EN Enables the context RW 0

0x0: Disabled
0x1: Enabled
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2.6.5.1.15 CSI2_CTX_CTRL2 i

Table 89. CSI2_CTX_CTRL2_|i

Address Offset 0x0000 0074 + (0x20 * i) Index i=0to 7

Physical Address 0x5504 1074 + (0x20 * i) Instance
0x5C00 1074 + (0x20 * i)

Description CONTROL REGISTER - Context
This register controls the Context. This register is shadowed: modifications are taken into account after the
next FSC sync code (except for VIRTUAL_ID and FORMAT fields). The change of VIRTUIAL_ID and
FORMAT has to occur only when the context is disabled (CSI2_CTX_CTRL1.CTX_EN).

Type RW

ISS_CSI2_A_REGS1_CORTEX-M3
ISS_CSI2_A_REGS1_L3

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8

FRAME

RESERVED
USER_DEF_MAPPING
VIRTUAL_ID
DPCM_PRED

7 6

5 4 3 2 1 0

FORMAT

Bits Field Name

Description

Type

Reset

31:16 FRAME

Frame number received

0x0000

15 RESERVED

Reserved

0

14:13 USER_DEF_MAPPING

Selects the pixel format of USER_DEFINED in FORMAT
0x0: RAW6
0x1: RAW7

0x2: RAWS (not valid if FORMAT is
USER_DEFINED_8 BIT_DATA_TYPE_x_EXP8 with x
from 1 to 8)

RW

0x0

12:11  VIRTUAL_ID

Virtual channel ID

0x0: Virtual Channel ID 0
0x1: Virtual Channel ID 1
0x2: Virtual Channel ID 2
0x3: Virtual Channel ID 3

RW

0x0

10 DPCM_PRED

Selects the DPCM predictor.

0x0: The advanced predictor is used.
Not supported for 10- 8- 10 algorithm.
Performance limited to 1 pixel/cycle.

0x1: The simple predictor is used.

RW

9:0 FORMAT

Data format selection.

0x0: OTHERS (except NULL and BLANKING packets)
0x12: Embedded 8-bit nonimage data (that is, JPEG)
0x18: YUV4:2:0 8 bit

0x19: YUV4:2:0 10 bit

O0x1A: YUV4:2:0 8bit legacy

0x1C: YUV4:2:0 8 bit + CSPS

0x1D: YUV4:2:0 10bit + CSPS

Ox1E: YUV4:2:2 8 bit

Ox1F: YUV4:2:2 10 bit

0x22: RGB565

0x24: RGB888

RW

0x000
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Bits Field Name Description Type Reset
0x28: RAW6
0x29: RAW7
0x2A: RAWS8
0x2B: RAW10
0x2C: RAW12
0x2D: RAW14
0x33: RGB666 + EXP32_24
0x40: USER_DEFINED_8_BIT_DATA TYPE_1
0x41: USER_DEFINED_8 BIT_DATA TYPE_2
0x42: USER_DEFINED_8_BIT_DATA TYPE_3
0x43: USER_DEFINED_8_BIT_DATA TYPE_4
0x44: USER_DEFINED_8_BIT_DATA TYPE_5
0x45: USER_DEFINED_8_BIT_DATA TYPE_6
0x46: USER_DEFINED_8_BIT_DATA TYPE_7
0x47: USER_DEFINED_8_BIT_DATA TYPE_8
0x68: RAWG6 + EXP8
0x69: RAW7 + EXP8
0x80: USER_DEFINED_8_BIT_DATA TYPE_1 + EXP8
0x81: USER_DEFINED_8_BIT_DATA TYPE_2 + EXP8
0x82: USER_DEFINED_8_BIT_DATA TYPE_3 + EXP8
0x83: USER_DEFINED_8_BIT_DATA TYPE_4 + EXP8
0x84: USER_DEFINED_8_BIT_DATA TYPE_5 + EXP8
0x85: USER_DEFINED_8_BIT_DATA TYPE_6 + EXP8
0x86: USER_DEFINED_8_BIT_DATA TYPE_7 + EXP8
0x87: USER_DEFINED_8_BIT_DATA TYPE_8 + EXP8
Ox9E: YUV4:2:2 8bit + VP
OxAO: RGB444 + EXP16
0xAl: RGB555 + EXP16
OxAB: RAW10 + EXP16
OXAC: RAW12 + EXP16
OxAD: RAW14 + EXP16
OXDE: Same as YUV4:2:2 8bit + VP, but data is sent as
16-bit wide words to video port.
Could be used together with the GENERIC and
BYTESWAP features.
OXE3: RGB666 + EXP32
OxE4: RGB888 + EXP32
OXE8: RAW6 + DPCM10 + VP
0x12A: RAWS8 + VP
0x12C: RAW12 + VP
0x12D: RAW14 + VP
0x12F: RAW10 + VP
0x140:
USER_DEFINED_8_BIT_DATA _TYPE_1 DPCM12_VP
0x141:
USER_DEFINED_8 BIT_DATA_TYPE_2_DPCM12_VP
0x142:
USER_DEFINED_8_BIT_DATA _TYPE_3 DPCM12_VP
0x143:
USER_DEFINED_8 BIT_DATA_TYPE_4_DPCM12_VP
0x144:
USER_DEFINED_8_BIT_DATA _TYPE_5 DPCM12_VP
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Bits

Field Name

Description

Type Reset

0x145:
USER_DEFINED_8_BIT_DATA_TYPE_6_DPCM12_VP

0x146:
USER_DEFINED_8_BIT_DATA_TYPE_7_DPCM12_VP

0x147:
USER_DEFINED_8 BIT_DATA_TYPE_8 DPCM12_VP

0x1CO0:
USER_DEFINED_8_BIT_DATA_TYPE_1_DPCM12_EXP
16

Ox1C1:
USER_DEFINED_8_BIT_DATA_TYPE_2_DPCM12_EXP
16

0x1C2:
USER_DEFINED_8_BIT_DATA_TYPE_3 DPCM12_EXP
16

0x1C3:
USER_DEFINED_8 BIT_DATA_TYPE_4 DPCM12_EXP
16

0x1C4:
USER_DEFINED_8_BIT_DATA_TYPE_5 DPCM12_EXP
16

0x1C5:
USER_DEFINED_8_BIT_DATA_TYPE_6_DPCM12_EXP
16

0x1C6:
USER_DEFINED_8_BIT_DATA_TYPE_7_DPCM12_EXP
16

Ox1C7:
USER_DEFINED_8_BIT_DATA_TYPE_8 DPCM12_EXP
16

0x229: RAW7 + DPCM10 + EXP16
0x2A8: RAW6 + DPCM10 + EXP16
0x2AA: RAWS8 + DPCM10 + EXP16

0x2C0: USER_DEFINED_8_BIT_DATA_TYPE_1 +
DPCM10 + EXP16

0x2C1: USER_DEFINED_8_BIT_DATA_TYPE_2 +
DPCM10 + EXP16

0x2C2: USER_DEFINED_8_BIT_DATA_TYPE_3 +
DPCM10 + EXP16

0x2C3: USER_DEFINED_8_BIT_DATA_TYPE_4 +
DPCM10 + EXP16

0x2C4: USER_DEFINED_8_BIT_DATA_TYPE_5 +
DPCM10 + EXP16

0x2C5: USER_DEFINED_8_BIT_DATA_TYPE_6 +
DPCM10 + EXP16

0x2C6: USER_DEFINED_8_BIT_DATA_TYPE_7 +
DPCM10 + EXP16

0x2C7: USER_DEFINED_8_BIT_DATA_TYPE_8 +
DPCM10 + EXP16

0x329: RAW7 + DPCM10 + VP
0x32A: RAWS8 + DPCM10 + VP

0x340: USER_DEFINED_8_BIT_DATA TYPE_1 +
DPCM10 + VP

0x341: USER_DEFINED_8_BIT_DATA TYPE_2 +
DPCM10 + VP

0x342: USER_DEFINED_8_BIT_DATA TYPE_3 +
DPCM10 + VP

0x343: USER_DEFINED_8_BIT_DATA TYPE_4 +
DPCM10 + VP

186

SPRUHL6A-January 2013—-Revised June 2016

Copyright © 2013-2016, Texas Instruments Incorporated

Submit Documentation Feedback


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHL6A

13 TEXAS

INSTRUMENTS

www.ti.com

ISS Interfaces

Bits Field Name

Description Type Reset

0x344: USER_DEFINED_8_BIT_DATA TYPE_5 +
DPCM10 + VP

0x345: USER_DEFINED_8_BIT_DATA TYPE_6 +
DPCM10 + VP

0x346: USER_DEFINED_8_BIT_DATA TYPE_7 +
DPCM10 + VP

0x347: USER_DEFINED_8_BIT_DATA TYPE_8 +
DPCM10 + VP

0x368: RAW6 DPCM12 + VP
0x369: RAW7 DPCM12 + EXP16
0x36A: RAW8 DPCM12 + EXP16
0x3A8: RAW6 DPCM12 + EXP16
0x3A9: RAW7 DPCM12 + VP
0x3AA: RAW8 DPCM12 + VP

2.6.5.1.16 CSI2_CTX_DAT_OFST i

Table 90. CSI2_CTX_DAT_OFST i

Address Offset
Physical Address

Description

Type

0x0000 0078 + (0x20 * i) Index i=0to7
0x5504 1078 + (0x20 * i) Instance ISS_CSI2_A_REGS1_CORTEX-M3
0x5C00 1078 + (0x20 * i) ISS_CSI2_A_REGS1_L3

DATA MEM ADDRESS OFFSET REGISTER - Context

This register sets the offset, which is applied on the destination address after each line is written to memory.
This register applies for both CSI2_CTX_DAT_PING_ADDR and CSI2_CTX_DAT_PONG_ADDR.

For example, it enables to perform 2D data transfers of the pixel data into a frame buffer. In such case, the
pixel data and frame buffer data shall have the same data format.

The 5 LSBs are ignored: the offset shall be a multiple of 32 bytes.

This register is shadowed: modifications are taken into account after the next FSC sync code. Only full 32-bit
values shall be written.

RW

31 30 29 28 27 26

25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

RESERVED OFST RESERVED
Bits Field Name Description Type Reset
31:17 RESERVED Reserved R 0x0000
16:5 OFST Line offset programmed in bytes (signed value 2s RW 0x000

complement).

If OFST = 0, the data is written contiguously in memory.
Otherwise, OFST sets the destination offset between the
first pixel of the previous line and the first pixel of the

current line.
4:0 RESERVED Reserved R 0x00
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2.6.5.1.17 CSI2_CTX DAT_PING_ADDR i
Table 91. CSI2_CTX _DAT_PING_ADDR i
Address Offset 0x0000 007C + (0x20 * i) Index i=0to 7
Physical Address 0x5504 107C + (0x20 * i) Instance ISS_CSI2_A_REGS1_CORTEX-M3
0x5C00 107C + (0x20 * ) ISS_CSI2_A_REGS1_L3
Description DATA MEM PING ADDRESS REGISTER - Context

This register sets the 32-bit memory address where the pixel data are stored. The destination is double
buffered: this register sets the PING address. Double buffering is enabled when the addresses
CSI2_CTX_DAT_PING_ADDR and CSI2_CTX_DAT_PONG_ADDR are different.

The 5 LSBs are ignored: the address shall be aligned on a 32-byte boundary.

This register is shadowed: modifications are taken into account after the next FSC sync code. Only full 32-bit
values shall be written.

Type RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

ADDR RESERVED
Bits Field Name Description Type Reset
315 ADDR 27 most-significant bits of the 32-bit address. RW 0x0000000
4:0 RESERVED Reserved R 0x00

2.6.5.1.18 CSI2_CTX_DAT_PONG_ADDR_|

Table 92. CSI2_CTX_DAT_PONG_ADDR_j

Address Offset 0x0000 0080 + (0x20 * i) Index i=0to7

Physical Address 0x5504 1080 + (0x20 * i) Instance ISS_CSI2_A_REGS1_CORTEX-M3
0x5C00 1080 + (0x20 * i) ISS_CSI2_A_REGS1 L3

Description DATA MEM PONG ADDRESS REGISTER - Context

This register sets the 32-bit memory address where the pixel data are stored. The destination is double-
buffered: this register sets the PONG address. Double-buffering is enabled when the addresses
CSI2_CTX_DAT_PING_ADDR and CSI2_CTX_DAT_PONG_ADDR are different.

The 5 LSBs are ignored: the address shall be aligned on a 32-byte boundary.

This register is shadowed: modifications are taken into account after the next FSC sync code. Only full 32-bit
values shall be written.

Type RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

ADDR RESERVED
Bits Field Name Description Type Reset
315 ADDR 27 most-significant bits of the 32-bit address. RW 0x0000000
4:0 RESERVED Reserved R 0x00
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2.6.5.1.19 CSI2_CTX_IRQENABLE_|

Table 93. CSI2_CTX_IRQENABLE_|

Address Offset
Physical Address

0x0000 0084 + (0x20 * i) Index i=0to 7

0x5504 1084 + (0x20 * i) Instance
0x5C00 1084 + (0x20 * i)

ISS_CSI2_A_REGS1_CORTEX-M3
ISS_CSI2_A_REGS1_L3

Description INTERRUPT ENABLE REGISTER - Context
This register regroups all the events related to context.
Type RW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
o
o
gl g Q_:
z | = |
S o [ o
FwaooldYoooco
O m s & g xx x x
RESERVED =S w1
2z % o won wo
z Ol - 4w w
O || W 4
O w s
Iz <
8 I
Q [
Bits Field Name Description Type Reset
319 RESERVED Reserved R 0x000000
8 ECC_CORRECTION_IRQ Context - ECC has been used to correct the only 1-bit RW 0
error (long packet only).
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
7 LINE_NUMBER_IRQ Context - Line number is reached. RwW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
6 FRAME_NUMBER_IRQ Context - Frame counter reached. RwW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
5 CS_IRQ Context - Check-Sum of the payload mismatch detection RW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
4 RESERVED Reserved R 0
3 LE_IRQ Context - Line end sync code detection. RwW
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
2 LS_IRQ Context - Line start sync code detection. RwW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
1 FE_IRQ Context - Frame end sync code detection. RwW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
0 FS_IRQ Context - Frame start sync code detection. RwW 0
0x0: Event is masked
0x1: Event generates an interrupt when it occurs
SPRUHL6A-January 2013—-Revised June 2016 189

Submit Documentation Feedback

Copyright © 2013-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHL6A

ISS Interfaces

13 TEXAS
INSTRUMENTS

www.ti.com

2.6.5.1.20 CSI2_CTX_IRQSTATUS i

Table 94. CSI2_CTX_IRQSTATUS_i

Address Offset
Physical Address

0x0000 0088 + (0x20 * i) Index
0x5504 1088 + (0x20 * i) Instance

0x5C00 1088 + (0x20 * i)

i=0to 7

ISS_CSI2_A_REGS1_CORTEX-M3
ISS_CSI2_A_REGS1_L3

Description INTERRUPT STATUS REGISTER - Context
This register regroups all the events related to Context.
Type RW
31 30 29 28 27 26 25 2423 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
o
o
gl g Q_:
z | = |
O ¢ [ -
FwaooldYoooco
O m s & g xx x x
RESERVED =S w1
2z % o won wo
z Ol - 4w w
O || W 4
O w s
Iz <
8 O
Q [
Bits Field Name Description Type Reset
31:9 RESERVED Reserved R 0x000000
8 ECC_CORRECTION_IRQ Context - ECC has been used to do the correction of the RW 0
only 1-bit error status (long packet only). W1toClr
0x0: READS: Event is false.
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
7 LINE_NUMBER_IRQ Context - Line number reached status. RwW 0
0x0: READS: Event is false. WitoClr
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
6 FRAME_NUMBER_IRQ Context - Frame counter reached status RwW 0
0x0: READS: Event is false. WitoClr
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
5 CS_IRQ Context - Check-Sum mismatch status. RwW 0
. . : W1toClIr
0x0: READS: Event is false.
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
4 RESERVED Reserved R 0
3 LE_IRQ Context - Line end sync code detection status. RwW
0x0: READS: Event is false. WitoClr
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
2 LS_IRQ Context - Line start sync code detection status. RwW 0
0x0: READS: Event is false. WitoClr
WRITES: Status bit unchanged.
0x1: READS: Event is true (pending).
WRITES: Status bit is reset.
190 SPRUHL6A-January 2013—-Revised June 2016

Copyright © 2013-2016, Texas Instruments Incorporated

Submit Documentation Feedback


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHL6A

13 TEXAS
INSTRUMENTS

www.ti.com

ISS Interfaces

Bits

Field Name

Description Type

Reset

1

FE_IRQ

Context - Frame end sync code detection status. RW

0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

0

0

FS_IRQ

Context - Frame start sync code detection status. RW

0x0: READS: Event s false. W1toClr
WRITES: Status bit unchanged.

0x1: READS: Event is true (pending).
WRITES: Status bit is reset.

2.6.5.1.21 CSI2_CTX_CTRL3 i

Table 95. CSI2_CTX_CTRL3_|i

Address Offset
Physical Address

0x0000 008C + (0x20 * i) Index i=0to7

0x5504 108C + (0x20 * i) Instance
0x5C00 108C + (0x20 * i)

ISS_CSI2_A_REGS1_CORTEX-M3
ISS_CSI2_A_REGS1_L3

Description CONTROL REGISTER - Context
This register controls the Context. This register is shadowed: modifications are taken into account after the
next FSC sync code.
Type RW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 3 2 1 0
[a)
w
>
5 ALPHA LINE_NUMBER
0
o
Bits Field Name Description Type Reset
31:30  RESERVED Reserved R 0x0
29:16  ALPHA Alpha value for RGB888, RGB666 and RBG444. RW 0x0000
15:0 LINE_NUMBER Line number for the interrupt generation RW 0x0000
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2.6.5.2

ISS CSI2 REGS2 Registers

Table 96 summarizes the CSI2 REGS2 registers.

Table 96. ISS CSI2 REGS2 Registers Mapping Summary

Register Name Type Register Address Offset ISS CSI2_A_REGS2 ISS_CSI2_A_REGS2
Width Base Address Base Address
(Bits) Cortex-M3 Private L3 Interconnect
Access
CSI2_CTX_TRANSCODEH_]i RW 32 0x0000 0000 + 0x5504 11CO + 0x5C00 11C0 +
(0x8 * i) (0x8 * i) (0x8 * i)
CSI2_CTX_TRANSCODEV i RW 32 0x0000 0004 + 0x5504 11C4 + 0x5C00 11C4 +
(0x8 * i) (0x8 * i) (0x8 * i)
2.6.5.2.1 CSI2_CTX_TRANSCODEH i
Table 97. CSI2_CTX_TRANSCODEH i
Address Offset 0x0000 0000 + (0x8 * i) Index i=0to7
Physical Address 0x5504 11CO + (0x8 * i) Instance ISS_CSI2_A_REGS2_CORTEX-M3

Description

Type

0X5C00 11CO + (0x8 * i)

RW

ISS_CSI2_A_REGS2_L3

Transcode configuration register: defines horizontal frame cropping

31 30 29 28 27 26 25 24 /23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

o o
w w
> >
e HCOUNT e HSKIP
) )
| w
14 14
Bits Field Name Description Type Reset
31:29 RESERVED Reserved R 0x0
28:16 HCOUNT Pixels to output per line when the values is between 1 RW 0x0000
and 8191.
Pixels HSKIP-WIDTH pixels are output when
HCOUNT=O0.
WIDTH corresponds to the image width provided by the
sensor.
15:13 RESERVED Reserved R 0x0
12:0 HSKIP Pixel to skip horizontally. RW 0x0000

Valid values: 0-8191
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2.6.5.2.2 CSI2_CTX_TRANSCODEV i

Table 98. CSI2_CTX_TRANSCODEV_]|

Address Offset 0x0000 0004 + (0x8 * i) Index i=0to 7

Physical Address 0x5504 11C4 + (0x8 * i) Instance ISS_CSI2_A_REGS2_CORTEX-M3
0x5C00 11C4 + (0x8 * i) ISS_CSI2_A_REGS2_L3

Description Transcode configuration register: defines vertical frame cropping

Type RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

[a) [a)
w w
> >
e VCOUNT e VSKIP
N N
L L
4 4
Bits Field Name Description Type Reset
31:29 RESERVED Reserved R 0x0
28:16 VCOUNT Lines to output per frame when the values is between 1 RW 0x0000
and 8191.
Pixels VSKIP-HEIGHT pixels are output when
VCOUNT=0.
HEIGHT corresponds to the image height provided by the
sensor.
15:13 RESERVED Reserved R 0x0
12:0 VSKIP Pixel to skip vertically RW 0x0000
Valid values: 0-8191
SPRUHL6A-January 2013—-Revised June 2016 193

Submit Documentation Feedback
Copyright © 2013-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHL6A

13 TEXAS
INSTRUMENTS

ISS Interfaces www.ti.com

2.7 ISSTCTRL

271 ISS TCTRL Environment
There are no particular environment attributes. See Section 2.2, ISS Interfaces Environment.

2.7.2 ISS TCTRL Integration
Figure 74 shows the integration of the TCTRL.

For information about the power domain, clocks, reset, and hardware requests, see Section 1.2.5, ISS
Power Management.
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Figure 74. ISS TCTRL Integration
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2.7.3 ISS TCTRL Functional Description
2731 ISS TCTRL Features
The TCTRL generates the control signals (cam_strobe and cam_shutter) for the flash prestrobe, flash
strobe, and mechanical shutters.
The TCTRL includes a timing generator and a control-signal generator.
2.7.3.2 ISS TCTRL Control-Signal Generator
The control-signal generator generates the prestrobe, strobe, and shutter signals: cam_strobe and
cam_shutter. Figure 75 shows the principle of control-signal generation.
Figure 75. TCTRL Control-Signal Generation
| Control-signal generator |
| |
| Shutter Shutter Shutter | SHUTTER I cam_shutter
| frame delay length } — >
I counter CNT% counter CNT% counter I
| |
| |
| Prestrobe Prestrobe |
| replay replay 4 I
counter | CNTCLK] counter
| [ |
| |
| |
| Prestrobe Prestrobe Prestrobe |
I frame oNTOLE delay ONTOLK length [—® I
| counter counter i counter PRESTROBE | o strobe
| s L Y N\ _
I STROBE I
Strobe Strobe Strobe
: » frame onToLd delay ONTOLR length |— I
| counter counter oL counter :
| |
| Reset |
| length |
CNTCLK] counter
| = ) [
I 5 & s |
I = 2 8 )\TCTRL_CTRL[28:27] NSEL I
(&) (&) o
| = |
| |
| U, d
TCTRL_CTRL[31] GRESETDIR
&2 2 8
< & 5 3
a 8 3
° 9
€
8
The control-signal generator gathers precise timings for the cam_strobe and cam_shutter signals, to
assert and deassert the signals at known times. The timing control-signal generator can be synchronized
on the vertical synchronization signal coming from the CSI2-A, parallel interface (CPI), or on an externally
generated cam_global_reset signal.
This multiplexer can also select the externally generated cam_global_reset signal as the trigger event. The
TCTRL_CTRL[31] GRESETDIR bit defines the direction of cam_global_reset.
» The externally generated cam_global_reset is used as a trigger when TCTRL_CTRL[31] GRESETDIR
=0 and TCTRL_CTRL[28:27] INSEL = 3.
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e The internally generated cam_global_reset is used as a trigger when TCTRL_CTRL[31] GRESETDIR
=1 and TCTRL_CTRL[28:27] INSEL = 3.

The cam_global_reset signal can also be generated internally by the control-signal generator under
software control. In this case, the prestrobe and shutter signals are synchronized on internally generated
cam_global reset . The multiplexer controls whether control-signal generation must be triggered by the
internal or external cam_global_reset.

The prestrobe-, strobe-, and shutter-control signals can be individually enabled at any time. These signals
must not be disabled by software.

The clock divider generates the CNTCLK clock based on the functional clock. The clock divider is
programmable. Table 99 lists the possible frequencies as a function of the divisor values.

Table 99. ISS TCTRL Control-Signhal Generator: CNTCLK Frequencies

Divisor Value TCTRL_CTRL[18:10] CNTCLK Clock CNTCLK Precision (ns)
DIVC
0 (default) Clock gated. No clock. N/A
1 200 MHz 5
2 100 MHz 10
3 66,667 MHz 15
4 50 MHz 20
510 0.392 MHz 2550
511 0.391 MHz 2555

There are three counters per control signal, for a total of nine counters. Each counter is programmable.
* The frame counter is decreased each time a full new frame is received.
— A new frame is detected by the TCTRL module when CAMEVTX is received.

— The frame counter determines how many whole frames must be ignored before the delay counter is
triggered. The frame counters can be set to 0 to bypass the frame counters.

» The delay counter determines the control-signal activation delay. The counter is decreased at every
CNTCLK clock cycle. When the counter reaches 0, the control signal is asserted. If the delay counter is
set to 0, the control signal is asserted immediately.

» The activation-length counter determines the length of control-signal assertion. The counter is
decreased at every CNTCLK clock cycle. When the counter reaches 0, the signal is deasserted and
the control-signal enable bit is disabled. If the activation length is set to 0, the control signal is not
asserted and the control-signal enable bit is disabled.

The polarity of the following signals can be individually selected:

e TCTRL_CTRL[26] STRBPSTRBPOL for the prestrobe and strobe signals

e TCTRL_CTRL[24] SHUTPOL for the shutter signal

 TCTRL_CTRL[30] GRESETPOL for cam_global_reset

Software can trigger the generation of cam_global reset to the camera module. The length of signal-
activation is programmable. The counter is decreased at every CNTCLK clock cycle. When the counter
reaches 0, the signal is deasserted and the global reset enable bit is disabled (the TCTRL_CTRL[29]
GRESETEN bit). If the activation length is set to 0, the control signal is not asserted and the control-signal

enable bit is disabled. The polarity of cam_global_reset can be selected (the TCTRL_CTRL[30]
GRESETPOL bit).

Figure 76 shows the use of cam_global_reset set as an input or output signal. cam_global_reset is
asynchronous, edge-sensitive, and asserted for at least one interconnect clock cycle.
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Figure 76. ISS TCTRL Use of cam_global_reset With Global Reset Release Camera Modules

A. cam_global_reset is set as an ISS output signal. |

Electronic . .
shutter Mechanical shutter Electronic shutter
| ERS RESET INTEGRATION READOUT | | ERS
Max integration time | |
P |
Register write Effective integration time |
\ . N |
' |
cam_global_reset (OUT) E i
. |
1 ! |
1 X '
1« b »
1
cam_shutter (OUT) , OPEN CLOSE OPEN
j
:‘ \VI‘ L}
cam_strobe (OUT) , OFF ON OFF
T
1
1
B. cam_global_reset is set as an ISS input signal. |
Electronic Mechanical shutter Electronic shutter
shutter
ERS | | Reser INTEGRATION READOUT | | ERS
Max integration time 1
Effective integration ti'r"ne
—_—>
| :
cam_global_reset (INPUT) I !
! :
| 1 1
I e >
I
cam_shutter (OUT) OPEN : CLOSE OPEN
I
| 1 .
: 1
cam_strobe (OUT) OFF | ON OFF
T
|

There are two types of shutter mechanisms: mechanical and electronic. A mechanical shutter is used only
for high-resolution sensors. The three control signals (cam_global reset, cam_shutter, and cam_strobe)
are useful with a mechanical shutter. High frame rates can be achieved only with an electronic shutter.
When an electronic shutter is used, none of the three control signals is used.

* Mechanical shutter mechanism:

— Reset: All pixels of the sensor are reset to their black value. When the sensor has a global reset
feature, the mechanical shutter can be open during reset.

— Integration: The light received by the sensor is transformed into electrical charges that are stored
inside pixels. At the end of the integration time, the shutter must be closed. Exposure time is
defined by the time between reset release and shutter close.
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— Readout: The charges accumulated in pixels are converted to digital values that are sent to the
camera receiver.

» Electronic rolling shutter (ERS) mechanism:

— Each line of the sensor is reset separately and read after a fixed amount of time. Exposure time is
defined by the time between reset and read.

2.7.4 ISS TCTRL Programming Model
The following settings must be done before enabling the TCTRL.

2.7.4.1 ISS TCTRL Camera-Control Signal Generator

Two configurations apply:

» First configuration: The control signals are based on the vertical synchronization information coming
from the camera module or from externally generated cam_global_reset.

» Second configuration: The control signals are based on internally generated cam_global_reset.

2.7.4.1.1 ISS TCTRL Vertical Sync-Based Control-Signal Generation or Externally Generated
cam_global_reset

To enable control-signal generation in the first configuration, follow the procedure listed in Table 100.

Table 100. ISS TCTRL Enabling the Control-Signal Generation in First Configuration

Step Bit Field Value
Select the input that triggers the control signals. TCTRL_CTRL[28:27] INSEL 0x0: CSI2A
The trigger signal can come from the CSI2-A, 0x2: VS signal
Parallel interface (CPI) or the externally generated 0x3: Global reset
cam_global_reset signal.
Set the global reset as input signal. Writes to the TCTRL_CTRL[31] GRESETDIR 0x0

TCTRL_CTRL[29] GRESETEN bit do not trigger
the CAM_STROBE and CAM_SHUTTER signals
and do not generate the CAM_GLOBAL_RESET
signal.

The following bits are cleared automatically to 0 « TCTRL_CTRL[21] SHUTEN

after the signal assertion: . TCTRL_CTRL[22] PSTRBEN
e TCTRL_CTRL[23] STRBEN

Set the polarity of the SHUTTER, « TCTRL_CTRL[24] SHUTPOL
Si;rl?ng/PRESTROBE, and cam_global_reset . TCTRL_CTRL[26] STRBPSTRBPOL

‘ ¢ TCTRL_CTRL[30] GRESETPOL
Set the clock divisor value, which generates the TCTRL_CTRL[18:10] DIVC 0x0: Disable CNTCLK
CNTCLK clock The clock is set by CNTCLK = 0 to 511: Divider
ISS_FCLK/TCTRL_CTRL[18:10] DIVC.
Set the frame counters. + TCTRL_FRAME[5:0] SHUT 0: TCTRL does not

delay any frame in input.

+ TCTRL_FRAME[11:6] PSTRB 11063

* TCTRL_FRAME[17:12] STRB
Set the delay counters. « TCTRL SHUT DELAY The possible values are

25
« TCTRL_PSTRB_DELAY 0 to 2 1 cycles. The
— — cycles are at the

¢ TCTRL_STRB_DELAY CNTCLK clock
frequency. The
maximum signal
duration is (2% 1) x
511/200 MHz =
85.73157376 s
(TCTRL_CTRL[18:10]
DIVC = 511).
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Table 100. ISS TCTRL Enabling the Control-Signal Generation in First Configuration (continued)
Bit Field

Step Value

Set the signal durations.

The possible values are
0 to 22* 1 cycles. The
cycles are at the
CNTCLK clock
frequency. The
maximum signal
duration for a 200 MHz
input clock is (224 1) x
511/200 MHz =
42.865784325 s
(TCTRL_CTRL.DIVC =

+ TCTRL_SHUT_LENGTH
« TCTRL_PSTRB_LENGTH
« TCTRL_STRB_LENGTH

511).
Enable the SHUTTER signal. TCTRL_CTRL[21] SHUTEN 0ox1
Enable the PRESTROBE signal. TCTRL_CTRL[22] PSTRBEN 0x1
Enable the STROBE signal. TCTRL_CTRL[23] STRBEN 0x1

2.7.4.12

To enable control-signal generation in the second configuration, follow the procedure listed in Table 101.

ISS TCTRL Internally Generated cam_global_reset-Based Control-Signal Generation

Table 101. ISS TCTRL Enabling the Control-Signal Generation in Second Configuration

Bit Field
TCTRL_CTRL[28:27] INSEL

Value
0x3: Global reset

Step

Select the input to global reset, to loop back the
internally generated GLOBAL_RESET. Vertical
synchronization events do not trigger the
CAM_STROBE and CAM_SHUTTER signals.

Set the global reset as output signal.

TCTRL_CTRL[31] GRESETDIR 0x1
The following bits are cleared automatically to 0 + TCTRL_CTRL[21] SHUTEN 0x0

after the signal assertion: . TCTRL_CTRL[22] PSTRBEN
« TCTRL_CTRL[23] STRBEN
¢« TCTRL_CTRL[29] GRESETEN

Set the polarity of the SHUTTER, « TCTRL_CTRL[24] SHUTPOL
STROBE/PRESTROBE, and cam_global_reset . TCTRL_CTRL[26] STRBPSTRBPOL

signals.
¢ TCTRL_CTRL[30] GRESETPOL

Set the clock divisor value, which generates the
CNTCLK clock The clock is set by CNTCLK =
ISS_FCLK/TCTRL_CTRL[18:10] DIVC.

TCTRL_CTRL[18:10] DIVC

0x0: Disable CNTCLK
0 to 511: Divider

Set the frame counters.

+ TCTRL_FRAME[5:0] SHUT
+ TCTRL_FRAME[11:6] PSTRB

0: TCTRL does not
delay any frame in input.
1to 63

« TCTRL_FRAME[17:12] STRB

Set the delay counters.

+ TCTRL_SHUT_DELAY

e TCTRL_PSTRB_DELAY

e TCTRL_STRB_DELAY

The possible values are
0 to 22° 1 cycles. The
cycles are at the
CNTCLK clock
frequency. The
maximum signal
duration is (2% 1) x
511/200 MHz =
85.73157376 s
(TCTRL_CTRL[18:10]
DIVC = 511).
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Table 101. ISS TCTRL Enabling the Control-Signal Generation in Second Configuration (continued)

Step Bit Field Value
Set the signal durations. « TCTRL SHUT LENGTH The possible values are

0 to 22* 1 cycles. The
TCTRL_PSTRB_LENGTH cycles are at the

¢ TCTRL_STRB_LENGTH CNTCLK clock
frequency. The
maximum signal
duration for a 200 MHz
input clock is (224 1) x
511/200 MHz =
42.865784325 s
(TCTRL_CTRL.DIVC =
511).

Set the cam_global_reset assertion time. TCTRL_GRESET_LENGTH The possible values are
0 to 22* 1 cycles. The
cycles are at the
CNTCLK clock
frequency. The
maximum signal
duration for a 200 MHz
input clock is (2 1) x
511/200 MHz =
42.865784325 s
(TCTRL_CTRL.DIVC =
511).

Enable the SHUTTER signal. TCTRL_CTRL[21] SHUTEN 0x1
Enable the PRESTROBE signal. TCTRL_CTRL[22] PSTRBEN 0x1
Enable the STROBE signal. TCTRL_CTRL[23] STRBEN 0x1

Enable the cam_global_reset control-signal TCTRL_CTRL[29] GRESETEN 0ox1
generation.

NOTE: Setting the following bits to 1 simultaneously leads to unpredictable behavior:
e TCTRL_CTRL[21] SHUTEN
e TCTRL_CTRL[22] PSTRBEN
+  TCTRL_CTRL[23] STRBEN
e TCTRL_CTRL [29] GRESETEN

The following bits must be set before TCTRL_CTRL[29] GRESETEN is enabled:

«  TCTRL_CTRL[21] SHUTEN
«  TCTRL_CTRL[22] PSTRBEN
«  TCTRL_CTRL[23] STRBEN

2.74.1.3 ISS TCTRL STROBE and PRESTROBE Signal Generation for Red-Eye Removal

The STROBE and PRESTROBE signal generation enables a strobe flash for red-eye removal. The
process is shown in Figure 77. The dotted line corresponds to known timings from which the delay
counters start decreasing: cam_global_reset event.

SPRUHL6A-January 2013—-Revised June 2016 201

Submit Documentation Feedback
Copyright © 2013-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHL6A

13 TEXAS
INSTRUMENTS

ISS Interfaces www.ti.com

Figure 77. cam_strobe Signal-Generation for Red-Eye Removal

cam_global_reset event

t1

PRESTROBE

A

STROBE

cam_strobe=PRESTROBE or STROBE

OFF IONI OFF IONI OFF |ON] OFF I ON I

» t1: Set by the TCTRL_PSTRB_DELAY register
» t2: Set by the TCTRL_PSTRB_LENGTH register

e t5: Set by the TCTRL_PSTRB_REPLAY[24:0] DELAY bit field. The number of times the pulse is
repeated is controlled by the TCTRL_PSTRB_REPLAY[31:25] COUNTER bit field.

In the previous example, TCTRL_PSTRB_REPLAY[31:25] COUNTER = 2.

— The possible delay values are 0 to 22° 1 cycle. The cycles are at the CNTCLK clock frequency. The
maximum signal duration is (2?° 1) x 511/200 MHz = 85.73157376 s (TCTRL_CTRL[18:11] DIVC =
511).

— The possible count values are 0 to 127 additional pulses.
e 13: Set by the TCTRL_STRB_DELAY register
* t4: Set by the TCTRL_STRB_LENGTH register

275 ISS TCTRL Registers
Table 102 lists the TCTRL instance.
Table 102. ISS TCTRL Instance Summary
Module Name Base Address Base Address Size
Cortex-M3 Private Access L3 Interconnect
ISS_TCTRL 0x5504 0400 0x5C00 0400 256 bytes
Table 103 summarizes the TCTRL registers.
Table 103. ISS TCTRL Registers Mapping Summary
Register Name Type Register Address Offset ISS_TCTRL ISS_TCTRL
Width Base Address Base Address
(Bits) Cortex-M3 Private L3 Interconnect
Access
TCTRL_REVISION R 32 0x0000 0000 0x5504 0400 0x5C00 0400
TCTRL_SYSCONFIG RW 32 0x0000 0004 0x5504 0404 0x5C00 0404
TCTRL_SYSSTATUS R 32 0x0000 0008 0x5504 0408 0x5C00 0408
TCTRL_STRB_LENGTH RW 32 0x0000 0010 0x5504 0410 0x5C00 0410
TCTRL_PSTRB_LENGTH RwW 32 0x0000 0014 0x5504 0414 0x5C00 0414
TCTRL_SHUT_LENGTH RW 32 0x0000 0018 0x5504 0418 0x5C00 0418
TCTRL_GRESET_LENGTH RW 32 0x0000 001C 0x5504 041C 0x5C00 041C
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Table 103. ISS TCTRL Registers Mapping Summary (continued)

Register Name Type Register Address Offset ISS_TCTRL ISS_TCTRL
Width Base Address Base Address
(Bits) Cortex-M3 Private L3 Interconnect
Access
TCTRL_STRB_DELAY RW 32 0x0000 0020 0x5504 0420 0x5C00 0420
TCTRL_PSTRB_DELAY RW 32 0x0000 0024 0x5504 0424 0x5C00 0424
TCTRL_SHUT_DELAY RW 32 0x0000 0028 0x5504 0428 0x5C00 0428
TCTRL_CTRL RW 32 0x0000 0030 0x5504 0430 0x5C00 0430
TCTRL_PSTRB_REPLAY RW 32 0x0000 0034 0x5504 0434 0x5C00 0434
TCTRL_FRAME RW 32 0x0000 0038 0x5504 0438 0x5C00 0438

2.75.1 TCTRL_REVISION

Table 104. TCTRL_REVISION

Address Offset
Physical Address

0x0000 0000

0x5504 0400
0x5C00 0400

Instance ISS_TCTRL_CORTEX-M3

ISS_TCTRL_L3

Description IP Revision Identifier (X.Y.R)
Used by software to track features, bugs, and compatibility
Type R

31 30 29 28 27 26 25 24 /23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

REVISION
Bits Field Name Description Type Reset
31:0 REVISION IP revision R See®
@ Tlinternal data
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2.75.2 TCTRL_SYSCONFIG
Table 105. TCTRL_SYSCONFIG
Address Offset 0x0000 0004
Physical Address 0x5504 0404 Instance ISS_TCTRL_CORTEX-M3
0x5C00 0404 ISS_TCTRL_L3
Description OCP-SOCKET SYSTEM CONFIGURATION REGISTER
Type RW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
'_
W w
0 2
RESERVED T
=
& <
Bits Field Name Description Type Reset
31:2 RESERVED Reserved R 0x0000 0000
1 SOFT_RESET Software reset. Set the bit to 1 to trigger the module RW 0
reset. The bit is automatically reset be the hardware.
During reads return 0.
0x0: Normal mode.
0x1: The module is reset.
0 AUTO_IDLE Internal OCP and functional clock gating strategy RW 1
0x0: OCP and functional clocks are free-running
0x1: Automatic clock gating strategy is applied, based on
the OCP interface activity for interface clock and on the
functional activity for functional clocks.
2.75.3 TCTRL_SYSSTATUS
Table 106. TCTRL_SYSSTATUS
Address Offset 0x0000 0008
Physical Address 0x5504 0408 Instance ISS_TCTRL_CORTEX-M3
0x5C00 0408 ISS_TCTRL_L3
Description OCP-SOCKET SYSTEM STATUS REGISTER
Type R
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
[}
z
o
[a}
RESERVED )
[
N
L
[
Bits Field Name Description Type Reset
311 RESERVED Reserved R 0x0000 0000
0 RESET_DONE Internal reset monitoring R 0
Read 0x1: Reset completed.
Read 0x0: Internal module reset is ongoing.
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2754 TCTRL_STRB_LENGTH

Table 107. TCTRL_STRB_LENGTH

Address Offset 0x0000 0010

Physical Address 0x5504 0410 Instance ISS_TCTRL_CORTEX-M3
0x5C00 0410 ISS_TCTRL_L3

Description TIMING CONTROL - STROBE LENGTH REGISTER

This register is used by the TIMING CTRL module to generate the STROBE signal.
Type RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 O

RESERVED LENGTH
Bits Field Name Description Type Reset
31:24 RESERVED Reserved R 0x00
23:0 LENGTH Sets the length of the CAM_STROBE signal assertion in RW 0x000000

cycles of the CNTCLK clock. The CNTCLK frequency is
generated with the TCTRL_CTRL.DIVC bit field. After
signal assertion, the TCTRL_CTRL.STRBEN bit is
automatically cleared. The possible values are 0 to 2%-1
cycles.

2755 TCTRL_PSTRB_LENGTH

Table 108. TCTRL_PSTRB_LENGTH

Address Offset 0x0000 0014

Physical Address 0x5504 0414 Instance ISS_TCTRL_CORTEX-M3
0x5C00 0414 ISS_TCTRL_L3

Description TIMING CONTROL - PRESTROBE LENGTH REGISTER

This register is used by the TIMING CTRL module to generate the PRESTROBE signal.
Type RW

31 30 29 28 27 26 25 24 /23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

RESERVED LENGTH
Bits Field Name Description Type Reset
31:24 RESERVED Reserved R 0x00
23:0 LENGTH Sets the length of the CAM_PRESTROBE signal RW 0x000000

assertion in cycles of the CNTCLK clock. The CNTCLK
frequency is generated with the TCTRL_CTRL.DIVC bit
field. After signal assertion, the TCTRL_CTRL.PSTRBEN
bit is automatically cleared. The possible values are 0 to
2%-1 cycles.
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2756 TCTRL_SHUT_LENGTH

Table 109. TCTRL_SHUT_LENGTH

Address Offset 0x0000 0018
Physical Address 0x5504 0418 Instance
0x5C00 0418
Description TIMING CONTROL - SHUTTER LENGTH REGISTER

ISS_TCTRL_CORTEX-M3
ISS_TCTRL_L3

This register is used by the TIMING CTRL module to generate the SHUTTER signal.

Type RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

RESERVED LENGTH
Bits Field Name Description Type Reset
31:24 RESERVED Reserved R 0x00
23:0 LENGTH Sets the length of the CAM_SHUTTER signal assertion in RW 0x000000

cycles of the CNTCLK clock. The CNTCLK frequency is
generated with the TCTRL_CTRL.DIVC bit field. After
signal assertion, the TCTRL_CTRL.SHUTEN bit is
automatically cleared. The possible values are 0 to 2%-1

cycles.

2757 TCTRL_GRESET_LENGTH

Table 110. TCTRL_GRESET_LENGTH

Address Offset 0x0000 001C

Physical Address 0x5504 041C Instance ISS_TCTRL_CORTEX-M3
0x5C00 041C ISS_TCTRL_L3

Description TIMING CONTROL - GLOBAL SHUTTER LENGTH REGISTER

This register is used by the TIMING CTRL module to generate the CAM.GRESET signal.

Type RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11

10 9 8 7 6 5 4 3 2 1 O

RESERVED LENGTH
Bits Field Name Description Type Reset
31:24 RESERVED Reserved R 0x00
23:0 LENGTH Sets the length of the CAM_GLOBAL_RESET signal RW 0x000000

assertion in cycles of the CNTCLK clock.

The CNTCLK frequency is generated with the

TCTRL_CTRL.DIVC bit field. After signal assertion, the
TCTRL_CTRL.GRESETEN bit is automatically cleared.
The possible values are 0 to 22*-1 cycles.
The polarity of the CAM_GLOBAL_RESET signal is set
by the TCTRL_CTRL.GRESETPOL bit.
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2758 TCTRL_STRB_DELAY

Table 111. TCTRL_STRB_DELAY

Address Offset 0x0000 0020

Physical Address 0x5504 0420 Instance ISS_TCTRL_CORTEX-M3
0x5C00 0420 ISS_TCTRL_L3

Description TIMING CONTROL - STROBE DELAY REGISTER

This register is used by the TIMING CTRL module to generate the STROBE signal.
Type RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 O

RESERVED DELAY
Bits Field Name Description Type Reset
31:25 RESERVED Reserved R 0x00
24:0 DELAY Sets the delay for the CAM_STROBE signal assertion in RW 0x0000000

cycles of the CNTCLK clock. The CNTCLK frequency is
generated with the TCTRL_CTRL.DIVC bit field. The
possible values are 0 to 22°-1 cycles.

2759 TCTRL_PSTRB_DELAY

Table 112. TCTRL_PSTRB_DELAY

Address Offset 0x0000 0024

Physical Address 0x5504 0424 Instance ISS_TCTRL_CORTEX-M3
0x5C00 0424 ISS_TCTRL_L3

Description TIMING CONTROL - PRE STROBE DELAY REGISTER

This register is used by the TIMING CTRL module to generate the PRESTROBE signal.
Type RW

31 30 29 28 27 26 25 24 /23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

RESERVED DELAY
Bits Field Name Description Type Reset
31:25 RESERVED Reserved R 0x00
24:0 DELAY Sets the delay for the CAM_PSTROBE signal assertion RW 0x0000000

in cycles of the CNTCLK clock. The CNTCLK frequency
is generated with the TCTRL_CTRL.DIVC bit field. The
possible values are 0 to 2%-1 cycles.
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2.75.10 TCTRL_SHUT_DELAY

Table 113. TCTRL_SHUT_DELAY

Address Offset
Physical Address

Description

Type

0x0000 0028

0x5504 0428
0x5C00 0428

TIMING CONTROL - SHUTTER DELAY REGISTER
This register is used by the TIMING CTRL module to generate the SHUTTER signal.

RW

Instance ISS_TCTRL_CORTEX-M3

ISS_TCTRL_L3

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1

RESERVED DELAY
Bits Field Name Description Type Reset
31:25 RESERVED Reserved R 0x00
24:0 DELAY Sets the delay for the CAM_SHUTTER signal assertion in RW 0x0000000

cycles of the CNTCLK clock. The CNTCLK frequency is
generated with the TCTRL_CTRL.DIVC bit field. The
possible values are 0 to 22°-1 cycles.

2.75.11 TCTRL_CTRL

Table 114. TCTRL_CTRL

Address Offset
Physical Address

Description
Type

0x0000 0030

0x5504 0430
0x5C00 0430

TIMING CONTROL - CONTROL REGISTER
RW

Instance ISS_TCTRL_CORTEX-M3

ISS_TCTRL_L3

w
g
w
o

29 28 27 26

L
N
al

INSEL

GRESETDIR
GRESETPOL
GRESETEN
STRBPSTRBPO
RESERVED

N
~

SHUTPOL
STRBEN

N
w
N
N

21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

DIvVC RESERVED

PSTRBEN
SHUTEN
RESERVED

Bits Field Name

Description Type Reset

31 GRESETDIR

Sets the direction of the GLOBAL_RESET signal.

0x0: INPUT — GLOBAL_RESET is an input to the
TIMING CONTROL module. GLOBAL_RESET is
externally generated.

0x1: OUTPUT — GLOBAL_RESET is an output of the
TIMING CONTROL module. GLOBAL_RESET is
internally generated. If GRESETEN is set to 1, the
internally generated GLOBAL_RESET will trigger the
generation of the PRESTROBE, STROBE and SHUTTER
signals. The frame counters are ignored.

RW 0

30 GRESETPOL

Sets the polarity of the global reset signal: RW 0
CAM_GLOB