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NOTICE OF DISCLAIMER

The material contained herein is not a license, either expressly or impliedly, to any IPR owned or controlled
by any of the authors or developers of this material or MIPI”. The material contained herein is provided on
an “AS IS” basis and to the maximum extent permitted by applicable law, this material is provided AS IS
AND WITH ALL FAULTS, and the authors and developers of this material and MIPI hereby disclaim all
other warranties and conditions, either express, implied or statutory, including, but not limited to, any (if
any) implied warranties, duties or conditions of merchantability, of fitness for a particular purpose, of
accuracy or completeness of responses, of results, of workmanlike effort, of lack of viruses, and of lack of
negligence.

All materials contained herein are protected by copyright laws, and may not be reproduced, republished,
distributed, transmitted, displayed, broadcast or otherwise exploited in any manner without the express
prior written permission of MIPI Alliance. MIPI, MIPI Alliance and the dotted rainbow arch and all related
trademarks, tradenames, and other intellectual property are the exclusive property of MIPI Alliance and
cannot be used without its express prior written permission.

ALSO, THERE IS NO WARRANTY OF CONDITION OF TITLE, QUIET ENJOYMENT, QUIET
POSSESSION, CORRESPONDENCE TO DESCRIPTION OR NON-INFRINGEMENT WITH REGARD
TO THIS MATERIAL OR THE CONTENTS OF THIS DOCUMENT. IN NO EVENT WILL ANY
AUTHOR OR DEVELOPER OF THIS MATERIAL OR THE CONTENTS OF THIS DOCUMENT OR
MIPI BE LIABLE TO ANY OTHER PARTY FOR THE COST OF PROCURING SUBSTITUTE
GOODS OR SERVICES, LOST PROFITS, LOSS OF USE, LOSS OF DATA, OR ANY INCIDENTAL,
CONSEQUENTIAL, DIRECT, INDIRECT, OR SPECIAL DAMAGES WHETHER UNDER
CONTRACT, TORT, WARRANTY, OR OTHERWISE, ARISING IN ANY WAY OUT OF THIS OR
ANY OTHER AGREEMENT, SPECIFICATION OR DOCUMENT RELATING TO THIS MATERIAL,
WHETHER OR NOT SUCH PARTY HAD ADVANCE NOTICE OF THE POSSIBILITY OF SUCH
DAMAGES.

Without limiting the generality of this Disclaimer stated above, the user of the contents of this Document is
further notified that MIPI: (a) does not evaluate, test or verify the accuracy, soundness or credibility of the
contents of this Document; (b) does not monitor or enforce compliance with the contents of this Document;
and (c) does not certify, test, or in any manner investigate products or services or any claims of compliance
with the contents of this Document. The use or implementation of the contents of this Document may
involve or require the use of intellectual property rights (“IPR”) including (but not limited to) patents,
patent applications, or copyrights owned by one or more parties, whether or not Members of MIPI. MIPI
does not make any search or investigation for IPR, nor does MIPI require or request the disclosure of any
IPR or claims of IPR as respects the contents of this Document or otherwise.

Questions pertaining to this document, or the terms or conditions of its provision, should be addressed to:

MIPI Alliance, Inc.
c/o IEEE-ISTO

445 Hoes Lane
Piscataway, NJ 08854
Attn: Board Secretary
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MIPI Alliance Specification for Display Command
Set

1 Overview

The Display Command Set specification defines display module behavior for devices that adhere to the
MIPI specifications for mobile device host processor, and display interfaces in an abstract, device
independent way. All commands in this specification shall be supported by display modules that adhere to
MIPI Alliance Standard for Display Pixel Interface [MIPI01], MIPI Alliance Standard for Display Bus
Interface [MIPI02], and MIPI Alliance Specification for Display Serial Interface [MIPI0O3] except as
provided for in the individual specifications.

1.1 Scope

Display commands and logical flow are within the scope of this specification. In addition, to support device
abstraction, several display architectures are also specified.

Electrical specifications and interface protocols are out of scope for this document.

1.2 Purpose

The Display Command Set specification is used by manufacturers to design products that adhere to MIPI
specifications for mobile device host processor and display interfaces.

Implementing the DCS specification reduces the time-to-market and design cost of mobile devices by
simplifying the interconnection of products from different manufacturers. In addition, adding new features
such as larger or additional displays to mobile devices is simplified due to the extensible nature of the MIPI
specifications.
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2 Document Terminology

The MIPI Alliance has adopted Section 13.1 of the IEEE Standards Style Manual, which dictates use of the
words “shall”, “should”, “may”, and “can” in the development of documentation, as follows:

The word shall is used to indicate mandatory requirements strictly to be followed in order
to conform to the standard and from which no deviation is permitted (shall equals is

required to).

The use of the word must is deprecated and shall not be used when stating mandatory
requirements; must is used only to describe unavoidable situations.

The use of the word will is deprecated and shall not be used when stating mandatory
requirements; Will is only used in statements of fact.

The word should is used to indicate that among several possibilities one is recommended
as particularly suitable, without mentioning or excluding others; or that a certain course
of action is preferred but not necessarily required; or that (in the negative form) a certain

course of action is deprecated but not prohibited (should equals is recommended that).

The word may is used to indicate a course of action permissible within the limits of the
standard (may equals is permitted).

The word can is used for statements of possibility and capability, whether material,
physical, or causal (can equals is able to).

All sections are normative, unless they are explicitly indicated to be informative.

2.1 Glossary
Display Area: The portion of a display device used to show image data.

Display Controller: A separate silicon chip, or integrated functional block in a host device, used to control
a display module. May include full-frame or partial-frame memory.

Display Device: A functional device that shows images such as a Liquid Crystal Display.

Display Driver: An integrated circuit inside a display module used to control the display device. May or
may not integrate full or partial frame-memory.

Display Glass: Same as Display Device. Derived from the display material’s name.

Display Module: A functional module used to show an image. Can consist of a display device, display
driver, additional peripheral components or circuits and a display interface.

Display Panel: Same as Display Device.

Frame Memory: Memory integrated in a display driver or display controller in order to provide storage for
display device refreshment. Full-frame memory provides enough storage for the full display area of a
display device. Partial-frame memory provides only enough storage for a portion of the display area.
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Type 1 Display Architecture: A display module architecture in which the display module includes a
display device, display driver, full-frame memory, interface registers, timing controller, non-volatile
memory and a control interface.

Type 2 Display Architecture: A display module architecture in which the display module includes a
display device, display driver, partial-frame memory, interface registers, timing controller, non-volatile

memory, a control interface and a video stream interface.

Type 3 Display Architecture: Similar to the Type 2 Display Architecture except no frame memory is
present.

2.2 Acronyms and Abbreviations

The following acronyms and abbreviations are used throughout this document:

DBI Display Bus Interface
DCS Display Command Set
DPI Display Pixel Interface
DSl Display Serial Interface

Copyright © 2006-2009 MIPI Alliance, Inc. All rights reserved.
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4

Display Architectures

The display module shall be based on Type 1, Type 2 or Type 3 display architecture.

The Type 1 Display Architecture should consist of the following functional blocks:

Display Device. Used to show image data.
Display Driver. May be one or more devices used to drive the display device.
Full-frame memory. Used to hold image data. Can be integrated in the display driver.

Registers. Used to configure display behavior and identification information. Can be integrated in
the display driver.

Timing Controller. Provides timing signals to control the display and display driver based on
configuration information. Can be integrated in the display driver.

Non-volatile memory. Used to store default register and configuration values. Can be integrated in
the display driver.

Control Interface. Provides the interface between the host processor and the display driver. Can be
integrated in the display driver.

Display Driving Circuit. Used to convert timing signals and voltages to signals appropriate to
drive the display device.

Power Supply. Used to convert system voltages to levels usable by the display device and display
driver. Can be integrated in the display driver.

Display Interface

Display Driver
Control Interface

Full-frame Registers
Timing Memory 9 Non- Power
volatile
Control Memory Supply

Display Driving Circuit

Display Driving Signals £/

Display Device —

Figure 1 Type 1 Display Architecture Block Diagram
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335 The Type 2 Display Architecture should consist of the following functional blocks:

336 Display Device. Used to show image data.

337 Display Driver. May be one or more devices used to drive the display device.

338 Partial-frame memory. Used to hold image data. Can be integrated in the display driver.

339 Registers. Used to configure display behavior and identification information. Can be integrated in
340 the display driver.

341 Timing Controller. Provides timing signals to control the display and display driver based on
342 configuration information. Can be integrated in the display driver.

343 Non-volatile memory. Used to store default register and configuration values. Can be integrated in
344 the display driver.

345 Control Interface. Provides the interface between the host processor and the display driver. Can be
346 integrated in the display driver.

347 Display Driving Circuit. Used to convert timing signals and voltages to signals appropriate to
348 drive the display device.

349 Power Supply. Used to convert system voltages to levels usable by the display device and display
350 driver. Can be integrated in the display driver.

351 Video Stream Interface. Used to receive video image data and timing signals from the host
352 processor.

Display Interface

Video Stream Display Driver
Control Interface
Interface

Partial-frame Registers

Timing Memory Non- Power

Control volatile Supply
Memory

Display Driving Circuit

Display Driving Signals f/

Display Device —

353
354 Figure 2 Type 2 Display Architecture Block Diagram

355
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356 The Type 3 Display Architecture should consist of the following functional blocks:

357 Display Device. Used to show image data.

358 Display Driver. May be one or more devices used to drive the display device.

359 Registers. Used to configure display behavior and identification information. Can be integrated in
360 the display driver.

361 Timing Controller. Provides timing signals to control the display and display driver based on
362 configuration information. Can be integrated in the display driver.

363 Non-volatile memory. Used to store default register and configuration values. Can be integrated in
364 the display driver.

365 Control Interface. Provides the interface between the host processor and the display driver. Can be
366 integrated in the display driver.

367 Display Driving Circuit. Used to convert timing signals and voltages to signals appropriate to
368 drive the display device.

369 Power Supply. Used to convert system voltages to levels usable by the display device and display
370 driver. Can be integrated in the display driver.

371 Video Stream Interface. Used to receive video image data and timing signals from the host
372 processor.

Display Interface

Video Stream Display Driver
Control Interface
Interface

Timi Registers Non- b
iming volatile ower
Control Memory Supply

Display Driving Circuit

Display Driving Signals f/

Display Device —

373
374 Figure 3 Type 3 Display Architecture Block Diagram

375 In all architecture types, it is assumed the power supply is under the control of the display driver.

376 The Display Command Set is used through the mentioned control interface.
377
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5 Display Functional Description

51 Power Level Definition

Display modules designed using the Type 1 display architecture shall implement the power sequence
shown in Figure 4.

Display modules designed using the Type 2 display architecture shall implement the power sequence
shown in Figure 5.

Display modules designed using the Type 3 display architecture shall implement the power sequence
shown in Figure 6.

Each power sequence consists of a combination of different display and power modes as follows.

In Normal mode, the display module shows image data using the full display area of the display device. See
section 6.3 for a description of Normal mode.

In Partial mode, the display module shows image data in only a portion of the full display area of the
display device. See section 6.30 for a description of Partial mode.

In Idle mode, the display module shows image data using a limited number of colors. Turning off Idle
mode displays the image data using the full number of colors supported by the display device. See
section 6.1 for a description of Idle mode.

In Sleep mode, the display module does not show any image data. In addition, the display interface shall
remain powered and along with those functional blocks necessary to maintain the data in the frame memory
and registers. The remaining functional blocks are placed in their low power modes. See section 6.5 for a
description of Sleep mode.

When Sleep mode is off, the display module shows image data on the display device and all functional
blocks operate normally. See section 6.8 for a description of operation when Sleep mode is off.
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Sleep mode off
Normal mode on
Idle mode off

MIPI Alliance Specification for DCS

Power-on Sequence

enter_sleep_mode
1

exit_sleep_mode
10 1

enter_idle_mode

enter_partial_mode

| -

o Sleep mode off

Normal mode on
Idle mode on

enter_sleep_mode

<l

I

exit_sleép_mode

HW Reset
\
Sleep mode on -
Normal mode on
Idle mode off
[0]
©
T o
enter_idle_mode i E,
©
- - - T £
oo [
exit_idle_mode 9
: @
<
- ©

Sleep mode on
Normal mode on
Idle mode on

enter_partial_mode

Y

Sleep mode off
Partial mode on
Idle mode off

enter_normal_mode

enter_sleep_mode
1

Normal Mode

Partial Mode

enter_partial_mode

T Lt

exit_sleep_mode
l

Sleep mode on
Partial mode on
Idle mode off

enter_normal_mode

enter_idie_mode

exit_idle_mode

Sleep mode off
Partial mode on
Idle mode on

enter_normal_mode

enter_sleep_mode
1 |-

enter_idie_mode

exit_idle_mode

<l

exit_sleep_mode

Sleep mode on
Partial mode on
Idle mode on

enter_normal_mode

Sleep Out

Sleep In

Figure 4 Type 1 Display Architecture Power Change Sequences

Note 1: There shall be no abnormal visual effect when changing between power modes.

Note 2: The display module can change between any power modes without restriction.
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Power-on Sequence

HW Reset
SW Reset
- Whole area of the display is used via the
- Video (RGB) interface “
. Y
enter_sleep_mode
—> : > -
Sleep mode off | Sleep mode on
Normal mode on exit_sleep_mode Normal mode on
< - L
(0] - | (0]
38 enter_partial_mode .| enter_partial_mode |
EI J '_';| EI
(_“ -------------------- (_U
E | E
) enter_sleep_mode e
ko) Sleep mode off L Sleep mode on ko)
S Partial mode on exit_sleep_mode Partial mode on S
< rY
-
- Partial area of the display is used from Frame * |
-Memory (Updated via serial (LoSSI) ;
.interface)
407 Sleep Out Sleep In
408 Figure 5 Type 2 Display Architecture Power Change Sequence
Power-on Sequence
HW Reset
SW Reset
|
enter_sleep_mode
' >
Sleep mode off | Sleep mode on
Normal mode on exit_sleep_mode: Normal mode on
< !
I
|
[
409 Sleep Out Sleep In
410 Figure 6 Type 3 Display Architecture Power Change Sequence

411 Note 1: There shall be no abnormal visual effect when changing between power modes.

412 Note 2: The display module can change between any power modes without restriction.
413
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414 5.2 Gamma Curves
415 The display module can implement a gamma adjustment. If gamma adjustment is implemented then the
416 display module shall support at a minimum Gamma Curve 1 as described in section 5.2.1. The display

417 module can also implement up to three additional gamma curves as described in sections 5.2.2
418 through 5.2.4.

419  In the gamma curve figures X is the normalized image data supplied by the host processor to the display
420 module and y is the normalized response of the display device.

421 521 Gamma Curve 1 (GCO)
422 Gamma Curve 1 (GCO) is 2.2, i.e. y=x*?

Gamma y=x*2

0.9
8
0.7
0.6
Y 05
4
3
2
0.1
0 — |
O 01 02 03 04 05 06 07 08 09 1
423 X
424 Figure 7 Gamma curve 1 (GCO0)

425 5.2.2 Gamma Curve 2 (GC1)
426  Gamma Curve 2 (GC1) is 1.8, i.e. y=x"*

Gamma y=x"?

0.9

Q
.0

0.7
0.6
0.5

0.4

2
)

2
0.1 —
/
0 01 02 03 04 05 06 07 08 09 1

427 X

428 Figure 8 Gamma Curve 2 (GC1)
429
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5.2.3 Gamma Curve 3 (GC2)
Gamma Curve 3 (GC2) is 2.5, i.e. y=x*’

Gamma y=x>*

MIPI Alliance Specification for DCS

O

0.6

0.4
0.3

| —

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
X

Figure 9 Gamma Curve 3 (GC2)
5.24 Gamma Curve 4 (GC3)

Gamma Curve 4 (GC3) is linear, i.e. y=x'

Gamma y=x'

0.9

0.8

0.7

0.6

0.5

0.4
0.3

0.2

0.1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
X

Figure 10 Gamma Curve 4 (GC3)
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5.3 Self-diagnostic Functions

The display module shall support all the self-diagnostic functions in this section except those functions
indicated as optional. Optional functions can be implemented in the display module at the manufacturer’s
discretion.

531 Register Loading Detection

The exit_sleep_mode command (see section 6.8) is a trigger for the Register Loading Detection function.
This function indicates if the display module correctly loaded the factory default values from Non-volatile
memory to the registers. If the registers were loaded properly then bit D7 of the SDR register is inverted,

otherwise the value is unchanged. See section 6.11 for a description of the SDR register.

The flow chart for the Register Loading Detection function is shown in Figure 11.

Power-on Sequence (HW
Reset, SW Reset)

enter_sleep_mode

i v v

get_diagnostic_result
—» Sleep Mode Off Sleep Mode On  |«—

I ]

exit_sleep_mode

I

Loads and compares
EEPROM and register values

No

Are EEPROM and
register values same?

D7 inverted

v y

Figure 11 Register Loading Detection Flow Chart

Note: Registers modified by the display module after loading are not verified.
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5.3.2 Functionality Detection

The exit_sleep_mode command (see section 6.8) is a trigger for the Functionality Detection function. This
function indicates if the display module functional blocks, e.g. power supply, clock generator, etc. are
operating correctly. If the functional blocks are operating properly then bit D6 of the SDR register is
inverted, otherwise the value is unchanged. See section 6.11 for a description of the SDR register.

The flow chart for the Functionality Detection function is shown in Figure 12.

Power-on Sequence (HW
Reset, SW Reset)

enter_sleep_mode

1 v v

get_diagnostic_result
—P Sleep Mode Off Sleep Mode On 1 —

] I

exit_sleep_mode

I

Check timings, voltage levels,
and other functionalities

No

Is the required functionality present?

D6 Inverted

v y

Figure 12 Functionality Detection Flow Chart

Note: The host processor shall wait before sending a get power mode command so the display module can
exit Sleep mode and finish the Functionality Detection function.
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5.3.3 Chip Attachment Detection (optional)

The exit sleep_ mode command (see section 6.8) is a trigger for the Chip Attachment Detection function.
This function indicates if certain chips, e.g. display driver IC, are attached to the display module. If the
chips are properly attached to the display module then bit D5 of the SDR register is inverted, otherwise the
value is unchanged. See section 6.11 for a description of the SDR register.

The flow chart for the Chip Attachment Detection function is shown in Figure 14.
Figure 13 is a reference implementation for the Chip Attachment Detection function. Two bumps are

connected together via a conductor on the flex foil or the display glass substrate in all four corners of the
chip.

%OOOOOOOOOOOOOOOOOOOOOOO% Route between bumps

(@) O
O  Trough view of driver (or any chip) to bumps O Bump
O (@)

©) O
£OOOOOOOOOOOOOOOOOOOOOOO&D

Glass substrate or flex foil

Figure 13 Chip Attachment Detection Reference

Power-on Sequence (HW
Reset, SW Reset)

enter_sleep_mode

1 v v

et_diagnostic_result
—P  Sleep Mode Off Sleep Mode On  [—| gelcag -

I I

exit_sleep_mode

> Check if chip(s) is(are)

attached to route

Is(Are) chip(s)
attached to routes?

D5 inverted

v y

Figure 14 Chip Attachment Detection Flow Chart
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5.34 Display Glass Break Detection (optional)

The exit sleep mode command (see section 6.8) is a trigger for the Display Glass Break Detection
function. This function indicates if display glass is broken. If the display glass is broken then bit D4 of the
SDR register is inverted, otherwise the value is unchanged. See section 6.11 for a description of the SDR
register.

The flow chart for the Display Glass Break Detection function is shown in Figure 16.

Figure 15 is a reference implementation for the Display Glass Break Detection function. Two bumps are
connected together via a conductor routed on the outside edge of the display glass substrate.

Active Area of the Display Glas

000000 0000000000000 OO0O00OO000 | Route between
00 08 bumps

O  Trough view of driver (or any chip) to bumps O Bump

O (0]

(oJe) (0)e)
O0@O000000000000000000000COEO

— —

Figure 15 Display Glass Break Detection Reference

Power-on Sequence (HW
Reset, SW Reset)

enter_sleep_mode

1 v v

et _diagnostic_result
— Sleep Mode Off Sleep Mode On  |¢—| 9ed=g -

I I

exit_sleep_mode

N Check if the display glass is
broken

Yes
Is the display glass broken?

D4 inverted

v v

Figure 16 Display Glass Break Detection Flow Chart
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54 Display Command Set

The Display Command Set is used to store image data, configure the display module behavior and retrieve
display module data including identification information by accessing the frame memory and the display
module registers.

The DCS is separated into two functional areas: the User Command Set and the Manufacturer Command
Set. Each command is an eight-bit code with 00h to AFh assigned to the User Command Set and all other
codes assigned to the Manufacturer Command Set.

The Manufacturer Command Set (MCS) is a device dependent interface intended for factory programming
of the display module default parameters. Once the display module is configured, the MCS shall be
disabled by the manufacturer. Once disabled, all MCS commands are treated as nop by the display
interface. The MCS is not defined in this specification.

The User Command Set provides a display device independent interface targeted at the operating system’s
hardware abstraction layer. All commands listed in this section shall be implemented except write LUT
which is optional.

Any unused command codes shall be treated as nop by the display module.

The remainder of this section is divided into three sections. Section 5.5 is an alphabetical list of the
supported commands. Section 5.6 and 5.7 describe command functionality in different display architectures
and operating modes.
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5.5

Command List
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Table 1 Command List

Display Architecture
Implementation
Requirement

Hex Number of
Command Code Description Parameters | Typel | Type2 | Type 3

enter_idle_mode 39h Reduced color depth is 0 Yes No No
used on the display panel.

enter invert mode 21h | Displayed image colors 0 Yes Yes Yes
are inverted.

enter normal _mode 13h The whole display areais | 0 Yes Yes No
used for image display.

enter partial mode 12h | Part of the display areais | O Yes Yes No
used for image display.

enter sleep_mode 10h | Power for the display 0 Yes Yes Yes
panel is off.

exit_idle mode 38h | Full color depth is used 0 Yes No No
on the display panel.

exit_invert mode 20h | Displayed image colors 0 Yes Yes Yes
are not inverted.

exit_sleep _mode 11h | Power for the display 0 Yes Yes Yes
panel is on.

get _address_mode 0Bh | Get the data order for 1 Yes Yes Yes
transfers from the Host to
the display module and
from the frame memory
to the display device.

get blue channel 08h Get the blue component 1 No Yes Yes
of the pixel at (0, 0).

get diagnostic_result OFh | Get Peripheral Self- 1 Yes Yes Yes
Diagnostic Result

get display mode 0Dh | Get the current display 1 Yes Yes Yes
mode from the peripheral.

get green channel 07h Get the green component | 1 No Yes Yes
of the pixel at (0, 0).

get pixel format 0Ch | Get the current pixel 1 Yes Yes Yes
format.

get_power_mode 0Ah | Get the current power 1 Yes Yes Yes
mode.

get_red channel 06h Get the red component of | 1 No Yes Yes
the pixel at (0, 0).

get_scanline 45h Get the current scanline. 2 Yes Yes No
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Command

Hex
Code

Description

Number of
Parameters

Display Architecture
Implementation
Requirement

Typel | Type2 | Type3

get_signal mode

O0Eh

Get display module
signaling mode.

1

Yes Yes Yes

nop

00h

No Operation

0

Yes Yes Yes

read DDB_continue

A8h

Continue reading the
DDB from the last read
location.

variable

Yes Yes Yes

read DDB_start

Alh

Read the DDB from the
provided location.

variable

Yes Yes Yes

read_memory_continue

3Eh

Read image data from the
peripheral continuing
after the last

read memory continue
or read memory_start.

variable

Yes Yes No

read memory_start

2Eh

Transfer image data from
the peripheral to the Host
Processor interface
starting at the location
provided by

set column_address and
set page address.

variable

Yes Yes

set_address_mode

36h

Set the data order for
transfers from the Host to
the display module and
from the frame memory
to the display device.

Yes Yes Yes

set_column_address

2Ah

Set the column extent.

Yes Yes

set display off

28h

Blanks the display device.

Yes Yes Yes

set_display on

2%h

Show the image on the
display device.

Yes Yes Yes

set gamma_curve

26h

Selects the gamma curve
used by the display
device.

Yes Yes Yes

set_page address

2Bh

Set the page extent.

Yes Yes

set_partial columns

31h

Defines the number of
columns in the partial
display area on the
display device.

Yes Yes

set_partial rows

30h

Defines the number of
rows in the partial display
area on the display
device.

Yes Yes
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Command

Hex
Code

Description

Number of
Parameters

Display Architecture
Implementation
Requirement

Type 1l

Type 2

Type 3

set_pixel format

3Ah

Defines how many bits
per pixel are used in the
interface.

1

Yes

Yes

Yes

set_scroll_area

33h

Defines the vertical
scrolling and fixed area
on display device.

Yes

set_scroll_start

37h

Defines the vertical
scrolling starting point.

Yes

set_tear off

34h

Synchronization
information is not sent
from the display module
to the host processor.

Yes

set_tear on

35h

Synchronization
information is sent from
the display module to the
host processor at the start
of VFP.

Yes

set_tear scanline

44h

Synchronization
information is sent from
the display module to the
host processor when the
display device refresh
reaches the provided
scanline.

Yes

soft_reset

01lh

Software Reset

0

Yes

Yes

Yes

write LUT

2Dh

Fills the peripheral look-
up table with the provided
data.

variable

optional

No

write_memory_continue

3Ch

Transfer image
information from the
Host Processor interface
to the peripheral from the
last written location.

variable

Yes

Yes

write_memory_start

2Ch

Transfer image data from
the Host Processor to the
peripheral starting at the
location provided by
set_column_address and
set_page address.

variable

Yes

Yes
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513
514

Command Accessibility
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Table 2 Command Accessibility

Table 2 provides command accessibility of several combinations of display and power modes.

Command Accessibility
Normal Normal Partial Partial
Mode On, Mode On, | Mode On, | Mode On,
Idle Mode Idle Mode | Idle Mode | Idle Mode Sleep
Hex Off, Sleep On, Sleep Off, Sleep | On, Sleep Mode
Command Code Mode Off Mode Off | Mode Off | Mode Off On
enter_idle mode 3%h Yes Yes Yes Yes Yes
enter_invert mode 21h Yes Yes Yes Yes Yes
enter_normal mode 13h Yes Yes Yes Yes Yes
enter_partial mode 12h Yes Yes Yes Yes Yes
enter_sleep_mode 10h Yes Yes Yes Yes Yes
exit_idle mode 38h Yes Yes Yes Yes Yes
exit_invert mode 20h Yes Yes Yes Yes Yes
exit_sleep_mode 11h Yes Yes Yes Yes Yes
get_address_mode 0Bh Yes Yes Yes Yes Yes
get_blue channel 08h Yes Yes N/A N/A Yes
get_diagnostic_result OFh Yes Yes Yes Yes Yes
get_display _mode 0Dh Yes Yes Yes Yes Yes
get_green_channel 07h Yes Yes N/A N/A Yes
get _pixel format 0Ch Yes Yes Yes Yes Yes
get_power _mode 0Ah Yes Yes Yes Yes Yes
get_red channel 06h Yes Yes N/A N/A Yes
get_scanline 45h Yes Yes Yes Yes Yes
get_signal mode 0Eh Yes Yes Yes Yes Yes
nop 00h Yes Yes Yes Yes Yes
read DDB_continue AS8h Yes Yes Yes Yes Yes
read DDB_start Alh Yes Yes Yes Yes Yes
read memory continue | 3Eh Yes Yes Yes Yes Yes
read_memory_start 2Eh Yes Yes Yes Yes Yes
set_address _mode 36h Yes Yes Yes Yes Yes
set_column_address 2Ah Yes Yes Yes Yes Yes
set_display_off 28h Yes Yes Yes Yes Yes
set_display_on 29h Yes Yes Yes Yes Yes
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Command Accessibility
Normal Normal Partial Partial
Mode On, Mode On, | Mode On, | Mode On,
Idle Mode Idle Mode | Idle Mode | Idle Mode Sleep
Hex Off, Sleep On, Sleep Off, Sleep | On, Sleep Mode
Command Code Mode Off Mode Off | Mode Off | Mode Off On
set_gamma_curve 26h Yes Yes Yes Yes Yes
set_page address 2Bh Yes Yes Yes Yes Yes
set_partial columns 31h Yes Yes Yes Yes Yes
set_partial rows 30h Yes Yes Yes Yes Yes
set_pixel format 3Ah Yes Yes Yes Yes Yes
set_scroll_area 33h Yes Yes Yes Yes Yes
set_scroll_start 37h Yes Yes Yes Yes Yes
set_tear off 34h Yes Yes Yes Yes Yes
set_tear_on 35h Yes Yes Yes Yes Yes
set_tear scanline 44h Yes Yes Yes Yes Yes
soft_reset 01h Yes Yes Yes Yes Yes
write LUT 2Dh Yes Yes Yes Yes Yes
write_memory_continue | 3Ch Yes Yes Yes Yes Yes
write_memory_start 2Ch Yes Yes Yes Yes Yes
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Table 3 provides default display modes, power modes and register values.

Table 3 Default Display Mode, Power Mode and Register Values

Default Modes and Values, Hex
Hex Power-on
Command Code | Parameters Sequence SW Reset HW Reset
enter_idle mode 39h | None Idle Mode Off | Idle Mode Off Idle Mode Off
enter_invert mode 21h | None Display Display Inversion Display
Inversion Off | Off Inversion Off
enter_normal mode 13h | None Normal Normal Display Normal
Display mode | mode On Display mode
On On
enter_partial mode 12h | None Normal Normal Display Normal
Display Mode | Mode On Display Mode
On On
enter_sleep mode 10h | None Sleep Mode Sleep Mode On Sleep Mode
On On
exit _idle mode 38h | None Idle Mode Off | Idle Mode Off Idle Mode Off
exit_invert mode 20h | None Display Display Inversion Display
Inversion Off Off Inversion Off
exit_sleep_mode 11h | None Sleep Mode Sleep Mode On Sleep Mode
On On
get_address_mode 0Bh | 1% Refer to Refer to Refer to
corresponding | corresponding corresponding
command command command
parameter(s) parameter(s) parameter(s)
get blue channel 08h 1 00h 00h 00h
get_diagnostic_result OFh 1 00h 00h 00h
get_display _mode 0Dh | 1% Refer to Refer to Refer to
corresponding | corresponding corresponding
command command command
parameter(s) parameter(s) parameter(s)
get_green channel 07h | 1% 00h 00h 00h
get pixel format 0Ch | 1% Refer to Refer to Refer to
corresponding | corresponding corresponding
command command command
parameter(s) parameter(s) parameter(s)
get_power mode 0Ah | 1% 08h 08h 08h
get red_channel 06h | 1 00h 00h 00h
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Default Modes and Values, Hex

Hex Power-on
Command Code | Parameters Sequence SW Reset HW Reset
get_scanline 45h 1% & 2™ Refer to Refer to Refer to
corresponding | corresponding corresponding
command command command
parameter(s) parameter(s) parameter(s)
get_signal mode O0Eh ™ Refer to Refer to Refer to
corresponding | corresponding corresponding
command command command
parameter(s) parameter(s) parameter(s)
nop 00h None N/A N/A N/A
read DDB_continue A8h | all See [MIP104]
read DDB _start Alh | all See [MIP104]
read_memory_continue | 3Eh all Random values | Not cleared Not cleared
read memory_start 2Eh | all Random values | Not cleared Not cleared
set_address mode 36h 1 00000000b No change from the | 00000000b
value before SW
reset
set_column_address 2Ah | 1% 00h 00h 00h
2m 00h 00h 00h
3" The frame If The frame
memory set address mode’s | memory
column address | B5 = 0;The frame column
corresponding | memory column address
to the last address corresponding
vertical line. corresponding to to the last
the last vertical line. | vertical line.
4th If
set_address_mode’s
B5 =1; The frame
memory column
address
corresponding to
the last horizontal
line.
set_display off 28h None Display Off Display Off Display Off
set_display _on 29h None Display Off Display Off Display Off
set_gamma_curve 26h | 1% 0lh 0lh 0lh
set_page address 2Bh | 17 00h 00h 00h
2nd
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Default Modes and Values, Hex

Hex Power-on
Command Code | Parameters Sequence SW Reset HW Reset
31 The frame If The frame
memory page set_address_mode’s | memory page
address B5 =0; The frame address
corresponding | memory page corresponding
to the last address to the last
horizontal line. | corresponding to horizontal
the last horizontal line.
4 line.
If
set address mode’s
B5 =1; The frame
memory page
address
corresponding to
the last vertical line.
set_partial columns 31h | 1 00h 00h 00h
an
3 The frame The frame memory | The frame
memory column address memory
column address | corresponding to column
corresponding | the last vertical line. | address
to the last corresponding
vertical line. to the last
vertical line.
set_partial rows 30h ™ 00h 00h 00h
2nd
31 The frame The frame memory | The frame
memory page page address memory page
4th address corresponding to address
corresponding | the last horizontal corresponding
to the last line. to the last
horizontal line. horizontal
line.
set_pixel format 3Ah | 1¢ 07h 07h 07h
set_scroll area 33h | 1¢ 00h 00h 00h
2 00h 00h 00h
3 The frame The frame memory | The frame
40 memory page page address memory page
address corresponding to address
corresponding | the last horizontal corresponding
to the last line. to the last
horizontal line. horizontal
line.
s5® 00h 00h 00h

35
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Default Modes and Values, Hex

Hex Power-on
Command Code | Parameters Sequence SW Reset HW Reset

6" 00h 00h 00h
set_scroll_start 37h 1 00h 00h 00h

2m 00h 00h 00h
set_tear off 34h None TE line output | TE line output OFF | TE line output

o OFF OFF

set_tear_on 35h 1
set_tear scanline 44h | 1% 00h 00h 00h

2m 00h 00h 00h
soft_reset 01h None N/A N/A N/A
write LUT 2Dh | all Random values | Contents of LUT Random

protected values

write_memory_continue | 3Ch | all Random values | Not cleared Not cleared
write_memory_start 2Ch | all Random values | Not cleared Not cleared
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6 Command Description

This section defines the commands supported by display modules implementing MIPI Alliance
specifications for display interfaces.

All commands consist of a single 8-bit byte, in some cases accompanied by parameters that supply
necessary information for the correct execution of the command. Generally, the command and
accompanying parameter bytes are transferred using serial or parallel bits 0 through 7 of the display
interface, regardless of the physical interface width and architecture. The only exceptions are the
read memory_continue, read memory_start, write memory_continue, and write_ memory_start commands
in a DBI system (see [MIP102]). The full width of the display interface may be used by these commands.
See sections 6.22, 6.23, 6.40, and 6.41 for the command descriptions.

Command flow charts in this section use the symbols defined in Figure 17.

Legend

|

Command

/ Parameter /

Group

,,,,,,,,,,,,,,,,

Sequential
transfer

Figure 17 Flowchart Legend
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6.1
Interface
Command
Parameters

Command

Direction
H—-D

Description

enter_idle_mode

All
39h
None
D7 D6 D5
0 0 1

MIPI Alliance Specification for DCS

This command causes the display module to enter Idle Mode.

Hex
D1 DO Code
0 1 3%9h

In Idle Mode, color expression is reduced. Colors are shown on the display device using the MSB of each
of the R, G and B color components in the frame memory.

Memory

Figure 18 enter_idle_mode Example

Display Panel

Table 4 enter_idle_mode Memory Content vs. Display Color

Color R7Rs Rs R4 Rs R2 R Ry G7 G Gs G4 G35 G, G; Gy B7 B¢ Bs B4 B3 B, B; By
Black OXXXXXXX OXXXXXXX OXXXXXXX
Blue OXXXXXXX OXXXXXXX IXXXXXXX
Red IXXXXXXX OXXXXXXX OXXXXXXX
Magenta IXXXXXXX OXXXXXXX IXXXXXXX
Green OXXXXXXX IXXXXXXX OXXXXXXX
Cyan OXXXXXXX IXXXXXXX IXXXXXXX
Yellow IXXXXXXX IXXXXXXX OXXXXXXX
White IXXXXXXX IXXXXXXX IXXXXXXX

Restrictions

This command has no effect when the display module is already in Idle Mode.
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549 Flow Chart

Idle mode off

enter_idle_mode

A 4

1 Idle mode on )
550

551 Figure 19 enter_idle_mode Flow Chart
552
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6.2 enter_invert_mode
Interface All

Command 21h
Parameters None

Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 1 0 0 0 0 1 21h
Description

This command causes the display module to invert the image data only on the display device. The frame
memory contents remain unchanged. No status bits are changed.

Memory Display Panel
L

] Emun§

Figure 20 enter_invert_mode Example
Restrictions
This command has no effect when the display module is already inverting the display image.

Flow Chart

Invert mode off

enter_invert_mode

A 4

1 Invert mode on )

Figure 21 enter_invert_mode Flow Chart
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6.3 enter_normal_mode
Interface All

Command 13h

Parameters None

Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 0 1 0 0 1 1 13h
Description

This command causes the display module to enter the Normal mode.
Normal Mode is defined as Partial Display mode and Scroll mode are off.

The host processor sends PCLK, HS and VS information to Type 2 display modules two frames before this
command is sent when the display module is in Partial Display Mode.

Restrictions
This command has no effect when Normal Display mode is already active.
Flow Chart

See section 6.30 and section 6.33 for details of when to use this command.
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6.4 enter_partial_mode
Interface All

Command 12h
Parameters None

Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 0 1 0 0 1 0 12h
Description

This command causes the display module to enter the Partial Display Mode. The Partial Display Mode
window is described by the set partial columns and set partial rows commands. See sections 6.30
and 6.31, respectively, for details.

To leave Partial Display Mode, the enter normal mode command should be written.

The host processor continues to send PCLK, HS and VS information to Type 2 display modules for two
frames after this command is sent when the display module is in Normal Display Mode.

Restrictions
This command has no effect when Partial Display Mode is already active.
Flow Chart

See section 6.30.
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6.5 enter_sleep_mode
Interface All

Command 10h
Parameters None

Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 0 1 0 0 0 0 10h
Description

This command causes the display module to enter the Sleep mode.

In this mode, all unnecessary blocks inside the display module are disabled except interface
communication. This is the lowest power mode the display module supports.

DBI or DSI Command Mode remains operational and the frame memory maintains its contents. The host
processor continues to send PCLK, HS and VS information to Type 2 and Type 3 display modules for two
frames after this command is sent when the display module is in Normal mode.

Restrictions

This command has no effect when the display module is already in Sleep mode.

The host processor must wait five milliseconds before sending any new commands to a display module
following this command to allow time for the supply voltages and clock circuits to stabilize.

The host processor must wait 120 milliseconds after sending an exit_sleep_mode command before sending
an enter_sleep_mode command.
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Flow Chart
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Any Mode

enter_sleep_mode

< Blank Display Device ,

A 4
A

y

——

Power Off Display’

Device

N—

A 4

Stop Power Supply

A 4
——

~
< Stop Internal Oscillator>>
N——

Y
Sleep Mode

Figure 22 enter_sleep_mode Flow Chart
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623 6.6 exit_idle_mode
624 Interface All

625 Command 38h

626 Parameters None

627 Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 1 1 1 0 0 0 38h

628 Description

629 This command causes the display module to exit Idle mode.

630  Restrictions

631 This command has no effect when the display module is not in Idle mode.

632 Flow Chart

Idle mode on

exit_idle_mode

v
( Idle mode off )

633

634 Figure 23 exit_idle_mode Flow Chart

635
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6.7 exit_invert_mode
Interface All
Command 20h
Parameters None

Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 1 0 0 0 0 0 20h
Description

This command causes the display module to stop inverting the image data on the display device. The frame
memory contents remain unchanged. No status bits are changed.

Memory Display Panel
L L]

Figure 24 exit_invert_mode Example
Restrictions
This command has no effect when the display module is not inverting the display image.

Flow Chart

Invert mode on

exit_invert_mode

A 4

( Invert mode off )

Figure 25 exit_invert_mode Flow Chart
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6.8 exit_sleep_mode
Interface All
Command 11h
Parameters None

Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 0 1 0 0 0 1 11h
Description

This command causes the display module to exit Sleep mode. All blocks inside the display module are
enabled.

The host processor sends PCLK, HS and VS information to Type 2 and Type 3 display modules two frames
before this command is sent when the display module is in Normal Mode.

Restrictions

This command shall not cause any visible effect on the display device when the display module is not in
Sleep mode.

The host processor must wait five milliseconds after sending this command before sending another
command. This delay allows the supply voltages and clock circuits to stabilize.

The host processor must wait 120 milliseconds after sending an exit_sleep_mode command before sending
an enter_sleep_mode command.

The display module loads the display module’s default values to the registers when exiting the Sleep mode.
There shall not be any abnormal visual effect on the display device when loading the registers if the factory
default and register values are the same or when the display module is not in Sleep mode.

The display module runs the self-diagnostic functions after this command is received. See section 5.3 for a
description of the self-diagnostic functions.
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Flow Chart
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exit_sleep_mode
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Power On Display’
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Blank Display Device

Display Memory
Contents

)
§

Sleep Mode Off

D
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Figure 26 exit_sleep_mode Flow Chart
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678 6.9 get_address_mode

679 Interface All
680 Command 0Bh
681 Parameters See below

682 Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 0 0 1 0 1 1 0Bh
683 Parameter
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H D7 D6 D5 D4 D3 D2 D1 DO XXh

684 Description

685 The display module returns the current status.
686 Bit D7 — Page Address Order

687 ‘0’ =Top to Bottom

688 ‘1’ = Bottom to Top

689  Bit D6 — Column Address Order

690 ‘0’ = Left to Right

691 ‘1’ = Right to Left

692  Bit DS - Page/Column Order

693 ‘0’ = Normal Mode

694 ‘1’ = Reverse Mode

695 Bit D4 — Line Address Order

696 ‘0’ = LCD Refresh Top to Bottom
697 ‘1’ = LCD Refresh Bottom to Top
698  Bit D3 — RGB/BGR Order

699 ‘0’=RGB

700 ‘1’=BGR

701 Bit D2 — Display Data Latch Data Order
702 ‘0’ = LCD Refresh Left to Right

703 ‘1’ = LCD Refresh Right to Left
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Not applicable for display modules scanned line by line
Bit D1 — Flip Horizontal

This bit flips the image shown on the display device left to right. No change is made to the frame
memory.

‘0’ = Normal
‘1’ = Flipped
Bit DO — Flip Vertical

This bit flips the image shown on the display device top to bottom. No change is made to the frame
memory.

‘0’ = Normal

‘1’ = Flipped
Restrictions
None

Flow Chart

|/| Host Processor
get_address_mode

/ Parameter 1 / Display Module

Figure 27 get_address_mode Flow Chart
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6.10 get blue channel

Interface All

Command 08h

Parameters See below

Command

Direction D7 D6
H—D 0 0

Parameter

Direction D7 D6
D—H B7 B6

Description

MIPI Alliance Specification for DCS

Hex
D5 D4 D3 D2 D1 DO Code
0 0 1 0 0 0 08h
Hex
D5 D4 D3 D2 D1 DO Code
B5 B4 B3 B2 B1 BO XXh

The display module returns the blue component value of the first pixel in the active frame. This command
is only valid for Type 2 and Type 3 display modules.

B7 is the MSB and BO is the LSB.

Only the relevant bits are used according to the pixel format; unused bits are set to ‘0’

Examples:

e 12 bit format: B3 is MSB and B0 is LSB. B[7:4] are set to ‘0.

e 16 bit format: B5 is MSB, B1 is LSB and B7, B6 and B0 are set to ‘0°.

e 18 bit format: B5 is MSB and B0 is LSB. B7 and B6 are set to ‘0.

e 24 bit format: B7 is MSB and B0 is LSB. All bits are used.

Restrictions

None

Flow Chart

Host Processor
get_blue_channel

/ Parameter 1 / Dlsplay Module

Figure 28 get_blue_channel Flow Chart
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744  6.11 get _diagnhostic_result

745 Interface All
746 Command OFh
747 Parameters See below

748 Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 0 0 1 1 1 1 OFh
749
750 Parameter
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H D7 D6 D5 D4 0 0 0 0 XXh

751 Description

752 The display module returns the self-diagnostic results following a Sleep Out command. See section 5.3 for
753 a description of the status results.

754 Bit D7 — Register Loading Detection
755 Bit D6 — Functionality Detection

756 Bit D5 — Chip Attachment Detection
757 Set to ‘0’ if feature unimplemented.
758 Bit D4 — Display Glass Break Detection
759 Set to ‘0’ if feature unimplemented.
760 Bits D[3:0] — Reserved

761 Set to ‘0°.

762  Restrictions

763 None

764 Flow Chart

|/| Host Processor
get_diagnostic_result

265 / Parameter 1 / DISp|ay Module

766 Figure 29 get_diagnostic_result Flow Chart
767
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6.12 get _display_mode

Interface All

Command 0Dh

Parameters See below

Command

Direction D7 D6
H—D 0 0

Parameter

Direction D7 D6
D—H D7 0

Description

D5 D4
0 0
D5 D4

D5 0

The display module returns the Display Image Mode status.

Bit D7 — Vertical Scrolling Status
‘0’ = Vertical Scrolling is Off.
‘1’ = Vertical Scrolling is On.

Bit D6 — Reserved
Set to ‘0°.

Bit D5 — Inversion On/Off
‘0’ = Inversion is Off.

‘1’ = Inversion is On.

Bit D4 — Reserved
Set to ‘0.

Bit D3 — Reserved

Set to ‘0.

Bits D[2:0] — Gamma Curve Selection

MIPI Alliance Specification for DCS

Hex

D2 D1 DO Code
1 0 1 0Dh
Hex

D2 D1 DO Code
D2 D1 DO XXh

Table 5 Gamma Curve Selection

Gamma Curve Selection D2 | D1 | DO Gamma Set (26h) Parameter
Gamma Curve 1 0 0 0 GCO
Gamma Curve 2 0 0 1 GC1
Gamma Curve 3 0 1 0 GC2
Gamma Curve 4 0 1 1 GC3
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Gamma Curve Selection D2 | D1 | DO Gamma Set (26h) Parameter
Reserved 1 0 0 Reserved
Reserved 1 0 1 Reserved
Reserved 1 | 0 Reserved
Reserved 1 | 1 Reserved

Restrictions
None

Flow Chart

] Host Processor
get_dispay_mode

/ Parameter 1 / Display Module

Figure 30 get_display_mode Flow Chart
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6.13 get_green_channel

Interface All

Command 07h

Parameters See below

Command

Direction D7 D6
H—D 0 0

Parameter

Direction D7 D6
D—H G7 G6

Description

MIPI Alliance Specification for DCS

Hex
D5 D4 D3 D2 D1 DO Code
0 0 0 1 1 1 07h
Hex
D5 D4 D3 D2 D1 DO Code
G5 G4 G3 G2 Gl GO XXh

The display module returns the green component value of the first pixel in the active frame. This command
is only valid for Type 2 and Type 3 display modules.

G7 is the MSB and GO is the LSB.

Only the relevant bits are used according to the pixel format; unused bits are set to ‘0’

Examples:

e 12 bit format: G3 is MSB and GO is LSB. G[7:4] are set to ‘0.

e 16 bit format: G5 is MSB and GO is LSB. G7 and G6 are set to 0’.

e 18 bit format: G5 is MSB and GO is LSB. G7 and G6 are set to 0’.

e 24 bit format: G7 is MSB and GO is LSB. All bits are used.

Restrictions

None

Flow Chart

|/| Host Processor
get_green_channel

/ Parameter 1 / Display Module

Figure 31 get_green_channel Flow Chart
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819 6.14 get pixel format

820 Interface All
821 Command 0Ch
822 Parameters See below

823 Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 0 0 1 1 0 0 0Ch
824 Parameter
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H 0 D6 D5 D4 0 D2 D1 DO XXh

825 Description

826 This command gets the pixel format for the RGB image data used by the interface.

827 Bits D[6:4] — DPI Pixel Format Definition
828 Bits D[2:0] — DBI Pixel Format Definition
829 Bits D7 and D3 are not used.

830 The pixel formats are shown in Table 6.

831 Table 6 Interface Pixel Formats
Pixel Format D6/D2 D5/D1 D4/D0
Reserved 0 0 0
3 bits/pixel 0 0 1
8 bits/pixel 0 1 0
12 bits/pixel 0 1 1
Reserved 1 0 0
16 bits/pixel 1 0 1
18 bits/pixel 1 1 0
24 bits/pixel 1 1 1

832 If a particular interface, either DBI or DPI, is not used then the corresponding bits in the parameter returned
833 from the display module are undefined. Therefore, for a DBI display module, the Host shall ignore D[6:4]
834 and for a DPI display module, the Host shall ignore D[2:0].

835 Restrictions

836 None
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Flow Chart

] Host Processor
get_pixel_format

/ Parameter 1 / D|splay Module

Figure 32 get_pixel_format Flow Chart
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841 6.15 get power_mode

842 Interface All
843 Command 0Ah
844 Parameters See below

845 Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 0 0 1 0 1 0 0Ah
846 Parameter
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H D7 D6 D5 D4 D3 D2 0 0 XXh

847 Description

848 The display module returns the current power mode.
849 Bit D7 — Reserved

850 Set to ‘0’

851 Bit D6 - Idle Mode On/Off

852 ‘0’ = 1dle Mode Off.

853 ‘1’ =1dle Mode On.

854  Bit D5 — Partial Mode On/Off

855 ‘0’ = Partial Mode Off.

856 ‘1’ = Partial Mode On.

857 Bit D4 — Sleep Modet

858 ‘0’ = Sleep Mode On.

859 ‘1’ = Sleep Mode Off.

860 Bit D3 — Display Normal Mode On/Off
861 ‘0’ = Display Normal Mode Off.

862 ‘1’ = Display Normal Mode On.

863  Bit D2 — Display On/Off

864 ‘0’ = Display is Off.

865 ‘1’ = Display is On.
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866  Bit D1 — Reserved
867 Set to 0’
868  Bit DO — Reserved
869 Set to 0’
870  Restrictions
871 None

872 Flow Chart

Host Processor
get_power_mode

873 / Parameter 1 / DISplay Module

874 Figure 33 get_power_mode Flow Chart
875
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876  6.16 get _red_channel

877 Interface All
878 Command 06h
879 Parameters See below

880 Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 0 0 0 1 1 0 06h
881 Parameter
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H R7 R6 R5 R4 R3 R2 R1 RO XXh

882 Description

883 The display module returns the red component value of the first pixel in the active frame. This command is
884 only valid for Type 2 and Type 3 display modules.

885 R7 is the MSB and RO is the LSB.
886 Only the relevant bits are used according to the pixel format; unused bits are set to ‘0’

887 Examples:

888 e 12 bit format: R3 is MSB and RO is LSB. R[7:4] are set to ‘0.

889 e 16 bit format: R5 is MSB, R1 is LSB and R7, R6 and RO are set to ‘0’.
890 e 18 bit format: RS is MSB and RO is LSB. R7 and R6 are set to ‘0°.
891 e 24 bit format: R7 is MSB and RO is LSB. All bits are used.

892 Restrictions
893 None

894 Flow Chart

Host Processor
get _red_channel

205 / Parameter 1 / DISplay Module

896 Figure 34 get_red_channel Flow Chart
897
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6.17 get_scanline

Interface All
Command 45h
Parameters See below
Command

Direction D7
H—D 0

Parameter 1

Direction D7
D—H N15

Parameter 2

Direction D7
D—H N7

Description

Hex
D6 D5 D4 D3 D2 D1 DO Code
1 0 0 0 1 0 1 45h
Hex
D6 D5 D4 D3 D2 D1 DO Code
N14 N13 N12 N11 N10 N9 N8 XXh
Hex
D6 D5 D4 D3 D2 D1 DO Code
N6 N5 N4 N3 N2 N1 NO XXh

The display module returns the current scanline, N, used to update the display device. The total number of
scanlines on a display device is defined as VSYNC + VBP + VACT + VFP. The first scanline is defined as
the first line of V Sync and is denoted as Line 0.

When in Sleep Mode, the value returned by get scanline is undefined.

See [MIPIO1] for definitions of VSYNC, VBP, VACT, and VFP.

Restrictions

None

Flow Chart

) Host Processor
get_scanline

/ scanline MSB /
/ scanline LSB /

Figure 35 get_scanline Flow Chart

Display Module
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917 6.18 get_signal_mode

918 Interface All
919 Command OEh
920 Parameters See below

921 Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 0 0 1 1 1 0 OEh
922 Parameter
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H D7 D6 0 0 0 0 0 0 X0h

923 Description

924 The display module returns the Display Signal Mode.
925 Bit D7 — Tearing Effect Line

926 ‘0’ = Tearing Effect Line Off.

927 ‘1’ = Tearing Effect On.

928 Bit D6 — Tearing Effect Line Output Mode.

929 See [MIPI02] and section 6.36 for mode definitions.
930 ‘0’ = Mode 0.
931 ‘1’ =Mode 1.

932 Bit D[5:0] — Reserved
933 Set to ‘0°.

934  Restrictions

935 None

936 Flow Chart

] Host Processor
get_signal_mode

937 / Parameter 1 / DISplay Module

938 Figure 36 get_signal_mode Flow Chart
939
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940 6.19 nop

941 Interface All
942 Command 00h
943 Parameters None

944 Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 0 0 0 0 0 0 00h

945 Description
946 This command does not have any effect on the display module. It can be used to terminate a Frame

947 Memory Write or Read as described in the descriptions for write_memory_continue and
948 read_memory_continue.

949 Restrictions

950 None

951 Flow Chart

952 None
953
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6.20 read _DDB_continue

Interface All
Command A8h
Parameters See below
Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 1 0 1 0 1 0 0 0 A8h
Parameter 1
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H D7 D6 D5 D4 D3 D2 D1 DO XXh
Parameter N
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H D7 D6 D5 D4 D3 D2 D1 DO XXh

Description
See section 6.21.
Restrictions

A read DDB start command should be executed at least once before a read DDB_continue command to
define the read location. Otherwise, data read with a read DDB_continue command is undefined.

Flow Chart

DDB
D1[15:0], D2[15:0],....,
Dn[15:0]

Next command

Figure 37 read_DDB_continue Flow Chart
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6.21 read DDB_start

Interface All
Command Alh
Parameters See below
Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 1 0 1 0 0 0 0 1 Alh
Parameter 1
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H D15 D14 D13 D12 D11 D10 D9 D8 XXh
Parameter 2
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H D7 D6 D5 D4 D3 D2 D1 DO XXh
Parameter 3
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H D15 D14 D13 D12 D11 D10 D9 D8 XXh
Parameter 4
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H D7 D6 D5 D4 D3 D2 D1 DO XXh
Parameter 5
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H D7 D6 D5 D4 D3 D2 D1 DO XXh

Description

This command reads identifying and descriptive information from the peripheral. This information is
organized in the Device Descriptor Block (DDB) stored on the peripheral. The response to this command
returns a sequence of bytes that may be any length up to 64K bytes. Note that the returned sequence of
bytes does not necessarily correspond to the entire DDB; it may be a portion of a larger block of data.

The format of returned data is as follows:

Parameter 1: MS (most significant) byte of Supplier ID. Supplier ID is a unique value assigned to each
peripheral supplier by the MIPI organization.

Parameter 2: LS (least significant) byte of Supplier ID.
Parameter 3: MS (most significant) byte of Supplier Elective Data. This is a byte of information that is
determined by the supplier. It could include model number or revision information, for

example.

Parameter 4: LS (least significant) byte of Supplier Elective Data
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Parameter 5: single-byte Escape or Exit Code (EEC). The code is interpreted as follows:
e FFh - Exit code — there is no more data in the Descriptor Block

e 00h - Escape code — there is supplier-proprietary data in the Descriptor Block (does not conform to
any MIPI Alliance specification)

e  Any other value — there is DDB data in the Descriptor Block.
DDBs may contain many more data fields providing information about the peripheral.

In a DSI system, read activity takes the form of two separate transactions across the bus: first the read
command read DDB_start from host processor to peripheral, which includes the bus turn-around token.
The peripheral then takes control of the bus and returns the requested data. The peripheral response to
read DDB start is a Long Packet type, so its length may be up to 64K bytes unless limited by a previous
set max_return_size command.

The response to a read DDB_start command always starts at the beginning of the Device Descriptor Block.
After receiving the first packet and processing the returned DDB data, the host processor may initiate a
read DDB_continue command to access the next portion of the DDB. A read DDB _continue command
begins the next read at the location following the last byte of the previous data read from the DDB.
Subsequent read DDB_continue commands can be used to read a DDB or supplier-proprietary block of
arbitrary size. There is, however, no obligation to read the entire block. The host processor may choose to
stop reading after completion of any read DDB_xxx command.

Restrictions

None

Flow Chart

D1[15:0], D2[15:0],....,
Dn[15:0]

Next command

Figure 38 read_DDB_start Flow Chart
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6.22 read_memory_continue

Interface All
Command 3Eh
Parameters See below
Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—-D 0 0 1 1 1 1 1 0 3Eh
Pixel Data 1
Hex
Direction D15 D14 D13 D12 D11 D10 D9 D8 Code
D—H P15 P14 P13 P12 P11 P10 P9 P8 XXh
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H P7 P6 P5 P4 P3 P2 P1 PO XXh
Pixel Data N
Hex
Direction D15 D14 D13 D12 D11 D10 D9 D8 Code
D—H P15 P14 P13 P12 P11 P10 P9 P8 XXh
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H P7 P6 P5 P4 P3 P2 P1 PO XXh
Description

This command transfers image data from the display module’s frame memory to the host processor
continuing from the location following the previous read memory continue or read memory start
command.

If set_address mode B5 = 0:

Pixels are read continuing from the pixel location after the read range of the previous read_memory_start or
read memory continue. The column register is then incremented and pixels are read from the frame
memory until the column register equals the End Column (EC) value. The column register is then reset to
SC and the page register is incremented. Pixels are read from the frame memory until the page register
equals the End Page (EP) value and the column register equals the EC value, or the host processor sends
another command.

If set_address_mode B5 = 1:

Pixels are read continuing from the pixel location after the read range of the previous read_memory_start or
read memory_continue. The page register is then incremented and pixels are read from the frame memory
until the page register equals the End Page (EP) value. The page register is then reset to SP and the column
register is incremented. Pixels are read from the frame memory until the column register equals the End
Column (EC) value and the page register equals the EP value, or the host processor sends another
command.
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See section 6.25 for descriptions of the Start Column and End Column values.

See section 6.29 for descriptions of the Start Page and End Page values.

See section 8 in [MIPI01] and section 10 in [MIPI02] for color encoding for 8 or 9 bit image data.

Note the command description above shows 16-bit pixel data transferred over a 16-bit bus. Other
possibilities not illustrated here would show 9-bit pixel data transferred over a 9-bit bus, and 8-bit pixel
data transferred over an 8-bit bus. See Annex A for details on pixel to byte mapping.

Restrictions

Regardless of the interface format chosen with the set pixel format command, the pixel format of the
returned data is always the maximum pixel depth supported by the display module. The display module
documentation shall describe the maximum pixel depth as well as the format of the data returned by the

display module when using this command.

A read memory_start should follow a set column address, set page address or set address mode to
define the read location. Otherwise, data read with read memory_continue is undefined.

Flow Chart

Image Data
D1[15:0], D2[15:0]...,
Dn[15:0]

Next command

Figure 39 read_memory_continue Flow Chart
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6.23 read_memory_start
Interface All
Command 2Eh
Parameters See below
Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 1 0 1 1 1 0 2Fh
Pixel Data 1
Hex
Direction D15 D14 D13 D12 D11 D10 D9 D8 Code
D—H P15 P14 P13 P12 P11 P10 P9 P8 XXh
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H P7 P6 P5 P4 P3 P2 P1 PO XXh
Pixel Data N
Hex
Direction D15 D14 D13 D12 D11 D10 D9 D8 Code
D—H P15 P14 P13 P12 P11 P10 P9 P8 XXh
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
D—H P7 P6 P5 P4 P3 P2 P1 PO XXh
Description

This command transfers image data from the display module’s frame memory to the host processor starting
at the pixel location specified by preceding set_column_address and set_page address commands.

If set_address mode B5 =0:
The column and page registers are reset to the Start Column (SC) and Start Page (SP), respectively.

Pixels are read from frame memory at (SC, SP). The column register is then incremented and pixels read
from the frame memory until the column register equals the End Column (EC) value. The column register
is then reset to SC and the page register is incremented. Pixels are read from the frame memory until the
page register equals the End Page (EP) value and the column register equals the EC value, or the host
processor sends another command.

If set_address_mode B5 = 1:
The column and page registers are reset to the Start Column (SC) and Start Page (SP), respectively.
Pixels are read from frame memory at (SC, SP). The page register is then incremented and pixels read from

the frame memory until the page register equals the End Page (EP) value. The page register is then reset to
SP and the column register is incremented. Pixels are read from the frame memory until the column register
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equals the End Column (EC) value and the page register equals the EP value, or the host processor sends
another command.

See section 6.25 for descriptions of the Start Column and End Column values.

See section 6.29 for descriptions of the Start Page and End Page values.

See section 8 in [MIPI01] and section 10 in [MIPI02] for color encoding for 8 or 9 bit image data.

Note the command description above shows 16-bit pixel data transferred over a 16-bit bus. Other
possibilities not illustrated here would show 9-bit pixel data transferred over a 9-bit bus, and 8-bit pixel
data transferred over an 8-bit bus. See Annex A for details on pixel to byte mapping.

Restrictions

Regardless of the interface format chosen with the set pixel format command, the pixel format of the
returned data is always the maximum pixel depth supported by the display module. The display module
documentation shall describe the maximum pixel depth as well as the format of the data returned by the

display module when using this command.

Flow Chart

Image Data
D1[15:0], D2[15:0]...,
Dn[15:0]

Next command

Figure 40 read_memory_start Flow Chart
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6.24 set_address_mode

Interface All
Command 36h
Parameters See below
Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—-D 0 0 1 1 0 1 1 0 36h
Parameter
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D B7 B6 B5 B4 B3 B2 Bl BO XXh
Description

This command sets the data order for transfers from the host processor to display module’s frame memory,
bits B[7:5], and from the display module’s frame memory to the display device, bits B[4:0].

All bits are valid for peripherals based on the Type 2 display architecture operating in Command Mode, or
for peripherals based on the Type 1 display architecture. Bits B5, B4, B2, B1 and B0 have no effect on
peripherals based on the Type 2 display architecture operating in Video Mode, or for peripherals based on
the Type 3 display architecture.

No status bits are changed.

Bit B7 — Page Address Order

This bit controls the order that Pages of data are transferred from the host processor to the peripheral’s
frame memory for a Type 1 or a Type 2 display architecture operating in Command Mode. This bit also
controls the Host processor to display device data latching order for a Type 2 or Type 3 display architecture
operating in Video Mode.

‘0’ = Top to Bottom, Pages transferred from SP to EP

‘1’ = Bottom to Top, Pages transferred from EP to SP

B7=0 B7 =1
B6=B5=0,B3=X B6=B5=0,B3=X
Pr:::(:tsor Frame Memory Proic;ztsor Frame Memory
Top Left L1 L Top Left L] Top Left L1 L Top Left LU

SP SP SP | EP
NEREN = 77\\\\\\7EP HHHiEP NN SP

S E S E S E S E

[ [ C C C Cc Cc Cc

Figure 41 B7 Page Address Order
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Bit B6 — Column Address Order
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This bit controls the order that Columns of data are transferred from the host processor to the peripheral’s
frame memory for a Type 1 or Type 2 display architecture operating in Command Mode. This bit also
controls the Host processor to display device data latching order for a Type 2 or Type 3 display architecture
operating in Video Mode.

‘0’ = Left to Right, Columns transferred from SC to EC

‘1’ = Right to Left, Columns transferred from EC to SC

Top Left

B6

0

B7=B5=0,B3=X

Host

Processor
[ ] ]]

SP

|

| _EP

own

FETTT g
C

Frame Memory

Top Left

SP

|

| _EP

own

PETT T
C

Top Left

B6 =1

B7=B5=0,B3=X

Host

Processor
[ ] ]]

Top Left

SP

|

| _EP

own

PETT T
Cc

Figure 42 B6 Column Address Order

Bit BS — Page/Column Addressing Order

Frame Memory

L]

SP

N EP
g T
c c

This bit controls the order that Columns of data are transferred from the host processor to the peripheral’s
frame memory.

‘0’ = Normal Mode

See section 6.41 (B5 = 0) for a description of Normal Mode operation.

‘1’ = Reverse Mode

See section 6.41 (B5 = 1) for a description of Reverse Mode operation.

Top Left

B7=B6=0,B3=X

Host

Processor
[ ] ]]

B5=0

SP

|

| _EP

on

FETT T
C

Frame Memory

Top Left

SP

|

| _EP

oOn

PETT T
C

Top Left

B7

Host

Processor
[ ][]

B5=1

Top Left

SP

|

EP

O n

PETT T
C

Figure 43 B5 Page/Column Addressing Order
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Bit B4 — Display Device Line Refresh Order

This bit controls the display device’s horizontal line refresh order. The image shown on the display device
is unaffected, regardless of the bit setting.

‘0’ = Display device is refreshed from the top line to the bottom line

‘1’ = Display device is refreshed from the bottom line to the top line

Bit B3 — RGB/BGR Order

This bit controls the RGB data latching order transferred from the peripheral’s frame memory to the display
device for a Type 1 or a Type 2 display architecture operating in Command Mode. This bit also controls the
RGB data latching order transfer from the Host processor to the display device for a Type 2 or a Type 3
display architecture operating in Video Mode.

‘0’ = Pixels sent in RGB order

‘1’ = Pixels sent in BGR order

B3=0

Frame Memory Display Device
B3 =1

Frame Memory Display Device

Figure 44 B3 RGB Order
Bit B2 — Display Data Latch Data Order

This bit controls the display device’s vertical line data latch order. The image shown on the display device
is unaffected, regardless of the bit setting.

‘0’ = Display device is refreshed from the left side to the right side
‘1’ = Display device is refreshed from the right side to the left side

Note: This bit has no visual effect if the display device is refreshed line by line.
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Bit B1 — Flip Horizontal

MIPI Alliance Specification for DCS

This bit flips the image shown on the display device left to right. No change is made to the frame memory.

‘0’ = Normal

‘1’ = Flipped

B1=0

B1=1

B4=B2=B0=0 B4=B2=B0=0

Top Left

Frame Memory
[ ]]

|

n

Display Device
[ | ]]

1—»m

1

—» m

=

n

Top Left

Frame Memory
[ | ]]

1

—» m

Top Left

Display Device
[ | ]]

me——1

Figure 45 B1 Flip Horizontal

Bit BO — Flip Vertical

This bit flips the image shown on the display device top to bottom by changing the gate scanning order.
Neither the frame memory contents nor the order data is read from frame memory is changed.

‘0’ = Normal

‘1’ = Flipped

Top Left

BO=0

B4=B2=B1=0

Frame Memory
[ ] ]

|

Top Left

Display Device
[ [ ]]

|

n

Top Left

BO=1

B4=B2=B1=0

Frame Memory
[ [ ]]

|

Top Left

Display Device
[ L[]

n 1

HERRR
1—»m

Figure 46 BO Flip Vertical
Restrictions

None
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1192 Flow Chart

Address mode

‘ New Address mode ,
1193

1194 Figure 47 set_address_mode Flow Chart
1195
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6.25 set_column_address

Interface All
Command 2Ah
Parameters See below
Command

Direction D7
H—D 0

Parameter 1

Direction D7
H—D SC15

Parameter 2

Direction D7
H—-D SC7

Parameter 3

Direction D7
H—D EC15

Parameter 4

Direction D7
H—D EC7

Description

D6 D5 D4
0 1 0
D6 D5 D4

MIPI Alliance Specification for DCS

Hex

D3 D2 D1 DO Code
0 1 0 2Ah

Hex

D3 D2 D1 DO Code

SC14 SC13 SC12 SC11 SC10 SC9 SC8 XXh

Hex
D6 D5 D4 D3 D2 D1 DO Code
SC6 SC5 SC4 SC3 SC2 SC1 SCO XXh
Hex
D6 D5 D4 D3 D2 D1 DO Code

EC14 EC13 ECI12 ECl11 EC10 EC9 EC8 XXh

D6 D5 D4

Hex

D3 D2 D1 DO Code

EC6 ECS5 EC4 EC3 EC2 ECl1 ECO XXh

This command defines the column extent of the frame memory accessed by the host processor with the
read_memory_continue and write_memory_continue commands. No status bits are changed.

Restrictions

SC[15:0]
\4 L]

/ EC[15:0]

Figure 48 set_column_address Example

SC[15:0] must always be equal to or less than EC[15:0].

If SC[15:0] or EC[15:0] is greater than the available frame memory then the parameter is not updated.
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Flow Chart

|
|
|
|
| set_column_address
|
|
|
|

I SC[15:0] and
| EC[15:0]

set_page_address

I SP[15:0] and
| EP[15:0]

As required
by software

write_memory

Image Data

D1[15:0], D2[15:0],...,
Dn[15:0]

Next command

Figure 49 set_column_address Flow Chart
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6.26 set_display_off
Interface All
Command 28h
Parameters None

Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 1 0 1 0 0 0 28h
Description

This command causes the display module to stop displaying the image data on the display device. The
frame memory contents remain unchanged. No status bits are changed.

Memory Display Panel
]

T T T
Figure 50 set_display_off Example

Restrictions
This command has no effect when the display panel is already off.

Flow Chart

Display panel on

set_display_off

A 4

( Display panel off )

Figure 51 set_display_off Flow Chart
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1233 6.27 set_display_on
1234 Interface All

1235 Command 29h

1236 Parameters None

1237 Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 1 0 1 0 0 1 2%h

1238 Description

1239 This command causes the display module to start displaying the image data on the display device. The
1240 frame memory contents remain unchanged. No status bits are changed.

Memory Display Panel
] L]

1241 T T T T T
1242 Figure 52 set_display_on Example

1243 Restrictions
1244 This command has no effect when the display panel is already on.

1245 Flow Chart

Display panel off

set_display_on

v
Display panel on

1247 Figure 53 set_display_on Flow Chart

1248
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1249 6.28 set_gamma_curve

1250 Interface All
1251 Command 26h
1252 Parameters See below

1253 Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 1 0 0 1 1 0 26h
1254 Parameter
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code

H—-D GC7 GCo6 GCs5 GC4 GC3 GC2 GC1 GCO XXh
1255 Description
1256 This command selects the desired gamma curve for the display device. Four fixed gamma curves are

1257 defined in section 5.2. A curve is selected by setting the appropriate bit in the parameter as described in the
1258 following table.

1259 Table 7 Gamma Curves
GCJ7:0] Parameter Curve Selected
00h None No curve selected
01h GCO Gamma Curve 1
02h GCl1 Gamma Curve 2
04h GC2 Gamma Curve 3
08h GC3 Gamma Curve 4

1260 Note: All other values are reserved.
1261 Restrictions

1262 Values of GC[7:0] not shown in Table 7 above are reserved and shall not change the currently selected
1263 gamma curve.

1264 Flow Chart

/ GC[7:0] /

New Gamma curve

1265
1266 Figure 54 set_gamma_curve Flow Chart

1267
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6.29 set _page_address
Interface All
Command 2Bh
Parameters See below
Command

Direction D7
H—D 0

Parameter 1

Direction D7
H—-D SP15

Parameter 2

Direction D7
H—D SP 7

Parameter 3

Direction D7
H—D EP15

Parameter 4

Direction D7
H—D EP7

Description

D6
SP14

D6
SP 6

D6
EP14

D6
EP 6

D5 D4
1 0
D5 D4
SP13 SP12
D5 D4
SP 5 SP 4
D5 D4
EP13 EP12
D5 D4
EPS5 EP 4

MIPI Alliance Specification for DCS

Hex

D3 D2 D1 DO Code
1 0 1 1 2Bh
Hex

D3 D2 D1 DO Code
SP11 SP10 SP9 SP8 XXh
Hex

D3 D2 D1 DO Code
SP 3 SP2 SP 1 SP 0O XXh
Hex

D3 D2 D1 DO Code
EP11 EP10 EP9 EP8 XXh
Hex

D3 D2 D1 DO Code
EP 3 EP2 EP 1 EP O XXh

This command defines the page extent of the frame memory accessed by the host processor with the
write_memory_continue and read_memory_continue command. No status bits are changed.

Restrictions

SP[15:0] —>

EP[15:0] —>

Figure 55 set_page_address Example

SP[15:0] must always be equal to or less than EP[15:0]

If SP[15:0] or EP[15:0] is greater than the available frame memory then the parameter is not updated.
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1285 Flow Chart

I SC[15:0] and
| EC[15:0]

|
|
|
|
} > As required
|
|
|
|
|

set_page_address

I SP[15:0] and
| EP[15:0]

> As required

Image Data
D1[15:0], D2[15:0],...,
Dn[15:0]
J
1286 Next command
1287 Figure 56 set_page_address Flow Chart
1288
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6.30 set_partial_columns

Interface All
Command 31h
Parameters See below
Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code

H—D 0 0 1 1 0 0 0 1 31h

Parameter 1

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code

H—-D PSC15 PSCi14 PSC13 PSCi12 PSCl1l1  PSCI0 PSC9 PSC8 XXh

Parameter 2
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D PSC7 PSC6 PSC5 PSC4 PSC3 PSC2 PSC1 PSCO XXh

Parameter 3

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D PEC15 PECl14 PEC13 PECI2 PEC11 PECIO PEC9 PECS XXh

Parameter 4
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—-D PEC7 PEC6 PECS5 PEC4 PEC3 PEC2 PEC1 PECO XXh

Description

This command defines the Partial Display mode’s display width. There are two parameters associated with
this command, the first defines the Start Column (PSC) and the second the End Column (PEC), as
illustrated in Figure 57 through Figure 60. PSC and PEC refer to the Frame Memory Column Pointer.
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1302 If End Column > Start Column

PSC[15:0] PEC[15:0]
\ /

N\ J
Y
Partial
1304 Figure 57 set_partial_columns with set_address_mode B2=0
PECI[15:0] \ / PSC[15:0]
N J
Y
Partial
1305 Width
1306 Figure 58 set_partial_columns with set_address_mode B2=1
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1307 If Start Column > End Column

PEC[15:0] PSC[15:0]
\ /

— —
Partial Partial

1308 Width Width

1309 Figure 59 set_partial_columns with set_address_mode B2 =0

PSC[15:0] PECI[15:0]
N v

W_J W_J
Partial Partial
1310 Width Width
1311 Figure 60 set_partial_columns with set_address_mode B2=1

1312 Restrictions

1313 PSC[15:0] and PEC[15:0] cannot be 0000h nor exceed the last horizontal column number.
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Flow Chart

To enter Partial Display mode

Any Mode

I PSC[15:0] and |
| PEC[15:0] !

|

|

|

‘ .

} set_partial_rows
|

|

|

I SR[15:0] and
| ER[15:0]

A 4

( Partial Mode On )

MIPI Alliance Specification for DCS

Figure 61 Entering Partial Display Mode Flow Chart
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1318 To exit Partial Display mode

Partial Mode On

set_display_off

enter_normal_mode

Entering Normal
Mode turns Partial

Optional (To avoid
tearing effect)

Mode off
Image Data
D1[15:0], D2[15:0]...., |
Dn[15:0] }
|
I R
1319 set_display_on
1320 Figure 62 Exiting Partial Display Mode Flow Chart
1321
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6.31 set_partial_rows

Interface All
Command 30h
Parameters See below
Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code

H—D 0 0 1 1 0 0 0 0 30h

Parameter 1

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code

H—-D SR15 SR14 SR13 SR12 SR11 SR10 SR9 SR8 XXh

Parameter 2

Hex

Direction D7 D6 D5 D4 D3 D2 D1 DO Code

H—D SR7 SR6 SR5 SR4 SR3 SR2 SR1 SRO XXh
Parameter 3

Hex

Direction D7 D6 D5 D4 D3 D2 D1 DO Code

H—D ER15 ER14 ER13 ER12 ER11 ER10 ER9 ERS XXh

Parameter 4
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D ER7 ER6 ER5 ER4 ER3 ER2 ER1 ERO XXh

Description
This command defines the Partial Display mode’s display height. There are two parameters associated with

this command, the first defines the Start Row (SR) and the second the End Row (ER), as illustrated
in Figure 63 through Figure 66. SR and ER refer to the Frame Memory Line Pointer.

If End Row > Start Row
SR[15:0] —»
Partial
Area
ER[15:0] —

Figure 63 set_partial_rows with set_address_mode B4 =0
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ER[15:0] ——
Partial
Area
SR[15:0] —»|
1338
1339 Figure 64 set_partial_rows with set_address_mode B4=1
1340 If Start Row > End Row
} Partial
ER[15:0] ——| Area
SR[15:0] ——» } Partial
1341 Area
1342 Figure 65 set_partial_rows with set_address_mode B4 =0
} Partial
SR[15:0] —¥| Area
ER[15:0] —— } Partial
1343 Area
1344 Figure 66 set_partial_rows with set_address_mode B4 =1

1345 Restrictions
1346 SR[15:0] and ER[15:0] cannot be 0000h nor exceed the last vertical line number.
1347  Flow Chart

1348 See section 6.30.
1349
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6.32 set_pixel format

Interface All
Command 3Ah
Parameters See below
Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—-D 0 0 1 1 1 0 1 0 3Ah
Parameter
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D X D6 D5 D4 X D2 D1 DO XXh
Description

This command sets the pixel format for the RGB image data used by the interface.
Bits D[6:4] — DPI Pixel Format Definition
Bits D[2:0] — DBI Pixel Format Definition
Bits D7 and D3 are not used.

The pixel formats are shown in Table 6.

If a particular interface, either DBI or DPI, is not used then the corresponding bits in the parameter are
ignored.

In 12, 16 & 18 bits/Pixel modes, the LUT is applied to transfer data into the frame memory.
Restrictions
There is no visible effect until the frame memory is written.

Flow Chart

n bpp Mode

( New m bpp Mode )

Figure 67 set_pixel_format Flow Chart
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1371 6.33 set_scroll_area

1372 Interface All
1373 Command 33h
1374 Parameters See below

1375 Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 1 1 0 0 1 1 33h
1376 Parameter 1
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code

H—-D TFA15 TFAl14 TFA13 TFAl12 TFAl1l TFA10  TFA9 TFA8 XXh

1377 Parameter 2
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D TFA7 TFA6 TFA5 TFA4 TFA3 TFA2 TFAl TFAO XXh

1378 Parameter 3
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D VSA15 VSAlI4 VSA13 VSAI2 VSAlIl VSA10 VSA9 VSAS XXh

1379 Parameter 4
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—-D VSA7 VSA6 VSA5S VSA4 VSA3 VSA2 VSA1 VSAO XXh

1380 Parameter 5
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D BFA15 BFAl4 BFA13 BFAI2 BFAll BFA10 BFA9 BFAS8 XXh

1381 Parameter 6
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—-D BFA7 BFA6 BFA5S BFA4 BFA3 BFA2 BFAL1 BFAO XXh

1382 Description
1383 This command defines the display module’s Vertical Scrolling Area.
1384 If set_address mode B4 = 0:

1385 The 1 & 2™ parameter, TFA[15:0], describes the Top Fixed Area in number of lines from the top of the
1386 frame memory. The top of the frame memory and top of the display device are aligned.

1387 The 3™ & 4™ parameter, VSA[15:0], describes the height of the Vertical Scrolling Area in number of lines
1388 of frame memory from the Vertical Scrolling Start Address. The first line of the Vertical Scrolling Area
1389 starts immediately after the bottom most line of the Top Fixed Area. The last line of the Vertical Scrolling
1390  Area ends immediately before the top most line of the Bottom Fixed Area.
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The 5™ & 6™ parameter, BEA[15:0], describes the Bottom Fixed Area in number of lines from the bottom
of the frame memory. The bottom of the frame memory and bottom of the display device are aligned.

TFA, VSA and BFA refer to the Frame Memory Line Pointer.

(0,0)
\1 | | \

| L]
L L UL
TFA[15:0] —> Top Fixed Area First Line

l—— Read from
Memory
VSA[15:0]

BFA[15:0] — >

| E\Ot\to\m\ F\X\ed\A\re\a |
FTT T T Tl
Figure 68 set_scroll_area set_address_mode B4 = 1 Example

If set_address_mode B4 = 1:

The 1 & 2™ parameter, TFA[15:0], describes the Top Fixed Area in number of lines from the bottom of
the frame memory. The bottom of the frame memory and bottom of the display device are aligned.

The 3 & 4™ parameter, VSA[15:0], describes the height of the Vertical Scrolling Area in number of lines
of frame memory from the Vertical Scrolling Start Address. The first line of the Vertical Scrolling Area
starts immediately after the top most line of the Top Fixed Area. The last line of the Vertical Scrolling Area
ends immediately before the bottom most line of the Bottom Fixed Area.

The 5™ & 6™ parameter, BFA[15:0], describes the Bottom Fixed Area in number of lines from the top of the
frame memory. The top of the frame memory and top of the display device are aligned.

TFA, VSA and BFA refer to the Frame Memory Line Pointer.

(0,0)
\< \ I A

| |
BFA[15:0] | B‘ot‘to‘m‘F xéd‘A‘re‘a |

VSA[15:0]
First Line
<+«—— Read from
TFA[15:0] ’ Top Fixed Area Memory
[

RERRRRER
Figure 69 set_scroll_area set_address_mode B4 = 1 Example

Restrictions

The sum of TFA, VSA and BFA must equal the number of the display device’s horizontal lines (pages),
otherwise Scrolling mode is undefined.

In Vertical Scroll Mode, set_address_ mode BS should be set to ‘0’ — this only affects the Frame Memory
Write.
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1413 Flow Chart

Normal Mode

SCI[15:0] and
EC[15:0] .
Redefines the Frame Memory

window where the scroll data
will be written.

,,,,,,,,,,,,,,,

SP[15:0] and
EP[15:0]

Only required for non-rolling U I N
scrolling.

|

|

|

| Optional: It may be necessary to
| > redefine the Frame Memory
|

|

|

|

|

|

set_address_mode

Write direction.

J
Image Data
D1[15:0], D2[15:0],...,
Dn[15:0]
v
Scroll Mode

1414

1415 Figure 70 set_scroll_area Flow Chart
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1416 6.34 set_scroll_start

1417 Interface All
1418 Command 37h
1419 Parameters See below

1420 Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 1 1 0 1 1 1 37h
1421 Parameter 1
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code

H—-D VSP15  VSP14  VSPI3  VSP12  VSPI1  VSPIO  VSP9 VSP8 XXh

1422 Parameter 2
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D VSP7 VSP6 VSP5 VSP4 VSP3 VSP2 VSP1 VSPO XXh

1423 Description

1424  This command sets the start of the vertical scrolling area in the frame memory. The vertical scrolling area is
1425 fully defined when this command is used with the set_scroll_area command

1426  The set_scroll_start command has one parameter, the Vertical Scroll Pointer. The VSP defines the line in
1427 the frame memory that is written to the display device as the first line of the vertical scroll area. See

1428 section 6.33 for a description of the vertical scroll area.

1429 The displayed image also depends on the setting of the Line Address Order bit, B4, in the
1430 set_address mode register. See the examples below.

1431 If set_address mode B4 = 0:
1432 Example:
1433 When Top Fixed Area = Bottom Fixed Area = 0, Vertical Scrolling Area =YY and VSP = 3.

0, 0) \ Memory Display Panel

L[] |
VSP[15:0] —

VSP[15:0] —] -
_ 0, YY-1) —
— — (0,0) —™
/‘ BERE |
1434 (0, YY-1)
1435 Figure 71 set_scroll_start set_address_mode B4 =0

Copyright © 2006-2009 MIPI Alliance, Inc. All rights reserved.
MIPI Alliance Member Confidential.
94



Version 1.02.00 23-Jul-2009 MIPI Alliance Specification for DCS
1436 If set_address mode B4 = 1:
1437 Example:
1438 When Top Fixed Area = Bottom Fixed Area = 0, Vertical Scrolling Area =YY and VSP =3.

©, YY'”\ Memory Display Panel
|| | |

(0, 0) —»|
(0, YY-1) —™

VSP[15:0] —>

1439 (0,0) f

1440 Figure 72 set_scroll_start set_address_mode B4 =1

VSP[15:0] —»

1441 Restrictions

1442 Since the value of the Vertical Scrolling Start Address is absolute with reference to the Frame Memory, it
1443 must not enter the fixed areas, see section 6.33, otherwise an undesirable image may be shown on the
1444 Display Panel.

1445 The following conditions shall apply:

1446 If set_address mode B4 =0, TFA[15:0] - 1< VSP[15:0] < # of lines in frame memory - BFA[15:0]
1447 If set_address mode B4 =1, BFA[15:0] - 1 < VSP[15:0] <# of lines in frame memory - TFA[15:0]
1448  Flow Chart

1449 See section 6.33 description.
1450

Copyright © 2006-2009 MIPI Alliance, Inc. All rights reserved.
MIPI Alliance Member Confidential.
95



1451
1452
1453
1454

1455

1456

1457

1458

1459

1460

1461
1462

1463

Version 1.02.00 23-Jul-2009

6.35 set_tear_ off
Interface All
Command 34h
Parameters None

Command

Direction D7 D6
H—D 0 0

Description

MIPI Alliance Specification for DCS

Hex
D5 D4 D3 D2 D1 DO Code
1 1 0 1 0 0 34h

This command turns off the display module’s Tearing Effect output signal on the TE signal line.

Restrictions

This command has no effect when the Tearing Effect output is already off.

Flow Chart

TE Output On or Off

set_tear_off

Y
( TE Output Off )

Figure 73 set_tear_off Flow Chart
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6.36 set _tear_on

Interface All

Command 35h

Parameters See below

Command

Direction D7 D6 D5 D4 D3 D2 D1 DO
H—-D 0 0 1 1 0 1 0 1

Parameter

Direction D7 D6 D5 D4 D3 D2 D1 DO
H-D X X X X X X X M

Description

This command turns on the display module’s Tearing Effect output signal on the TE signal line.

signal is not affected by changing set_address_mode bit B4.
set_tear_on has one parameter that describes the Tearing Effect Output Line mode.
IfM =0 (Mode 0):

The Tearing Effect Output line consists of V-Blanking information only.

A

tyg— >« tyhg

TE [\ /

Figure 74 set_tear on M =0

IfM =1 (Mode 1):

The Tearing Effect Output Line consists of both V-Blanking and H-Blanking information.

tyg———>+tuna

<“tharl, (< than
TE | \JU\L

Figure 75 set_tear on M =1

The Tearing Effect Output line shall be active low when the display module is in Sleep mode.
See [MIPI02] for definitions of tyq, tydn, thar and tygp.

Restrictions

Hex
Code
35h

Hex
Code
XXh

The TE

This command takes affect on the frame following the current frame. Therefore, if the Tear Effect (TE)
output is already ON, the TE output shall continue to operate as programmed by the previous set tear on,

or set_tear scanline, command until the end of the frame.
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1488 Flow Chart
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TE Output On or Off

( TE Output On )

Figure 76 set_tear_on Flow Chart
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6.37 set_tear_scanline

Interface All
Command 44h
Parameters See below
Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 1 0 0 0 1 0 0 44h
Parameter 1
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—-D N15 N14 N13 Ni12 N1l N10 N9 N8 XXh
Parameter 2
Hex
Direction D7 D6 D5 D4 D3 D2 D1 Do Code
H—D N7 N6 N5 N4 N3 N2 N1 NO XXh

Description

This command turns on the display module’s Tearing Effect output signal on the TE signal line when the
display module reaches line N. The TE signal is not affected by changing set address_mode bit B4.

The Tearing Effect Line On has one parameter that describes the Tearing Effect Output Line mode.

After issuing a set_tear_scanline command to the display module, the Tearing Effect output signal, e.g. as
in DBI-2 systems, shall be a delayed version of V-Blanking information as illustrated by Figure 77.

« tyg————>+tuna

TE [\ /

Figure 77 set_tear_scanline

Note that set_tear scanline with N = 0 is equivalent to set_tear on with M = 0.

The Tearing Effect Output line shall be active low when the display module is in Sleep mode.

See [MIPI02] for definitions of t,g and t,q, and [MIPI03] for definition of display module line numbers.
Restrictions

This command takes affect on the frame following the current frame. Therefore, if the Tear Effect (TE)

output is already ON, the TE output shall continue to operate as programmed by the previous set tear on,
or set_tear scanline, command until the end of the frame.
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1514 Flow Chart

TE Output On or Off

( TE Output On )
1515

1516 Figure 78 set_tear_scanline Flow Chart

1517

Copyright © 2006-2009 MIPI Alliance, Inc. All rights reserved.
MIPI Alliance Member Confidential.
100



1518
1519
1520
1521

1522

1523

1524
1525

1526

1527

1528
1529

1530
1531

1532

1533

1534
1535

1536

Version 1.02.00 23-Jul-2009

6.38 soft_reset
Interface All
Command 01h
Parameters None

Command

Direction D7 D6
H—D 0 0

Description

MIPI Alliance Specification for DCS

Hex
D5 D4 D3 D2 D1 DO Code
0 0 0 0 0 1 0lh

The display module performs a software reset. Registers are written with their SW Reset default values.
See section 5.7 for a list of the reset values.

Frame Memory contents are unaffected by this command.

Restrictions

The host processor must wait five milliseconds before sending any new commands to a display module
following this command. The display module updates the registers during this time.

If a soft reset is sent when the display module is in Sleep Mode, the host processor must wait 120
milliseconds before sending an exit_sleep_mode command.

soft_reset should not be sent when the display module is not in Sleep mode.

Flow Chart

soft_reset
A
< Blank Display Device
A

Reset to SW Defaults

H

A
Sleep Mode Off

U

Figure 79 soft_reset Flow Chart
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1537 6.39  write_LUT

1538 Interface All
1539 Command 2Dh
1540 Parameters See below

1541 Command

Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D 0 0 1 0 1 1 0 1 2Dh
1542 Parameter 1
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—-D R7 R6 R5 R4 R3 R2 R1 RO XXh
1543
1544
1545
1546 Parameter N
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D R7 R6 R5 R4 R3 R2 R1 RO XXh
1547 Parameter N + 1
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—-D G7 G6 G5 G4 G3 G2 Gl GO XXh
1548
1549
1550
1551 Parameter N + M
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D G7 Go6 G5 G4 G3 G2 Gl GO XXh
1552 Parameter N+ M + 1
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—-D B7 B6 B5 B4 B3 B2 B1 BO XXh
1553
1554
1555
1556 Parameter 2*N + M
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D B7 B6 B5 B4 B3 B2 Bl BO XXh

1557 Description

1558 This command sets the LUT for pixel color depth conversions. Six conversions are supported as indicated
1559 in Table 8.
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Table 8 LUT Color Depth Conversions

Convert from Color Convert to Color Depth
Depth 24 18 16
18 Yes N/A N/A
16 Yes Yes N/A
12 Yes Yes Yes

The LUT size depends on the pixel format of the display module. In the list below, N is the number of red
or blue components and M is the number of green components in the LUT.

16-bit color display modules: N =M = 16; Total LUT Size = 2*N + M = 48 bytes.
18-bit color display modules: N =32, M = 64; Total LUT Size = 2*N + M = 128 bytes.
24-bit color display modules: N = M = 64; Total LUT Size = 2*N + M = 192 bytes.

Regardless of host processor color depth, the defined size of the LUT shall be written according to the
number of colors supported by the display module. See Annex A.

This command has no effect on other commands or the contents of frame memory. Visible changes take
effect the next time the frame memory is written.

Restrictions
None

Flow Chart

-

0)[7:0],... R(n-1)[7:0}
G(0)[7:0],... G(n-1)[7:0],
(0)(7:0],... B(n-1)[7:0]

Next command

Figure 80 write_ LUT Flow Chart
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6.40 write_memory_continue

Interface All
Command 3Ch
Parameters See below
Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—-D 0 0 1 1 1 1 0 0 3Ch
Pixel Data 1
Hex
Direction D15 D14 D13 D12 D11 D10 D9 D8 Code
H—D P15 P14 P13 P12 P11 P10 P9 P8 XXh
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D P7 P6 P5 P4 P3 P2 P1 PO XXh
Pixel Data N
Hex
Direction D15 D14 D13 D12 D11 D10 D9 D8 Code
H—D P7 P6 P5 P4 P3 P2 Pl PO XXh
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D P7 P6 P5 P4 P3 P2 P1 PO XXh
Description

This command transfers image data from the host processor to the display module’s frame memory
continuing from the pixel location following the previous write_ memory_continue or write_memory_start
command.

If set_address mode B5 = 0:

Data is written continuing from the pixel location after the write range of the previous write_memory_start
or write_memory_continue. The column register is then incremented and pixels are written to the frame
memory until the column register equals the End Column (EC) value. The column register is then reset to
SC and the page register is incremented. Pixels are written to the frame memory until the page register
equals the End Page (EP) value and the column register equals the EC value, or the host processor sends
another command. If the number of pixels exceeds (EC — SC + 1) * (EP — SP + 1) the extra pixels are
ignored.

If set_address_mode B5 = 1:

Data is written continuing from the pixel location after the write range of the previous write_memory_start
or write_memory_continue. The page register is then incremented and pixels are written to the frame
memory until the page register equals the End Page (EP) value. The page register is then reset to SP and the
column register is incremented. Pixels are written to the frame memory until the column register equals the
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End column (EC) value and the page register equals the EP value, or the host processor sends another
command. If the number of pixels exceeds (EC — SC + 1) * (EP — SP + 1) the extra pixels are ignored.

See section 6.25 for descriptions of the Start Column and End Column values.

See section 6.29 for descriptions of the Start Page and End Page values.

See section 8 in [MIPI0O1] and section 10 in [MIPI02] for color encoding for 8 or 9 data bit image data.
Note the command description above shows 16-bit pixel data transferred over a 16-bit bus. Other
possibilities not illustrated here would show 9-bit pixel data transferred over a 9-bit bus, and 8-bit pixel

data transferred over an 8-bit bus. See Annex A for details on pixel to byte mapping.

The relationship between some common colors and the corresponding image data are shown in the
following table.

Table 9 Common Color Encoding

Color Red Component Green Component Blue Component
Black All bits =0 All bits =0 All bits =0
Red All bits = 1 All bits =0 All bits =0
Green All bits =0 All bits = 1 All bits =0
Blue All bits =0 All bits =0 All bits = 1
Cyan All bits =0 All bits = 1 All bits = 1
Yellow All bits = 1 All bits = 1 All bits =0
Magenta All bits = 1 All bits =0 All bits = 1
White All bits = 1 All bits = 1 All bits = 1

Restrictions
A write_memory_start should follow a set column_address, set page address or set address_mode to
define the write address. Otherwise, data written with write_memory continue is written to undefined

addresses.

Flow Chart

Image Data
D1[15:0], D2[15:0]...,
Dn[15:0]

Next command

Figure 81 write_memory_continue Flow Chart
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6.41 write_memory_start

Interface All
Command 2Ch
Parameters See below
Command
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—-D 0 0 1 0 1 1 0 0 2Ch
Pixel Data 1
Hex
Direction D15 D14 D13 D12 D11 D10 D9 D8 Code
H—D P15 P14 P13 P12 P11 P10 P9 P8 XXh
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D P7 P6 P5 P4 P3 P2 P1 PO XXh
Pixel Data N
Hex
Direction D15 D14 D13 D12 D11 D10 D9 D8 Code
H—D P15 P14 P13 P12 P11 P10 P9 P8 XXh
Hex
Direction D7 D6 D5 D4 D3 D2 D1 DO Code
H—D P7 P6 P5 P4 P3 P2 P1 PO XXh
Description

This command transfers image data from the host processor to the display module’s frame memory starting
at the pixel location specified by preceding set column_address and set page address commands.

If set_address mode B5 = 0:
The column and page registers are reset to the Start Column (SC) and Start Page (SP), respectively.

Pixel Data 1 is stored in frame memory at (SC, SP). The column register is then incremented and pixels are
written to the frame memory until the column register equals the End Column (EC) value. The column
register is then reset to SC and the page register is incremented. Pixels are written to the frame memory
until the page register equals the End Page (EP) value and the column register equals the EC value, or the
host processor sends another command. If the number of pixels exceeds (EC — SC + 1) * (EP — SP + 1) the
extra pixels are ignored.

If set_address_mode B5 = 1:
The column and page registers are reset to the Start Column (SC) and Start Page (SP), respectively.
Pixel Data 1 is stored in frame memory at (SC, SP). The page register is then incremented and pixels are

written to the frame memory until the page register equals the End Page (EP) value. The page register is
then reset to SP and the column register is incremented. Pixels are written to the frame memory until the
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column register equals the End column (EC) value and the page register equals the EP value, or the host
processor sends another command. If the number of pixels exceeds (EC — SC + 1) * (EP — SP + 1) the extra
pixels are ignored.

See section 6.25 for descriptions of the Start Column and End Column values.

See section 6.29 for descriptions of the Start Page and End Page values.

See section 8 in [MIPIO1] and section 10 in [MIPI02] for color encoding for 8 or 9 data bit image data.
Note the command description above shows 16-bit pixel data transferred over a 16-bit bus. Other
possibilities not illustrated here would show 9-bit pixel data transferred over a 9-bit bus, and 8-bit pixel

data transferred over an 8-bit bus. See Annex A for details on pixel to byte mapping.

The relationship between some common colors and the corresponding image data are shown in the
following table.

Table 10 Common Color Encoding

Color Red Component Green Component Blue Component
Black All bits =0 All bits =0 All bits =0
Red All bits = 1 All bits =0 All bits =0
Green All bits =0 All bits = 1 All bits =0
Blue All bits =0 All bits =0 All bits = 1
Cyan All bits =0 All bits = 1 All bits = 1
Yellow All bits = 1 All bits = 1 All bits =0
Magenta All bits = 1 All bits =0 All bits = 1
White All bits = 1 All bits = 1 All bits = 1

Restrictions
A write_memory_start should follow a set column_address, set page address or set address_mode to
define the write location. Otherwise, data written with write memory start and any following

write_memory_continue commands is written to undefined locations.

Flow Chart

Image Data
D1[15:0], D2[15:0],...,
Dn[15:0]

Next command

Figure 82 write_memory_start Flow Chart
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Annex A Pixel-to-Byte Mapping

Many of the commands in this specification utilize display panel properties and therefore refer to pixels and
scan lines. However, numerous components of a display system are inherently byte oriented. Therefore, a
consistent method should be used to convert pixel formats to bytes to ensure interoperability among all
components. This section defines the pixel-to-byte mapping used by this specification.

Note the set_address mode command (section 6.24) affects the bit ordering within a pixel, red and blue
components may be swapped, and the order pixels are transferred across the interface. The figures in this
section are shown with set_address_mode B4=B5=B6=B7=0.

A.1  Three Bits per Pixel Format

Three bits per pixel formats do not map directly to byte boundaries and therefore require special handling.
In this pixel format, each byte holds two pixels. Two bits in each byte convey no color information. The
organization of bits is shown in Figure 83.

Interface

Data Lines
D7 >—
D6 >_
. __<R1 ...... R3 ...... ...... R5>_
D4 < c1 >—< ez > s

Pixel n Pixel n+2 Pixel n+4

D3 — 81 >—< B3 >—< BS >
o R2 R4 RG .......

-
D1 < &2 G4 GG%

DO

Time

Figure 83 Three Bits per Pixel Format to Byte Mapping
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A.2 Eight Bits per Pixel Format

Eight bits per pixel formats map directly to byte boundaries and therefore require no special
handling. Figure 84 shows the mapping of pixels to bytes.

Interface
Data Lines ...................................................

D7 { R1,Bit2 >—< R2,Bit2 >—< R3,Bit2 >
D6 g{m Bit1 >§—§<R2 Bit1 >§—§<R3 Bit1 >—
D5 { R1 B|t0>—< R2,Bit0 >—< R3,Bit0 >—

D4 - 61Bit2 < G2,Bit2 > G3, B|t2>——
D3 - 18it1 >—<G2,Bitt >—< G3,Bit1
D2 —G1,Bit0 »>—< G2,Bit0 »—< G3,Bit0

D1 { B1,Bit1 >—< B2,Bit1 >§—§<B3,Bit1 >—
DO %B1,Bit0>§—§<BZ,BitO>%<B3,BitO>§—

Pixeln : : Pixeln+1 : : Pixel n+2:

Figure 84 Eight Bits per Pixel Format to Byte Mapping

A.3  Twelve Bits per Pixel Format

Twelve bits per pixel formats do not map directly to byte boundaries and therefore require special handling.
In this pixel format, three bytes hold two pixels. Figure 85 shows the mapping of pixels to bytes.

Interface
Data Lines ......................................................

D7 —R18it3 >—B1Bit3 >{—E<G2,Bit3>{-
D6 %R1,Bit2>—< B1,Bit2 >—<G28|t2>—
D5 g{m Bit1 >— B1,Bit1 >—<G2 Bit1 >—
D4 { R1 B|t0>—< B1,Bit0 >——<G2 B|t0>—

D3 (Gt B|t3>—< R2,Bit3 >—< B2,Bit3 >—-
D2 G1 ,BltZH R2Bit2 >—< B2,Bit2 >—
D1 G1 Bit1>§—§—<R2 Bit1 >— B2,Bit1 >—
DO G1 B|t0>—< R2,Bit0 >—< B2,Bit0 >—

Pixeln : : Pixel n+1

Figure 85 Twelve Bits per Pixel Format to Byte Mapping
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A.4  Sixteen Bits per Pixel Format

Sixteen bits per pixel formats do not map directly to byte boundaries and therefore require special handling.
However, this format is simpler than twelve bit formats since one pixel occupies two bytes. Figure 86
shows the mapping of pixels to bytes.

Interface
Data Llnes ............................................................................

D7 %{Rl,Bit4>—<Gl,Bit2>—i—§<R2, Bit4>—<GZ,Bit2>—§—
D6 —§—<R1 Bits >—G1, Bitl>§—§—< R2,8it3 >— G2,Bit1 E

D5 —<R1 Bit2 >—G1, B|t0>—< R2,8it2 >— G2Bit0 :

D4 {Rl Bit1 >—B1, B|t4>——<R2 Bit1 >—B2, Blt4>——
D3 { R1Bito >— BLBit3 >—< R2,8ito >— B2,Bit3 >—
D2 ~{ G1,Bits >— BLBit2 >—<Gz Bits >— B2,Bit2 >—
D1 G1,it4 >— BLBit1 Hez Bit4 >— B2,Bitl >——
DO G1,Bit3 >— BLBit0 >—<GZ Bit3 >— B2,Bit0 >—

Pixel n Pixel n+1

Figure 86 Sixteen Bits per Pixel Format to Byte Mapping

A.5  Eighteen Bits per Pixel Format

Eighteen bits per pixel formats do not map directly to byte boundaries and therefore require special
handling. In this pixel format, each pixel occupies three bytes (24-bits), one for each color component. Two
bits in each byte convey no color information. Figure 87 shows the mapping of pixels to bytes.

Interface
Data Llnes R R
D7 —< R1,Bit5>—<G1 ,Bit5>—< B1,Bit5 >—{ R2,Bit5>—
D6 —<R1,Bit4 >—< G18ita >— B1,Bit4 >—{ R2,Bit4 >—
D5 —-< R1,Bit3>—<G1 ,Bit3>—< B1,Bit3 >——< R2,Bit3>—
D4 —< R1,Bit2>—<G1 ,Bit2>—< B1,Bit2 >—{ R2,Bit2>—
D3 —<R1Bitt >—<61,8it1 >—< B1,Bit1 >—{ R2,Bit >—

D2 —< R1,Bit0>—<G1 ,Bit0>—< B1,Bit0 >—{ R2,Bit0>—

D1 —

DO —

Pixel n . Pixel n+1

Time >

Figure 87 Eighteen Bits per Pixel Format to Byte Mapping
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1708 A.6  Twenty-four Bits per Pixel Format

1709 Twenty-four bits per pixel formats do not map directly to byte boundaries and therefore require special
1710 handling. This format is similar to the eighteen bits per pixel format since one pixel occupies three bytes.
1711 However, all bits in this format convey color information. Figure 88 shows the mapping of pixels to bytes.

Interface
Data Lines R R
D7 —<R1, Bit7>—<G1, Bit7>—<B1, Bit7>—%R2, Bit7>—
D6 —<R1, Bit6>—<G1, Bit6>—<B1, Bit6>—§{R2, Bit6>—
D5 ——< R1,Bit5>—<G1 ,Bit5>—< B1,Bit5 >——< R2,Bit5>—

D4 —< R1 ,Bit4>—<G1 ,Bit4>—< B1,Bit4 >—{ R2,Bit4>—
<R1,Bit3>—<G1 ,Bit3>—< B1,Bit3 >—{ R2,Bit3>—

D3 —
D2 —Rr1Bi2 »>—< 61,82 >— B1,Bit2>——§<R2,Bit2>—
D1 —R1Bitt >—G1,8it1 >—< B1,Bit1 >—{ R2,Bit! >—
DO —R1Bito >—< 61,8ito >—< B1,Bito>-§{R2,Bito>—
Pixel n . Pixeln#1
1712 Time >
1713 Figure 88 Twenty-four Bits per Pixel Format to Byte Mapping

1714
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ims  Annex B Color Depth Conversion Look-up Tables
1716 (informative)

1717 B.1  Color Depth Conversion LUT — 12-bit Color to 16-bit Color

1718 Table 11 12-bit to 16-bit LUT Red Component Values
R input (4-bit) R output (5-bit)
12-bits/pixel 16-bits/pixel
4,096 colors 65,536 colors write_LUT Parameter
0000 Rooa Roos Roo2 Roor Raoo 1
0001 Ro14 Ro13 Ror2 Roin Roio 2
0010 Ro24 Ro2s Roaz Roz1 Rozo 3
0011 Ro34 Ross Ros2 Roa1 Roso 4
0100 Roas Roaz Roaz Roar Roao 5
0101 Ross Ross Rosz Ros1 Roso 6
0110 Rosa Ross Ros2 Ros1 Rogo 7
0111 Ry74 Ro73 Ro72 Ro71 Rogo 8
1000 Rosa Ross Ros2 Ros1 Roso 9
1001 R4 Roos Rooz Rogr Rooo 10
1010 Ri0s Ri03 Rio2 Rio1 Rigo 11
1011 Ri1a Rii3 Ry Rinn Rygo 12
1100 Ri24 Riz3 Rizz Rizi Rygo 13
1101 Ri3s Rizz Rz Risi Rysp 14
1110 Riss Risz Rigz Rigi Rigo 15
1111 Riss Riss Riszy Risi Ryso 16
1719
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1720 Table 12 12-bit to 16-bit LUT Green Component Values
G input (4bit) G output (6bit)
12 bit/pixel -mode 16 bit/pixel -mode
4,096 colors 65,536 colors write_LUT Parameter
0000 Goos Goos Goos Gooz Goor Gooo 17
0001 Gois Gois Goiz Goi2 Gorr Gono 18
0010 Goas Goza Gozs Goza Goai Gozo 19
0011 Goss Gozs Goss Goza Gozi Gozo 20
0100 Goas Goas Goas Goaz Goar Goao 21
0101 Goss Gosa Goss Gos2 Gosi Goso 22
0110 Goss Gosa Goss Gos2 Gost Goso 23
0111 Gors Goza Gors Gorz Gori Goro 24
1000 Goss Gosa Goss Gosa Gosi Gogo 25
1001 Gogs Goos Goos Gooa Goor Gogo 26
1010 Gios Gios Gios Gio2 Gioi Gioo 27
1011 G115 G4 G113 G112 Gy G 28
1100 G125 Giaa G123 Gizz Gia1 Gino 29
1101 G35 Giza G133 Giz2 Giz1 Giso 30
1110 G5 Grag Graz Giaa Grag Grao 31
1111 Giss Giss Gis3 Gisa Gisy Gyso 32
1721
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1722 Table 13 12-bit to 16-bit LUT Blue Component Values
B input (4bit) B output (5bit)
12 bit/pixel -mode 16 bit/pixel -mode
4,096 colors 65,536 colors write_LUT Parameter
0000 Booa Boos Booz Boor Booo 33
0001 Bo14 Bo13 Boi2 Boi1 Boio 34
0010 Bo24 Bozs Boz2 Bo2i Bono 35
0011 Bosa Boss Bos2 Bos1 Boso 36
0100 Boss Boasz Boaz Boar Boso 37
0101 Bosa Boss Bosz Bosi Boso 38
0110 Bos4 Boss Bos2 Bost Boso 39
0111 Bo74 Bo73 Boz2 Bo71 Bowo 40
1000 Bosa Boss Bos2 Bosi Boso 41
1001 Booa Boos Booz Boo1 Boso 42
1010 Bio4 Bios Bio2 Bio1 Bioo 43
1011 Bi1a B113 Bi12 Bini Buio 44
1100 Bi24 Bi23 Biaz Bi21 Bino 45
1101 Bi34 B33 Bis2 Bizi Biso 46
1110 Bi44 B143 Biaz B4 Biao 47
1111 Biss Biss Bisz Bisi Biso 48
1723
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1724 B.2  Color Depth Conversion LUT — 12-bit and 16-bit Colors to 18-bit Color

1725 Table 14 12-bit, 16-bit to 18-bit LUT Red Component Values
R input (4bit) R input (5 bit) R output (6bit)
12 bit/pixel -mode 16 bit/pixel -mode 18 bit/pixel -mode write LUT
4,096 colors 65,536 colors 262,144 colors Parameter

0000 00000 Roos Roos Roos Rooz Roor Rooo | 1
0001 00001 Rois Ro1a Ro13 Roiz Roi1 Roio - | 2
0010 00010 Rozs Roaa Roas Rozz Roai Rozo | 3
0011 00011 Ross Rosa Ross Ros2 Rosi Roso | 4
0100 00100 Ross Roas Roaz Roas Rost Rogg | 5
0101 00101 Ross Rosa Ross Ros2 Rosi Roso | 6
0110 00110 Ross Ross Ross Ros2 Ros1 Roso | 7
0111 00111 Ro75 Ro7a Ro73 Ro72 Ro71 Roro | 8
1000 01000 Ross Rosa Rogs Ros2 Rosi Roso | 9
1001 01001 Ryos Roos Roos Rooz Roor Rogp | 10
1010 01010 Rios Rioa Rio3 Rio2 Rior Rigo | 11
1011 01011 Riis Ria Ris Rip Ry Rypg - | 12
1100 01100 Rizs Rioa Rigz Riza Rz Ripg | 13
1101 01101 Riss Risa Rizz Riz2 Risi Rizo | 14
1110 01110 Riss Rigs Riss Risn Rigi Rygo | 15
1111 01111 Riss Risa Risz Ris2 Risi Riso | 16
No Input 10000 Ries Risa Rigz Rie2 Rigr Rigo | 17
No Input 10001 Ri7s Riza Rizz Riz Rizi Ryzo | 18
No Input 10010 Riss Risa Rigs Rig2 Rigi Rigo | 19
No Input 10011 Rios Rioq Ryo3 Riga Rygr Rygg | 20
No Input 10100 Ra0s Raoa Raos Rap2 Raor Rago | 21
No Input 10101 Roi5 Ro1s Raiz Raia Roii Rypo | 22
No Input 10110 Raos Raoa Rao3 Razy Ropi Rapg | 23
No Input 10111 Rass Rosq Rass Rosa Rozy Rose | 24
No Input 11000 Ry4s5 Roas Roaz Rogy Rogr Rogg | 25
No Input 11001 Ryss Rasa Rass Rasy Rasi Raso | 26
No Input 11010 Ra6s Rasa Rags Rag2 Rast Rago | 27
No Input 11011 Ry75 Ra7a Ra73 Ra7a Rzt Rye | 28
No Input 11100 Ross Raga Rags Ragy Rogi Rago | 29
No Input 11101 Rags Rag4 Rao3 Raga Ragy Ragg | 30
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R input (4bit)

R input (5 bit)

R output (6bit)

12 bit/pixel -mode 16 bit/pixel -mode 18 bit/pixel -mode write_ LUT
4,096 colors 65,536 colors 262,144 colors Parameter
No Input 11110 R30s R304 R303 R302 R3o1 Rapo | 31
No Input 11111 R315 Ra14 R3i3 Rsa Ry Ry | 32
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1727 Table 15 12-bit, 16-bit to 18-bit LUT Green Component Values
G input (4bit) G input (6 bit) G output (6bit)
12 bit/pixel -mode 16 bit/pixel -mode 18 bit/pixel -mode write_ LUT
4,096 colors 65,536 colors 262,144 colors Parameter
0000 000000 Goos Goos Goos Goo2 Goor Gooo | 33
0001 000001 Gois Gois Gois Goiz Gorr Goro | 34
0010 000010 Gozs Goos Goos Goaz Goa1 Goao | 35
0011 000011 Goss Goza Gozs Goza Gos1 Goso | 36
0100 000100 Goss Goas Goas Goaz Goar Gogo | 37
0101 000101 Goss Gosa Goss Gosz Gosi Goso | 38
0110 000110 Goss Gosa Goss Gos2 Gost Goso | 39
0111 000111 Go7s Gora Gorz Gora Gort Goro | 40
1000 001000 Goss Goss Goss Gosa Gosi Goso | 41
1001 001001 Goos Goos Gogs Goga Goor Gogo | 42
1010 001010 Gios Gio4 G103 Gio2 Gioi Groo | 43
1011 001011 G115 G114 G113 G112 Gy Gryo | 44
1100 001100 G125 Giog Gios G122 Gioy G | 45
1101 001101 G135 Giss Gi33 Gi3p Gz Giao | 46
1110 001110 G145 Giag Gias Grap Grag Grgo | 47
1111 001111 Giss Gisa Gisz Gisp Gisy Gso | 48
No Input 010000 Gi65 Gies Gies Giea G Greo | 49
No Input 010001 G175 G174 G173 G172 G171 Groo | 50
No Input 010010 Giss Giga Gigs Gigo Gigy Ggo | 51
No Input 010011 Gios Giog Gioz Gioy Gog Groo | 52
No Input 010100 Ga05 G204 G203 G202 Goor Gago | 53
No Input 010101 Ga15 Go14 Go13 Go1p Gopy Gayo | 54
No Input 010110 Ga25 Goog Gz Goop Gopy Gopg | 55
No Input 010111 G35 Goza Gz Gozp Gozy Gazo | 56
No Input 011000 Ga45 Goag Goaz Goap Gogy Gogo | 57
No Input 011001 Gass Goss Goss Gosy Gosy Gaso | 58
No Input 011010 Gass Gasa Gass Gagr Gagt Goso | 59
No Input 011011 G175 G714 G273 Go72 Go7y Gagg | 60
No Input 011100 Gass Goga Gogs Gogy Gagy Gago | 61
No Input 011101 Ga95 Go4 Gooz Gogy Gogy Gagg | 62
No Input 011110 G305 G304 G303 G302 G301 G300 | 63
No Input 011111 G315 G314 G313 G312 G311 G319 | 64
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G input (4bit) G input (6 bit) G output (6bit)
12 bit/pixel -mode 16 bit/pixel -mode 18 bit/pixel -mode write_ LUT
4,096 colors 65,536 colors 262,144 colors Parameter
No Input 100000 G325 G3og Gz Gz G3py Gap | 65
No Input 100001 Gi35 G334 G333 G332 Gszp Gszp | 66
No Input 100010 G345 Giag Gaa3 G3gp G3g1 Gago | 67
No Input 100011 Gsss Gisqa Gisz Gasy Gssy Gsso | 68
No Input 100100 G365 G4 G3g3 Gae2 Gz Gygo | 69
No Input 100101 G375 G374 G373 G372 G371 G379 | 70
No Input 100110 Gisss Giga Gags Gagy Gsgy Gsgo | 71
No Input 100111 G395 G394 G393 G392 G391 G399 | 72
No Input 101000 Gao5 Ga04 Gao3 Gao2 Gaor Gago | 73
No Input 101001 Ga15 Ga14 Ga13 Gaip Gapy Gapo | 74
No Input 101010 Gups Gapg Gaoz Gazp Gapy Gago | 75
No Input 101011 G35 Gaza Gazsz Gazp Gazy Guzo | 76
No Input 101100 Guss Gaas Gaaz Gaap Gagy Gago | 77
No Input 101101 Gyss Gass Gass Gasy Gasy Guso | 78
No Input 101110 Gues Gaes Gags Gagr Gaer Guago | 79
No Input 101111 Gy75 Ga74 Ga73 Ga72 Ga71 Ga79 | 80
No Input 110000 Gass Gaga Gags Gagy Gagy Gago | 81
No Input 110001 Guags Gao4 Gao3 Gagy Gagy Gago | 82
No Input 110010 Gs05 Gsos4 Gsos Gsox Gsop Gsgo | 83
No Input 110011 Gs15 Gs14 Gsi3 Gsip Gsyy Gy | 84
No Input 110100 Gsps Gspg Gsoz Gsap Gspy Gspo | 85
No Input 110101 Gs35 Gs3a Gszz Gszp Gszy Gszo | 86
No Input 110110 Gs45 Gsag Gsaz Gsap Gsgy Gsgo | 87
No Input 110111 Gsss Gssg Gssz Gssy Gssy Gsso | 88
No Input 111000 Gses Gses Gsgz Gser Gser Gsgo | 89
No Input 111001 Gs75 Gs74 Gs73 Gsp Gs7p Gs7o | 90
No Input 111010 Gsss Gsga Gsgs Gsgy Gsgy Gsgo | 91
No Input 111011 G395 Gsog Gsoz Gsoy Gsgy Gsgg | 92
No Input 111100 Gios Geos Geos Geo2 Geor Geoo | 93
No Input 111101 Ge15 Ge14 Ge1s Ger2 Ger1 Gero | 94
No Input 111110 Ge2s Geoa Geos Geaz Geo1 Geno | 95
No Input 111111 G35 Gesza Gezs Gezr Ges1 Gezo | 96

1728
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1729 Table 16 12-bit, 16-bit to 18-bit LUT Blue Component Values
B input (4bit) B input (5 bit) B output (6bit)
12 bit/pixel -mode 16 bit/pixel -mode 18 bit/pixel -mode write_LUT
4,096 colors 65,536 colors 262,144 colors Parameter

0000 00000 Boos Booa Boos Booz Boot Booo | 97
0001 00001 Bo1s Boi4 Bo13 Boi2 Boi1 Boio | 98
0010 00010 Bo2s Boaa Boas Bozz Bozi Bozo | 99
0011 00011 Boss Boss Boss Bosz Bosi Boso | 100
0100 00100 Boss Boas Boas Boaz Boar Bogo | 101
0101 00101 Boss Bosa Boss Bos2 Bosi Boso | 102
0110 00110 Boss Bosa Boss Bos2 Bos1 Boso | 103
0111 00111 By7s Bo74 Bo7s Bo72 Bo7i Boo | 104
1000 01000 Boss Bosa Bogs Bos2 Bosi Boso | 105
1001 01001 Boos Boos Boos Booz Boot Booo | 106
1010 01010 Bios Bios4 B1os Bio2 Bio1 Bioo | 107
1011 01011 Bi1s Biis Bii3 Bii2 Biii Biio | 108
1100 01100 Bi2s Bioa B123 Bio2 Bioi Biag | 109
1101 01101 B35 Bi34 B133 B3z Bisi Bisg | 110
1110 01110 Bi4s Biag B1a3 Biap Biai Bigg | 111
1111 01111 Biss Biss Bis; Bisy Bisi Biso | 112
No Input 10000 Bigs Bissa Biss Biea Bis1 Bieo 113
No Input 10001 Bi75 B174 B173 B172 Bi71 Bino 114
No Input 10010 Bigs Bigs Bis3 Biso Bisi Bigo | 115
No Input 10011 Bios Biog B1oz Bioy Bioy Bigo | 116
No Input 10100 Baos Baoa Baos Bao2 Baoi Bago | 117
No Input 10101 By1s B4 Boiz Bo1o Boi1 Bae | 118
No Input 10110 Baas Baaa Bazs Bazp Bt Bagg | 119
No Input 10111 Bass Basa Bass Baza Bosi Basg | 120
No Input 11000 Bays Bogs Bogs Bogz Bogi Boge | 121
No Input 11001 Bass Basq Bass Basy Bas; Basg | 122
No Input 11010 Bags Bags Bagz Bago Basi Baso | 123
No Input 11011 By75 By74 B73 Bo7a Bo7y Borg | 124
No Input 11100 Bags Baga Bags Bagy Basi Bago | 125
No Input 11101 Bags Baga Baos Bagz Baot Bago | 126
No Input 11110 Bsos B3oa Bsos B3z Bsoi Bago | 127
No Input 11111 Bsys B3y B3z B31o B3i1 Bao | 128

1730
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B.3
Color

MIPI Alliance Specification for DCS

Color Depth Conversion LUT — 12-bit, 16-bit and 18-bit Colors to 24-bit

Table 17 12-bit, 16-bit and 18-bit Colors to 24-bit Color LUT Red Component Values

R input (4bit) | R input (5 bit) | R input (6 bit)
12 bit/pixel - | 16 bit/pixel - | 18 bit/pixel - R output (8bit)
mode mode mode 24 bit/pixel -mode write LUT

4,096 colors 65,536 colors | 262,144 colors 16,777,216 colors Parameter
0000 00000 000000 Roo7 Roos Roos Roos Roos Rooz Roor Rogo | 1
0001 00001 000001 Ro17 Rois Ro1s Ro1a Rois Roiz Roin Roo | 2
0010 00010 000010 Ro27 Roze Ros Roz4 Rozz Ro2z Roz1 Ry | 3
0011 00011 000011 Ro37 Ross Ross Roza Ross Ros2 Rosi Roso | 4
0100 00100 000100 Ro47 Ross Roas Roas Roas Roaz Roa1 Roao | 5
0101 00101 000101 Ros7 Ross Ross Rosa Ross Ros2 Rosi Roso | 6
0110 00110 000110 Ros7 Ross Ross Rosa Ross Ros2 Ros1 Roso | 7
0111 00111 000111 Ryo77 Ro76 Ro7s Ro74 Ro73 Ro72 Ro71 Rozo | 8
1000 01000 001000 Ros7 Ross Rogs Roga Rogs Rosga Ros1 Roso | 9
1001 01001 001001 Ro97 Roos Roos Roos Rooz Rooz Roor Rogo | 10
1010 01010 001010 R107 Rios Rios Rioa Rioz Rigz Rig1 Rigo | 11
1011 01011 001011 Ri17 Ri6 Riis Ria Riis Rips Ryt Ryge | 12
1100 01100 001100 R127 Ri26 Ri2s Rizs Rios Rizo Ripp Rypp | 13
1101 01101 001101 Ri37 Rz Riss Rizs Riz3 Ryza Ryzp Ryzp | 14
1110 01110 001110 Ri47 Rigs Rias Rigs Risz Rigo Rig1 Rygo | 15
1111 01111 001111 Ri57 Rise Ryss Rysq Rys3 Ryso Rysi Ryso | 16
No Input 10000 010000 Ri67R166 Rigs Riga Rigz Riga Rigt Rigo | 17
No Input 10001 010001 Ri177 Ri76 R175s Ri74 Ri73 Ri72 Ry71 Rygg | 18
No Input 10010 010010 Ris7 Rigs Rigs Riga Rigs Rigo Rygi Rigo | 19
No Input 10011 010011 Ri97 Ri9g Rigs Rigs Ryg3 Rigz Rig1 Rigg | 20
No Input 10100 010100 R107 Raos Raos Raoa Rapz Roga Rag1 Rogo | 21
No Input 10101 010101 R517 Ra16 Ra15 Ro1a Ro13 Ron Ry Ry | 22
No Input 10110 010110 R257 Rozg Raos Roos Raos Rogo Rany Ry | 23
No Input 10111 010111 R537 Rasg Rass Rasg Rass Rosz Rosp Rasg | 24
No Input 11000 011000 R247 Ross Rass Rogs Rz Rogn Rogt Rogg | 25
No Input 11001 011001 R557 Ras Rass Rasq Rass Rosy Rasp Rasg | 26
No Input 11010 011010 Ru67 Rogs Rags Raga Rags Roga Ragt Rogo | 27
No Input 11011 011011 R277 Ry76 Ra75 R4 Ra73 Ro7o Ra7i Rygg | 28
No Input 11100 011100 Rys7 Rogs Rags Roga Rags Roga Ragi Rogg | 29
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R input (4bit) | R input (5 bit) | R input (6 bit)
12 bit/pixel - | 16 bit/pixel - | 18 bit/pixel - R output (8bit)
mode mode mode 24 bit/pixel -mode write LUT

4,096 colors 65,536 colors | 262,144 colors 16,777,216 colors Parameter
No Input 11101 011101 R297 Ra9s Raos Raga Ragz Ragz Rogr Rage | 30
No Input 11110 011110 R307 R306 R30s R30a R303 R302 Raor Rago | 31
No Input 11111 011111 R317 R316 Ra15 Ra14 R313 R3i2 Ranp Rap | 32
No Input No Input 100000 R357R326 R325 R324 R323 R320 R3o Ry | 33
No Input No Input 100001 R337 R336 R335 R334 R333 R332 Ry Rszo | 34
No Input No Input 100010 R347 R346 R345 R3as R343 R3ao Ragp Ragg | 35
No Input No Input 100011 R357 R356 R355 R3s4 R3s3 R3so R3sp Rysg | 36
No Input No Input 100100 R367 R366 R365 R364 R363 R362 R3g1 R3go | 37
No Input No Input 100101 R377 R376 R375 R374 R373 R370 R3gp Ryq0 | 38
No Input No Input 100110 Ri37 Rige Rags Riga Rigs Rigo Rigp Rigo | 39
No Input No Input 100111 R397 R396 R395 R304 R303 R392 R391 R399 | 40
No Input No Input 101000 R407 Raos Raos Raos Ragz Raoz Ragr Rygo | 41
No Input No Input 101001 R417 Rajs Rats Raja Rajs Ry Rapy Ry | 42
No Input No Input 101010 R427 Rang Ruzs Razs Rans Ryzp Rupy Rapg | 43
No Input No Input 101011 Ru37 Razs Russ Ruzs Rasz Ryzp Ruzi Ryzo | 44
No Input No Input 101100 Ru47 Rass Russ Rass Ragz Rysn Rugi Rygg | 45
No Input No Input 101101 Rus7 Ruse Russ Rusa Russ Ruso Rusy Rusg | 46
No Input No Input 101110 Ru67 Rags Rugs Ruga Rags Raga Ragr Rago | 47
No Input No Input 101111 R477 R476 Ra75 Ra7a Ra73 Ra7n Ry71 Ryz | 48
No Input No Input 110000 Rus7 Rags Rugs Raga Rygz Rugy Rygy Rago | 49
No Input No Input 110001 R497 Rags Rags Raos Raoz Ryon Rugi Rygg | 50
No Input No Input 110010 Rs07 Rsos Rsos Rsos Rsos Rsoo Rsor Rsgo | 51
No Input No Input 110011 Rs17 Rs16 Rs1s Rs14 Rs13 Rs12 Rsip R0 | 52
No Input No Input 110100 Rs27 Rsz6 Rsps Rsps Rsps Rspo Rspp Rspo | 53
No Input No Input 110101 Rs37 Rs36 Rs35 Rs3a Rs33 Rs30 Rs31 Ry | 54
No Input No Input 110110 Rs47 Rsag Rsas Rsas Rsaz Rsan Rsap Rsgg | 55
No Input No Input 110111 Rs57 Rss6 Rsss Rssq Rss3 Rssy Rssp Rsso | 56
No Input No Input 111000 Rs67 Rses Rses Rsea Rsgs Rsga Rsgr Rsgo | 57
No Input No Input 111001 R577 Rs76 Rs7s Rs74 Rs73 Rs72 Rs7p Rs7o | 58
No Input No Input 111010 Rss7 Rsgs Rsgs Rsgq Rsgs Rsga Rsgi Rsgo | 59
No Input No Input 111011 Rs597 Rso6 Rsos Rsos Rs93 Rsoo Rso; Rsog | 60
No Input No Input 111100 Rgo7 Reos Reos Reoa Reos Reoz Reor Reoo | 61
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R input (4bit)

R input (5 bit)

R input (6 bit)

12 bit/pixel - | 16 bit/pixel - | 18 bit/pixel - R output (8bit)
mode mode mode 24 bit/pixel -mode write LUT
4,096 colors 65,536 colors | 262,144 colors 16,777,216 colors Parameter
No Input No Input 111101 Re17 Re16 Re15 Re1a Re1z Reia Rei1 Reio | 62
No Input No Input 111110 R627 R(,g(, R625 R624 R623 R622 R621 R(,20 63
No Input No Input 111111 R637 R63(, R635 R634 R633 R632 R631 R630 64
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Table 18 12-bit, 16-bit and 18-bit Colors to 24-bit Color LUT Green Component Values

G input (4bit)

G input (6 bit)

G input (6 bit)

12 bit/pixel - | 16 bit/pixel - | 18 bit/pixel - G output (8bit)
mode mode mode 24 bit/pixel -mode write LUT
4,096 colors | 65,536 colors | 262,144 colors 16,777,216 colors Parameter
0000 000000 000000 Goo7 Goos Goos Goos Goos Gooz Goor Gooo | 65
0001 000001 000001 Goi7 Gois Gois Goia Goi3 Goiz Gori Goro | 66
0010 000010 000010 Go27 Gozs Goos Goas Gos Gozz Goai Gozo | 67
0011 000011 000011 Go37 Goss Gozs Goza Goss Gosz Gos1 Gozo | 68
0100 000100 000100 Goa7 Goas Goas Goas Goas Goaz Goar Goso | 69
0101 000101 000101 Gos7 Goss Goss Goss Goss Gosz Gos1 Goso | 70
0110 000110 000110 Gos7 Goss Goss Goss Goss Gosz Gos1 Goso | 71
0111 000111 000111 Go77 Gors Gors Goza Gors Gorz Gori Goro | 72
1000 001000 001000 Gog7 Goss Goss Goss Goss Gosz Gos1 Gogo | 73
1001 001001 001001 Goo7 Goos Goos Goos Goos Gogz Goor Gogo | 74
1010 001010 001010 G107 Gios Gios Gios Gios Gioz Gio1 Gioo | 75
1011 001011 001011 G117 G116 G115 G114 G113 G112 G111 Giyo | 76
1100 001100 001100 G127 Gi26 Gi2s Gi2a Gi23 G2 Gia1 Gipo | 77
1101 001101 001101 G137 Giss G135 Gi34 G133 Gi32 Gi31 Gizo | 78
1110 001110 001110 G147 Gias Gias Gras Giaz Graz Gia1 Gigo | 79
1111 001111 001111 Gis7 Giss Giss Giss Gis3 Gis2 Gisi Giso | 80
No Input 010000 010000 Gi67Giss Gios Gies Gies Gisz Gier Gieo | 81
No Input 010001 010001 G177 Gi76 G175 G174 Gi73 G172 Gi71 Gigo | 82
No Input 010010 010010 Gig7 Giss Giss Gigs Giss Gisa Gigi Gigo | 83
No Input 010011 010011 G197 Gios Gios Gios Gioz Gz Groy Grog | 84
No Input 010100 010100 G207 G206 G205 Gaos G203 Gaoz Gao1 Gaoo | 85
No Input 010101 010101 G217 G216 Ga15 Ga14 G213 G212 Go11 Gapo | 86
No Input 010110 010110 G227 Gaz6 Goos Goos Gazz Goop Gy Gopo | 87
No Input 010111 010111 G237 Gass Gass Goza Gasz Gosz Gosg Gazo | 88
No Input 011000 011000 G247 Gaas Goas Goas Gaaz Goaz Gosy Gogo | 89
No Input 011001 011001 Gas7 Gase Gass Gass Gasz Gasz Gasi Gaso | 90
No Input 011010 011010 Ga67 Gass Gass Gass Gass Gasa Gagi Goeo | 91
No Input 011011 011011 G277 Ga76 Ga7s Gaza Ga73 Gozz Gogi Gogo | 92
No Input 011100 011100 Gag7 Gase Goss Gogs Gass Gosa Gagi Gago | 93
No Input 011101 011101 G297 Gao6 Gaos Goos Gag3 Gagz Gog Gogg | 94
No Input 011110 011110 G307 G306 G30s G304 G303 G302 G301 G3o0 | 95

Copyright © 2006-2009 MIPI Alliance, Inc. All rights reserved.
MIPI Alliance Member Confidential.

123




Version 1.02.00 23-Jul-2009

MIPI Alliance Specification for DCS

G input (4bit)

G input (6 bit)

G input (6 bit)

12 bit/pixel - | 16 bit/pixel - | 18 bit/pixel - G output (8bit)
mode mode mode 24 bit/pixel -mode write LUT
4,096 colors | 65,536 colors | 262,144 colors 16,777,216 colors Parameter

No Input 011111 011111 G317 G316 G315 G314 G313 G312 G311 G310 | 96

No Input 100000 100000 G327 G326 G325 G324 G323 G322 G321 Gaz9 | 97

No Input 100001 100001 G337 G336 G335 G334 G333 G332 G331 G330 | 98

No Input 100010 100010 G347 G346 Gaas Gsas G343 Gaz Gaag Gsgo | 99

No Input 100011 100011 G357 G3s6 G3ss Giss Gss3 G352 Gasy Gssp | 100
No Input 100100 100100 G367 G366 Ga6s Gies G363 G362 Gag1 Gigo | 101
No Input 100101 100101 G377 G376 G375 G374 G373 G372 G371 Gspo | 102
No Input 100110 100110 Gisg7 G3s6 Gass Gsga G3s3 Gasa Gagy Gsgo | 103
No Input 100111 100111 G397 G396 G395 G394 G393 G392 G391 G3g9 | 104
No Input 101000 101000 Guo7 Gao6 Gaos Gaos Gaoz Gaoz Gaor Gaoo | 105
No Input 101001 101001 Gu17 Ga16 Gars Garg Garz Gai2 Gary Gago | 106
No Input 101010 101010 Gu27 Guaze Gas Gaos Guzz Gazo Gay Gao | 107
No Input 101011 101011 Gu3z7 Gazs Gazs Gaza Gusz Gazz Gaszi Guzo | 108
No Input 101100 101100 Gus7 Guas Gass Gaas Guagz Gagr Gaay Gugo | 109
No Input 101101 101101 Gus7 Guse Gass Gass Gusz Gasp Gasy Guso | 110
No Input 101110 101110 Gue7 Gues Gass Gass Gaes Gasr Gagt Gugo | 111
No Input 101111 101111 Gu77 Gua76 Ga7s Gaza Guarz Gazz Gazi Gugo | 112
No Input 110000 110000 Gug7 Gase Gags Gags Gass Gasgo Gag) Guso | 113
No Input 110001 110001 Gu97 Gaos Gags Gaos Gaoz Gagr Gagr Gugo | 114
No Input 110010 110010 Gso7 Gsos Gsos Gsos Gsoz Gsoz Gsor Gsoo | 115
No Input 110011 110011 Gsi7 Gsi6 Gsis Gsig Gs13 Gs12 Gsiy Gsyo | 116
No Input 110100 110100 Gs27 Gsz6 Gsas Gsag Gspz Gsyy Gsay Gsyo | 117
No Input 110101 110101 Gs37 Gs3g Gss3s Gsza Gssz Gszp Gszp Gszo | 118
No Input 110110 110110 Gs47 Gsas Gsas Gsag Gsaz Gsap Gsay Gsgo | 119
No Input 110111 110111 Gss7 Gsse Gsss Gsss Gss3 Gssy Gssy Gssp | 120
No Input 111000 111000 Gse7 Gses Gses Gses Gsez Gser Gser Gsgo | 121
No Input 111001 111001 Gs77 Gs76 Gs7s Gs74 Gs73 Gs7, Gs7y Gsyo | 122
No Input 111010 111010 Gsg7 Gsse Gsss Gsga Gssz Gsga Gsg Gsgo | 123
No Input 111011 111011 Gs97 Gsos Gsos Gsos Gsoz Gsor Gsor Gsog | 124
No Input 111100 111100 Goo7 Geos Geos Geos Geos Geoz Geor Geoo | 125
No Input 111101 111101 Ge17 Ge16 Geis Gei4 Ge13 Gei12 Ger1 Gero | 126
No Input 111110 111110 Ge27 Ge26 Geas Geos Gz Gezo Gear Geno | 127
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G input (4bit)

G input (6 bit)

G input (6 bit)

12 bit/pixel - | 16 bit/pixel - | 18 bit/pixel - G output (8bit)
mode mode mode 24 bit/pixel -mode write LUT
4,096 colors 65,536 colors | 262,144 colors 16,777,216 colors Parameter
No Input 111111 111111 G637 G636 G635 G(,34 G633 G632 G631 G630 128
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Table 19 12-bit, 16-bit and 18-bit Colors to 24-bit Color LUT Blue Component Values

B input (4bit) | B input (5 bit) | B input (6 bit)
12 bit/pixel - | 16 bit/pixel - | 18 bit/pixel - B output (8bit)
mode mode mode 24 bit/pixel -mode write_ LUT

4,096 colors 65,536 colors | 262,144 colors 16,777,216 colors Parameter
0000 00000 000000 Boo7 Boos Boos Boos Boos Booz Boot Bogo | 129
0001 00001 000001 Bo17 Bo1s Bo1s Boia Bois Boi2 Boi1 Boo | 130
0010 00010 000010 Bo27 Bo2s Bozs Bo2a Bo2s Boz2 Boz1 Bozo | 131
0011 00011 000011 Bo37 Boss Boss Bosza Boss Bos2 Bosi Bozo | 132
0100 00100 000100 Bo47 Boas Boas Boas Boas Boaz Boar Bogo | 133
0101 00101 000101 Bos7 Boss Boss Bosa Boss Bos2 Bosi Boso | 134
0110 00110 000110 Bos7 Boss Boss Bosa Boss Bos2 Bost Boso | 135
0111 00111 000111 Bo77 Bo7s Bo7s Bo7a Bo7s Bo72 Bo7i Boro | 136
1000 01000 001000 Bos7 Boss Boss Bosa Boss Bos2 Bosi Bogo | 137
1001 01001 001001 Bog7 Boos Boos Booa Boos Booz Bogr Bago | 138
1010 01010 001010 Bi1o7 B1os B1os Biosa B1os Bio2 Bio1 Bioo | 139
1011 01011 001011 B117 Bi1s Bi1s Bi1a B113 Bii2 Biii Bio | 140
1100 01100 001100 B127 Bi26 Bi2s Bi2a Bi2s Bizz Biar Biao | 141
1101 01101 001101 Bi137 Bi3s Biss Biss B33 Bisz Bizi Biso | 142
1110 01110 001110 B147 B1as B1as Bias B1gz Brgz Bigg Brgo | 143
1111 01111 001111 Bis7 Biss Biss Bisq Biss Bisy Bisi Byso | 144
No Input 10000 010000 Bi67Bi16s Biss Biss Biss Bis2 Bisi Biso | 145
No Input 10001 010001 B177 B Bi7s Bi74 B173 Bi72 Bi7i Biyo | 146
No Input 10010 010010 Bis7 Biss Biss Bissa Biss Bisa Bisi Biso | 147
No Input 10011 010011 Bi97 B1gs B1os Bios Bios Bioz Bioi Biog | 148
No Input 10100 010100 Bso7 Baos Baos Baoa Baos Bagz Bagi Bago | 149
No Input 10101 010101 B17 Bais Bais Baig Bais Baya Bayp B | 150
No Input 10110 010110 B127 Bazs Bazs Bozg Bags Bogy Bogy Bogg | 151
No Input 10111 010111 Bs37 Basg Bass Basg Bass Basy Basy Basg | 152
No Input 11000 011000 Bs47 Boss Bogs Bogs Bogs Bogz Bogg Bogo | 153
No Input 11001 011001 Bss7 Basg Bass Basg Bass Basy Basy Basg | 154
No Input 11010 011010 Bas7 Bass Bass Basa Bass Basz Basi Bago | 155
No Input 11011 011011 B177 B276 Ba7s Bo74 Ba7s Bo7o Bagg Bogg | 156
No Input 11100 011100 Bss7 Bogs Bags Boga Bags Bogo Bagi Bogo | 157
No Input 11101 011101 B97 B2gs Bags Boos Bags Bogs Bagp Bogg | 158
No Input 11110 011110 B307 B3os B3os B3oa B3os B3o2 Bsor Bsoo | 159
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B input (4bit) | B input (5 bit) | B input (6 bit)
12 bit/pixel - | 16 bit/pixel - | 18 bit/pixel - B output (8bit)
mode mode mode 24 bit/pixel -mode write LUT

4,096 colors 65,536 colors | 262,144 colors 16,777,216 colors Parameter
No Input 11111 011111 B317 B31s B3is B3ia B33 B31a B3jp Bsjo | 160
No Input No Input 100000 B327 B326 B3as B3ag B3as B3xa B3y Bipg | 161
No Input No Input 100001 Bi37 Bs3s B33s B3ss Biss Bsso Bsisy Bsasg | 162
No Input No Input 100010 B347 B3ag B3as B3as B3az B3ao Biag Basg | 163
No Input No Input 100011 Bss7 B3sg B3ss B3sq B3ss Bssy Bis; Bysg | 164
No Input No Input 100100 Bi67 B3gs B3gs B3ea B3gz B3zga Bigi Bago | 165
No Input No Input 100101 B377 B376 B375 B374 B33 B37o B37 B3gg | 166
No Input No Input 100110 Bss7 B3gs B3gs B3ga B3gs Bsga Bigi Bago | 167
No Input No Input 100111 B397 B3gs B39s B3os B3gs B3gx B3g; B3gg | 168
No Input No Input 101000 By7 Baos Baos Baos Bags Baga Bagr Bagy | 169
No Input No Input 101001 Ba417 Bajs Bais Baja Bajs Bajo Bajy Bajp | 170
No Input No Input 101010 B4y7 Bazg Baos Baza Bazs Bazy Bazy Bagg | 171
No Input No Input 101011 Bu37 Bazg Bazs Bazs Bazs Bazo Bazy Bazg | 172
No Input No Input 101100 Bu47 Bass Bass Basa Basz Baso Baay Basg | 173
No Input No Input 101101 Bus7 Basg Bass Basa Bass Baso Bas; Basg | 174
No Input No Input 101110 Bus7 Bags Bags Baga Bagz Baga Bagt Bago | 175
No Input No Input 101111 B477 B476 B475s Ba7a Ba73 Ba7o Ba7y Bagg | 176
No Input No Input 110000 Bug7 Bags Bags Bags Bags Bago Bagy Bago | 177
No Input No Input 110001 B97 Bags Bags Bags Bags Bagy Bagy Bagy | 178
No Input No Input 110010 Bso7 Bsos Bsos Bsoa Bsos Bsoz Bsor Bsoo | 179
No Input No Input 110011 Bs17 Bsis Bsis Bsia Bsis Bsijo Bsj Bsjp | 180
No Input No Input 110100 Bsy7 Bsag Bsas Bsos Bsas Bsas Bsyy Bsyg | 181
No Input No Input 110101 Bs37 Bssg Bsss Bsss Bssz Bssz Bs3p Bszo | 182
No Input No Input 110110 Bs47 Bsag Bsas Bsas Bsaz Bsao Bsa; Bsag | 183
No Input No Input 110111 Bss7 Bssg Bsss Bssa Bsss Bsso Bss; Bssg | 184
No Input No Input 111000 Bss7 Bses Bsss Bssa Bsss Bss2 Bssi Bsgo | 185
No Input No Input 111001 Bs77 Bs76 Bs7s Bs7a Bs73 Bs7o Bs7; Bsyg | 186
No Input No Input 111010 Bsg7 Bsgs Bsgs Bsga Bsgs Bsgo Bsgy Bsgy | 187
No Input No Input 111011 Bsg7 Bsog Bsos Bsos Bsos Bsoz Bsor Bsog | 188
No Input No Input 111100 Beo7 Beos Besos Beos Beos Beo2 Beor Beoo | 189
No Input No Input 111101 Be17 Bei1s Be15 Beia Beiz Bei2 Bei1 Beio | 190
No Input No Input 111110 Be27 Be2s Bezs Be2a Be2s Bezz B2 Bezo | 191
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B input (4bit)

B input (5 bit)

B input (6 bit)

12 bit/pixel - | 16 bit/pixel - | 18 bit/pixel - B output (8bit)
mode mode mode 24 bit/pixel -mode write LUT
4,096 colors 65,536 colors | 262,144 colors 16,777,216 colors Parameter
No Input No Input 111111 B637 B63(, B635 B634 B633 B632 B631 B(,3() 192
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