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subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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PREFACE

PREFACE
Purpose The purpose of this document is to specify the usage of EMMA Mobilel

image composer (IMC).

Organization This document includes the following:
* Introduction
* Usage of Image Composer
» Example of Image Composer Operation
e IMC Driver Function

Notation Here explains the meaning of following words in text:
Note Explanation of item indicated in the text
Caution Information to which user should afford special attention
Remark Supplementary information

Related document The following tables list related documents.

Reference Document

Document Name Version/date Author Description
S19265EJ1VOUM00_ASMUGIO.pdf 1st Edition NECEL SMU&GPIO user’'s manual
S19268EJ1VOUMOO0_1chip.pdf 1st Edition NECEL 1 chip user’s manual
S19263EJ1VOUMOO0_IMC.pdf 1st Edition NECEL IMC user’s manual
S19907EJ1VOANOO_GD.pdf 1st Edition NECEL GD Spec
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Disclaimers

The information contained in this document is subject to change without prior
notice in the future. Refer to the latest applicable data sheet(s) and user manual
when designing a product for mass production.

No part of this document may be copied or reproduced in any form or by any means
without the prior written consent of NEC Electronics. NEC Electronics assumes no
responsibility for any errors that may appear in this document.

NEC Electronics does not assume any liability for infringement of patents, copyrights or
other intellectual property rights of third parties by or arising from the use of NEC
Electronics products listed in this documents or any other liability arising from the use of
such products. No license, express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Electronics or others.

Descriptions of circuits, software and other related information in this document are
provided for illustrative purposes in semiconductor product operation and application
examples. The incorporation of these circuits, software and information in the design of a
customers’ equipment shall be done under the full responsibility of the customer. NEC
Electronics assume no responsibility for any losses incurred by customers or third parties
arising from the use of these circuits, software and information.

While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC
Electronics products, customers agree and acknowledge that possibility of defects thereof
cannot be eliminated entirely. To minimize risks of damage to property or injury (including
death) to persons arising from defects in NEC Electronics products, customers must
incorporate sufficient safety measures in their design, such as redundancy, fire-
containment and anti-failure features.

Note)

1.

“NEC Electronics” as used in this document means NEC Electronics Corporation and also
includes its majority-owned subsidiaries.

“NEC Electronics products” means any product developed or manufactured by or for NEC
Electronics (as defined above)

All trademarks or registered trademarks are the property of their respective owners.
Registered trademarks ® and trademarks™ are not noted in this document.
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Chapter 1 Introduction

1.1 Qutline

This document will show users how to operate image composer (IMC) on EMMA Mobilel
evaluation board.

1.2 Development Environment

® Hardware environment of this project is listed as below.

Table 1-1 Hardware Environment

EMMA Mobile 1 evaluation board (PSKCH2Y- - NEC Electronics
S-0016-01)
PARTNER-Jet ICE ARM M20 Kyoto Microcomputer Co. Ltd

® Software used in this project is listed as below.
Table 1-2 Software Environment

GNUARM Toolchain V4.3.2 GNU
WJETSET-ARM V5.10a Kyoto Microcomputer Co. Ltd

Application Note S19906EJ1VOANOO
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Chapter 2 Usage of Image Composer

The function block diagram of IMC can be show by the following figure:

Clock IMC
/\ - Rosol CLKCONT [|_, Clock
| Reset —
/\_APBJ\ APBIF [ o
©
£
Q
Ly | E
0 2ndreg. ]| =2 Data buffer
‘g g mm e ——— ~
= )
9 Controller > LI !
)

A

]
:
] ]
] ]
i Layer
Middle ' !
Controller : I:l:l:l:l:l:l:l] : MIX
] ]
] ]
AXI Gain/Offset |I - .
Back _ - )
> AXIIIF v Controller YUV2RGB [! D:l:l:l:l:l:l] T

A

Output FIFO
<‘{AHE D]]]]:[D LCD macro Gamma
AHBW I/F [ D:D:[D:D interface | Transfer

Local bus Data to LCD

\

Figure 2-1 Function Block Diagram for IMC

According to the IMC feature, the EMMA Mobile 1 IMC including following function:
1. YUV-RGB conversion, dithering, gain offset

2. Overlay function

3. Gamma adjustment

Application Note S19906EJ1VOANOO




Chapter 2 Usage of Image Composer

9/61

The IMC operation flow chart can be shown as the following:

Note:

1) LCD display mode configuration should matching with IMC startup mode, their configuration

IMC initialization

-

YUV-RGB conversion setting for layer 2A / 2B if
necessary

v

Overlay function configuration

v

Gamma adjustment setting for the synthesized
image

v

IMC basic operation setting

v

IMC immediate startup setting if necessary

4

Image synthesize progress

v

Note 1
LCD Display ote

End

Figure 2-2 IMC Operation Flow Chart

relationship is as follows:

No.

IMC LCD

1

LCD-synchronous
(IMC_CONTROLJ[0] = 0)

Local bus + WB

Local bus without WB
(LCD_BUFSEL =0)

(LCD_BUFSEL =2 or 3)

Immediate startup mode
(IMC_CONTROL[0] = 1)

Direct path display
(LCD_BUFSEL = 1)

2) “IMC initialization” including clock setting and reset operation.

3) “IMC basic operation setting” including the IMC_CONTROL register setting and IMC update

register (IMC_REFRESH) operation.
4) “IMC immediate startup setting” includes following steps:

Application Note S19906EJ1VOANOO
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Stepl: WB function related setting
IMC_WB_AREAADR
IMC_WB_HOFFSET
IMC_WB_FORMAT
IMC_WB_SIZE
Step2: Startup register setting
IMC_START
5) Details about the YUV-RGB conversion, overlay function and gamma adjustment operation
please refer to the following chapters.

More details about the IMC registers please refer to the EMMA Mobile 1 IMC user’s manual.

Application Note S19906EJ1VOANOO
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2.1 YUV-RGB Conversion, Dithering, Gain Offset

The YUV-RGB conversion function only used for the layer 2A and 2B, and the feature of “YUV-
RGB conversion, dithering, gain offset” are as follows:

1. Gain and offset can be adjusted for YUV components, use following function:

Yout = (%*Yin) +YOFFSET

Uout = (%*(Uin —-80H )j +UOFFSET +80H

Vout = (%*(\/in —80H)j+VOFFSET +80H

Gain (YGAIN, UGAIN, VGAIN) range: -128 to 127
Offset (YOFFSET, UOFFSET, VOFFSET) range: 0 to 255

2.When the input data format is YUV, RGB conversion can be performed with two types of
standard coefficients, at the same, user can also can set the conversion coefficient if select
custom coefficient converse mode.

3. Dithering by using 2 x 2 matrix upon subtracting colors for converting images into RGB666

2.1.1 Operation Flow
The conversion sequence can be show as the following steps:
Stepl: Gain/offset adjustment (8-bit accuracy before and after adjustment)

Step2: YUV-t0-RGB conversion (8-bit accuracy before and after adjustment)
Step3: Convert into RGB666 by dithering (Can be turned off)

Application Note S19906EJ1VOANOO
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Following figure shows the operation flow of YUV-RGB conversion.

Start

IMC_YGAINOFFSET
Gain offset setting IMC_UGAINOFFSET

IMC_VGAINOFFSET

Select the coefficient for YUV-RGB
conversion

Use custom coefficient?
Yes

Setting the custom coefficient —

—[MC_YUVZRGB[l:O]

IMC_COEF_RO
IMC_COEF_R1
IMC_COEF_R2
IMC_COEF_R3
IMC_COEF_GO0
IMC_COEF_G1
IMC_COEF_G2
IMC_COEF_G3
IMC_COEF_BO
IMC_COEF_B1
> IMC_COEF_B2
IMC_COEF_B3

4

Dithering function select —EMC_YUVZRGB[S]

End

Figure 2-3 YUV-RGB Conversion Operation Flow

More details about YUV-RGB conversion rules please refer to “3.1.2 Conversion rule” of the
EMMA Mobile 1 IMC user’s manual.

2.1.2 Operation Details

(1) Gain Offset Setting

The gain and offset of YUV format data can be adjusted in the range from 0 to *255/*128. More
details about gain offset adjustment please refer to “3.1.3 Gain and offset adjustment” of the
EMMA Mobile 1 IMC user’s manual.

Register list:
IMC_YGAINOFFSET
IMC_UGAINOFFSET
IMC_VGAINOFFSET

(2) Select the Coefficient for YUV-RGB Conversion

Select coefficient for YUV-RGB conversion, more details about conversion please refer to “3.1.4
YUV-to-RGB conversion” of the EMMA Mobile 1 IMC user’s manual.

Application Note S19906EJ1VOANOO
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Register list:
IMC_YUV2RGBJ1:0] (select the coefficient for YUV-RGB conversion)

(3) Custom Coefficient Setting
If the bit[1:0] value of IMC_YUV2RGB is 2 or 3, custom coefficient need to be set.

Register list:
IMC_COEF_RO
IMC_COEF_R1
IMC_COEF_R2
IMC_COEF_R3
IMC_COEF_GO0
IMC_COEF_G1
IMC_COEF_G2
IMC_COEF_G3
IMC_COEF_BO
IMC_COEF_B1
IMC_COEF_B2
IMC_COEF_B3

(4) Dithering Function Setting
Dithering function is a method of pseudo tone processing. More details about conversion please

refer to “3.1.5 Dithering” of the EMMA Mobile 1 IMC user’s manual.

Register list:
IMC_YUV2RGBJ8] (1: performs dithering; 0: does not perform dithering).

Application Note S19906EJ1VOANOO
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2.2 Overlay Function

The feature of “overlay function” is as follows:

1. Up to four layers can be synthesized.

2. Position and size of each plane can be set flexibly.

3. Each layer can be defined independently in formatting, mirror flipping, resizing, double buffering

and gain/offset adjustment. (Whether this function is supported varies in each layer.)
4. Transparent color and alpha blending can be used for the two front layers.

2.2.1 Operation Flow

Following figure shows the flow chart of IMC overlay operation

Start

4

Image configuration for each layer

:

Resize setting for each layer

4

Transparent color setting for the front two layer

v

Alpha blending setting for the front two layer

v

Select layers to synthesize

v

Mirror setting for the synthesized image

Note

End

Figure 2-4 Overlay Operation

More details about the functions used in this example please refer to “APPENDIX A IMC Driver
Function”

Note:
1) Max. four layers can be synthesized.
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2.2.2 Operation Detail

(1) Image Configuration for Each Layer
Configure parameters including: image format, address addition value, buffer start address,
position, size etc.

Stepl: layer format registers setting.
Register list:
IMC_LO_FORMAT (support RGB565, RGB666)

IMC_L1X_FORMAT (support RGB565, RGB666)
IMC_L2A_FORMAT (support RGB565, RGB666, YUV422, YUV420)

IMC_L2B_FORMAT(support RGB565, RGB666, YUV422, YUV420)
IMC_BG_ FORMAT(support RGB565, RGB666)
Note:
YUV422 including three storage methods: pixel interleave, semi-planer, planer.
YUV420 including two storage methods: semi-planer, planer.
More details about each storage method for YUV422 and YUV420 please refer to “1.2
Feature” of EMMA Mobile 1 IMC user’s manual.

Step2: Address addition value registers setting.
Register list:
IMC_LO_OFFSET
IMC_L1X_OFFSET
IMC_L2A_OFFSET

IMC_L2B_OFFSET
IMC_BG_OFFSET
Note:
When the input format is RGB565: IMC_X_HOFFSET = SIZEX *16/8
When the input format is RGB666: IMC_X_HOFFSET = SIZEX*18/8
When the input format is YUV422 interleave: IMC_X_HOFFSET = SIZEX*2
When the input format is Semi-planer or planer in YUV422/ YUV420 mode: IMC_X_HOFFSET
= SIZEX
Here SIZEX means the horizontal length of the image; IMC_X HOFFSET means the address
addition value register for each layer.

Setp3: Buffer start address registers setting.
Register list:
IMC_LO_FRAMEADR

IMC_L1A_FRAMEADR
IMC_L1B_FRAMEADR
IMC_L1C_FRAMEADR
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IMC_L2A_FRAMEADR_YP
IMC_L2A_FRAMEADR_UP
IMC_L2A_FRAMEADR_VP
IMC_L2A_FRAMEADR_YQ
IMC_L2A_FRAMEADR_UQ
IMC_L2A_FRAMEADR_VQ
IMC_L2B_FRAMEADR_YP
IMC_L2B_FRAMEADR_UP
IMC_L2B_FRAMEADR_VP
IMC_L2B_FRAMEADR_YQ
IMC_L2B_FRAMEADR_UQ
IMC_L2B_FRAMEADR_VQ
IMC_BG_FRAMEADR

Step4: Layer display position registers setting.
Register list:
IMC_LO_POSITION

IMC_L1A_POSITION
IMC_L1B_POSITION
IMC_L1C_POSITION
IMC_L2A_POSITION
IMC_L2B_POSITION

Step5: Layer display size registers setting
Register list:

IMC_LO_SIZE

IMC_L1A_SIZE
IMC_L1B_SIZE
IMC_L1C_SIZE
IMC_L2A_SIZE
IMC_L2B_SIZE

Note:
If the configure layer is layer2A or layer 2B, then the following configuration also need to be
added.
1. Layer 2 double buffer control registers setting
Register list:
IMC_L2A_BUFSEL
IMC_L2B_BUFSEL
IMC_CPUBUFSEL (when layer 2A/2B not controls individually, use CPU to control
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buffer selection)
2. Layer 2 byte lane registers setting
Register list:
IMC_L2A_BYTELANE
IMC_L2B_BYTELANE
3. Layer 2 horizontal/vertical flip control registers setting.
Register list:
IMC_L2A_MIRROR
IMC_L2B_MIRROR

(2) Resize Setting for Each Layer
Register list:
IMC_LO_RESIZE
IMC_L1X_ RESIZE
IMC_L2A_RESIZE
IMC_L2B_ RESIZE
IMC_BG_ RESIZE

(3) Transparent Color Setting for the Front Two Layers
Setting whether to enable the transparent color function, at the same time, define which color to
be transparent, this function only used in the front and middle controller.
Register list:
IMC_LO_KEYENABLE
IMC_L1A KEYENABLE
IMC_L1B_KEYENABLE
IMC_L1C_KEYENABLE
IMC_LO_KEYCOLOR
IMC_L1X KEYCOLOR

(4) Alpha Blending Setting for the Front Two Layers
Register list:
IMC_LO_ALPHA
IMC_L1A_ ALPHA
IMC_L1B_ALPHA
IMC_L1C_ALPHA

(5) Select Layers to Synthesis
Select the layers to be synthesized.
Register list:
IMC_LO_CONTROL
IMC_L1A _CONTROL
IMC_L1B_CONTROL
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IMC_L1C_CONTROL
IMC_L2A_CONTROL
IMC_L2B_CONTROL

(6) Mirror setting for the synthesized image

Register list:
IMC_MIRROR
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2.3 Gamma Adjustment

Gamma adjustment used for the synthesized image, after gamma adjustment, image data can be
displayed in LCD panel.

2.3.1 Operation Flow

Following figure shows the flow chart of IMC gamma operation

Disable gamma adjustment IMC_GAMMA_EN = 0x00

v

Set IMC_GAMMA_ADR to OH % IMC_GAMMA_ADR = 0x00

Write the value converted from
input value 0 to 63

:

Enable gamma adjustment IMC_GAMMA_EN = 0x01

IMC_GAMMA_DATA

End

Figure 2-5 Gamma Adjustment Operation Flow
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2.3.2 Operation Details

(1) Disable Gamma Adjustment
Setting gamma registers during IMC gamma adjustment operation is prohibited, so disable
gamma adjustment should be execute at first.

IMC_GAMMA_EN = 0x00 (disable gamma adjustment)
(2) Setting IMC_GAMMA_ADR
Set IMC_GAMMA ADR to OH, and the value of IMC_GAMMA ADR will automatically
incremented when write value to IMC_GAMMA_DATA.
IMC_GAMMA_ADR = 0x00 (gamma table start address)
(3) Write Values to IMC_GAMMA_DATA
Write all the values converted from input values 0 to 63 to IMC_GAMMA_DATA.
Register list:
IMC_GAMMA_DATA
(4) Enable Gamma Adjustment
After writing value to all the gamma tables, enable the gamma adjustment by setting

IMC_GAMMA_EN to 1.

IMC_GAMMA_EN = 0x01 (enable gamma adjustment)
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Chapter 3 Example of Image Composer Operation

3.1 Outline of Image Composer Operation

This chapter will show users how to deal with image data via EMMA Mobile 1 image composer.

After the image composer, image will be shown in the LCD panel (NL8048HL11-01B); more

details about the LCD controller and LCD panel operation please refer to the LCD controller

application note.

The image parameters used in this example are specified as below:

Table 3-1 Parameters of IMC Example

Fixed
color
Data RGB565 RGB565 | RGBS65 | RGBS6S | \o V422 vuvazz by
format interleave interleave
LCDC
defined
Address
addition 168*2 100*2 100*2 100*2 100*2 560*2 --
value
Buff
a: dgsssta” 0x31000000 | 0x31010D10 | 0x31015B30 | 0x3101A950 | 0x3101F770 | 0x31024590 | --
Display X: 270 X: 40 X: 250 X: 660 X: 400 X: 100
position Y: 140 Y:0 Y:0 Y:0 Y: 230 Y: 430
Display X: 168 X: 100 X: 100 X: 100 X: 100 X: 560
size Y: 205 Y: 100 Y: 100 Y: 100 Y: 100 Y: 46
S;J::;I Control via | Control via
for L2 CPU CPU
Bytelane | - - - O0XO000E4E4 | OXO000E4E4 | -
for L2
Mirror
control - - - - No flip No flip -
for L2
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Following figures are original images before synthesize:

®

j\

»

Figure 3-1 Layer O Image

Figure 3-2 Layer 1A/1B/1C Image

Figure 3-3 Layer 2A Image

MENU OK

Figure 3-4 Layer 2B Image
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One of synthesized image can be show as figure 3-5, the setting is as follows:

® Alpha blending (layer 0 and 1A/1B/1C are all opaque )
Transparent color (transparent color for layer O is blue, for layer 1X is red)
Resize: no
Mirror: no
Layer to be show: Layer 0, layer 1A, 1B and 1C, layer 2A and 2B, layer BG
Gamma adjustment: no

Gain offset for layer 2A and 2B: no offset, use default value for gain setting

Figure 3-5 Synthesized Image
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In this example, gamma adjustment function can be used for the synthesized image, Gamma
data can be shown in the table 3-2.

Table 3-2 Gamma Table

Input Output value Input Output value

value R G B value R G B
0 0 1 20 32 32 33 52
1 1 2 21 33 33 34 53
2 2 3 22 34 34 35 54
3 3 4 23 35 35 36 55
4 4 5 24 36 36 37 56
5 5 6 25 37 37 38 57
6 6 7 26 38 38 39 58
7 7 8 27 39 39 40 59
8 8 9 28 40 40 41 60
9 9 10 29 41 41 42 61
10 10 11 30 42 42 43 62
11 11 12 31 43 43 44 63
12 12 13 32 44 44 45 0
13 13 14 33 45 45 46 1
14 14 15 34 46 46 47 2
15 15 16 35 47 47 48 3
16 16 17 36 48 48 49 4
17 17 18 37 49 49 50 5
18 18 19 38 50 50 51 6
19 19 20 39 51 51 52 7
20 20 21 40 52 52 53 8
21 21 22 41 53 53 54 9
22 22 23 42 54 54 55 10
23 23 24 43 55 55 56 11
24 24 25 44 56 56 57 12
25 25 26 45 57 57 58 13
26 26 27 46 58 58 59 14
27 27 28 47 59 59 60 15
28 28 29 48 60 60 61 16
29 29 30 49 61 61 62 17
30 30 31 50 62 62 63 18
31 31 32 51 63 63 0 19

The image (figure 3-5) after gamma adjustment is as following figure shows:
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Figure 3-6 Synthesized Images after Gamma Adjustment

Application Note S19906EJ1VOANOO




Chapter 3 Example of Image Composer Operation 26/61

3.2 Operation Flow

Following figure shows the operation flow of the IMC example.

IMC module init
[em1_imc_init() ]

v

Display configuration for each layer
[ em1_imc_I0_config()
em1_imc_I1X_config()
em1_imc_I2X_config()

em1_imc_BG_config() ]

:

Overlay setting --- Resize setting for each layer
[ em1_imc_resize() ]

Transparent color setting for the front two layer
[ em1_imc_tranparent() ]

v

Alpha blending setting for the front two layer
[em1_imc_alpha() ]
- v
YUV-RGB setting -~ YUV-RGB setting for layer 2A / 2B if necessary
[ em1_imc_yuv2rgb() ]
________ Select layers to synthesize
[ em1_imc_show() ]

Overlay setting -

Mirror setting for the synthesized image
[ em1_imc_mirror() ]
A v
Gamma setting for the synthesized image
[ em1_imc_gamma_setup() ]
........ *

IMC basic operation setting
[ em1_imc_control() ]

Q Immediate startup mode?

Yes

Gamma setting -

IMC immediate startup setting
[ em1_imc_wb_setup() ]

_______ 0

Image synthesize progress

v
_ Update IMC settings
LCD Display [ em1_imc_refresh() ]

T

Ye Change IMC settings which need to| Note 1
ing?
Change the IMC setting? be modify

setting

Figure 3-7 IMC example Operation Flow
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Note:
1) User can update the IMC setting; more details please refer to chapter 3.3.12.

More details about the functions used in the figure 3-4 please refer to the “APPENDIX A IMC
Driver Function”.
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3.3 Operation Details

3.3.1 Init Image Composer

Before use the image composer, initialization should be executed at first. EMMA Mobile 1 image
composer initialization including following steps:

Stepl: reset setting
ASMU_ RESETREQO [17]; (O: reset; 1: cancel reset)
ASMU_ RESETREQOENA[17]; (O: disable setting; 1: enable setting)

Step2: clock setting
ASMU_GCLKCTRLOENA[19:18] (0O: disable setting; 1: enable setting)
ASMU_GCLKCTRLO0[19:18] (0: close clock; 1: open clock)
ASMU_AHBCLKCTRLO[22] (O: Disables automatic control ; 1: Enables automatic control )
ASMU_APBCLKCTRLO[15] (O: Disables automatic control ; 1: Enables automatic control )

3.3.2 Display Configuration

As the table 3-1 shows, display parameter registers and value can be set as follows:

Stepl: layer format registers setting.
Register list:
IMC_LO_FORMAT = 1 (RGB565)

IMC_L1X_FORMAT = 1 (RGB565)
IMC_L2A_FORMAT = 2 (YUV422 interleave)

IMC_L2B_FORMAT = 2 (YUV422 interleave)
IMC_BG_ FORMAT = 3 (fixed background color which set by LCD_BACKCOLOR)

Step2: Address addition value registers setting.
Register list:
IMC_LO_OFFSET = 168*2

IMC_L1X_OFFSET = 100*2
IMC_L2A_OFFSET = 100*2

IMC_L2B_OFFSET = 560*2
IMC_BG_OFFSET ignored

Setp3: Buffer start address registers setting. Because layer 2A/2B use YUV422 interleave mode
to store data, so only need to configure the IMC_L2A FRAMEADR_YP and
IMC_L2B_FRAMEADR_YP for the start address
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Register list:
IMC_LO_FRAMEADR = 0x31000000

IMC_L1A_FRAMEADR = 0x31010D10
IMC_L1B_FRAMEADR = 0x31015B30
IMC_L1C_FRAMEADR = 0x3101A950
IMC_L2A_FRAMEADR_YP = 0x3101F770
IMC_L2B_FRAMEADR_YP = 0x31024590
IMC_L2A_FRAMEADR_UP ignored
IMC_L2A_FRAMEADR_VP ignored
IMC_L2A_FRAMEADR_YQ ignored
IMC_L2A_FRAMEADR_UQ ignored
IMC_L2A_FRAMEADR_VQ ignored
IMC_L2B_FRAMEADR_UP ignored
IMC_L2B_FRAMEADR_VP ignored
IMC_L2B_FRAMEADR_YQ ignored
IMC_L2B_FRAMEADR_UQ ignored
IMC_L2B_FRAMEADR_VQ ignored
IMC_BG_FRAMEADR ignored

Step4: Layer display position registers setting.
Register list:
IMC_LO_POSITION = (140 << 16) | 270

IMC_L1A_POSITION = (0 << 16) | 40
IMC_L1B_POSITION = (0 << 16) | 250
IMC_L1C_POSITION = (0 << 16) | 660
IMC_L2A_POSITION = (230 << 16) | 400
IMC_L2B_POSITION = (430 << 16) | 100

Step5: Layer display size registers setting
Register list:
IMC_LO_SIZE = (205 << 16) | 100

IMC_L1A_SIZE = (100 << 16) | 100
IMC_L1B_SIZE = (100 << 16) | 100
IMC_L1C_SIZE = (100 << 16) | 100
IMC_L2A_SIZE = (100 << 16) | 100
IMC_L2B_SIZE = (46 << 16) | 560
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Step6: Layer 2 double buffer control registers setting
Register list:
IMC_L2A BUFSEL = 2 (control via CPU)
IMC_L2B_BUFSEL = 2 (control via CPU)
IMC_CPUBUFSEL = 0 (use P buffer)

Step7: Layer 2 byte lane registers setting
Register list:
IMC_L2A BYTELANE = 0x0O000E4E4
IMC_L2B_BYTELANE = 0xO000E4E4

Step8: Layer 2 horizontal/vertical flip control registers setting.
Register list:
IMC_L2A_MIRROR =0
IMC_L2B_MIRROR =0

3.3.3 Resize Setting for Each Layer

Resize setting only can double the image, all the resize register setting has the same meaning:
® (: does not resize image;
® 1:resize image
After change the register value, please update the setting by set IMC_REFREASH register to be 1.
Register list:
IMC_LO_RESIZE
IMC_L1X_RESIZE
IMC_L2A_RESIZE
IMC_L2B_ RESIZE
IMC_BG_ RESIZE

3.3.4 Transparent Color Setting for the Front Two Layer

When enable the transparent color function, at the same time, define which color to be transparent,
this function only used in the front and middle controller. Transparent color enable register setting
value can be as follows:

® (: enable transparent color;
® 1:disable
After change the register value, please update the setting by set IMC_REFREASH register to be 1.
Register list:

IMC_LO_KEYENABLE
IMC_L1A KEYENABLE
IMC_L1B KEYENABLE
IMC_L1C_KEYENABLE
IMC_LO_KEYCOLOR = 0x0000003F (blue)
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IMC_L1X_KEYCOLOR = 0x003F0000 (red)

3.3.5 Alpha Blending Setting for the Front Two Layer

After change the register value, please update the setting by set IMC_REFREASH register to be 1.
Register list:

IMC_LO_ALPHA (from O to 63)

IMC_L1A_ALPHA (from O to 63)
IMC_L1B_ ALPHA (from O to 63)
IMC_L1C_ALPHA (from O to 63)

3.3.6 YUV-RGB Conversion Setting

YUV-RGB conversion including following steps:

Stepl: Gain Offset Setting

User can change the gain and offset configuration value in the example.
Register list:
IMC_YGAINOFFSET
IMC_UGAINOFFSET
IMC_VGAINOFFSET

Step2: Select the Coefficient for YUV-RGB Conversion. In this example, user can choose ITU-R
BT.601-compliant or ITU-R BT.709-compliant as the coefficient.
Register list:

IMC_YUV2RGB [1:0]=0o0r1 (select the coefficient for YUV-RGB conversion)

Step3: Dithering Function Setting
Register list:

IMC_YUV2RGB [8] (1: performs dithering; 0: does not perform dithering).

Note:

The example not use custom YUV-RGB coefficient, so there is no need to configure the custom
coefficient registers.

More details about conversion please refer to chapter 2.1.

3.3.7 Select Layers to Synthesis

Select the layers to be synthesized. Register value can be set as follows:
® 0: disable layer
® 1: enable layer

After change the register value, please update the setting by set IMC_REFREASH register to be 1.

Register list:
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IMC_LO_CONTROL
IMC_L1A_CONTROL
IMC_L1B_CONTROL
IMC_L1C_CONTROL
IMC_L2A_CONTROL
IMC_L2B_CONTROL

3.3.8 Mirror Setting for Synthesized Image

Mirror setting register value can be set as follows:
® 0O: Noflip
® 1: Horizontal flip
® 2: Vertical flip
® 3: Horizontal and vertical flip

Register list:
IMC_MIRROR

3.3.9 Gamma Adjustment Setting for Synthesized Image
Following steps shows the gamma adjustment operation

Stepl: Disable Gamma Adjustment
IMC_GAMMA_EN = 0x00 (disable gamma adjustment)

Step2: Setting IMC_GAMMA_ADR
IMC_GAMMA_ADR = 0x00 (gamma table start address)

Step3: Write Values to IMC_GAMMA_DATA as the table 3-2 shows.
IMC_GAMMA_DATA

Step4: Enable Gamma Adjustment
IMC_GAMMA_EN = 0x01 (enable gamma adjustment)

3.3.10 IMC Basic Operation Setting

In this example, use the LCD-synchronous startup mode.
Basic operation setting,
IMC_CONTROL =0

3.3.11 IMC Immediate Startup Setting if Necessary

In this example, use the LCD-synchronous startup mode, so there is no need to configure the
write back operation. When use the immediate startup mode, please configure the following
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registers.
IMC_START
IMC_WB_AREAADR
IMC_WB_HOFFSET
IMC_WB_FORMAT
IMC_WB_SIZE

3.3.12 LCD Configuration and Display

In this example, IMC work in LCD-synchronous mode, so LCD should work in local bus between
IMC and LCD mode, details about configuration can be show as follows:
Register list and value:

LCD_CONTROL = 0x10

LCD_BUFSEL=0

LCD_HAREA = 800

LCD_HEDGE1 =6

LCD_HEDGE2 =7

LCD_HTOTAL =811

LCD_VAREA =480

LCD_VEDGE1 =3

LCD_VEDGE2 =4

LCD_VTOTAL = 488

LCD_IFORMAT =1

LCD_BACKCOLOR = 0x00003F3F

LCD_LCDOUT =1

Note:
More details about LCD setting please refer to the LCDC application note.

3.3.13 Change IMC Setting

When there is necessary to change the IMC setting (such as resize, transparent color, alpha,
mirror configurations), please note that the immediately-reflect register can not be changed during
macro operation, the update target registers should be refreshed after change the setting.

3.3.14 Refresh Updated Registers

After change the update target registers, please make sure to execute update operation.
IMC_REFRESH =1
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APPENDIX A IMC Driver Function

A.1 Function List

The following table shows the IMC driver interface functions:

Table A-1 IMC Driver Function List

eml_imc_show

Class Function Name Function Detail
eml_imc_init Image composor macro initialization
eml_imc_l0_config Display parameters setting for layer 0
eml_imc_|1X_config Display parameters setting for layer 1A/1B/1C
eml_imc_I2X_config Display parameters setting for layer 2A/2B
eml_imc_bg_config Display parameters setting for layer BG
eml_imc_resize Resize setting for the appointed layer
eml_imc_transparent Transparent color setting for the appointed layer
eml_imc_alpha Alpha blending setting for the appointed layer
Mi . - -
eml imc mirror irror setting for the synthesized image or layer
-~ 2A /2B

eml_imc_yuv2rgb YUV-RGB conversion setting

External . . . -

, eml_imc_hide Hide the layer appointed
function

Show the layer appointed

eml_imc_gamma_enable

Enable the gamma adjustment function

eml_imc_gamma_disable

Disable the gamma adjustment function

eml_imc_gamma_setup

Gamma table setting

eml_imc_control

Setting for the IMC basic operation

eml_imc_wb_setup

Setting up the WB function

eml_imc_refresh

Refresh the updated registers

eml_imc_start

Start IMC in immediate startup mode

eml_imc_stop

Stop IMC in immediate startup mode

eml_imc_get status

Get the image composor status

eml_imc_change buf

Change buffer for layer 2A/2B

A.2 Global Variable Define

None.
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A.3 Structure Define

Table A-2 Structure Define

Structure Name

Detail

IMC_LO_CONF Layer O configuration structure
IMC_L1X CONF Layer 1A/1B/1C configuration structure
IMC_L2X CONF Layer 2A/2B configuration structure
IMC_BG_CONF Layer BG configuration structure
IMC_TRANS COLOR Transparent color setting structure
IMC_ALPHA Alpha setting structure

IMC_YUV2RGB_ST

YUV-RGB conversion configuration structure

IMC_GAMMA_SETUP

Gamma adjustment configuration structure

IMC_WB_SETUP

Write back configuration structure

A.3.1 IMC_LO_CONF

Table A-3 Structure of IMC_LO_CONF

Member

Detail

uint format

Image format setting

uint offset

address addition value

uint frame_addr

buffer start address

uint position

display position

uint size

display size

A.3.2 IMC_L1X_CONF

Table A-4 Structure of IMC_L1X CONF

Member Detail
IMC_LAYER Enum type, layer to be set
uint format Image format setting
uint offset address addition value
uint frame_addr buffer start address
uint position display position
uint size display size

A.3.3 IMC_L2X_CONF

Table A-5 Structure of IMC_L2X_CONF

Member Detail
IMC_LAYER Enum type, layer to be set
uint format Image format setting
uint offset address addition value
uint frame_addr_yp buffer start address yp
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uint frame_addr_up

buffer start address up

uint frame_addr_vp

buffer start address vp

uint frame_addr_yq

buffer start address yq

uint frame_addr_uq

buffer start address uq

uint frame_addr_vq

buffer start address vq

uint position display position

uint size display size

uint bufsel double buffer control
uint bytelane bytelane setting

uint mirror horizontal/vertical flip

uint cpu_bufsel

cpu buffer selection

A.3.4 IMC_BG_CONF

Table A-6 Structure of IMC_BG_CONF

Member

Detail

uint format

Image format setting

uint offset

address addition value

uint frame_addr

buffer start address

A.3.5IMC_TRANS_COLOR

Table A-7 Structure of IMC_TRANS_COLOR

Member

Detail

IMC_LAYER layer

Enum type, layer to be set

uint reverse

whether to enable the reverse setting

uint alpha_data

alpha data

A.3.6 IMC_YUV2RGB_ST

Table A-8 Structure of IMC_YUV2RGB_ST

Member Detail
uchary_gain Y gain value
uchar u_gain U gain value
uchar v_gain V gain value

chary offset

Y offset value

char u_offset

u offset value

char v_offset

v offset value

uint dither whether to enable the dithering setting
uint trans_mode select the coeffiecent
uint coef r0 custom coefficient rO
uint coef rl custom coefficient rl
uint coef r2 custom coefficient r2
uint coef r3 custom coefficient r3
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uint coef g0 custom coefficient g0
uint coef g1 custom coefficient g1
uint coef g2 custom coefficient g2
uint coef g3 custom coefficient g3
uint coef b0 custom coefficient b0
uint coef bl custom coefficient bl
uint coef b2 custom coefficient b2
uint coef b3 custom coefficient b3

A.3.7 IMC_GAMMA_SETUP

Table A-9 Structure of IMC_GAMMA_SETUP

Member Detail
uint addr Display area address
char d_red[64] red value
char d_green[64] green value
char d_blue[64] blue value

A.3.8 IMC_WB_SETUP

Table A-10Structure of IMC_WB_SETUP

Member Detail
uint area_addr display area address
uint hoffset address addition value
uint format image format
uint size image size
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A.4 Function Details

A.4.1 IMC Initialization Function

[Function Name]
eml_imc _init

[Format]

void em1_imc _init (void);

[Argument]
None
[Function Return]
None

[Flow Chart]

Clock
—
FaN

| Reset o

System bus.

Figure A-1 IMC Macro Initialization

[Note]

None
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A.4.2 Display Configuration for Layer O

[Function Name]
eml_imc_l0_config
[Format]

void em1_imc_I0_config (IMC_LO_CONF* 10_conf);

[Argument]
Parameter Type I/O Detail
I0_conf IMC_LO CONF* I Layer 0 display configuration sturcture

[Function Return]

None

[Flow Chart]

Start

Format register setting —EMC_LO_FORMAT

v

Address addition value register setting —[MC_LO_OFFSET

'

Buffer start address register setting —[MC_LO_FRAMEADR

v
Layer display position register setting —[MC_LO_POSITlON

y
Layer display size register setting —EMC_LO_SIZE

\ 4
End

Figure A-2 IMC Layer 0 Display Configuration

[Note]

None.
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A.4.3 Display Configuration for Layer 1
[Function Name]
eml_imc_l1x_config

[Format]

inteml1_imc_l1x_config (IMC_L1X_CONF* I1x_conf);

[Argument]
Parameter Type I/O Detail
Layer 1A/1B/1C display configuration
L1x_conf IMC_L1X_CONF* | Y Ispiay contigurat
sturcture

[Function Return]
DRV_OK
DRV_ERR_PARAM

[Flow Chart]

Format register setting —EMC_le_FORMAT

v

Address addition value register setting —[MC_le_OFFSET

L [IMC_L1A_FRAMEADR

Buffer start address register setting ——IMC_L1B_FRAMEADR
IMC_L1C_FRAMEADR

Note 1

4

[IMC_L1A_POSITION

Layer display position register setting —IMC_L1B_POSITION
IMC_L1C_POSITION

[IMC_L1A_SIZE

Layer display size register setting  ——IMC_L1B_SIZE
IMC_L1C_SIZE

\ 4
End

Figure A-3 IMC Layer 1A/1B/1C Display Configuration

[Note]

1) According the appointed layer plane to configure.
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A.4.4 Display Configuration for Layer 2

[Function Name]

eml_imc_I2x_config

[Format]

inteml1_imc_I2x_config (IMC_L2X_CONF* I2x_conf);

[Argument]
Parameter Type I/O Detail
Layer 2A/2B display configuration
L2x_conf IMC_L2X_CONF* | Y ISplay contigurat
sturcture

[Function Return]
DRV_OK
DRV_ERR_PARAM

[Flow Chart]
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Start

4

Format register setting

.

Address addition value register setting

Buffer start address register setting

Layer display position register setting

4

Layer display size register setting

A

Double buffer control register setting

A

Byte lane register setting

v

Horizontal/vertical flip register setting

End

Figure A-4 IMC Layer 2A/2B

[Note]

- Note 1
IMC_L2A_FORMAT
IMC_L2B_FORMAT

[IMC_L2A_OFFSET
IMC_L2B_OFFSET

IMC_L2A_FRAMEADR_YP
IMC_L2A_FRAMEADR_UP
IMC_L2A_FRAMEADR_VP
IMC_L2A_FRAMEADR_YQ
IMC_L2A_FRAMEADR_UQ
IMC_L2A_FRAMEADR_VQ
IMC_L2B_FRAMEADR_YP
IMC_L2B_FRAMEADR_UP
IMC_L2B_FRAMEADR_VP
IMC_L2B_FRAMEADR_YQ
IMC_L2B_FRAMEADR_UQ
IMC_L2B_FRAMEADR_VQ

[IMC_L2A_POSITION

" [IMC_L2B_POSITION

[IMC_L2A_sizE

| |IMC_L2B_SIZE

IMC_L2A BUFSEL
IMC_L2B_BUFSEL
IMC_CPUBUFSEL

IMC_L2A_BYTELANE
IMC_L2B_BYTELANE

IMC_L2A_MIRROR
IMC_L2B_MIRROR

Display Configuration

1) According the appointed layer plane to configure the related register.
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A.4.5 Display Configuration for Layer BG
[Function Name]
eml_imc_bg_config

[Format]

void em1_imc_bg_config IMC_BG_CONF* bg_conf);

[Argument]
Parameter Type I/O Detail
bg_conf IMC_BG_CONF* I Layer BG display configuration sturcture

[Function Return]

None

[Flow Chart]

Start

4
Format register setting —[MC_BG_FORMAT

.

Address addition value register setting —[MC_LBG_OFFSET

.

Buffer start address register setting —@IC_BG_FRAMEADR

\ 4
End

Figure A-5 IMC Layer BG Display Configuration

[Note]

None.
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A.4.6 Resize Setting
[Function Name]
eml_imc_resize

[Format]

inteml1_imc_resize (IMC_LAYER layer_n, char resize_en);

[Argument]
Parameter Type I/O Detail
layer_n IMC_LAYER I Layer enum
resize_en char I Enable /disable resize

[Function Return]
DRV_OK
DRV_ERR_PARAM

[Flow Chart]

None

[Note]

If enable the resize function, set the IMC_Lx_RESIZE to be 1, otherwise,

set the IMC_Lx_RESIZE to be 0. Here the “Lx” means the appointed layer.
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A.4.7 Transparent Color Setting
[Function Name]
eml_imc_transparent

[Format]

inteml1_imc_transparent (IMC_TRANS_COLOR* trans_col);

[Argument]
Parameter Type 1/O Detail
trans_col IMC_TRANS_COLOR* I Transparent color setting structure

[Function Return]
DRV_OK
DRV_ERR_PARAM

[Flow Chart]

None

[Note]

Setting whether enables transparent color, if enable, set the color value which need to be

transparent.
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A.4.8 Alpha Blending Setting

[Function Name]
eml_imc_alpha

[Format]

inteml1_imc_alpha (IMC_ALPHA* s_alpha);

[Argument]
Parameter Type I/O Detail
s_alpha IMC_ALPHA* I Alpha setting structure

[Function Return]
DRV_OK
DRV_ERR_PARAM

[Flow Chart]

None

[Note]

Set the IMC_Lx_ALPHA, the “Lx” means the appointed layer.
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A.4.9 Mirror Setting
[Function Name]
eml_imc_mirror

[Format]

inteml1_imc_mirror (uint degree, IMC_LAYER layer_n);

[Argument]
Parameter Type I/O Detail
degree uint I Flip degree value
layer_n IMC_LAYER I Layer to be filped

[Function Return]
DRV_OK
DRV_ERR_PARAM

[Flow Chart]

None

[Note]
Set the IMC_MIRROR/IMC_L2A MIRROR/ IMC_L2B_MIRROR to be “degrees” that need to be

flipped.
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A.4.10 YUV-RGB Conversion
[Function Name]
eml_imc_yuv2rgb

[Format]

inteml1_imc_yuv2rgb (IMC_YUV2RGB_ST*s_yuv2rgb);

[Argument]
Parameter Type 1/O Detail
YUV-RGB conversion configuration
S_yuv2rgb IMC_YUV2RGB_ST* | g
sturcture

[Function Return]
DRV_OK
DRV_ERR_PARAM

[Flow Chart]

Please refer to figure 2-3.

[Note]

None.
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A.4.11 Layer Hide
[Function Name]
eml_imc_hide

[Format]

inteml1_imc_hide (IMC_LAYER layer_n);

[Argument]
Parameter Type I/O Detail
Layer_n IMC_LAYER | Layer enum

[Function Return]
DRV_OK
DRV_ERR_PARAM

[Flow Chart]

None

[Note]

Set the IMC_Lx_CONTROL to be 0, the “Lx” means the appointed layer.
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A.4.12 Layer Show
[Function Name]
eml_imc_show

[Format]

inteml1_imc_show (IMC_LAYER layer_n);

[Argument]
Parameter Type I/O Detail
Layer_n IMC_LAYER | Layer enum

[Function Return]
DRV_OK
DRV_ERR_PARAM

[Flow Chart]

None

[Note]

Set the IMC_Lx_CONTROL to be 1, the “Lx” means the appointed layer.
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A.4.13 Gamma Enable

[Function Name]
eml_imc_gamma_enable

[Format]

void em1_imc_ gamma_enable (void);

[Argument]

None

[Function Return]

None

[Flow Chart]

None

[Note]

Set the IMC_GAMMA_ENI0] to be 1.
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A.4.14 Gamma Disable

[Function Name]
eml_imc_gamma_disable

[Format]
void em1_imc_ gamma_disable (void);
[Argument]

None

[Function Return]

None

[Flow Chart]

None

[Note]

Set the IMC_GAMMA_EN]O0] to be 0.
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A.4.15 Gamma Table Setting
[Function Name]
eml_imc_gamma_setup

[Format]

inteml1_imc_gamma_setup (IMC_GAMMA_SETUP *imc_gamma);

[Argument]
Parameter Type 1/0 Detail
: IMC_GAMMA_SET ' .
imc_gamma UP * I Gamma configuration structure

[Function Return]
DRV_OK
DRV_ERR_PARAM

[Flow Chart]

None

[Note]

Write gamma adjustment data to gamma table.
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A.4.16 Basic Control

[Function Name]
eml_imc_control

[Format]

void em1_imc_control (int imc_contrl);

[Argument]
Parameter Type I/O Detail
Imc_contrl int I Basic control setting value

[Function Return]

None

[Flow Chart]

None

[Note]
Setting the startup mode and basic operation configuration, more detail about the setting, please

refer to the IMC_CONTROL register description in EMMA Mobile 1 IMC user’s manual.
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A.4.17 WB Function Setting
[Function Name]
eml_imc_wb_setup

[Format]

void em1_imc_wb_setup (IMC_WB_SETUP* wb_set);

[Argument]
Parameter Type I/O Detail
wb_set IMC_WB_SETUP* I Write back configuration sturcture

[Function Return]

None

[Flow Chart]

Set display area address for WB

:

Set address addition value register for WB

v

Set image format for WB

v

Set image size for WB

End

Figure A-6 IMC WB Function Configuration

[Note]

None.
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A.4.18 IMC Settings Update

[Function Name]
eml_imc_refresh

[Format]

void em1_imc_refresh (void);

[Argument]

None

[Function Return]

None

[Flow Chart]

None

[Note]

Set the IMC_REFRESHI[0] to be 1.
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A.4.19 IMC Start Work

[Function Name]
eml_imc_start

[Format]

void em1_imc_start (void);

[Argument]

None

[Function Return]

None

[Flow Chart]

None

[Note]

Start IMC in immediate startup mode.
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A.4.20 IMC Stop Work

[Function Name]
eml_imc_stop
[Format]

void em1_imc_stop (void);

[Argument]

None

[Function Return]

None

[Flow Chart]

None

[Note]

Stop IMC in immediate startup mode.
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A.4.21 Read IMC Status

[Function Name]
eml_imc_get status

[Format]
inteml_imc_get_status(void);

[Argument]
None.
[Function Return]
IMC status
[Flow Chart]
None.
[Note]
Read status register: IMC_STATUS. This register is only valid when IMC in immediate startup

mode.
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A.4.22 Change Buffer for Layer2A/2B
[Function Name]
eml_imc_change buf

[Format]

intint em1_imc_change_buf(IMC_LAYER layer_n);

[Argument]
Parameter Type I/O Detail
layer_n IMC_LAYER I Layer to be changed buffer

[Function Return]
DRV_OK
DRV_ERR_PARAM
[Flow Chart]
None.
[Note]
Layer 2A/2B can select buffer P or Q as the image data buffer individually, at the same time, layer

2A/2B can also use the CPU control mode to select buffer.
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