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—  Introduction

1.  The LT8911EXB does not have a built—-in MCU, and requires an external MCU or SOC to read and write
registers to the chip through the I12C to work normally.

2. The chip register address is 16 bits (the actual read and write operation is based on 8-bit address,
the read and write timing can refer to 8-bit address), in which the high 8 bits are the Bank address,
and the low 8 bits are the offset address in the Bank.

For example, chip id register 0x8102, 0x81 is the bank address, and 0x02 is the offset address
in the bank. Bank must be specified before register read and write. Register read and write in
the same Bank need not be specified repeatedly. Cross—bank operation must first select the
corresponding Bank address. As shown in the following figure, HDMI WriteI2C Byte (0xff, 0x81)
specifies that the bank is 0x81, and HDMI ReadI2C Byte (0x02) is the register that reads the address

0x02 in Ox8lbank.
HDMI WriceI2C Byte (Oxff,0x8l);//register bank
HDMI ReadI2C Byte (0x02)
3. The chip can output internal test images independently of the input signal.
4. The LT8911EXB’ s 12C address is 8-bit 0x52 and 0xbA used on the MCU, and can be selected by the
address pin setting, refer to the reference schematic for details
However, when using a 7-bit address on an SOC, the address given by Lontium needs to be shifted

one bit to the right, as shown below:

Slave Address R/W
|
|
|
Standard 12C protocol: 7-bit address + 1-bit R/W > A5 | A4 | A3 | A2 }
|
j
Slave Address
If Lontium uses 0x5A in MCU - nnnn
Slave Address R/W
\ /
If the SOC uses a 7-bit address, move 1 bit to theright to - nnn
remove the R/W bit / .
0

\
¢ remove

Resultis : 00101101 =0x2D
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@ Driver file layout:

include
Kconfig
LontiumDrv.c
1t8911.c

LT8911EXB_Main.c
Makefile
OcmI2cMaster.c

Driver File Introduction

The main documents are described as follows:

e LontiumDrv.c:

Linux driver entry file. view the driver logic from this file

e LT8911EXB Main.c: The chip configuration entry file is where the chip configuration logic

begins.

e include:
o Makefile:
e Kconfig
e doc:

e Other files:

Store all header files of the driver.

The configuration file is used to build the driver.
The configuration file is used to build the driver.
Directory for storing the introduction document

Provides functions that are called during register configuration.

@ LontiumDrv. ¢ source code introduction:

chip_resume(

device *dev)

gpiod_set_value(lt891lexb->power_gpio, );

msleep(-);

atomic_set (&thread_should_stop, ©);

kthread_obj = kthread_run(LT8911EXB_Main,
printk(KERN_INFO )i

return

dev_pm_ops chip_pm_ops = {
.suspend = chip_suspend,
.resume = chip_resume,

i2¢_device_id chip_ids[] = {

{1
}i
MODULE_DEVICE_TABLE (i2c, chip_ids);

of_device_id chip_id_tablel]l = {
{.compatible = i A
{1}

3
MODULE_DEVICE_TABLE(of, chip_id_table);

i2c_driver chip_driver = {
.driver = {
.owner = THIS_MODULE,
.name = .
.pm = &chip_pm_ops,
.of_match_table = chip_id_table,

.probe
.remove
.id_table

chip_probe,
hip_remove,
chip_ids,

” . ”
° lontium, 1t8911exb”:
e chip probe

e chip pm ops:

clock-frequenc
pinctrl-names =
pinctrl-@ =
status = :
1t9611uxd:

compatible =

reg =
power-gpio
reset-gpios

interrupt-gpios =

1t8911exb:

compatible =

reg =
power-gpio
reset-gpios

Register the sleep function —chip_ suspend and wake function —chip resume,

{

Key characters that match the device tree

Once the driver matches the device tree when loaded, chip probe is executed

if
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the platform’ s power cannot use driver control, here you can use the following to control the

reset pin:

static int chip suspend(struct device *dev)
{
atomic_set (&thread should stop, 1);
kthread stop (kthread obj) ;
msleep(5) ;
gpiod set value(1t891lexb—>reset gpio, 0); //reset pin Pull low — Low power consumption
printk (KERN_INFO “LT8911EXB Suspend”) ;
return 0;
1
static int chip resume(struct device *dev)
{
gpiod set value(1t891lexb—>reset gpio, 1) ; //reset pin pull high - Returns to normal
msleep(5) ;
atomic_set (&thread should stop, 0);
kthread obj = kthread run(LTS911EXB Main, NULL, “LTS9I1EXB kthread”):  //reinitialize LT8911EXB
printk (KERN_INFO “LT8911EXB Resume”) ;
return 0;

® chip probe source code introduction:

chip_probe( i2c_client *client, i2c_device_id *id)

ret;
chip_dev_init();

1t8911exb = devm_kzalloc(&client->dev, sizeof(*1t8911exb), GFP_KERNEL);
if (1t891lexb == )
return - ;

1t8911exb->trans_i2c = client;
1t8911lexb->dev = &client->dev;

1t891lexb->chip_regmap = devm_regmap_init_i2c(client, &chip_regmap_config);
if (IS_ERR(1t891lexb->chip_regmap)) {

dev_err(&client->dev, )i

return PTR_ERR(1t891lexb->chip_regmap);

ret = chip_parse_dts(1t8911lexb->dev);
if (ret<o){

dev_err(&client->dev,

return ret;

}
i2c_set_clientdata(client, 1t891lexb);

kthread_obj = kthread_run(LT8911EXB_Main,
if (IS_ERR(kthread_obj)) {

kthread_obj = ]
chip_dev_exit();
dev_err(&client->dev,
return PTR_ERR(kthread_obj);

return

e ret = chip parse dts(1t891lexb—>dev): Parses the GPIO resources configured in the device tree
e Lkthread obj = kthread run(LT8911EXB Main, NULL, ”“LT8911EXB kthread”): Create a thread, call
LT8911EXB Main function, LT8911EXB Main function will initialize the chip.
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— Add To The Kernel Method

(D Take the driver/video directory added to the kernel as an example. Create the LT8911EXB folder

in the video directory:

ysy@ubuntu:~/workspace/imx6ull_pro/Imx6ull_source_code/Linux-4.9.88/drivers/ & 1ls

backlight console display_timing.o hdmi.c Kconfig LT6911UXC 1EXB |LT9211D LT9611UXD of_display_timing.c of_videomode.c vgastate.c videomode.o
built-in.o display_timing.c fhdev hdmi.o logo LT6911UXE ZIIC LT9611UXC Makefile of_display_timing.o of_videomode.o videomode.c

ysy@ubuntu:~/workspace/imx6ull_pro/Imx6ull_source_code/Linux-4.9.88/drivers/video$
ysy@ubuntu:~/workspace/imx6ull_pro/Imx6ull_source_code/Linux-4.9.88/drivers/video$

Copy the provided driver source file‘Linto the LT8911EXB directory and configure the
driver/video/Makefile and driver/video/Kconfig files that already exist in the video directory:

B driver/video/Makefile:

LT9211C/
LT9211D/
LT6911UXC/
LT6911UXE/
LT9611UXD/
LT8911EXB/

+= display_timing.o videomode.o

endmenu

(2 Go to the LT8911EXB directory and add the driver/video/LT8911EXB/Makefile and

driver/video/LT8911EXB/

Kconfig, the source code for these two files is provided, and the configuration content is as follows:
B driver/video/LT8911EXB/Makefile:

LontiumDrv.o LT8911EXB_Main.o OcmI2cMaster.o 1t8911.0

obj-m += 1t891lexb.o

B driver/video/LT8911EXB/Kconfig:

config LT8911EXB

ault

Control LT8911EXB Chip

Select m:build as a separate module;
Select y:Build into the kernel
Select n:Not build

® Execute the make menuconfig command in the kernel directory, and then configure the added driver
to participate in compilation at compile time.
e At the red line below, select M to compile into a separate ko, which requires manual insmod
e Select y to be automatically loaded when the kernel starts
e Select n not to participate in compilation.

e C(lick Save and Exit to add the configuration to the configuration file .config, and then build.
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CLEAN .config .version Module.symvers -
ysy@ubuntu:~/workspace/imx6ull_pro/Imx6ull_source_code/Linux-4.9.88% make menuconfig |

.config - Linux/arm 4.9.88 Kernel Configuration

Device Drivers
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

ower supply class support --->
Hardware Monitoring support

eneric Thermal sysfs driver

atchdog Timer Support --->

onics Silicon Backplane --->
roadcom specific AMBA --->
Multifunction device drivers --->
oltage and Current Regulator Support --->
Multimedia support --->

raphics support --->

T9611UXC Driver

T9211C Driver

T9211D Driver

T6911UXC Driver

T6911UXE Driver

T9611UXD Driver

HID support
SB support --->

ltra Wideband devices ----
MMC/SD/SDIO card support --->

ony MemoryStick card support ----
MXC support drivers --->

ED Support --->

ccessibility support ----

DAC (Error Detection And Correction) reporting

eal Time Clock --->

MA Engine support --->

MABUF options --->

uxiliary Display support ----

< Exat > < Help > < Save > < Load >

-: Can also set CONFIG LT8911EXB to a fixed value in xxxx defconfig for your platform, so that

you don’ t need make menuconfig.
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Py LT8911EXB Software Configuration

nDrv.c | LontiumDrv.h (include) | 1t8911.c | It8911.h (include) x | LTBI11EXB_Main.c | LT8911EXB_Main.h (include) | Ocmi2cMaster.c | [7i Search Results | type.h (include)

#ifndef _LTB9I11EXB_H_
#define _LT8911EXB_H_

* - - it LTSI I—Canddgh/ /[ /1 /11111111 Y
/#define _1920x1200_eDP_Panel_
¥define _1080P_eDP_Panel_ 1

/#define _1366x768_eDP_Panel_
/#define _1288x8060_eDP_Panel_
#define _1600x900 sDP Pans]

#define SCRAMBLE_MODE @x@@ //@x88: edp, 6x8@: dp

//#define sync_polarity 8x00 //@x88: no_adj; ©x20: vs_adj; ©x18: hs_adj; @x3@: H/Vs adj;
//#define _6bit_

//#define _dither_enable_

#define _link_train_enable_

J111711/7/option for debug////1/1111
//#define _read_edid_

//4define _EDP_Pattern_ 2
//#define _Msa_Active_Only_
#define _pcr_mk_printk_
#define _htotal_stable_check_

€Tine _Eplo_sync_output_
//#define sync_source @x81 //gpio output lvds Rx sync
#define sync_source @x@82 //gpio output lvds portA sync
//#define sync_source 8x83 //gpio output lvds portB sync
//gpio2: de, gpio3: vs, gpio4: hs.

. el dee A3z

1. Configure the output resolution as required, such as #define 1080P_eDP Panel , output 1080p.
2. #define EDP Pattern : output pattern.

1Drv.c | LontiumDrv.h (include) t8911.h (include)  LTBI11EXB_Main.c  LT8911EXB_Main.h (include) | Ocmi2cMasterc | il Search Results | type.h (include)

#include "include/include.h”

#ifdef 1080P eDP Panel

#define LANE_CNT 2

#define PCR_PLL_PREDIV 8x48

#define PCR M 0x17 148,51 hfp, h hbp, hact htotal vfp s, vbp, vact,vtotal
[struct video timing video ={88, 44, 148,1926, 2200, 4, 5, 36, 1886, 1125, 148500};
{//const struct video_timing video ={4@, 40, 80,1928, 22688, 3, 5, 23, 1680, 1111, 148508};
#endif

#ifdef _1366x768_eDP_Panel_
#define LANE_CNT 1
#define PCR_PLL_PREDIV 8x44
#define PCR_M 0x17 J/74M

//hfp, hs, hbp,hact,htotal,vfp, vs, vbp, vact,vtotal,
struct video_timing video = {1@@, 26,10@,1366, 1592, 1@, 1@, 1@, 768, 798, 76225};
#endif

u8 EDID_DATA[128] = {@8};
static bool edp_idle_flag = 1;

#define MSA_SW_MODE @x88 //MSA from register
#define MSA_HW_MODE ©x00 //MSA from video check

#define EDP_IDLE_PTN_ON @x@4
#define EDP_IDLE_PTN_OFF ©x08

1. 1080P_eDP Panel  1is used here.
2. struct video timing video = {}: Fill in specific timing information.
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