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Design and implementation of programmable power display
system based on STM32F7

WANG Peng-ju” , HE Feng, CHEN Guo-ping, GUAN Chun, ZHANG Xiang

(School of Optoelectronic Engineering » Chongqing University of Posts and
Telecommunications , Chongqging 400065, China)

Abstract: The direct current regulated power supply adopting the mechanical buttons programming
mode has problems, such as easy wear of buttons and complex circuit composition. To solve the above
problems, a system is designed with the programmable digital power supply TFT liquid crystal
display (LLCD) screen touch display based on STM32F7. In terms of the hardware of the system, it is
composed of an STM32F7 processor, TFT LCD touch screen, SDRAM chip, and power supply mod-
ule. STM32F7 is used to drive TFT LCD screen and to expand external SDRAM as video memory
through LTDC, and the power supply module provides backlight voltage power for the display screen.
The software uses the real-time operating system of FreeRTOS for managing and dispatching system
tasks, utilizes emWin for interface design, and adopts DMA pattern to read data. The display system

has a simple circuit, stable and reliable display performance, and can control the power system by
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touching. The experimental results show that the system has a clear display effect, fast control and re-

sponse. Additionally, the system realizes the human-computer interaction function of the programma-

ble power supply by utilizing the TFT touch screen, thereby providing a reference for the application

of the TFT touch screen in the power supply field.

Key words: TFT LCD touch screen; programmable digital power supply; display; human machine in-

teraction; FreeRTOS
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Fig.1 General block diagram of power supply system
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FMC_SDRAM_TimingTypeDef SdramTiming=
{0};

hsdraml. Instance = FMC _ SDRAM _ DE-
VICE;

/% SDRAM ¥R LB E * /

hsdraml. Init. SDBank = FMC _ SDRAM _
BANK2;//{fi H BANK2

hsdraml. Init. ColumnBitsNumber = FMC _
SDRAM_COLUMN_BITS_NUM 8;

hsdraml. Init. RowBitsNumber = FMC _
SDRAM_ROW_BITS_NUM_12;

hsdraml. Init. MemoryDataWidth = FMC _
SDRAM_MEM_BUS_WIDTH 16,

hsdram1.Init. InternalBankNumber = FMC _
SDRAM_INTERN_BANKS_NUM 4;

hsdraml.Init.CASLatency=FMC_SDRAM _
CAS_LATENCY 3;

hsdraml. Init. WriteProtection = FMC _
SDRAM_WRITE_PROTECTION_DISABLE;

hsdraml. Init. SDClockPeriod = FMC _
SDRAM_CLOCK_PERIOD_2;

hsdraml.Init. ReadBurst = FMC _SDRAM _
RBURST_DISABLE;

hsdraml. Init. ReadPipeDelay = FMC
SDRAM RPIPE DELAY 1;

/* SDRAM WP SR E * /

SdramTiming. LoadToActiveDelay = 2;//Ji
ARIE T 2 A e 3

SdramTiming.ExitSelfRefreshDelay=7;

SdramTiming.SelfRefreshTime=14; //
F il s 1) 4 A st A 3
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SdramTiming.RowCycleDelay=6;

SdramTiming. WriteRecovery Time=2;

SdramTiming. RPDelay=2;

SdramTiming. RCDDelay=2; }
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— 1T 11 B304 A% 45 R, i fE S A Bk R,
HSYNC 3R7n K [/ 2045 5, 24 3 — 17 B dhe 1%

S LZE SRS R AR FBE . VDEN 2

HRESS & XS E EACHE AT .

void MX_LCD _Init(void) {

/* BLE LTDC =/

hltdc.Instance=LTDC;

hltde.Init. HSPolarity=1TDC_HSPOLARITY_
AL;

hltdc.Init. VSPolarity=LTDC_VSPOLARITY_
AL;

hltde. Init. DEPolarity=LTDC_DEPOLARITY _

AL;
hltde.Init. PCPolarity=LTDC_PCPOLARITY _
1PC;
hltdc.Init. HorizontalSync=19; //Hi¢ & /K 3%
Jill 385 B[]
hltdc. Init. VerticalSync = 2;
LR S TR]
hltde.Init. Accumulated HBP=159;
hltdc.Init. AccumulatedVBP=22;

// B E

hltdc.Init. Accumulated ActiveW=1183;

hltde.Init. Accumulated ActiveH=622;

hltdc.Init. TotalWidth=1343;

hltdc.Init. TotalHeigh=634;

hltde.Init.Backcolor.Blue=0;

hltde.Init.Backcolor.Green=0;

hltde.Init.Backcolor.Red=0;//X B =

pLayerCfg. WindowX0=0;

pLayerCfg. WindowX1=480;

pLayerCfg. WindowY0=0;

pLayerCfg. WindowY1=272;/ /%5 15 B &

pLayerCfg. PixelFormat = LTDC _ PIXEL _
FORMAT_RGBS888;/ /ML &} RGBSS # 3\

pLayerCfg. Alpha=0xFF;

pLayerCfg. Alpha0=0;

pLayerCfg. BlendingFactorl = LTDC _
BLENDING_FACTOR1 _PAxCA;
pLayerCfg. BlendingFactor2 = LTDC _

BLENDING_FACTOR2_PAxCA;
pLayerClg.FBStartAdress=0xD0000000;
pLayerCfg.ImageWidth=480;
pLayerCfg.ImageHeight=272;
pLayerCfg.Backcolor.Blue=0;
pLayerCfg.Backcolor.Green=0;
pLayerCfg.Backcolor.Red=03;}
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static uint8 _t GT911 _ WR _Reg (uintl6 t
reg,uint8_t * buf,uint8_t len){

uint8_t i;

uint8 t ret=0;

CT_I2C_Start(O);

CT_I12C_Send_Byte(CT_CMD_WR);

CT_12C_Wait_AckO;

CT_I2C_Send_Byte(reg>>8);

CT_I2C_Wait_AckO;

CT _12C_Send_Byte(reg.0XFF);

CT_I2C_Wait_AckO;

for(i=0;1<<len;i++)

{CT_I2C_Send_Byte(buf[i]);

ret=CT_I12C_Wait_AckQ);

if(ret) break; }

CT_12C_StopO);

return ret; |

static void GT911 _RD_Reg (uintl6_t reg,
uint8_t * buf,uint8 t len){

uint8_t i;

CT_12C_Start(O);

CT_I12C_Send_Byte(CT_CMD_WR) ;

CT _12C_Wait_AckQO;

CT_I2C_Send_Byte(reg>>8);

CT _12C_Wait_AckQO;

CT_I12C_Send_Byte(reg.0XFF);

CT _12C_Wait_AckQO;

CT_12C_StopO);

CT _12C_Start();

CT_I2C_Send_Byte(CT_CMD_RD);

CT_12C_Wait_AckQO;

for(i=0;1<len;i++)

{buf[i]=CT _I12C_Read Byte(i==(len-1)?
0:1); )

CT 12C Stop(O; }
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Fig.13 Flow chart of touch state scan function
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