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17.8 cm Analog Screen Control Based on Single Video Memory
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Abstract: The control of display device is the foundation to realize good human-machine in-
terface. Analog TFT LCD screen meets the requirements of the industrial machine in cheaper
price and good display characteristics,so it is widely used in industrial machines. For 17. 8 cm
(7 in) analog screen, this paper puts forward the scheme that consists of STM32 and CPLD
to achieve LCD control system based on single piece of SRAM as video memory, and ana-
lyzed the feasibility of the proposed scheme. The key problem of system design was dis-
cussed and parts of the program is given. The scheme saves cost and increases the reaction
speed of the man-machine interface. It is of certain practical value.
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Fig. 2 D/A conversion circuit
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always @ (posedge clk)

begin case(v_cnt)

0: begin

ledOEV<C=0;1cdSTHL< =0;
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lecdOEH<<=1;

end

50:begin

133:

144 .

185

216

235

249.

426

427 .

430

ledOEV <= 1;
end
begin
if(vcount==1)
ledSTVU <= 1;

else if(vcount>>239 )

VS<=0;

else if(veount<Z=238 )

VS<=1;
end
begin
ledCKV <<= 1;
end
begin
lcdOEV <= 0;
lcdOEH<<=0;

end

:begin

ledOEH<<=1;

end

:begin
ledVCOM <<= ~1cdVCOM;;

end
begin

ledCKV <<= 0;
end
begin

HS <= 1;

end
begin

ledSTHL <= 1;
end
begin

ledSTHL <= 0;

end

1427 :begin

HS<<=0;

end

1480 : begin

ledSTVU <= 0;

end

endcase

end
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BT LRSS TR DY AR
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F 1 IS63LV1024 EHIEER
Table 1 Control truth value table of IS63LV1024
Mode WE CE OE I/O Operation V. Current
Not Selected(Power-down) X H X High-Z Ispi s Ispe
Output Disable H L H High-Z Iecr s Iees
Read H L L Dour Tt s Lo
Write L L X D L s Iees
3.3 LCD EZFLEHMKORE /) R ER R Sk (]
LCD FEA il if P B2 A 352 SRAM. B %04 p. FSMC_CLKDivision=0;
Bt R4 T LCD Bk 3h . CPLD 8 // i 7
Uity 1158 BN p. FSMC_Datal.atency = 0;
input CLK; / /B 7 A I ]
input CS; p. FSMC_AccessMode=
input RST; FSMC_AccessMode_A;
output RDj; //FSMC NOR & {fil 2% i} ¥
output ramWE; /% —FSMC %2 ZHEl 85— x / FSMC_

input [7:0] ramDATA;

output [16:0 ] ramADDR;

output lecdSTVU, lcdCKV, lcdOEV, lcd-
OEH,1cdSTHL,ledVCOM,1cdCPH1;

output [7:0] rgb;

4 EAfrAla & STM32 B JF &

STM32 ZAfi ] DMA #:41 CPU & R4 i)
BAF SRAM, A7 WA 25058 52 R T 1Y i 25 A7 0k 4 19
il FSMC gk 5 CPU &4z, A STM32 (Y
ol 10 1 I A DMA Zhfg. # B 47 H 1%
FSMC 22k |, 2 x FSMC #E 17 e .

FENEERTIT
/% -FSMC B frifias S I E— * /

p. FSMC_AddressSetupTime = 0;

// Witk 3 37 B[R]
p. FSMC_AddressHoldTime=0;
// ik PR A ) [A]
p. FSMC_DataSetupTime=2;
/ /B S ST TR
p. FSMC_BusTurnAroundDuration=0;

NORSRAMInitStructure. FSMC _ Bank = FSMC _
Bankl_NORSRAMS3;
//ffi T FSMC ff) BANK1 f)FAR Bk 3
FSMC _ NORSRAMInitStructure. FSMC _ Data-
AddressMux=
FSMC_DataAddressMux_Disable;
/ /8 1k ik B 28 2 A FSMC_NORSRAMInit-
Structure. FSMC_MemoryType=FSMC_Memo-
ryType_ SRAM;
/ /ARy SRAM
FSMC_NORSRAMInitStructure. FSMC_Memo-
ryDataWidth = SMC _ MemoryDataWidth _ 16b;
[/ FEAi A RO T8 BE Ry 16 AL
FSMC_NORSRAMInitStructure. FSMC _Burst-
AccessMode=
FSMC_BurstAccessMode_Disable;
/) R 5 KA 1)

/R RHE SIS S, RO T AE RE R & U5 I A 5
AH R
FSMC_ NORSRAMInitStructure. FSMC _ Wait-
SignalPolarity=
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FSMC_WaitSignalPolarity_Low;

// M Wrapped burst access mode, B H 7F
fdi B 28 & Vi ) B =0 A 8%
FSMC_NORSRAMInitStructure. FSMC_ Wrap-
Mode = FSMC_WrapMode_Disable;

/)RR A B A TR RE 5 S U A A 5K
A AR
FSMC _ NORSRAMInitStructure. FSMC _ Wait-
SignalActive=
FSMC_WaitSignalActive_BeforeWaitState;
FSMC_NORSRAMInitStructure. FSMC_ Write-
Operation= FSMC_WriteOperation_Enable;
//fi g X A4~ BANK #9524

//fHERE/ R S TR E B CE . RIEMRER K Ui
i A4 2
FSMC _ NORSRAMInitStructure. FSMC _ Wait-
Signal =
FSMC_WaitSignal_Disable;
FSMC _ NORSRAMInitStructure. FSMC _ Ex-
tendedMode = FSMC_ExtendedMode_Disable;
// %M Extend Mode
FSMC_NORSRAMInitStructure. FSMC_ Write-
Burst = FSMC_WriteBurst_Disable;

// XM Write Burst Mode
FSMC_ NORSRAMInitStructure. FSMC _ Read-
WriteTimingStruct = &.p;
a5 (AN
FSMC _ NORSRAMInitStructure. FSMC _
WriteTimingStruct = &.p;
WACE: L (HniE 2
SMC _ NORSRAMInit ( &FSMC _ NORSRA-
MInitStructure) ;
FSMC _ NORSRAMCmd ( FSMC _ Bankl _
NORSRAM3, ENABLE) ;

o7 STM32 #9 ;i  SRAM R/ J2 [ & #Y
HG A7 X R R 2 15 G2 A I [A) 58 0 B LA 9 22
FXUAEBCERRK. T — 05 R
Oy — B RO 112k AL TR STM32
20k (9T N SRAM. 255 % B 5 il RS BLE T
P Tk PR B RS E A X 25— 1%
W L — B A S 5E G vh XA T b hk , DL
FAE R B ik 747 DMA (e, X AEnr DIAR
07 e A% A B L BB AR AT B0/ 1Y S A R A I 1]

PR T A S eR BRI B B ) AR T R
AL F T A S I 3

T4 DMA BB R
/ * DMA channel6 configuration * /
DMA_Delnit(DMA1_Channel6) ;
DMA _ InitStructure. DMA _ PeripheralBaseAddr =
(u32)DST_SRAM;
DMA_InitStructure. DMA_MemoryBaseAddr =
(u32)SRC_Bufferl;
DMA_InitStructure. DMA_DIR =
DMA_DIR_PeripheralDST;
DMA_InitStructure. DMA_BufferSize = 1000;
DMA _ InitStructure. DMA _ Peripherallnc =
DMA _Peripherallnc_Enable;
DMA _InitStructure. DMA_Memorylne= DMA _
Memorylnc_Enable;
DMA _ InitStructure. DMA _ PeripheralDataSize =
DMA _ PeripheralDataSize _ Byte; DMA _ Init-
Structure. DMA_MemoryDataSize =
DMA_MemoryDataSize_Byte;
DMA_InitStructure. DMA_Mode=
DMA_Mode_Normal;
DMA_InitStructure. DMA_Priority=
DMA_Priority_High;
DMA_InitStructure. DMA_M2M=
DMA_M2M_Enable;
DMA_Init(DMA1_Channel6,
DMA_InitStructure) ;
/ * Enable DMA Channel6 Transfer Complete
interrupt * /
DMA_ITConfig (DMA1 _Channel6, DMA _IT _
TC, ENABLE) ;

SEM FSMC Ml DMA (e & J5 s 2 9 5 5
AR R O JE S ) N BLSE T T R Al APT
2,

5 RGWEMKERK

FE STM32 w1 2 5 & bt ] 1 1) 45 14 9 3L e
B0 STM32 5 CPLD #4 E L, #1741
5 1 T L S B I T L) 45 TSP 9 L AERRE A B
Ja MR 58 275 A AHLFCTE BT K 20K

A TT RN AAE ST AR L s BOR W
5 PR
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Fig.5 Actual display effect of the man-machine interface RN LCD Ry .
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