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Design of multi display terminal driver for embedded system
based on FSMC bus

HUANG Ke-ya'
(College of Mechanical and Electrical Engineering, Soochow University, Suzhou 215131, China)

Abstract: In order to integrate the advantages of digital display and TFT-LCD, and further enrich the
teaching cases of embedded system, a multi display terminal experimental device of embedded system
based on FMSC bus is designed. The hardware design uses Bankl. Sector4d of FSMC bus to connect to
LCD, FSMC interface is directly connected to L.LCD data, control signal, and the 8080 timing of LCD is
generated by FSMC controller. The digital display multiplexes the data line with LCD through the latch,
and the reverse phase of FSMC bus Bankl. Sector3 chip selection signal is used as the gating signal of the
digital display. The software design completes FSMC initialization with the help of STM32CubeMX,
realizes the digital display and LCD bottom driver, and transplants LCD basic display and high-level

application. The running test shows that the system runs stably and reliably, the display effect is clear and
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smooth, and the software and hardware design is greatly simplified. It provides a classic case for the

parallel expansion of multi display terminals in embedded system.
Key words: FSMC; TFT LCD; STM32; bus interface; time division multiplexing
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Fig.2 FSMC connection structure block diagram of

experimental device
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Fig. 5 FSMC initialization interface of digital tube
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Fig. 6 FSMC initialization interface of LCD
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HEX E A F 9




724 W5 Bos

37 %

tiC B I A 30 Al FSMC 1 iR A A, % LCD
FRCHS 4 W ER 43 5 8 L LCD 45 MK (8 o 5 b
b, %465 LCD JiE 2 K30 2 77 5 K I LCD 4 4 1k
T B FSMC ) 46 46 i 52 5130 e QRS
MY B3, 2 9 o £ B 5 R A Rl S R R R D
AU, 2 ad b3R5 BRI AT 58 A LCD 7 AL
(22

5  Z%RIE AT K

Shy K 6 HL I ) BE VUL ER A8 47 8508 IR R 48
BT LA, 58 R A = 42 AT T A

B — b B BRI S RS B S
BTN T R O 4G VA L 7 N 3
(B, 45 o5 T 07 B00R5 8, ELAE /DN BSE R 43 1) K R
IR —A/INEE

8 LCD BoRiK ., 7858 R R IF
L=l 3 E R T N 4 € i B e o N o =
R PR SRR SR B R DU 5 R TR Ab
PR ECHE AT I T T 2R I [ R SR e X
B 7 A DR o W BRI F PRI T
JESCAE 2, R R SC S R pR G A T 22 Bl I
TR R

BRI, BT — AN A,
RGBT R AT AED, LR ER G IR
BEFE, AHLREERIMGEE . TAFELEY
W8 T TFT-LCD &on Bt I, [F R 24 51 B[] 5
SRR TR A 8 T3 BE 2 WA, 25 R an
K7 TR o BT I0H 2R G PR, 3218 7 Ak BT
555 % RO A B 7 WoR JE B 28 T Y, CPU
oA R AR R B2 W08 5 2R U

il BN B RO e BRI U R R
B TR AR B RT (0 P A 7 504 s 2 o Oy 2Kk
A 2T T RGBT HOR .

B KRNI RAR

MCU: STM32F 407

B7 0 ScEesk ELE A Ik K

Fig. 7 Comprehensive test diagram of experimental device
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Tab.3 Comparison test of display terminal driver interface

9K sl 4 1 TFT-LCD /5 ik TRl il 7 S 3 0 /O B% Jil B B[R] /ms
FSMC 70.82mm (2.8 1in) 240X 3201119341~ STM32F4072GT6 168 MHz 21 (20+01) 2.9
Fias 70.82 mm (2. 8 in) 240X 320 119341 STM32F4072GT6 168 MHz 34 (20+14) 53.9
SPI 60.96 mm (2. 4 in) 240X 320 119341 STM32F103ZET6 72 MHz 19 (05+14) 1497.2

I 485 S 2 B SR FSMC i 28 ) I 3% 12 50
548 f1 TFT-LCD 178 Bt 45 7 {2 7~ T BE 24 1R 4
52 I, bl A R T TV B A W, R SRR T
ER N E R 4 e W (RN E R 7
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I KBS BN #8 f TET-LCD ¥y #: 4% 75
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STM32 i 5 il #% 1 5 3 FSMC B4k I, SEBLEL
P A7 5 A HIE S it . LCD By 8080 45
AF 5 R EICRD S5 R 8 b bk B A7 AR S X R B R B Bh
774, FSMC ¥ 1R 4k 75 7T 3 27 STM32CubeMX
EE AL L & T EL AR08 58 B, B0 A o 3

& X X #:

Wl o AH LT R A R s e T
38. 2% 1) GPIO 5] 58 5 5 A %, LCD hill bt 4 2
P T 17,66 . RGO A B AU
Vi Ia] Pk B8, BRI T 8BRS L T RG]
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