YnpaBnenue LCD-gaucnneem HD44780 no ogHomy npoBoay
ABTop Noureddine Benabadji

LCD-mucniien ¢ kontposiepom HD44780 sBasirtoTcss mnoxkaayid OJHHUMHM W3 CaMbIX
NONYJSIPHBIX CHMBOJIBHBIX JUCILUIEeB [Jisi BCTPauBaeMbIX cHcTeM. EIMHCTBEeHHBIM
HX HEIOCTATKOM MOKHO CYHMTATh HE00XOAMMOCTb 3aJeHCTBOBAHMA /s YIPaBJCHHUS
auciiieeM mectd [/O-1uHUM  MHKPOKOHTpoOJJiepa B 4-pa3psiiHOM pexkuMe Ju00
onnHHaauatu I/O-n1unuii B 8-paspsaaHom pexume. 151 cCOKpameHus YMCIa yIPABIAIOIIAX
JUHMII  MOJKHO  MCIOJb30BaTh  MpeoOpa3oBaTe/ii  MOCJIEAOBATEJBHOIO  KOAa
B IapaJLIeIbHbI HA OCHOBE CTaHAapTHOH Joruku. Opnako, ynpasiasate HD44780-
copMecTuMbiMM LCD-n1ucniiesiMu MOkKHO Jaxe 1o oaHoil JuHuu. Takyw ¢QyHkuuio
ropasao  yao0Hee  BO3JIO)KMTh  He  HAa MHKPOCXeMbl  JKECTKOH  JIOTMKH, a
HA NPOrpaMMHUpYeMblii MHKPOKOHTPOJLJIEP, COKPaTHB, TaKUM 00pa3oM, CTOMMOCTb
U 3AaHHMAaeMYI0 CXeMOil Ha Me4YaTHOM IuIaTe IUIONAdb. JTHM LEeJsIM B MOJHOH Mepe
YAOBJIETBOPSIIOT MUKPOKOHTpoJu1epbl Microchip cepuun PIC10F B MuHuaTIOpHOM KOpIIyCce
SOT23-6.
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CxeMOoTeXHHUECKOE pEeLIeHHE, TIOKa3aHHOE Ha PUCYHKE, MOKET OKa3aThCsl MOJE3HBIM ISt
MHOT'MX BCTPaHBAEMbIX CHCTEM C OTPAHUYEHHBIM YHCJIOM BBIBOJIOB, IOTOMY KaK CIOCOOHO
yrpasisate HD44780-coBmectumbivu LCD-nucrinessMu mocpeacTBoM OJHOTPOBOAHOM TUHUN
nepesayy JaHHbIX, 3a1eUCTBYS POCTOM acCMHXPOHHBIM RS232 npoTokoi Ha CKOpoCcTH
9600baud. B cxeme npumenén PIC10F202, Ho monoiaéT mo00ii MUKPOKOHTPOJLIEP U3 3TOTO
ceMelcTBa, MOTOMY 4TO XOPOUIO ONTUMHU3UPOBAHHBIA IPOrpaMMHBIN Koa (npomneka 1)
COCTOUT M3 BCETO JINIIb 256 CcI0B. YBEIUYNUTH CKOPOCTH BhIe 9600baud He npencraBisercs
B03MOHBIM, Tak Kak PIC10F202 conepxut BHyTpeHHunii RC-reneparop ¢ Tounoctsio 1%,

a LCD-nucnineit TpeOyeT 3aepKKy JUITMHOM 1.6ms 1711 HEKOTOPBIX HHCTPYKIIMM, TAKUX KaK
«Oo4MCTKa auctuiesk». IlporpaMMHBIN KO IPEACTABIIEH B BUAEC HCXOJHUKOB C KOMMEHTApUAMU
st LCD232 Mopynist; ocHOBHAsI porpaMMa COCTOUT M3 TUCTUICHHOM 3aCTaBKU Ha 2 CEKYH/IbI
U JlabHeHIIero 6eCKOHeYHOro IUKIIa s oxuaanus 1 Gaiita komaHpl, MakcuMyM 16 Gait
naHHbIX U HyJsE ASCII. B TeCTOBBIX LENsIX CONPSKEHUSI TUCIUIEs C BHELITHEN BCTpauBaeMoi
PIC-cucTtemoii MOKHO BOCIIONIB30BAThCS MIPOCTOM MPOIIMBKON Ha acceMOuepe (nmpoiuska 2).


http://radio.delanet.ru/content/view/126/39/
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Design Idea

Microcontroller drives LCD with just one wire

A Microchip PIC10F family microcontroller sparks an HD44780 LCD using a single 1/O pin.
Noureddine Benabadji, University of Sciences and Technology, Oran, Algeria; Edited by Charles H Small and

Fran Granville -- EDN, 12/3/2007

HD44780 LCDs are the most popular alphanumeric displays in embedded systems. The only
downside is that they use six I/O pins in 4-bit nibble mode and as many as 11 pins in 8-bit mode.
Earlier Design Ideas have described many approaches to saving or expanding 1/O pins (reference
1, reference 2, and reference 3). In driving an HD44780-compatible LCD, it would be better to use
a baseline microcontroller instead of logic chips, because the microcontroller is lower cost, uses less
board space, and has programming features. Microchip has introduced the smallest PIC10F

microcontroller family, which comes in a six-pin SOT-23 package.

The circuit in Figure 1 proves useful for any pin-limited embedded system that must interface with
an HD44780-compatible display through a one-wire serial link using an asynchronous, simplified
RS-232 protocol at 9600 baud. It uses a PIC10F202, but any member of the PIC10F family is
suitable, because the highly optimized source code in Listing 1 allows the program code to take
fewer than 256 words. It is useless to try higher baud rates than 9600, because the PIC10F202 uses
an RC internal oscillator with 1%-frequency tolerance, and the LCD requires a delay as long as 1.6

msec for some instructions, such as “clear display.”

Listing 1 is the fully commented assembler source code for the LCD232 module; the main routine
consists of the display of a 2-sec-delay “splash screen,” and then it enters an endless loop to wait for
1 byte as a command for the LCD, a maximum of 16 bytes as data for the LCD, and an ASCII zero.
For test purposes with an external PIC microcontroller embedded system, Listing 2 is a simple

assembler source code, which sends another splash screen.


http://www.edn.com/index.asp?layout=news&spacedesc=designIdeas
http://www.edn.com/article/CA6505569.html#references#references
http://www.edn.com/article/CA6505569.html#references#references
http://www.edn.com/article/CA6505569.html#references#references
http://www.edn.com/article/CA6505569.html#references#references
http://www.microchip.com/
http://www.edn.com/contents/images/6505569f1.pdf
http://a330.g.akamai.net/7/330/2540/20071203170544/www.edn.com/contents/images/DI4133list1X.zip
http://a330.g.akamai.net/7/330/2540/20071203170544/www.edn.com/contents/images/DI4133list1X.zip
http://a330.g.akamai.net/7/330/2540/20071203170550/www.edn.com/contents/images/DI4133list2X.zip

