MITnMIIC

Jlekuuna 8.



LCD-gucnnen

LCD-gucnnen: rpapuyeckne n 3HakoreHepupytouime.

[ducnneem ynpaenseT cneunanuanpoBaHHbln KoHTponnep HD44780 (unn aHanor)
Pexunm paboTbl: 8-0uTHbIN nnn 4-6utHein. DB7..DBO - wnHa gaHHbIX

[MnHBI oNs ynpaBneHns:

e E-cTpob
e RS - komaHga (0) nnn gaHHble (1)
e R/W -3anuck (0) unu uteHne (1)

[MuTaHMe NoACBETKU - OTAESNbHbLIU aXXaMrep.

BaxHo! KoHTpacTHoCcTb (nnH VO) perynupyeTtcs BCTPOEHHbIM Ha nnarty
noTeHunomeTpom!



LCD-gucnnen

Buabl namaTtu

e DDRAM - namate gucnnes (3anuceiBaete ASCII-kogbl cMnMBOOB)
80 6anT (40*2), BuomMmas 4actb - 16*2.

e CGROM - tabnuua cuMMBOSIOB (M3MEHUTb HESb3s)
256 bant

e CGRAM - ana cobcTBEHHbIX CUMBOJSIOB
64 6anTta (cTapwume 3 buta UIrHOPUPYHOTCS)

B nokymeHTauum rmaBHoe: Tabnvua KoMmaHa, npoleaypa nHuumanmsawmm.

Cumynarop:
http://www.dinceraydin.com/djlcdsim/djlcdsim.html



[MpoTokon SPI

Master/slave, 3Besna/konbuo, LSB/MSB, ...

EcTtb annapatHas peanunsauma B Atmega16!

SCLK » SCLK SCLK » SCLK
MOSI » MOSI SPI SPI MOSI » MOSI SPI
SPI MISO |« MISO Slave Master MISO |« MISO Slave
Master SS1 » SS 55 > SS
552
553 —
t+—» SCLK t+—» SCLK
» MOSI SPI » MOSI SPI
MISO Slave MISO Slave
» SS » SS
—»| SCLK —»| SCLK
—»| MOSI SPI —» MOSI SPI
MISO Slave MISO Slave
— ¥ SS » SS




MAX7219 - ppanBep cBeETOANOAHbIX COOPOK

YnpaBneHme ogHon ogHouUBETHOM maTpuuen 8*8 nnm 8 7-cermMeHTHbIMN
nHamMKaTopamm

[MocnenoBartenbHbIN HTEPdIENC, Table 2. Register Address Map
OBa OanTa Ha KaXXayr KOMaHAay. ADDRESS
HEX
L 5 REGRTER D>~ | p11 | D10 | Do | Ds | CODE
[lepBbIn baNT - KOMaHA4a, BTOPOM - AaHHbIE
No-Op X 0 0 0 0 0xX0
. Digit 0 X ol o | o] 1 [ oxxi
KomaHga - npocto agpec BO BHYTPEHHEN NaMATU [ Digit s X 1o o] 1] 0 oo
Crapluve 4 Guta He BaXHbl Phe 2 = (19 [ @ (=] 3
Digit 3 X 0 1 0 0 | OxX4
JInbo 3anuncb B ognH 13 paagos/paspsaaos cOOpKU Digi a BT AERE A
JIn60o BHYTpEHHNE HACTPOWNKK Digit 5 X |0 [1]1]0] 0
Digit 6 X 0 1 1 1 0xX7
Digit 7 X 1 0 0 0 | Oxxs
[aHHble - NHTepnpeTauma 3aBUCUT OT KOMaHAbI =
X 1 0 0 1 0xX9
N BHYTPEHHUX HacTPOeK. i
Intensity X 1 OxXA
Scan Limit X 1 0 1 1 0xXB
Shutdown X 1 1 0 0 0xXC
Bgind X 11 [ 1] 1| oxF
Test




Vdd
{1re
1 1 1 1 SDA
1 i i T SCL

MpoTtokon 12C | ~DC | DAc jj HC

Master || Slave || Slave || Slave

[Be obwme nuHum: SDA/SCL, nogTarueatoLme pernctpbl, master/slave,
apbuTtpax, agpecaumns (0o ~127 yCcTpoucTB).

3anucb: Ctapt, agpec (7 6ut), W, 6anTt 1, ack, bant 2, ack, cton.
UteHnue: CtapTt, agpec (7 ouT), R, 6anT 1, ack, 6ant 2, Nack, cton.

Korga slave nmeeT CrioXXHyto BHYTPEHHIOK CTPYKTYpPY, TO NepBbI NnepeaatowmMncs
6anT - 9T0 06LIYHO agpec BHYTPU YCTPOUCTBA.

3anucbk: CtapT, agpec mukpocxembl, W, agpec auenku, ack, 6ant 1, ack, cton.
YUteHne: CtapTt, agpec mukpocxemsl, W, agpec sueinku, ack, CTAPT, agpec
Mukpocxemsbl, R, 6ant 1, Nack, cton.

HasBaHue B gokymeHtauum Atmega16: TWI (two wire interface).
[MpennoyTnTensHas peanusauua: KOHeYHbIN aBToMaT, NepeknoyarLwmm cBou
COCTOAHMA Mo npepbiBaHnio oT TWI.



" BTNI

|
® ooy cois | o™
566 ~-J655A ;
Mukpocxema namaTtm AT24C - 1 na mens § U1

Tx A

RxA
TxAl - RxA2

EEPROM - aHeproHesaBucnmas namsTb. 6 5'4321089
apBUSX )

B Atmega16 ecTb cBOS1 3HeproHesaBsMcnmMmasi NnamsTb, €€ UCnosib30BaThb AN

pelleHns 3agadm Henbas!

BbiCTaBUTbL NEPEMEHHYI0 YacTb agpeca U YCTAaHOBUTb 3aLUUTY OT 3arnncm MOXHO C
MOMOLLbIO MUKpONepekKnoYaTenen.

3anuncb 1 YTeHme xXoTtsa bbl ogHoro GanTa.
[Mpocbba cnULWKOM 4acTo He nucaTb/unTaThb.

Figure 11. Random Read
S
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DUMMY WRITE

(* = DON'T CARE bit for 1K)



