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ABSTRACT

This ﬁroject presents a new partial design and construction

of remote food ordering for using in a restaurant. Based on the

project of data transmitting by infrarad, we proposed a new

designed hardware providing lower energy consumption and small
size menu logging model. We also develope a recieved control
software on PpcC providing more capacity , flexibility and easy to

use.
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CcY
AC

(MSB) (LSB) !
CY AC _Fo Rsi Rso ov R

POSITION \ NAME AND srcmnc_{.r_ch; L
Psw 7 CARRY FLAG
PSWs AUXILLARY CARRY FLAG

PSW.s
PSW 4

PSW.3
PSW.2
PSW.1
PSW.0

(FOR BCD OPERATION)

FLAG 0 (FOR GENERAL PURPOSES)
REGISTOR BANK SELECT CONTROL BITS 1&0
SET/CLEARED BY SOLFWARE TO DETERMINE
WORKING REGISTOR BANK (SEE NOTE)
OVERFLOW FLAG

(RESERVED)

PARITY FLAG.

SET/CLEARED BY HARDWARE EACH
INSTRUCTION TO INDICATE AN ODD/EVEN
NUMBER OF "ONE" BITS INTHE
ACCUMULATOR,, ie. EVEN PARITY.

NOTE THE COhSSTS OF (RS1, RS0) ENABLE THE WORKING REGISTOR BANKS

AS FOLLOWS.
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o v ¢ ¢
WinnueIn 2 BAZIENTETAaN1Ta L Ua T 5ue
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NIAaINAININIRY udan Cy azgnitﬁnnﬂ
' o/ o4 v e, A
TﬂLUBTUTNQH?HTHNRWMQEH?WH?” 2
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- DJINZ aaaw1u7aLUa1u1uauasnisTaan1wanaunﬁ1

|zvru I's
aaﬂwuu1utn1nugus



n171f DOT MATRIX LCD MODULE

I's o 3 ' 3 LY [+ [ '
gﬂnimﬂuﬂnjuuuﬂuﬂvuuﬂaquauuaz?ﬁ LCD L?mLﬂuﬁquTnm

" ﬁ 4 ' 4 ' 4 q4 o '
Tua3zuduiasagian vipio, LATBINNBLANATT, LATAINRTAANATY
9

4 o f [ N v
PATASABNUWILAAT L TIwaRznyy DOT MATRIX LCD MODULE uaanta
o N
Lﬁumn']mu -
1. CHARACTER LCD MODULE

2. GRAPHIC LCD MODULE

3. SEGMENT DISPLSY TYPE LCD MODULE

' YNe o ' ' v d
TnaﬂuuaUuuuudnwzﬁdnuﬂvsnau1umquu41aLUu
. v =4 o
1. DOT MATRIX LCD tﬁuauudaquaﬂwnvﬂuaqtuuﬂuanvmz

N e “w “q D 4 o .
n']"nﬁuﬂ5l'l]ﬂ€‘|1 Ladnuudanda 'd’luﬂﬂ"nLﬁuﬁ')ﬂ":ﬁ"?ﬂu"yquaﬂ

2. DRIVER Lﬁuﬁu?uﬁmmwmaﬁnﬁaﬂauquuwﬁuuﬁn LCD ann

N (oln w '
wu4TanﬂLua1nuauﬂﬁﬂu LCD MODULE i¥u HD44100H, MSM5259

3. CONTROLLERLﬁuﬁa%uﬁagaawnqﬂnsénwuuanuwuazﬁﬂHWT
RIUAN LCD MODULEDDD THRANMLAAIHARIIT 470 NITAUIANIM, N7
LiREEnwT Llud Tasiiuag 1c Ao Fiuda HD44780 IR
Tuluy CHARACTER LCD MODULE tﬁudau?nd WAt IC HD61830 Au

T MUIUY GRAPHIC LCD  MODULE

W1 TANEINITE190a5 191 LCD MODULE it g a4
BINLABAILTIAINITANIAIWLT1T3TuA9U989  CONTROLLER YEETETR
WBUAUAZTABNIN LCD MODULE Tuudazuiinuiaasiyin CONTROLLER
gﬂu5nnw7ﬁﬂqwutuﬁauqﬁutﬁud1u1uduas1u LCD MODULE umAaramie

) g . s it ) “ o
11u1uavanu1u?aaﬁuauu11nanﬁuannw1nw¢1uuuuLﬁnanunqnua Ic
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da B o PA | < 4
nuauuwanaﬁawuanﬁu CONTROLLER LCD nAa Lua% HD44780 1an

- v v Ve 'Y <‘
Zﬂuuun11n1e1unauuu1aLﬂuu1n1§wu1nnu CONTROLLER LCD ERENS

v

A8

[ e
HD44780 Liutad LSI 91uud1ﬁﬁauqu LCD Taaudavwaln
o o v o 4 v e ' v
Zﬂﬁaanvin?aﬂmanﬂmaﬁuqavuutaoﬁwuﬁﬁnaaﬂﬁuuu 4 BIT #ip 8 BIT

[ v v ] ] v r}
nla Teant9aanuy 4 BIT 3zmal¥vrun DB7-DB4



Block ciag-am of HD44780 interior
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Address
counter

Timing peneraticn
(AC) eircuit

)

Fove .z~ ¢
151 hqaT
crvstal
Sug'sy 9t~

\
S

Vi—n

1710 buller

[

CL,

f—r————=cC\,

16

It —— COM, ~CON,,

§E| |¢
;|8 —
22 23 =
2s = =
el |EE Disp'ay data = s
= - RAM l £ 6 | =
(DD Rax) L.- e E
8JxB bus E 2 g §
[V
- . 8 ) —J L_
c 8 1
vl C 7
s a% Jx) 8 ) R
2 1 N
& ¥ Character Character 3 ;.
generator generator ¥ 40 a
ROM RO P e E
ICG RAM) 126G A&aM) = £3
512 bits 7200 bits ] e
L]
: T TN
I‘*‘* 5 |
‘ i L ;
' " / lev © A4 .
circul e O Secitigs 40Dt shity register D
(Pereiia) date — mla! dote'

y Z2ARN
Zﬂn 2.8 Block diagram of HD47780 interior

l.‘nwu‘maﬂauaﬂwu'fnn"ﬁ\mu HD44780 Av ﬂ']l.‘;]u'l']ﬂﬂ 4BIT

uuias namndluwau'\uumunﬂua 4 BIT a1

RS

\
A/

& 2K o YT ¥y 2 o

lniratia wrae

08,77 mmmm«mmm&» VIR,

mmmvmra R CX T

lrsruwc s ol 1R ) wrine

sddress cuamier (AC) reed

Buny Moy (BF) and

4-bit date trangler ‘example

D8, 777 mmm@wm«mema 2z

o8, »cmnammwm;mm@m OF.

l Do regiver (DR) read

verral w@rrainn

Example of busy flag

7, &S

check timing sequence

7

Busy Moy chek | Bu-yﬂ-.d-d l&qh‘“l l-m-nmn

—

ZUn 2.9 Example of busy flag check timing sequence
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K] )! E
® — t—a
8
MPU o Ao |- LCM
J (LCD-1)
10RQt— M =
o~ H 4
s ~ ,
WR— .,/ W !
jD_B.
v 0B,
L»kz

4 . )
ZUH 2.10 Example of interfacing to 7gp MPU

LI1dIM1T0RA LCD MODULE (HD44780 tﬁu CONTROLER)

v . v iy A
Lanusezuututagta unﬁanuUUﬂqzﬂn 2.11 uaz 2.12

]

NN
—
O ] ] N E
N ST E}TJ-
T LC™
o l j 5:; = (LCD—1)
L O o
S: "o
0i ALE | Il {-_/5 Q RS
,:" HITH H L: (74LS74)
y LI [aD, DB,
Y e =
TITIRARS

Example of connection with LCM being used o1 ¢ part of memorles on the determined oddrena.

d A 4
Tin 2.11 Example of connection with LCM
k|
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- Cos . Esecution 1mme l Ewmecvtion nme
Initruction Description lwer fose s lovhen foee vs
R q 250 e MHy) 160 & H;)
s ]nm 087 (08 |Des (Dee (D83 |D82 |DBY | DBO Rots § NoTp 3
Cleers 0" d.1play ond reryeng the
Creor criDlay [ (] ] -] (] 0 -] 0 [¢] 1 €Ursor 10 the home potitina C2us~1.64ms (120,40~ 49 mg
l (Agdress 0).
I Returns 1he cursor 10 the home posi-
1on [Agorews 0). A!so returm the
Return home 0 0 0 0 ] 0 0 0 1 . d11olay being thifted 10 the original Wu~16ms |120 u~48mg
position. DD RAM contents raman
unchanged.
Sets the cunor move dirttion end
~re it it B
Ertry mode 0 ° 0 ° 0 0 0 \ 110 s toecilies or not 10 shift 1he disolay. a0 us 120 ws -
et Thete opeatsons sre performed
l during Cate write and read.
'
Duoley ONJ I [ Se1s ON/OFF of a!l duoley (D),
crreme |9 [0 LM | o T, . curior ON/OFF (C), snd blink of 0 120 4a
- J | Curio’ positon charasiar 1Y),
' | { N i ctec.s anc thilis the
Cursor one | A 8o
. | c o i 0 o 0 ] S/C | AL Cio 8y witnCu. ¢ enyin; DD RAM 4] us 120 s
LR =N TR LI |
l ; contenty
l I Sats interfoce data longtn (OL)
functionset | O 0 | o ] 1 oL N F q ¥ number of diepley lines (L) eng 40 us 120
! l charscier tont (F). .
Se1 CG RAM ! } Se1s 1he CG RAM sadrem. CGR.AM
sidiens 0 ) o 1 Ace da1e «f sent and received alter this 40 g 120 as
: l l setting.
g |
Set DI RAM I l Sets ‘_N OO0 RAM eddress. DD f\AM
“o5iFis | 0 ,0 1 App da1e is sent and recerved alter this 40 ps 120 us
i 4 settng 3
|
Beoc buty ‘ o : : | 2 N Rescy ?u-. fuag (8F) ihc-:,:n" ' '
ts & socrens & f N1erNs’ 0De- 110N 15 being performed =8 s
| . I ond reads sddrets counter contents.
Woie dota ! ! }
wCGo |1 ‘o Wrete Date 9 'Y SR e ca 40 s 120 4
DD Ram | : \
LI TTR-TTTY ' | ¢ < o [ B RAM cS
2 CG o v Resd Dote il a5 L A 404 120 us
0D RAMm . l :
I
/D = 1: increment (1) 1/D = 0: Decroment (=1) OD RAM: Duplay date RAM X Enecvtion time chenges when
S ®1: Aczompanies dnuplay shiflt, : CG RAM: Charscrer pererator RAM frequency changes.
SIC *1: Diwley shilt  S/C ©0: Cursor move Acg: CG RAM addres (Ememple)
R/L =1:  Shitto the right, App: 0D RAM saoress When fopc is 270 aHe:
AIL =0 Snit 1o the telt. Correwponds 10 eursor
DL =1 Bbwu OL =0: dabis sddress, & 250 127
N 21 2hnes N =0: Vine AC: Address counter used for L 270 s
! F°1: Sal0dou F "«0: Sxldou both of DO anz CG RAN
BF = 1- internally operating sadress.
BF ©0: Cansccept mitructon
'No effect

Voie 1, Applied 1o models driven by 1/8 duty oc 1/11 duty.
2. Applied 10 models driven by 1/16 duty.

4
JUn 2.12
9
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VCC =Sy,
LY LeD HDM jfatawm o
-0y PAL P—S— 5
=1 ?f EQE ' T [
2y 03 O3 oo H
s Fai 30 !
T 08 PAE = 5
-3 Ue PAc ==
< lr7 Pa7 [t 44
— e FT Feo |4E =
——a— WF FBL 5T ©
—i a0 €52 fet
- al FEI p=i—
=S lerset s
o _h_:_
| -
He—
| ie
uL,"_.
L &
- 1
FCe
PCT AL
€28
€2SS ET BCARD V3.0

4 (V] 1] . o -y -
Zﬂn 2.15 A18819N17A8TE 91U TR ET-BOARD V3.0

AINI937 L 0BN1TR8 8255 WML TNTER U LCD TamLT43zi1agq
RUNUA19TUNY TAsn199% PORT A nas PORT B TR8 PORT A iiu

L7911 DATA PORT War PORT B ﬁut111ﬁtﬁuﬁmm1mn1uqu1ﬂﬂﬁ

4 PN v} w - " o
vuaL T Datuilaun HD44780 uuniznInaT RESET 89

ﬁutaqTanazﬁﬁtvawﬂwsuwm 10 ms wav3antd vDD 69 4.5 VOLT uan

- v ¥
TAEAL SET ALa4m91 :

1. DISPLAY CLEAR azﬁwnwsauﬁagaaannw LCD

2. FUNCTION SET Tas3s SET Avnnalu

DL = 1 :itun1s SET 1AN1TARAALUY 8 BIT

N

0 :SET iily 1 UTTNANITUAAIHA

0 :5X7 DOT AaWiIA2inBu

=
1



3. DISPLAY ON/OFF D

C

B

4. ENTRY MODE SET I/D

S

0 : DISPLAY OFF

0 : CURSOR OFF

0 : BLINK OFF

1 @ +1(LWNAT COUNTER Ful)
0 : NO SHIFT

4 - 4 -, v & Y /oS Vo a
LNBL‘T'H‘mlaﬂLﬁ‘?ﬂ\!ﬂ'\\l'}\%llﬂ’lﬂﬁzﬁ\!ﬂﬂﬁ’*iﬂlﬂmmﬂmu”[N
3

. o d
NIIUANTIN 2. 14

Wait more then 1S me
sfter Vpp rises 1o 4.8V

rF.S R’W DBr DB« DBs DB. DB; DB; DB, DBs
1 ¢ g cC%¢ 1 1 2 291 %

Wait more than 4.) ms I

I BF cannot be cheched before this inum'cnonj

o (4

fimterfacz i ® Pitglony,

'F.s A7 D81 DBs DBy DB« DBs DBj DB, DBe
’ooo‘oxlxxxx

L Wait more than 100 us ~l

(T

)
” BF canaot be checked before tnis nstructron. J f

Function set (interface 13 8 bits long)

RS R/'W DB DB« DBs DB« DB; DBy DB, DB
o 0 0 ¢ 1 1 x ¥ x x

RS KW DB, DBs DBs DB. DB, DB: DB, DB
0 0 0 ¢ 1 1 N F x 32

laitalizatios inds

o T
ZU" 2.14 nITLRTANAD UL L TuALTEAY LCD

BF cammot be checked before this instruction
L Functbon set (interface is & bits long)

BF can be checked after the following instructions. Wrken BF ¢
not cheched, the wailing time between instructions is longer than
the execwtion Instruction time. (See Tabie 2)

functioa set

. " Interface is 8 bits long. T number of display lines
display OFF Specify the number of and charseter font esnnot e
display lines und charscter changed sfterwards.
font.
display ON

entry mode set
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A7 FY  HD44T80

Code Esxecution time | Enecution ime
Instruction Desceiption (wher 1ow s (oo n fowe 1
RS lnm 087 |oes |DBS (D84 |D8I |DB2 [DBY | DBO 250 kH1) 160 H1)
Note 1 Novwe 2
Cleers 0" dieplay 9nd returme sna
Creor Cradiey -] ] ] 0 (/] 1] ] o 1] 1 €Ur107 10 the ho=e potition B2us~164m1 [ 12043 ~49 my
I (Address 0).
’ Returns the cursor 10 the ho=¢ pow-
1on [Addrews 0). A'so returns tne
Return home 0 0 o ] 0 (4] <] o 1 * diplay being 1nf1ed 10 the L Wu~16ms 120u1 ~48 m
positon. DD RAM contents r~mg o
unchanged,
Sets the cunor move d.rectior s~e
it i e
€~1ry mooe 0 ° ° ° 0 0 0 1 1) s soecilies or not 10 111 the ciciny 0 s 120 s
P Thet? 002 81:0n1 ore performes
Curing dats write 3nd read.
| !
o ' Sets ON/OFF of 8!l dreolay (D),
pi sl fofolofe|[o]o]s o € | 8 | curior ON/OFF (C). snd biins of 0 12048
QFFiemm 4‘ . Cunor positon character ().
: I
- ' 1 | ! I w1cmec.s scgsnilisire
Cutiar o © Jo ;0 |0 io v [siclan]| - * [ €riay eincu s enying DD RAM 43 s 120
©nsiey i l iy
l Sets intertace date tength (DL)
fuctonemt | O o 1 ° o ' OL | N F e 2 number of disoley lines (L) ana 40 s 120 4n
! l characrer font (F). .
Se1 CG RAM ' Sets1he CG RAM sodrems. CG RAM
" ) ] (] A Acc G219 11 sent ond received after thg 40 u 120 s
paga ‘ I setting.
Ser D5 RAM 1 I Se151he DD RAM oddress. DD RAM
e o 0 ] App 98t iv 19n1 81d recerved alier (hes 40 s 120 s
sadrens | | 0
H satting ¥
| i
Grec b : | Reecs Busy g (BF) incdiaaming
= o 1 SF AC 1N’ ODETR1ON 1§ Deing Do for—ec Tas T u
fg & socren : |
| . , ond reeds sddreis cOuNte’ contents
w-ie dota | ! 2
4 RA G
10 CG or l ] ' ] Write Date :A':' QLEE0Y hfor CG 40 us 120 4s
DO Raw ‘ i y
LITEN-TTH ‘ s 4 e A Y ® !
. Mor TG
12 CG o v Resd Dots o TR " A e 40 4 120
0D AAM ) l -
|
VO =1: increment (¢1)1/D = 0: Decrement (-1) OD RAM: Dupley dats RAM Execution time chenges when
S =1 Accompenres duolay shilt. : CG RAM: Charscrer generator RAM frequency changes.
SIC =1: Diwlay shift  $/C «0: Curor move Acg: CG RAM sddrens (Exemple)
R/L =1: St 1o the right. App: DO RAM sag-ru When fopc is 270 aHz:
AIL 20" Shtt 10 the teft. Correr0onds 10 curiar
OL =1 Sbny OL =0: 4bms sddrens. i 250 .37
Nooel 2imen N ©0: 1l AC: Agdrets eounter uiea toe dus = 270 “
F  °3: S$S:10don F  =0: Sz70ou both of DD ene CG RAV
BF ©1- inrernaty operating ecdress,
BF ©0: Conscorpt instruciion
——
'No effect

Notes 1. Applied to models driven by 1/8

duty or 1/11 duty,

2. Applied 10 models driven by 1/16 duty.




1188 L ANADAYAIRY HD44T80
1. CLEAR DISPLAY

Clear cisptay
RS AMDEy———ouu__ 0B,
Coce Lolo[oiolo"olololclx]

VIR na ! P
ﬂ']a‘”lﬂzlﬂuﬂ"lilﬂﬂudﬂ\l')']\”‘l'ia SPACE (ASCII 20l

T

. v ¢

TUTu DD RAM MINNAUAENINTT SET DD RAM ADDRESSER Lﬂugun
A7 CURSOR aznﬁu%ﬂaééwuwdquuqaﬁwaﬁanaqwanﬂw SET 1/D = 1,S

Vel <
TuunaTvlann

2. RETURN HOME

Rerurn home
BSARMW OBy —3 R rprrm—e—e e B
Cooe u[olo]ololololo|||-7

° No e!fec:

ANdeUazRIN1T  SET DD RAM ADDRESSER tﬁuqué An
-

CURSOR 1305U1Uaddﬂuud1uuqa%waﬂanaqianﬂwﬁa§a1uﬂanww1ﬁLUaau
]

3. ENTRY MODE SET

Entry mode set ]
RS RWDBy—  ——————— DB,

Cose [0 [0 [0 0 o 0 o] 1] wo]s |

ﬂv . [ A a ) v
BIT I/D : Tagaxzy Hﬂqﬂ']“%ﬂ‘“’nqLuﬂlﬂﬁu"'iﬂﬂ']uﬂﬂgauﬂ?

[ v

A¢N1% DD RAM ADDRESS LW TSR T ana Y

7 . o
MUNTAE 1= LWl 0 = ARAIHLY



&
N

BIT S : Lﬁuﬁ1ﬁ1uuauaaqua7aaﬁw S =1 azitdunn1idia

s o Adw ”
gauﬁana CURSOR agiiunzauaiznniulinieiag
L]
v Vv 'w (v} (v “
118 = 0 pawadzagiuia CURSOR asaniinlingg
L |
RRET

4. DISPLAY ON/OFF CONTROL

BIT D

BIT C

BIT B

Display ON/OFF control

RS RW OBy ————w— 08,

Coge (0]o0foJo o010 c| 8 |

vl BIT i dadantiusiiaaulani p 1

A ON uaz D = 0 3y OFF

A udAY CURSOR T# BIT C = 1 a1 R 9N T
WdA4 CURSOR BIT C = 0 TAsf2 CURSOR ?sﬂé

o ' 4
LINE 0 8 Tuuuy 5X7 DOT Uazizag LINE fi 11

Tuwuy 5X10 DOT

bl BITVSET natnizwivesd cuReon T8 B = 1
P ~ (K] “ o4
UN1InJvwsy B = 0 \quﬂ'\Tn'fg'WTU Tﬂﬂu‘?‘dﬂx

LIRIN1INTEWIUYTE N 379.2 ms

(e} e of
5 § E-H
0

\Cuuu :.= T

S 2 7dotcharactey e Altermating dupley
font : $ X 10 dot character

font

() Cursor Diszley Enxample ) Blink Dilsy Exarmne



5. CURSOR OR DISPLAY SHIFT

Cursor or display shift

RS R/W DBy 08,
cose [0[0]0 [o]o]> [siclan] - -]

. : . v, [ v < v
Lﬁunwﬁqnwuuaﬁwawuuuq CURSOR ﬁ?anann1ﬂLnﬂn1qﬁwau?a
b
[ V] . . o '
szTasTuaa41§ﬁ1§qLnuuu?aaﬂu TR Y

S/C R/L

0 0 1IN17318 CURSOR Tdana gt awtudaeia 1 daumgy

- v - iy A -~ . )
0 1 nIn19878 CURSOR Tdanaunuarautlarang 1 R ISETY
ﬁ v v W "Q v
1 0 wtunrrauAlankIiny naluni9gdie
j v v o 4‘\ N
1 1 vdunasauaansaninaliunaeaaiia

6. FUNCTION SET

Function set

RS R/W DB, ’ D8,
Code [?lowo]ollllnlu!:[.'._]
° No effect

BIT DL : i1un17 SET MTARRBIAE IR uuuy 8 BIT

W38 4 BIT TAA0IRBINITAARD 4 BIT

DL = 0 wuaz 8 BIT DL = 1

[ o
N : vdun1T SET uiTnaniiudagua N = 0

) o d
udag 1 UTIna N = 1 uday 2 UTinalunsauin

] v < v
N1 2 u3ina nlw SET N = 1



W
)

F = Lﬁunﬁv SET U478 DOT n19udasua 5X7 #ia
S5x10 Ta8 F = 0 Lﬂuuuu SX7 War F = 1

VBiUL 510

7. SET CG RAM ADDRESS

Set CG RAM address
RS R/W DB, 08,

5 o T ol R AN N 1
Code 1 0 OiO!.iA;,.lA]AIAt.‘.J

Hgner LOowe- A
Orger Big Orcer Burs

-

Tu HD44780 Huazimiaaarauinag 2 1ia Ao DISPLAY

k|
DATA RAM (DD RAM) 39u21 80%8 BIT uas CHARACTER GENERATOR
ROM CG RAM 374791 512 BIT uas 7200 BIT ANRauazLiunag SET

ADDRESS gt daunTas uzanaan cg RAM 818
b |

8. SET DD RAM ADDRESS

Set DD RAM address
RS RMW ogel OBy

con [oTo[ T [A[oTelo[* s ])

Higher lower
Order Bits Orcer Bis

Liudd SET A1 ADDRESS 14 DD RAM U7, TaunT 0y
' 1 " v - ‘
A71370 DD RAM (DD RAM 5a AMWNILUFAINANUI2 LCD) Taganuqu

R a X ‘o ' LY
ADDRESS nIzinaauvuvaa LCD ?382“1] SET A7 N aag



De
-
et

|

0 (1 uTInA) ADDRESS ?::El(;l' O0H-4FH

De
—’A

=
1

1 (2 utine) ADDRESS qzaé OOH-27H &7y

v A o v 4
U7Inan 1 uay 40H-67H ﬁTHTUUTTHHﬂ 2

A1081901758 ADDRESS 784 DD RAM wiin LCD wyy

16 698087 4 urv¥a uay 20 HI8N¥T 2 UTTHe HDM-16416H,

HDM-20216H

M 15 16 — display posltion

I-ne | 00 | 01 | 02 03 1 04| 05| 06| 67| o8 OA | 0B [ 0C | 0D | 0OE | oF ~ DD RAM oddress

Bine | 40 a1 | 2] a3 ae 45 | 46 | a7 | a8 4A (4B | 4C [ 4D | ¢E | F

3-fine 1010 a2 f 3] e e |6 7]

atine |30 | si| 52| s3] 8| s3] es ST 38|39 [sa|sB|sc|solsE]|sF

HDM-16416H

HDM-16416H

i [] 26 —durlay position
1t 2 3 ¢ S 6 7 8 9 10 112 13 e 15 1€ 17 qe

| | T
i ! ) oloelorjie|
lJ-rc.o::mchlOJ,mJOS 0 c,[oe 09 oA |cuoc|co|oE! | ]

12 I 13| — DD RAM address

[ [ 5
“""‘f-l";”"’i“ ol el R A N KL - KT u‘[so 51| s: ]-s:

’~llutFl l!l“ 1119 1A B [IC|ID|IE|IF |20 21 | 22 W 2] 28

atine! %4 !}1“ $7 | 88 | 59 | SA|SB|SC|SD|SE srlso 61 | 62| 63
L

26 | 27

64 | 65 [ 66 | 67

(Note)Shift display ls os same as 2-line type.

HDM-20216H

HDM-20216H



9. REAS BUSY FLAG AND ADDRESS

Read busy flag & address
RS RWDB, o~ [o]: 18
o o[ Jer[alaTaa]a]a]"]
o Higher Lowe- -
Crder dinn ___ Orce Bits

tﬁuéw?ed1ué1 BUSY FLAG ?aavtﬁunquanJWQQ HD44780

l

nuaa?unuaunwsnw31un1a?uasn1aaﬂ1u1ﬂwww7aua sunana Tag
BF = 1 ag1uﬁu1unﬂﬁanwunwnﬁuﬂuwiaunsiunaganﬁaéwgq
BF = 0 w%auas%uﬁauau?aéw§q1§
nay unnanna atﬁunw?qaﬂunﬂnauw ADDRESS 1784 CG RAM

Wia DD RAM nag

10. WRITE DATA TO CG w7a DD RAN

Write data to CG or DD RAM
ASMAMD8, —=—7o1 s = 2 gy
Coe Ll°|°l°l°1°l°]°l°ﬁ

Higher
Order Bits Ordu 8in

-

o v 1 4
Lﬁuﬂwdqniaunauatnw1u1u CG nig DD RAM Taeaiuaidagn
k]

v Q' o wa . J‘J

78uauar ADDRESS azLwuu?aaaTaaaaTuuaﬂﬂuﬂwﬁdn SET 14 ENTRY
|

v - '.J ] Vv ' .
MODE nanwuuanaz11Lﬂun11t5uuuaganaa CG RAM W33 DD RAM 1

1ATABNTT SET ADDRESS 129 CG RAM "ia DD RAM TUNINAUIL L Tan

v
aaua
L]
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11. READ DATA FRON CG OR DD RAM

Read da1a from CG or DD RAM
RS AWDBy—————  pg,
e [1]1]0]0]0 o]0 0]o]0]

Kigher Lower
< Order Bits Order Biey

< - Il L L ) ]
Lﬂuﬂwaqaﬂuﬂﬂnauﬂawn CG RAM %172 DD RAM Teanauau
k|
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vy v 4P \u:f ﬁ q
1wzvﬁwﬁagnnaﬂutﬂuut it DD #9a CG RAM
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4 L LN .. \ E 4 .
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d, ve NHd_ v g -'I a v da
nldny ET-BOARS V3.0 BNTHN3E LWL IAE IR0 L THALAA D AUn1T

4 . v " )
INITAL LCD Lwan'mummwnm'm'm’mm\a']
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Xy ¥ o oA -~
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uﬁqﬁazﬁwnWTWLEﬂuﬁagaaqﬂu CG RAM Taaiiuinwus  BIT fa  BIT
uuaa 1 #8015 fa 5X7 DOT iy nz1ﬁﬁaqa BIT 4 fi4 BIT 0 fa
1 BYTE (1t 1 ﬁ?ﬁnuiasﬁﬁﬁaga 8 BYTE ﬁqnﬁuﬂﬁgawnHWTWQ
U1znau1uﬁaﬂuasLﬂatﬁauﬁagaaqﬂu CG RAM ua7t2a11171321F9un
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1. RS (REGISTOR SELECTION) astﬁunw;gan REGISTOR

! [y <4

natudiag 2 A7 Ap INSTRUCTION REGISTRO(IR) A DATA

|

<

REGISTOR(DR) Tasfniin 1 aziiuntgidan DATA wasfiiiily 0 as

vlun513an INSTRUCTION

2. R/W (READ/WRITE)LﬁuﬁunﬁandwazLﬁsuu%aqzdwuﬁaga

o ' v o v
NAT IC TABAIUIBNA =1, LIBUTANR =0
L | 9

3. E(ENABLE SIGNAL)LﬁMﬁﬁﬁﬁﬂMﬂﬁﬂﬁﬂﬂﬂi%ULEauéﬂuﬁaqa

< WP o
4. DBO-DBY LUunﬂﬁuﬁenagaawnaa IC

: Y
5. VDD TWLATIA22977
6. VSS Liluaa - GND
7. V0 usn¥u VOLTAGE TuN1950 LCD a4
a4 a
nIaNA

The relation between the operation and the combination of RS, R/W
[— RS AW £ 1 OPERATION
[

j i
0 0 x Write instruction code f
0 1 _/ \ Read busy Nlag and 1ddress counter

1 0 1 Write date
1 1 _/_\— Resd dats

When performing data and instruction code by 4 bit, transfer RS, R/W every time.

o
TUn 2,15
k|
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Serial Data Communication

Tuﬂ11§2:an1u~;ﬁ Program Mode 1 :" Standard 8-Bit Uart Mode Ty
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wuwun*waqaa Pulse naqiﬂa~nnﬂ3UﬂuTﬂﬂ Baud Rate Clock %1¥ 33 Baud
Rate 9&9735URtwia35791y Baud Rate 1 18i1udy nwiumsonuaxnwﬁwnwsﬁunauwumiﬂ

IDLE LSB MSB STOP BIT
: :
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: I
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SFR ﬂLﬂﬂ?ﬂDdﬂUﬂﬁ?ﬁdﬂauaaaﬂﬂ10 Serial Port

1. SCON (Serial Port Control Register)

Al amiteaedniely 98H
331mas SCON Foum 8 In 1na1nsuaanaun11aauh

~**11ucagau1un14 Serial Port u#

a~unuadmauaﬂu Register uuﬂa.nuuﬁaauauw FIUETI Ty 2,17
v

SCOON : Serial Port Control Register Bit Addressable

SMO | sM1 SM2 | REN | TB8 | RB8 | TI RI

4
TiUn 2.17
94
RI Receive Interrupt Flag

v
Bit a~nnn1aumea Hardware Tmuﬂw‘ 0 %ia 1 Tﬂﬂﬁﬂun111unauaLmuﬂ 0

dWLﬁu 1 Luuxaanu-awulﬁsuna 8 iv asu’lu Mode u Bit RB8 avLﬂu 1
nmatuanauaunwuwnoL7a1ﬂ1qmuaaaa

¥ a
uu Uﬂ RB8 3

Stop Bit (erijuunanidiaenanlily sM2) e
dwnsoeasd ity o Tee ¥ 5s cir Bit TagA-mu

. < o .
Tuﬁuﬂm171aaua1ﬂnawuwuwaﬂ1u SBUF ﬂsunaﬁmuaduz:;n CPU  araw linu 158 amtizany

aﬂmaiﬂm1aa1nn1wumﬂ11u Register IE uar IP LL;~Jau7La1u1n10ua1naun1uuada~nﬁﬂw

Lnﬂnﬁinﬂuaﬂ3~ (Interrupt) n11n101uaadLﬂ$un‘°?“n Main Program) uadnﬁzTQQTﬂ
119l T suns unausuaIn 15815 38 1e

WLITDIIMUAINIRY 98H Tmuanlse

(Interrupt Service Routine)

TI Transmit Interrupt Flag

"7" e <[L¢ N L 19

A7 lulm TI WONRWMUA MUY 1 w32 0 e Hardware lealunisdass BREL LY
BUNTN Mode 0 Bit Yaziiu 1 LNB?»UGH?WﬂW?WJdOLG.U Register SBUF aanlun1y Port
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uar IP ﬂJﬁWUﬁ?ﬂﬂﬁuﬂﬂﬂuﬂ[VLHﬂﬁW?ﬁﬂQ]ﬂJunﬁﬁﬂ“‘“'"ﬂ)TU1uﬂ1u1ﬂLuaUﬂuQﬂ Hardware
nWTWLUu 1
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UIM9UBITN RXD dluTnum 1 uu tyize. o Stop Bit F9LA ity 1 A dumiadseIatnag
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Lﬂuﬁﬂqﬁ°lﬁﬂ1WUQLﬁﬂaﬂ???btiuﬂkﬁﬁuﬁﬂﬁﬂﬂﬁ)N67QU4 14 «Serial  Port)
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SMO SM1 MODE DESCRIPTION
0 0 0 Shift Register
0 1 1 8-Bit UART
1 0 2 9-Bit UART
b § 1 3 9-Bit UART
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Serial Port Set-Up

MODE SCON SM2 VARIATION
0 10H
¥1 S50H Single Processor
2 90H Environment
3 DOH SM2 =

Timer Register THo, TLO, TH1, TL1
AIUWKL ML 28R W3 N 15 LAY BCH, 8AH, BDH, 8BH

lu 8051 Qwh]l%i Timer O uar Timer 1 (8052 i) Timer 2 an 1 ﬁm) Tu
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GATE| C/T M1 MO | GATE| C/T | M1 MO

Timer 1 Timer O

GATE when TRx [in TCON] is set and GATE = 1. Timer/Counter Rx will run
only while INTXx pin is high [Hardware Controll. When GATE = 0 Timer/Counter

Rx will run only while TRX = [Software Controll.

C/T Timer or Counter Serector.Cleared for Timer Operation C(Input from

Imtermal System Clockl. Set for Counter Operation [Input from Tx Input PinJl.

M1 Mode Selector Bit [NOTE 13

MO Mode Selector Bit [NOTE 11

M1 MO Operating Mode

0] 0 0 13-Bit Timer
0 1 1 16-Bit Timer/Counter
1 0 2 8-Bit Auto-Relode Timer/Counter Controlled by The

Standard Timer O Control Bits. THO is an 8 Bit
Timer and is Controlled by Timer 1 Control Bits.
1 1 3 [(Timer 1] Timer/Counter 1 Stopped.

sUn 2.18 TMOD Timer/Counter. Mode Register
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2ﬁ32.19 Timer Mode 2

< f~ < e .
TuiﬂnZ.IQ Lﬂuiﬂatuﬂsuﬁaajlwi Timer 8051 hnn)wuﬁnuﬂ 2 Timer 0 uav
” < . q < ' ° f1e < < ! “
Timer 1 wmamulumem 2 ellouiulena 3ot wue i mni s Timer w32
Counter lailmeim /T uuvnw1ﬂ7Lﬂun17uu'ﬁTmuLuvulunn TR1 u&r GATE lu3~d. @8+

T™OD nu~nm1mnnﬂ INTX lNBL?MﬂW?ﬂ?OWUHQMNWUTQﬁ.FQT TH1 ﬂtﬂﬂuﬂuﬂiﬂﬁd?QNLﬂai

TL1 M1 W330090T TH was TL1 Snosiuiriouiy (g Lnnnwsuuawuuuunlﬂwna*aqumnaan
IIN&IMY  Control 7 A nn9iyluI Sa e TL1 Luuﬁulﬂtaaa anar 1 lYuty
OFFH Tunwsuunsa@aiﬂavnwﬂmun TF1 W33disa3 TooN Wity 1 uthaURWU1QNLWu7 TH

seoninaa Wi 3di9ns THI seon wan 1089350 0mad TL1 LuLuUuﬂwnﬁuﬁunwsuumalﬂ

TOON Timer Control Register

FIWNUIMLITAII N U LR ATy 088H

] [ B ° .
353Lﬂa1ﬁu1ﬂ 8 UﬂﬁqiﬂUUﬂun71an7uua:uaﬂ&n11:ﬁad Timer 0 uay

Timer
N T v Yo o ot
1 usimana3 Q.L1a§uazanwuﬂquume3ﬂn 2.20
TF1 | TR1 TFO TRO IE1 IT1 IEO ITO
4
TUNn 2.20
9
TF1 TOON.7 Timer 1 is overflow flag set by hardward when the

timer/counter 1 overflows. Cleared by hardware as proceesor

vectors to the interrupt service routine.
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IEO
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TOON. 6

TCON. 5

TOON. 4

TCON. 3

TCON. 2

TOON. 1

TCON.O
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Timer 1 run control bit. Set/cleared by software to turn

timer/counter 1 ONOFF.

Timer 0 overflow flag. set by hardware when the timer/

counter O overflow cleared by hardward as proceesor

to the service routine.

vectors

Timer O run control bit. Set/cleared by software to turn

time/counter 0 ON/OFF.

External interrupt 1 edge flas. Set by  hardware when

external interrupt edge is detected cleared by hardware when

interrupt is processed.

Interrupt 1 type control bit. Setscleared by  triggered

external interrupt.

External interrupt 0 edge flag. Set by  hardward when

externternal interrupt edge detected cleared by hardware

when interrupt is processed.

Interrupt 0 type control bit. Set/cleared by software to
specify falling edge/low level triggered external interrupt.
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SYMBOL POSITION FUNCTION

EA 1IE.7 disables all interrupts. if 1A - 0, no
interrupt will be acknowledged if EA = 1
each interrupt source is individually
enabled or disabled by setting or clearing
its enable bit.

- NOLE. B reverseed

ET2 IE«§ enables or disable the timer 2 overflow or
capture interrupt. if ET2 = 0. the serial
port interrupt is dissabled.

ES 1E.4 enables or disables the serial port
interrupt. if ES = 0. the timer 1 interrupt
is disable.

ET1 ‘ 1IE.3 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>