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DELYI

il sl

s bl e PROJECT At A sl sSaidl 3 ) i 8 LUK o

MOVLW
CALL El
CALL
MOVLW
CALL EI
MOVLW
CALL EI
MOVLW
CALL EI
MOVLW
CALL EI
MOVLW
CALLEC
MOVLW
CALL EC
MOVLW
CALL EC
MOVLW
CALL EC
MOVLW
CALL EC
MOVLW
CALL EC
MOVLW
CALL EC

moviw '3’

movwi A2

B'N0000001"

DELY]
B'O01 11000

BOODOLITIY

B'DOO0UOT 1LY

X80

TD'

nl'-l

80




moviw D'255
movwi Al
moviw D255
movwiAD

Toopl declsz AD

gotn  loopl
deelzz Al,l
gotn  loopl
declse A2 |
goto loupl
RETURN

El
MOVWE PORTD
BCF PORTEC.
BSF PORTC.O
CALL DELY2
BCF PORTC.0
CALL DELY?2
RETLUEN

EC
MOVWF PORTD
BEF PORTC.1
BSF PORTC.0O
CALL DELY2
BCF PORTC,0
CALL DELY2
RETURXN

DELY?2
moviw D2
movwt Al

8l




moviw [)'255"
movw Al
loop25 docfsz Af,]
goto  loop25
decfsz Al,l
goto loop23
RETURN
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DISKID

KEYSCAN

LOOPK

LOOPX

MOVLW
CALL
CALL
MOVILW
IORWF
CALL
MOVLW
IOR'WF
CALL
GOTO

BCF
CALL
CLRF
SWAPF
IORWF
MOVF
IORWF
BSF

BCF
RETURN

MOVLW
MOVWF
MOVLW
MOVWF
Bk

BTFSS

IN01

El
KEYSCAN
0X30
YCON.O
EC

0X30
KLY,0
EC
IDSKID

PORTC,2
LOOPK
KEYID
YCON,0
KEYID,|
KEY,0
KEYID,!
PORTC,2
FLAGL,O

0X00
PORTD
OX08
YCON
PORTDLO

PORTEL
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X3

x4

X6

GOTO X2
MOVLW
MOVWTE
RETURN
BTFSS
GOTO X3
MOV
MOVWE
RETURN

BTFESS
GOTO X4
MOVLW
MOVWE
RETURN
BTFSS
GOTO X3
MOVLW
MOVWEF
RETURN
BTFSS
GOTO X6
MOVLW
MOVWF
RETURN
BTFSS
GOTO
MOVLW
MOVWT
RETURN

X0l
KEY

PORTB.2

X0z

KEY

PORTR,3

0X03
KEY

PORTB 4

004
KEY

PORTB.S

0x05
KEY

PORTR,6
X7

0X06
KEY
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X7 BTFS5 PORTB,7
GOTO CHK
MOYLW axo?
MOVWE KEY

RETURN
CHK DECFSZ  YCON,I
GOTO LK
BIFSC FLAGL0
RETURN
E GoOTo LOOPK
? 1K RLF PORTD, |
| GOTO LOOPX
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DOR

RM

SET220

SE122

BCE

BCF
MOVLW
MOVWI
RLF
BTFSC
GOTO
CALL
DECFSZ
GOTO
RETURN
MOVLW
MOVWE
GOTO

STATUS,6
STATUS,S
OXFF

SV
PORTD,
PORTD,S
SET22
NDELY]
IV, 1

~M

o2
PORTD
SIE1220
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Wormally, joslructions that perform deta mmefer with imternal BAM are used the most, Bowever, auto-
urerementation by 1 Cor auto=tlcerementation by 1) of iorermal HDA4 7800 BAM addresses efter-ench dals
write can lighten the pragram load of the MPLUL Since the displey shill jnstruetion (Table 1 1) can parform
concurrently with display dafa write, the user can muipimiize system development tme with maxinom

pragramming eflicienny.

When o Instrachon is beiag executed for iternal operdtion, #¢ instruction other than the busy flag/addres:
resac] inslroetion sEn e exooy ted,

Evvuuse the bugy flag is setto | wheles an instruction ie being executed, check it to make sure it is 0 before
semding snolber instroction fFom de MPU

Mote:  Be sure the HDA4740U is not in the busy state (AF = 0} before sending an instruction from the
MPLT o the HD4S7E0L, IF an instroction is semt without checking the busy Nag, the fme belween
the first instruction and next instruction will 1ake much longer than the Instruction e itsell Reler
o Table© for the list of each instruc-tion exceution time.

Table 6 Instructions
' Exccution Time
od {max) (when f.. or
Instruction RS R DE7 DBG6 DES DE4 DE3 DEZ DB1 DBO Description frge i 270 kHzZ)
Coean B o O ] 0 a f a 1] 1 Clizas maline display and
dignlay sets DDRAM addioss O in
— address counter -
Reiur 1] J o l ] g ) 1 1 — S5eis DRRAM addross 0n 1.52 ms
hess address counter. Aso
ratume display Irom being
shifted 1o U'ig?r.ul position,
DERAM contenis remsin
tnehanged.
Entry b il 3 i 0 0 i 1 D &  Se= clrsormove directien 37 s
mode sal and saocilies display shifl.
Trese cpeatlons are
perfermed durng dala write
and read. Iy _ .
Ciisglay 0 o a 0 D o 1 0] C B Sets antira displ=y (0 ondofl, 57 |1
onloff oursor oricft (G, and
aontral blisking 0F cursor posiion
charseclar (A1)
Curgerar 0 1] a 4] o 1 a1 RL — Mg curasr snd shifts ST =
dizplay dagay without whanging
&hifl —— ! DORAN contents.
Functien @ @ 0 0 1 DL N F - —  Bets inlarfeee dets Bngth 3T =
s=l (DL, numbier o dsplay ines
ol ) (W), and charactar foal (F),
Sal TIPS 1 R ACG ACG MCC ACG ACG ALCT Sets CGRAM addrass. aT s
CERAR ' CGRAM dams |5 sent and
_Bdirazs raceived affer This-setting
= il 1} 1 ADD ADD ADDADD ADD ADD ADD Setz DORANM adtress 37 s
DOFAM DORAM data e eent and
atdress - received afler thie setting,
Resdbusy 4 1 BF AC AC AG AC AC A0 AD  Reads busyfag (GF) (s
feg & ficleating (ntamsl operation
grlleas 15 being performed and
reads address courter
gl
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Tahle 6 Instructions (cont)
Execution Time
Gode {fmax) {when ., or
Instrugtion RS F/AW DBEY DE6 DBS DBE4 DE3 DEZ DB1 DBO Description .. 1e 270 kHx}
Wrledals 1 0 Wiile dea Writes dats |nto DDRAM o 3F ps
to CE o CHERAM, L =aps
CORAM
Feasd dlestee 1 i Rood data Rsads data rom DCRAM mr 57 ps
from CGoor COHAM. L =4 '
CORAM
0 =1 Incramant [ DORANM: Display gats Ray  Execuden dme
/O =0 Dacrement CORAM, Chacacier genarslor FFE*"EE"‘DEE whan
: 8§ =1 Acoompanics display shift RAM Lk changes
G =1 Display shift ACG CGRAM address Wr'ﬂnﬁ' e
SC = Cursor mova ADD:  DDRAMaddress 5ok,
| B/'L =1 Shilt'tc the right [comesounds o cursor 27
: Bl = Bhlto e el ) sl rega) ETI-liKEm:qUEH
FE DL =1 &bits.DL=0: 4ths AC: Addrass-counter usad for
Noo=1) Zlnes N=0: 1lina both 10 st CGRAM
r F =1 Hxildos F= 550 dols atlid rEmEes
BF =1 Inlamslky operatng
F =0 Instrectiors scoeptatle

hate: =— inzicaies noalfect
* Alter execulion of the CGRAMIDDRAM data wrike of read insliuction. the RAM address counter
s incramented or decramentad by 1. The RAM adcoress caunter is updatad after the busy flag
wms cff, In Figure 10, t..- is the lime: slapsed aler the tusy Fag turns off antil the address
counter is upsated.

Eusy signga: - Bugy state -
{OBT pin)

Addmess counlar . 1 %
(DEO 1o DBS pis) i >< i

Mote: |app ceperdson the operation frequency
tapn =1 .ﬂfl:fcp ar fpae ) secands

Figore 10 Address Connrer Updice
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MICROCHIP

PIC16F87XA

28/40/44-Pin Enhanced Flash Microcontrollers

Devices Included in this Data Sheet:

« BICIGFATEA

« FIC1E8FETTA

= PIC16FETIA
- PIC1GFETEA

High-Performance RISC CPU:

« Oaily 35 gingle-word instruclions to lzam

« Al singe-cycta ingructons sxecpl for progam
mranilieg, which are two-cycla

v Dosatng apesd: DT 20 Mz dlock input

Do — 200 ns instrdetion-cvieke

= Ug i BK x 14 worssof Flash Prageam Memory,
Uin i3 362 x 8 byles of Catm Memory (RAM),
Ug 1o 256 « A hyles of EEPRCOM Dats Memory

» Plngut compatibla o alte: 25-pin of 4044-pin
PICABC KXY and PICAGFXR X microconrallers

‘Paripheral Features:

v Timert: 8-bit Umericountar wilh 504 prescaler

v Timer1; 15-bit timertzounles with preseaier
can. Be incremmanted durng Sleep visexlzma
erystaliclock

» TiearZ: -l mercounterwith 8 bt perod
registar, pragcaler BN po3lscalaT

« Twa Caplure, Gomzare, PWK modulcs
- Caclure is 16-b, max. ragolulisn 512502
- Gompars s 16-5it, mas2. resolution s 200 ns
- PWM rax rosoiution s 1C-bit

+ Eynchioripus Seral Port (2EP) with SPI™
{Master mods} =l [FC™ (Mastar/Slave)]

« Universal Synchronaus Asynchranous Recciver

Trensmitler (USARTIAGT) with 8-Dil eddress

delecticn

Sorallel Slava Port (PSF) = § bits wide with

exlemsl RD, WR ang ©3 controls (40/24-pin only)

+ Browr-oud detection slrsuliry dar
Browr-ou] Rasat (EOR)

Analog Features:
v “0-blt, up to Bchanne Anslog-ta-Digital
Coanwarter {A)
« Arowr-oul Raset (BOR)
« Anmlog Comparatar maduie with
Twa analkeg comzaraiorns
- Programmable gn-chip vedlage neferance
{VR=F] maodule
- Programmable e mulkiplesing om device
ingrals-and I9temal voltege refancnce
- Comoarator cutpuls are oxterially accaszible

Special Microcontroller Features:

« 100000 srasstwra cycle Enhanced Slash
program mamory yplcal

. 1.000KIG masedwrile cyc'e Date EERHOM
memony bipica

- Ciztz EEPECM Relertion =40 vears

« Salfreprogrammatile unider sofwara monizol

« |p-Circult Senal Progammng™ (ICSP™)
vie bwo pins

« Singessupply Y In-Circuil Sarfal Programming

+ Watchdog Timar (WDT) will its own an-chip KU
nrailkatar for rellable operation

+ Programmable cods orolecton

Fower zaving Slesp mme
» Seectable ozcillator vplons
- |n-Circuslt Dehug (G0} via twe pins

CMOS Technology:

+ Low power nighespeed SlashEEFROM
TE—.':-hI'I'.'IH'."QT

= Fully siatic desidn

v Vilde operating waliage rangs (2 0V tn 5.5Y)

= Commercial and Industrial tlemperatine ranges

o Lowspower consumption

!—Pwmm Mamory | o EEPROM 0-bit | GCP ! Timers
Rasion & Single Word | SRAM | "0 ot | YO | AD tch) | (FWMY | gy | Master | H3ART aHE Lt | Comparators
Byles | ctructions |(BYies] BRI e ;
FICIGFET3A | T2R 4098 12 | "8 | 32| & 7 [ves Wes  Yes Z
FICIGRSTAA | ToK | 4099 T2 | 12 3| & | 2 |vas ves | ves | 21 >
PIGIGERTRA |143K]  sia a8 | % |22 & 3 |wes| Yes | wes | 311 2
B T 328 | 9% | 23| 8 | © (ves| Tes | Ym | oM 2
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