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7N/ 7 NBTEST, MAR

----- CPUDEE-—"-
. CPY 300HA
- T il-----
SK_D EQU W FFEFIC JSWIHIOREBEANSRANM
SW_D5 . EQU W FFEF1] ySWEDIREEANS R AM
Leo_D £GU H FFEF12 L CONDTF-FEMSR AM
HESTAT ey :).
LCD162 . EQU W FFEF13 SIS 2 F3MT-AR AM
PPOR . EQU  # FFFFCS H TP LTD RS ($5)
P3_D . EQU  H FFFFCE HST—ILB Y
L CDOTF—Y8
E_SI1G . BEQY 5, P3_D A 2= NAES
RS _BEQY 4, P3D (R SEE
P4DR . EQU  H FFFFCT R AT TVRY
P5DR . EGU W FFFFCA IR F—SLTAS
LED1 . BEQU 0, P5SDR TLEDT
LED? . BEGH 1, PSDR LEDZ
o Utz 7 b -
CSECTION RESETD, DATA, LOCATE=H 00000
COATALL INIT MPL AN Sty d oF
- | S ODPPRTE-----
_SECTION ROM, CODE, LOCATE=H 00100
INET: MOYV.L  EW FFR10,£R7 [ AR IR
MOV B & 00, ROL JR— 0% A HICRTE (55)
MOY, B ROL, BF FFFFCT  R— k2
MOV, B W FF ROL TR rEZN P TICHRTE
MOY. B ROL, 8 FFFFDB  A—F2
WOV. B 4 FFROL TR— R IEEDICRE
MOV. 8 ROL, @Y FFFFC4  A(—3
MOV, B & 00, ROL TTR— 4R A RICETE
MOY. 8 ROL, @ FFFFCS  R—H4
MOV B HH FF, ROL JR—4EZILPY T ICRE
NOY. B ROL, @ FFFFDA  /—H4
MOY. B #H FF, ROL (- EEHNICEE
MOV, B ROL, @4 FFFFCS  AS—H5
----- L C DODREE-----
I PURY
J5R 67 iMEDD D1EMSDWA L T (4mSed)
JSR BTIREDD
J5R BTINEQ0D
ISR aTINEDD
NOV. B 4B 00700011, ROL ;L C D77 axtwh)
MOV, B ROL, @LCD_D
BCLR RS
JSR eLCD_0UTB
JSR BTINEDD AnSOWAIL T
MOV. B BB 00700011, 80L ;L CDZP I 3tiwhl
MOY, 8 ROL, OLCD_D
BCLR RS
43R aLco_ouTs
ISR BTINEQD AMSOWA | T
MOV. B £0 00100011, R0L ;L CDZ7> U3 aEwii
MOY. & ROL, BLCD_D
BCLR [
ISR BLCD_0UTE
ISR OTiNEOD AMSOWA LT
MOV.B B 00100010, ROL ;7P 3w
MOV, B ROL, BLCO_D
BCLR RS
158 BLCD_OUTS

J5R BTINEDD
----- FRRE -
NOY, B ¥B 00101000, ROL
MOV. B ROL, @LCD_D
BCLR RE
ISR @Lch_ouT4
JSR aTINEDD
MOV, B #8' £0001110, ROL
MOV, B ROL, BLED_D
BCLR R§
ISR 8L0D_0UT4
ISR @TIMEQD
NOV. B ¥B' 00000110, ROL
MOV, B ROL, @LCO_D
BELR RS
ISR arco_outd
JSR @T1IMEDD
imm-- L CDOPMBERY -
= HENEBRER-----
MOY. B KB 00000001, ROL
MOV. B ROL,@LCD_D
8CLA RS
JSR aLin_ouT4
ISR @TIMEDD
MOV. B #32, ROL
MOY, L #LCD162, ERI
MOV. L #MOJ I, ER2
SYOKIO: MOY, B @ERZ+, ROH
MOY, B ROH, BER]
INC. L #1,E8}
DEC. B ROL
BNE SYOKID
18R aLeense
jmm- MA | N-----
MOY. B #0. ROL
MOV, B ROL, @S¥W_D
MOV, B ROL, @S¥_D5
BOTAN: HOY. 8 @P4DR, ROL
MOV, B @SW_D, A0
CMP. B ROM, ROL
BEQ §5CHK
IR 831_4
S5CHK: MOV, B @P2DR, AOL
MOV, B @SW_D5, AQH
CMP. 8 ROH, ROL
BEQ BOTAN
J8R @35
NP QBOTAN
= MAINEND-----
----- HIN—F 2=

--EERNFHAN 16T« 26

LCDOSP: PUSH L ERG
PUSH ¢ ER1
MOV. B BE 00000010, AGL
MOY. B ADL, BLCD_D
BCLR RS
ISR aLcDp_ouTd
JSR @TINECD
Rt i=]
NOV. B R18, ROL
MOV, L #LCO16Z, ERT
LCDDSPT: MOY. B @ER1H, ROM
MOV, B ROH, @LCD_D

-7k -

AmSDWA LT

N er b s chiTl o

JANSOWA LT
JR/IRON

ARSOWA 1 T
IV RU—E—-R

ARSOWA LT

. Gl

AnSAOWA 1T

EBTTRR AMOTRIAE D W -
TS OIAED Y -
YR T S EBVIICLNS
VI ERRETRIM CLihd
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TRAMDD2UP

| SH1-4OIRRED RS
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CSWOREEF T W

B AR AU SSCHKIC ST
A HEIOTURL~F N
F$5DIREE S
RAMODABEL D RAYILHE
S SWOREEF T WD
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FEALHEDIOTURL—F 2o

A==

ARSDWA LT

ROty

ER¥T R AMDTRLAZE LY -
TWERT—YELTAFICINS
I NEF-SERMICULND,



8SET A F—SAOTRENICT S, R BT 1-4--—-
JSR GLCD_DUT4 HIIN—F 3N S1_4. MOV, B ROL, ©SW_D RIEOREE R AMICIBM
BCLR RS REEOICELET, HOY. B #4,R1L -act (o AVl
DEC. B RO XFBAS 1 ERIC NOV. | BLOD1GZ + 20,ER? BB RFELAELYH
BNE LEDOSP XFHPOCESFTROET MOV, B @S¥_0, ROL A FOREELIIIICHRG
NOV. B #B' 11000000, ROL ; A—VILE2HBICT 3, BOTAN]: ROTL.B ROL
WOY. B ROL, 8LCD_D MGV. B ROL, ROH
BCLR RS AND. B EE 00000001, ROK ; SWDIRMEETIL-1-H [C IR
ISR 8LCD_0UTS OR B 8 00110000, ROH
--9f78 WOY. B RO, B-ER2 TARIE B RN IC SR
KOV. B ¥16, ROL NEFEOtY - DEC. §  RIL TSEBAS 1%/
NOV.L  ELCD162416 ER) [ HBERRAMOTIAZEL W §HE BOTAKY KRB HOIEDSETRVEY
LCODSP2: MGY. 8  BERTH, ROH NHPF—RELIZSELNS ISR aLCDDSP
MOY. B ROH, @LCD_D IXFT—YERMICLRD. c—-LED
BSET RS T=IBOTRENCT S, SWLED: MOV. B @SW_D, AOL TEOREE R AMICKER
58 8LCD_ouT4 SN —F 201 RTST  #6, ROL CSIDREETF T VY
BSLA RS RSEOICEET, BEQ BOTANZ PPENT LAUZBOTANIC I
DEC. B AQL MREHS Y ES|C BOLA LED1 R ENTWELD T
BNE LEDDSP2 (THERBOCHADETRIET JUP BSWALED
B0TANZ. 8SET  LEDY BENTVROTRUT
Por. L ERT SWALED: BTST  #7,ROL VS ADBEF 1w
POP.L ERD REQ  BOTAN3 PR TLRIZE0TANIIC v yT
RTS BCLA  LED? ARENTULRVLOTHT
mme- LLNOF—S, IV F/H-—-- RTS
LGD_0UTS: PLUSH. L ERO LT 2o BOTANZ: BSET  LED? BWERTLBOTRLT
BSET E_SIG RBDEESELYHTS. RTS
OV B @LCD_D, AOL TS OV ZLESWICANRD T ERFTRSS- -
MOV, B ROL, @P3_D BB T Y OUR ZED 85 NOY. B ROL, BSW_D5 JBEORES R AMICIEH
i8R BTINET0 WALT NOV. B #4,R1L PO -
BCLE  £_SIC RBDERSEOLT . MOV. L #LCD162 + 29, R ERERTPE L ARG
J5R 8TINET0 WALT MOV, B @SW_D5, ROL ;R AMORBHL-T A VICHD
Pap.L ERD LB AYoER BOTANG: ROTL. B ROL
RTS 4OV, B ROL, ROH
semm- LIADT—4., OV FEHT 4bit -wem- AND. B HE 00000001, ROH | SWODIRMES PA4-1-1 ICZEH
LCD_OUT4: PUSH L ERO LT AT OR B #B' 00110000, ROH
- T4 By W ¥0v, 8 ROH, @-ER? PRI B RBERRANIC IS
BSET E_$!G EBOEESEIICTS. OEC. B RIL RS 1 %81<
MOV, B @LCD_D, ROL VT (V) BELSICARS BHE BOTAN TEMAOICARETEDET
SHLR. & ROL S hE— AT ISR @LCoDSP :
SHLR B ROL P HAT 4 vy & TRIICESE RTS
SHLR, 8 ROL p— LT —
SHLR. B ROL TIMEOD: PYSH L ERO
AND. B B 00001111, R0L ; F—YREAEI AT 3. NOY.L  #H 2000, ERO
MOY.B  OP3_D, ROH ;R S E80HE TINEDT: SUB. L k73, ERO
AND. 8 EE 11110000, A0 ; RSES., EBSLIAEVAY BNE TIMEQT
OR. 3 ACH, ROL (R SES, EfES, 79Uty POP.L  ERD
EERT B, AT
MOV, B RO, @P3_D I BBRLEESEERBICHN TIMETD: PUSH. L ERD
IR BTIMETD IWALT MOY. L N A ERD ;45005 TIMER
BOLA  E_SIG BEROEESEOKTS TIMES1: SUB. L &1, ERD
ISR BTIRED JWALT BME TIMET1
==L 4 B R POP.L  ERD
BSET  £_§$16 ESOEESBEFICTD ATS
NOV.B  OLCODROL L T—F (O EWHEANS e T —F ST
AND. B 36 00001111, ROL ; F-SR THL4LS LI VIS S [ e N
MOV, 8 BP3_D, AOH R SEBOHR CALIGN 2
AND. B ¥B' 11110000, RON ;R S{8®, EESDIAETYIY _SECTION LCDDATA, DATA, LOGCATE=H' 01000
0R. 8 ROH, ROL ;RS{E®, EES. 7Y MOJ1: . SDATA "AXI-HE '
L (AR EBRTD _DATA. B i OCF, W OBB, W ODE, i 0BG, K OCE
MOY.E  ROL, BP3_D ARLLESEERRICED _DATA B W QDE, H 0BO, ' 0C4, K ODE
5B aTINEND WALT CSDATA " 1111 131 T
BLR  E_SIG EROEEREOICTD EXD
43R eTINETD WALT
POP. L ERD L PRS0
RS -\ 7rk2-



BREXRTEOEVLSE

1. VY-
WET,

18BOF-YERREIVIREZZEDIES

R-RTlR. REXRBEIAIEVRE-F (T -9RASTE) TEMSNT

EE@mEY S (D7~D4) E&ED

ZOBTRAEYREZDET, REROXBRFEIROIDICEDET.,

B . ; RS _~<_ 4230 A
iséi gWLSDV/F ! PATA A 1230 BN
E E
T2 ERLe
MBTEST. MARTIR. RAMERCTINAM+HDOTF-9ITUP (@QLCD__D)
HRRELTIPE, TFCCREELEVWT-9FRLQEIVOREEEZAHN. RSETER
ZoiCtwvhkL., LCD_OUT4HSIN-F>I-NLTFT3) EVWDIBEELTVWET
XET-YD%E RS =1
AV ROES RS=0
————— 1XFEY----
MOV. B  #' A", ROH X F
MOV. B ROH, @LCD_D XETF—YERMMCUONDS,
BSET RS T WRTF—-YFOTRE1ICT S,
ISR @LCD_ouT4 7 —=F> 33—
BCLR RS RSEQlCE ET.
————— LCONDT—5. I REHN 4bit -----
LCD_0UTA: PUSH. L ERD LD RYER
- ERI4A B REY
BSET E Sig BRBODEEFESE1ICTD.
MOV. B @LCD_D, ROL T—=SF (DY R) ZLYXYICAND
SHLR. B ROL APY RE—-—RBOTLEA4EY A%
SHLR. B AOL S NALIC BB
SHLR. & ROL
SHLR. B ROL
AND. B #B 00001111, RO0L ;T —9YBUANEYRD T B,
MOV. B @P3_D, ROM ' RSESOH®
AND. B #8 11110000, R0OH ;R SIE8S. EESL4ETYRY
OR. B ROH, ROL S RSES, EFS. F—4% (42v )
EBHRYT D,
MOV. 8  ROL, @P3_D BRLULEINRTOESZEREICEN
JSR B@TIMETD WA LT
BCLR E_SIG BBODEFSS®ZOICT D
JSR BTIMETD WA T
- K4 2w bEY
BSET E_SIG REBOERGSZ1ICTS
MOV. B @LCD_D, ROL TS (OVYCR) Z2LYRYICANDS
AND. B #B 00001111, ROL T —9 B TRLAEY NUAZEVYRDI TS
MOV. B @P3_D, ROH "RSESOHFR
AND. B #B° 11110000, ROH ;R SIES. EEEUANHETITRY
0R. B ROH, ROL ,RSES, EfES. 77— (4E8V k) 28KT 3
MOV, B ROL, @P3_0D EBRLULEIRTOEEZRIEICED
JSR @TIMETO WA LT
BCLR E_SIG REBDEESHOICT S
JSR @TIMETD WA LT
POP. L ERO LT RYDER
RTS
-KRE1 -



2. CORBETRBEBIBRA>RIHFE., VILDI7Z7UCY N BEIREEGTS

SBBEHNEFT, TOBRNFTEZERREXKDIIDOLCEINET,

VIO DI Py AV A= cAV A S
JrPp>03>ttwhk2
P03 >ty b3
Jr 03>ty bk~
PJHERTE Jr >0 30wk
EIRON
I>kR—FE—F
3. BBICRTBIVOERERE. xRV Z h=-/NVUBEBERZERHD F7,
X~V UY @@L —VILE2FBICT 3,
MOV. B #B° 00000001, ROL MOV, B #8° 11000000, ROL
MOV, B ROL, @LCD_D MOV, B ROL, @LCD_D
BCLR RS BCLR RS «-~RS=0LCLTWVS
JSR @LcD_0oUT4 JSR @LCcD_0UT4
4 RAAYVFBEODREBERRIDBEHBENR. RAMICTEXEX 907 -7

EFRBELTIHSE, FCCERRLEVRZPRX - -RFRTEE. LCDDSPHEYT

V=—F>I-ILL. TEEIRRL TWVET,
- - (REVPBEBEBDERRN) — —

LeD162 . EQU H' FFEF13 SN2 T—YFELVNBIRAMPRL R
MOV. B #32, ROL XEBERDOTY -
MOV, L  #LCD162, ERT TRBEBRERRAMOPRLZAZC WM
MOV. L #MOJ!, ER? YR T YO PRLUAELTY ~
SYOKIO: MOV.B  @ER2+, ROH AR T Y7L T RYICLNnd,
MOV, B8  ROH, @ER1 LY RYEBEREERZERRAMICLNS
INC. L #71, ER1 S PRLRICTZRY .
DEC. B8 ROL XERHS 1 &S|
BNE SYOK1O XERBHSOICEZIETLINDNLRT,
JSAR @LCDDSP N -F> -0
(LCDDSPODARIBIE. MBTEST. MARE CHALCE S,
jemm XETF—5-----
CALIGN 2
CSECTION LCDDATA, DATA, LOCATE=H" 01000
MOJI: . SDATA "AKI-H8 °

_DATA. B H OCF, H 08B, H ODE, H 080, H OCE, H ODE, H 080, H 0C4, H' ODE
CSDATA P11t 11 '
. END

@BEAXRTRLERAMPELR

)

BEE (158 1 ( > l L 15 16
RAMZRVA @LCD162+0 ‘@LCDH}QH ‘ @LCDI62+14 @LCD162+15
AE4E (208 1 ‘ 2 t 15 16
RAMZELA @LCDHBZHGIi @LCD162+17( o @LCD162+30 @LCDI62+31




163%x2f1 BV IYIMANMIELCDES2-)

SC16028SLB(/ S22 54 1) SC16028S+B(30) ILERH

I FEATURE: Il MECHANICAL DATA
1. 5xTrwh+h-YAER ITEM DIMENSIONS UNIT
2. ¥8I/M0-TRE Module Size (W X H X T)| 85.0X30.0X8.8(12.7LED) | mm
3 SVQ‘HCMED Viewing Area (W X H) 66.0 X 16.0 mm
4 ?/16;1“5'4’)47” Character Size (W X H) 296 X 5.56 mm
: _ - Character Pitch(W X H) 3.55 X 5.94 mm
6. Vf=4.2V LEDQITY7 74 MARRO#) Dot Size(W X H) 0.56 X 0.66 m
6. M1632, L16726 308574 Dot Pitch(W X H) 0.60 X 070 i
B INTERFACE PIN CONNECTIONS: B ELECTRICAL CHARACTERISTICS:
No|Symbol Function No [ Symibol {  Function ltem Symbol | Condtiion |[Min.|Typ. [Max.|Unit
/]| Voo 5V 9 | DB2 | DATA BIT2 LCD Operating Ta=0C | — [ 48] — | V
2| Vss 14 10| DB3 | DATA BIT3 Vop-Vo [Ta=25C| — | 45| — | V
3 Vo CONTRAST ADJ. | 11| DB | DATA BIT4 Voliage Ta=50C| — |42} — |4
4 RS |REGISTER SELECT| 12} DBS | DATA BITS Suplly Voliage | Vbp-Vss — 471 5 153V
5| R/W READ/WRITE 131 DB6 | DATA BIT6 Inpur |"High™Level Vi — 22} — |Voo | V
6 E ENABLE SIGNAL | 14| DB7 DATA BIT7 Voliage | " Low" Level Vi — 0 — (06| V
7| DBO DATA BITO Outpur |"High"Level]  Vou — 24| — | — V
8| DBI DATA BITI Voltage | " Low"Level VoL — — | — 104V
Il EXTERNAL DIMENSION
(LED=12.7)
14-010 4-025
I - SR [y q%ﬁ %%?
PR s
- 14 30 Ny i
S e 299 - ads
p i30RRENN . N 433
® T 1780\ — » ]lA L o
g‘? = l 2 : SCALE4/1
an 56.21 = 1
- 66.0 &
254 71.2
2.0 81.0
P NO| 1 3 51 7 19 l11]13
SGW [Vdd | Vo |R/W |DBO |DB2 PB4 |DB6 unit:MMm
K| 2 |4 | 6 8 |10 |12] 14
ML lvss | RS | E |DB1|DB3|DB5|DB7
° N ~ _ gl ~ L3 =
BM1632&EEY - A 2ARSS 3V EBEUCTY. (ELEBZOEE)

BL. A—Hh—DE>BESORVYAHFICET>TVET. (1~14,14~D

BLEONNYWDSARICDWT

- LEDDEAGBEN 4.2V (yp) TTDT, BREBEBEHREZENL T
BHL (e, BRERBE0RSTE2LEHDETENN0~1000)
- BBERED I IBNZESI—FL. LEDDAY —FRAD/NY—IC

BER(Fv 7B Z¥BRTLTEN WIS REILET. R

BREHATEET)



l Absolute maximum ratings

Test Standard value )
Item Symbol - Unit
condition min. max.
Supply voltage for logic vdd-Vss Ta=25"C -0.3 7 14
Supply voltage for LCD drive Vicd Ta=257C Vdd-13.5 | Vdd+0.3 ' |4
Input voltage Vin Ta=25"C -0.3 Vdd+0.3 4
Operating temperature Topr 0 50 C
Storage temperature Tstg. -20 70 T
M Relability conditions
LCD Module (Consumer Type)
High temperature operation | Operation 96~100Hrs ar 50 £ 2 °C surrounding temp.
. Operation 96~100Hrs at 0 + 2 'C surrounding 1emp.No dew 10 be
Low temperature operation No visible

Sound.

High temperature storage

Stroage 96-100Hrs at 60 L 2 'C surrounding temp.then storage
4Hrs at normal condition (Power Off).

Low temperature storage

Strage 96~100Hrs at -20 £ 2 °C surrounding lemp.then storage
4Hrs at normal condition (Power Off). No dew ta be found.

Storage 96~100Hrs a1 40 X 2 °C and 90~95% RH surrounding
Damp prouf condition then storage 4Hrs ai normal condition( Power Off).No
dew 1o be found.

inferiority in

appearance no

function.

Note:The above mentioned conditions are nominal ones.which may differ in special specifications.

B Optical characteristics
1.8STN Type

Item Symbol Condition min. typ. max. | Unit | Note
Viewing angle b 2-¢1 K=2.0 60 deg. | A
Contrast ratio K ¢ =10, 8 =0 5 B
Response rime (Rise) tr ¢ =10, 0 =0 150 250 ms C
Response time (Fall) tf $ =10, 6 =0 200 300 ms C

2.TN Type

Item Symbol Condition min. typ. max. | Unit | Note
Viewing angle b 2-4 1 K=2.0 40 deg. | A
Contrasi ralio K ¢ =25,0 ;; 5 B
Response time (Rise) I3 & =25,08 =0 80 120 ms C
Response time (Fall) tf ¢ =25,06 =0 60 90 ms Cc




Bl ELECTRICAL CHARACTERISTICS
1.DC Characteristics (Vdd=5V+10%,Vss=0V,Ta=25C)

Parameter Symbol Condition Ap ‘l;,l;%ble Min. Typ. Max. | Unit
H level input voltage(1) Vihl —_— DBO-~-DB7 2.2 —_— Vdd V
L level input voltage(1) vill —_— RSR/WE| -03 —_ 0.6 1%
H level input voltage(2) | Vih2 — 0SCI Vdd-1.0 | — Vdd |4
L level input voltage(2) Vii2 — -0.2 — 1 14
H level output voltage(1)| Vohl |loh=-0.205mA DBO~DB7 2.4 — | — |4
L level output voltage(1) Voll lol=1.2mA — 04 | 4
H level output voltage(2)} Voh2 loh=-40uA 09vdd | —— —_— 124
L level oul;]))ul vollagge(Z) Vol2 101=40uA XSC LP DO——— — (0.1 Vdd| V
1/0 leakage current il Vin=0 10 Vdd -1 — 1 uA
Pull-UP Mos Current -Ip Vdd=5V 50 | 125 250 uA
Rf
oscillation
Srom
Supply current Iop external vdd —_— 0.35 0.6 uA
clock
vdd=5V
fosc=270kHz
Internal clock operation (RF oscillation)
Oscillation frequency fosc Rf=91k+2% |0SC1-08C2) 190 270 | 350 kH:z
Oscillation frequency fosc Ceramic filter |OSC1~-0SC2| 245 250 | 255 kHz
LCD driving voliage Vicd vdd-Vs5 Vi-Vs 3.0 — | 11.0 Vv
2.AC Characteristics (Vdd=5V+10%,Vss=0V,Ta=25C)
1).Read Cycle
Parameter Symbol Min. Typ. Max. Unit. | TEST PIN
Enable cycle time ic 500 ns E
Enable "H" level pulse widtl Iw 220 ns E
Enable rise / fall time rtf 25 ns E
RS, R/W setup time tsu 40 ns R/W.,RS
RS.R/W address hold time th 10 ns R/W,RS
Read data output delay rd 60 —_ 120 ns DB0~DB7
Read data hold time tdh 20 ns DB0~DB7
2).Write Cycle
Parameter Symbol Min. Typ. Max. Unit. | TEST PIN
Enable cycle time tc 500 ns E
Enable “H" level pulse widtl w 220 ns E
Enable rise / fall time trtf 25 ns E
RS, R/W setup time tsul 40 ns R/W,RS
RS.R/W address hold time thl 10 ns R/W.,RS
Data setup time tsu2 60 ns DB0O~DB7
Write data hold time th2 10 ns DB0~DB7




H Pin assignment

FIG.1 WRITE OPERATION FIG.2 READ OPERATION
RS rvv:: Vm‘l RS \6:: Vi
| b,
R/W N R/W
£ ™ £
{43
oBO~DB7 DBO~0DB7
(Write Dato from MPU to MODULE) (Reod Dato from MODULE to MPU)
Pin No | Symbol | Level Function ¥ Interface between data bus line and 4-bit or 8-bit
1 vdd (1% MPU is available. Daia transfer are made in twice in
Vss ;ow‘;r OV(GND) case of 4-bit MPU, and once in case of 8-bit MPU.
u
3 Vo v PPy for LCD Drive '
Register select signal B If interface daia is 4-bit long
4 RS H/L Register H:Data inpui Data transfer are made through 4 bus line from DB4
Select L:Instruction Input to DB7. While the rest of 4 bus fine from DBO 10 DB3
H:Date read(Module - MPU) are not used. Data transfer with MPU are compleied
3 R/w | H/L L:Data Write{ Module & MPU) when 4-bil data are transferred in twice. First upper 4-
6 E  |HH-L| Enable signai(no pull-up resistor) | bit data, then lower 4-bit data.
7 DBo H/L
8 DBl | H/L M If interface data is 8-bit long
1] DB2 H/L Data transfer are made through all of 8 bus line from
10 DB3 H/L DB0 i0 DB7.
Data bus li
11_| DB4 | H/L ala dus fine
12 DBS H/L
13 DB6 H/L
14 DB7 H/L
M Interface with MPU

Example of Intrefoce with 8-bit MPU (Z80)
RS DO~D7 DBO~DB?
AD RS
R/W——— | NS — 1K
A4 A TN o0 E
£ _/—\_/—\_/w_ AS B 5138 " _
:? o I SC series
. g Modul
Inside ————1 Internol Operotion LM 280 —qGB odule
No . Mi G
087 Busy Busy Busy
Reod BF BF BF Reod IR0
Insiruction | Check Check | Check Instruction R——p———————R/W
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B Instructions

Code Execuied
Instruction — Description Ti
RS |R/W|{DB7|DB6|DB5|DB4|DB3|DB2|DBI|DBO imp(max.)
Clears all display and retuns the
Clear Display otolojotol o0} 01| 0| I |cursoriohome position 1.64ms
(Address 0)
Returns the cursor to the home
position{ Address 0).Also
returns the display being shifted
Cursor At Home 0 lojo oo oo o1} x| T original position DDAM 1.64ms
contents remain unchanged.
(during data write and read.)
Sets the cursor move direction
and specifies or not shift the
Entry Mode Ser 0 0 0 0 0 0 0 1 {I/D| § | display.These  operations  are 0us
) performed during geta write and
read
: Sers ON/OFF of all display(1})
D"p’cay O"I/ Off 1ololojoltolo|i1|D]|c| B /|euwor ONOFFiC)and blink Wus
oniro of cursor position characicr(B).
. Moves the cursor and shifts the
usor /Displa
Co an{‘ piay ¢ 0 /] 0 [/] 1 |S/CIR/L) * * | display without changing 40 s
ift DDRAM contents.
Sets interface data length(DL)
Function Set 0 0 0 0 1 |DL} N | F * * | number of display lines (N)and O0us
character foni(F).
~ Sets the CGRAM
{
¢ JRAA; Address 0 0 0 1 ACG addressCGRAM data is sent 0 us
el and received after this serting.
] Sets the DDRAM address.
DDRAM .4ddress 0 0 1 ADD DDRAM data is semt  and 40 1 s
Set received afrerthis selling.
Flag/ Reads Busy flag (BFjindicating
Busy Flag internal  operation is  being
Address Read 0 1 BF AC performed and read address WOus
counter contents.
CGRAM/DDRAM : Writes data imo DDRAM or
Data Write o WRITE DATA CGRAM WOus
CGRAM /DDRAM Reads data into DDRAM or
Data Read 1 AI READ DATA CGRAM 40 1 s
Code Descripion Executed Time(max)
1/D=!:Increment DDRAM :Display Data RAM
DL=0:4bit fep or fosc=250kHz
1/D=0:Decrement CGRAM :Character Generator RAM
N=1:2 lines However,when  frequency
S=1:With display shift ACG:CGRAM Address
N=0:1 lines changes,eecution 1ime

§/C=1:Display shifi

§/C=0.:Cursor movement

R/L=1:Shift 1o the right

R/L=0:Shift to the left

DL=1:8-bit

F=]:5 X 10dots

F=0:5 X 7dots

BF=1:Internal operation is being performed

BF=0:Instruction acceptable

ADD:DDRAM Address Corresponds
10 cursor address.

EX
AC:Address Counter used for both
DDRAM and CGRAM

*:Invalid

also changes

if fep or fosc is 270kHz,
40uS X 250/270=37uS
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B Electrical characteristics

VDD=5V % 5%
V§S=0V,Top=0-50 C

Item Symbol |  Condition mf ! f"d‘:;i _ V“ﬁ‘;x. Unit Af;f,’?‘l’;sze
Power Voltage Vdd 4.75 5 15.25 vV vdd
Input H-level voliage VIH 2.2 | o | Vdd V |RS,R/W.E
Input L-level voltage VIL seee -0.3 ‘= | 06 V | DB0O~DB7
Output H-level voltage VOH |IOH=0.205mA| 2.4 . ces V | DBO~DB7
Output L-level voltage VOL I0L=1.2mA wee 0.4 V |RS,R/W,E
1/0 leakage current - JIL VIN=0~VDD | -1 o 1 uw A | DBO~DB7
Supply current IDD Vdd=5V see 10351 06 | mV vdd
LCD operation voltage | VLDC Vdd-Vo 3 s 11 V Vo
- Il Timing chart VDD=5V 4 5%
V§S=0V,Top=0-50 C
Item Symbol Min. Max. Unit
Enable cycle time feyce 500 oo ns
Enable pulse width ] "High" Level Pwen 220 eee ns
Enable rise/fall time fee Ler o 25 ns
Set-up time | RS,R/W-E {as 40 ver ns
Address hold time {aH 10 oo ns
Data set-up time {psw 60 see ns
Data delay time {oor 60 120 ns
Data hold time (writing) tu 10 aos ns
Data hold time (reading) tour 20 cee ns
Colck oscillating frequence fosc 270 (TYP) KHZ




M Power supply reset

The internal reset circle will be operated properly
when the following power supply conditions are satis-
fied If it is not operated properly.please perform
initial setting along with the instruction.

Meosuring | Slondord Volve |

Nem Symbol | Condition | min. typ. Imox, | Uit

Power Supply Rise Time | ftrcc — 101]|—=}110 |mS
Pawer Supply OFF Time | tofl J— t =] —ms

vee

Vss

0.1mSglreeg 1OmS

toffz1m$S

Nole: toff defines period lhot power supply is off when
power supply shul down momenionily or repeols

on/oll state,

H Reset function

@ Inittalization mode by Internal Reset Circuit

HD44780 automatically initializes (resets)when power
is supplied (built-in internal reset circuit). The follow-
ing instructions are executed in initialization. The
busy flag (BF)is kept in busy state until initialization
ends. (BF=1])
The busy state is 10mS after Vdd reach to 4.5V.
1.Display clear
2.Function set

DL=1:8bit long interface data

DL=0:4bit F=0:5 X dot character font

N=1:2 lines

N=0:1 lines
3.Display ON/OFF control

D=0:Display OFF C=0:Cursor OFF B=0:Blink OFF
4.Entry mode set

1/D=1:+1(increment)S=0:No shift
Note:-When coditions stated in "Power Supply Condi
tions Using Internal Reset Circuit® are not satisfied,
the internal reset circuit will not operate properly and
initialization will not be perfomed. Please make initial-
ization using MPU along with Initialization (along
with) instructions.

@ Initialization along with instruction

i1 power supply conditions are not satified, which for

proper operation of

internal

reset circuit, it is

required 10 make initialization along with instruction.

Please make following procedures:

[ ok more thon 15ms ofler Ve ises to 45 |

—

Iusmosvnssoeswam:mwoeﬂ
000 0 0 & 1 o o s o

[ Woll mare fhon £.1mg ]
I

5 R/W DB7 DB6 DBS 084 DB3 DB2 B! DBO)

000 0 8 1 % ¢ o«

I

Wl more than 100 3 j

[»smmossoem«muezwoij
o0 0 0 1 1 LR

RS R/w DB) DB6 DBS DB¢ DB DB2 08! DED
00 0 0 v 1t N F o« .
06 0 0 0 0 0 1+ 0 0 O
0 0 0 0 o0 0 0 o0 0 !
9 0 0 0 0 0 0 1S

Initilizotion ends.

When inlerfoce is B-bil long,

BF conmnol be checked before this insinuclion.
lunction st {imterfoce i B bas tong).

BF connol be checked belore I3 msiruction.
tunclion set (wlerfoce & 8 By long),

BF cannol be checked before [his ingiruction.
funclion sel (interloce is @ bits fong).

Bf connot be checked siter Lhe following inglruclions.
When B 5 nol checked, ihe woiling me belween
instructions s longer (hon the eretistion mmsinuclion
time.

Funclion Sel {mledoce is 8 bls bong. Speciy the
fumber of dispioy nes ond chorocter font). The
oumber of disploy lines ond chorocter de chonged
oiterwords.

Drsploy OFF

Desploy ON

Entry Mode Set

[ R mere o 15me aiter wee rises 1o 43y
I
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0 00 0 1 1
1
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WoA morg thoa 100 ¢

l
(
|
[ 1
ok

=
b

- olo olo ol ~ol0}
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O Ol OO0 o o’oea
o ola olo o oohs

o ojo 0}- o| 2z oloF
I* o)- ol o| - olog

Initialization ends.

When inlerfoce is 4-bit fong.

BF connol be Cheched Before this inshulion,
funclion set (intertoce i ¢ bis long).

BF connot be checied before Mg instruction,
Tunclion 3el {ilertacy ' ¢ bits fong).

BF connol be cheched belore this inglruclion.
lunclion se! (imterloce ¥ & Bits long).

DF ool be cheched ofter ihe foflowing instrvctions,
When BF is nol cheched, Ine woding lime beloeen
mslructions & longer Thon the esecwion mastnaction
Tme,




	タイトル
	AKI-H8マイコン専用マザーボード
	製作
	回路図
	部品配置図
	AKI-H8の取付/接続図
	マザーボード使い方
	各I/O部品とAKI-H8 I/Oとの接続表
	サンプルソフト
	液晶表示機の使い方
	16文字×2行　超ハイコントラスト大文字LCDモジュール

