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248558

12864B-V2.2 2 — 5 B XX F FE A9 AU PR RNV o B, TR T BoR B B S
SR UL E B BT o 43 4hi 3747, ShgH TR B AT Sl L 477 20 AL RRAM. HHSCF
MFRER AL

R A3 OMAR SC FEROM (CGROMD 5 35781924 16x 161 FR SCF ., 30 32K 56 7
BEFAFROM (HCGROM) , A 1261 8x 16K RBEFF 57, IH —H128x641)4: EIRAM (DGRAM) ]
PLSEI S A E IR & o, 4x16x 161 H € CFARFRAM (CGRAM) Al fg fibi& D i, 4x16x16[H)
SE7RRAM (DDRAM)

BRI 128 X 64dots

EREELEEICHE: SIN B Jm4 K, BB HER
RICIE: 235/ FE

WEL £ 6:00

BTG 1/32 KapRE: 1/6

EHI A ST79208, 3 A1C

3 F % ROM (CGROM): 2M bits (81924 XX FFE)
FH % 4 88 ROM (CGROM): 16K bits (126 55 4F)
FEIE RAM (DDRAM) :64X16 bits (2 £4{7x161F, LCDRERES
B RATTX 8N FH 164 E TEFH)

R~} (Unit: mm)

AN R <1 93X70X12.5

o] X 15 : 72X40

TR ~T:66.52X33.24 AR ~:0.48X0.48
&2 8)8E: 0.52X0.52
BE: g XFECEE: VOZMES IR 5 B3N HS 1] e XoT bb

THEERE:  +3.3VE+5V BRiASV
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4. BEHAHIEHR:
ST7921
DBO j DRIVER SkG 96 ‘
DE?
E = CONTROLLER COM 32 .LCD PANEL — cal
ngéx-v 7 STv920 Wg
Vss ———= SEG 64
Vdd ———=
Vo 77921
ST7
DRIVER SEG 96
A -
K - LED BACKLIGHT
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5.8 S5
5.11RBRS#
SHBIR s %1 AR BAr
=/ME BANE

BEEE vdd 0.3 +6.0 \Y
LCDIRFNE & Vled 0.3 +7.0 \
BB E Vi 0.3 Vdd+0.3 \Y
T1ERE(T) Top - 20 70 C
BIERE(T) Tstg - 30 80 C
5.2.1 HRSE1(Ta=25°C,Vdd=4.5V~5.5V)

SE AR ] %14 AN EN BAr

ISUN SRS YN

BB E Vdd-GND - 45 | 50 | 55 \%
THEEZE (REFEEHR) 1dd Vdd=5V - 045| 075 | mA
LCDIRFNE & Vdd-V5 3.0 - Vdd \Y%
LED T e 3% If V{=2.8~3.0V 51 54 60 mA
LED S ThiE Pd 230 | 270 | 330 | mW
LN Vih 0.7vdd| - | vdd \Y
BWANREBF Vil -0.3 - 0.6 \
B EEE Voh Ioh=-0.1mA 0.8vdd| - | vdd \Y
# H{EEE SE Vol lo1=0.1mA 0 0.4 \Y
5.2.2 RS H2(Ta=25°C,Vdd=2.7V~4.5V)

S AR ] %14 FRIRIE BAr

ISUNEE: LR YN

B JEE R Vdd-GND - 2.7 33 | 45 \%
THER (RAEFEL) 1dd Vdd=3.3V - 0.25| 0.45 | mA
LCDIRFNE & Vdd-V5 3.0 - 7 \Y%
LEDE X T 1EHR If V=2.8~3.0V 51 54 | 60 mA
LED& Y IFE Pd 138 179 | 270 | mW
BMASBYF Vih 0.7vdd | - | vdd \%
BWANEEBF Vil -0.3 - 0.6 \Y
B EEE Voh Ioh=-0.1mA 0.8vdd | - | vdd A
R Vol lol=0.1mA - - 0.1 \%
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5.3.1 3RS 1(Ta=25°C,Vdd=4.5V~5.5V)F T OER

B | %y | PR | e [ oowm |k | g
X (ANMPUEHEE LCM )
E JiH [ E 1200 - ; ns
E fikot o & Tew E 140 - . ns
E _bFt/ R TE] Tr, Tr E - - 25 ns
Hlo byl 33 57 B[] Tas RS. RW. E 10 . - ns
Hhik P et (] Tan RS. RW. E 20 - : ns
B T ) Tosw DB0O~DB7 40 = - ns
KR PR (8] Tu DB0~DB7 20 . i ns
EER (N LCM EXES MPU)
E FH Tc E 1200 - . ns
E ikt oe Tew E 140 . - ns
E _bFF/ T R[] Tr, Tr E - : 25 ns
bl 2 57 B[] Tas RS. RW. E 10 = : ns
Hi kR I 1] T RS. RW. E 20 . . ns
FHE L IR W [E] Topr DB0~DB7 - - 100 ns
K O e i 1) T DB0~DB7 20 . . ns
5.3.2 ZESE2(Ta=25°C,Vdd=2.7V~4.5V)F{Tiz O &7

24 | #% | WA 2 AT BT
HEA (AMPUEHIESE] LCM )
E JHA Tc E 1800 5 . ns
E Jiktoe & Tew E 160 - - ns
E _ETI/ F R a] P [ E 5 & 25 ns
HhhE a3 57 B[] Tas RS. RW. E 10 = : ns
HhELRFF I 1] Tan RS. RW. E 20 : = ns
AE A Tpsw DB0O~DB7 40 - = ns
K O e i 1) Tu DB0~DB?7 20 : . ns
EERX (N LcM E¥IESR MPU)
E JEH Te E 1800 - - ns
E Rk oe Tew E 320 . - ns
E T}/ R BERTA] T B E - 3 25 ns
Hb bk 73 ST B[] Tas RS. RW. E 10 : e ns
Hi kR I 18] Tan RS. RW. E 20 - ; ns
HHE 2 IR W JE] Toor DB0~DB7 - = 260 ns
KOs O e i 1) T DB0~DB7 20 : i ns

7 AR R T E
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RS

><‘ Vi
L VIL1

R/W

o TAS o

, TRH

=

DBO-DB7

“V1H1 T
RS | VIL |
_ Tas _ TAH
rd <
R/W / N
TPW :
TR *| iy
E 1% " 3
TDOR Ta
DB0O-DB7 Valid data
TC
AR
5.3.3 ﬁﬁ%ﬁl(Ta=25°C,Vdd=4.5V~5 .5V) $ '/ﬁ"j}?c [ *,%ft
ZAY Re] IR TR SN FLAV.
SCLK = ik Tsuw E 200 ns
SCLK i ik % Tsiw E 200 ns
SID H s 43 7 s [A] Tsps RW 40 ns
SID £ 4 (R 45 st 7] Tspn RW 40 ns
CS @ j HTJ— ri:ﬂ TCSS RS 60 ns
CS R F A [a] Tesu RS 60 ns
5.3.4 ZRBBATa=25°C,Vdd=2.7V~4.5V) & {74 OHER
K 7 TRAAT T TR
SCLK =1 bk % Tsaw E 300 ns
SCLK ﬂ?E H]}( ‘j;la'u TSLW E 300 ns
SID K 4f g S A 1] TFavis RW 40 ns
SID H 4 fad5r et ) Tspn RW 40 ns
CS @ ELL HTJ_ I‘m T('SS RS 60 ns
CS ’[7?( }%: HTJ' rm Tesu RS 60 ns

& AR K A
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Tcss TcsH
CS / " o |- ;I “
Tscyl
>
el TS / i TsHW
Tt 1 |- T -
r
TsDs > ¢ TSDH
- ){ Valid data
ETEOELR
6.3Z M1 A
= = IhEE =
1 VSS e R TAR
2 VDD e BB IER
3 V0 LCD{R &L ol B XL
4 RS(CS) ORI FEMEEUE L I (B TS AR
5 R/W(SID) F/EEBFMHAEE LS (BT EEER)
6 E(SCLK) FREE S (B ITH $1EH)
7 DO FUBAL O
8 D1 FURALL
9 D2 FUR A2
10 D3 EURBAL3
11 D4 BURA4
12 D5 EURBALS
13 D6 FURAL6
14 D7 BURBALT
s . SEEmEE
¥ Vi : :
15 PSB EORAERE (HIFFH, L&H) Y
16 NC =
17 RST REENH
18 Vout LCDfEZE%i
19 LEDK LED &y
20 LEDA LED #3¢1F

BT VoutiE 3 —/NEEE VOO A X EL B

RIREHMP-SEZER/ASIF ORNERE, ERAMEERTERNGERE, SN sRERIEH
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7352V BA

BB FAMABNFTRBETBIMER, fHEREEAP-SEESH#TEE, PHAA/SAIFF
FETER, SHETEBIER.
FEREREN, FAIMNTER, —PEEUESFSHEDR, A 1PEESEEFHIR.
JEF 1725DRE A S A F1iE H DDRAM/CGRAM/GDRAM U R IRAMB #iE, 7E 7B B ArRAMA
RS, BIdIESRIERE, BANEIESFR (DR) FEEIEER B3I X EFEL B FRRAMMLE
SRS IA=PNEIAEA:
W38 BRS/RWAL A& FhiZE:

RS RW B1E

L L S1E<#E (MPUBIESHIBEIR)

L H FEITARS (DB7) Mibitit#ss (DBO~DB6)
H L S HIE#RE (MCUS#IEZDR)

H H BEURRE (MCUMDRIE Y #idR)

7.1 ft457& (BF)
BFAE, RWEMBREELHET, FIAEZXNER, T—&KESBTEHEMT. HRS=0
"BR/W="1" ({35512 1ERS) , BFESETTIUMDBTIOEY, EHITT—KIELSH, DTHIABER
7.2 kit #Eg (AC)
b TEse (AC) FkfiE7ZDDRAM/CGRAM/GDRAM > —Hg#iilt, T AL EELS S
F# (IR) k¥ZE, Z2EFERESASEHDDRAM/CGRAM/GDRAMB{ERT, Hitbit#is8 (
AC) HNESEZIMN—, HRS="0"BER/W="1"K, #i-it%5E~+e9{E T IUMDBO~DB6IEE ,

7.3 B REIERAM (DDRAM)

1R EIDDRAMER #£64x2M8BITHYZ 8], &% 0] UIEHI41716F (6410F) R XFRER
. BEANBREIERAME, T2 5)E/~RCGROM, HCGROM5CGRAMMZFFR,, &R [Y
BR=EMFE, HHEETEAHHCGROMER. CGRAMFEEE HXCGROME, =MFHEH
it FHAEDDRAMA S N 4RAE01EHE, 7£0000H~0006H 14755 H I FCGRAMA B & X FH,
02H~7TFHHYRIDIEFE B RAHFTHNFTE, ETAIMN EHNREREEBNEES T — N SBITFE AR
W/ BYTERLFE A X FH M HILBIGS (A140H~D75FH) =GB (A1AOH~F7FFH) , ¥4
HEFMFREIDIT:

LB R¥BEFH: ¥8BITEHIES ADDRAMA, SEEH02H~7TFHAY 4T .

2.BRCGRAMFH: $516BITEIEE AZDDRAMMA, H23H0000H, 0002H, 0004H,
0006H 4 #4545

3ERPXFR: ¥16653E S ADDRAMAH

FEEBIG5 (A140H~D75FH) =GB (AlAOH~F7FFH) , ¥ 16A IR @ITELEE N/ NSAL
KA EADDRAM, %£EANS84, BEAKSHL.

7.4 AXFHEFROM (CGROM) K ¥FEFHROM (HCGROM)

FHRAEBROMEF 192 16x16 1 By S FF R A KX 1261638 S I F R EIF S E K,
EEABNBYTEXRRZHFHELIEEF, EESDDRAMKE B rANFHILEANE/DDRAM |,
EHE B FIRIERLMCGROMA B ER TNFEETERE L.

7.5 FF4ERAM (CGRAM)

FREEBRRAMEFBEXFE (EF) T8k, oTRUREMAlxl6 M BEXFREE,

BATERNSBFE B RENFEERSREEXECGRAMA, AFCGRAMF B E X T

10
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~EREL.

~ EIRLBEDDRAME

S5HXFENELATERAES I ESRNERNE, MTX:

Uz

CGRAMZE

8F

8E

8D

8C

8B

8A

89

88

87

86

85

84

83

82

81

80

HLHLHL HL HLHLHLHLHLHLHLHLHLHL HL HL

LICIM6|4]3]|2

DDRAM/CGRAMHB A3 7 & :

CGRAM Z 1 8 47

0

1

110/0

I

000

I

0(1/0]0

1

110(0]0]0

I

111(1/0/0]0]0

1101

I

CGRAM %l = 8 fir

0/0[0/00

I

LT j1{1jo

111/0{0/0[0]0][0]|0]0

110]/0]0]0]0 1

|
I

I
' 0/0{0]/0]0/0]0,0,0,0

1

olof1 o ololt]olo]o]o

ololoJi oflolo]oo]o

I

I

1

|1

1

I

|

I

010/0]0/0]1/0]0[0]0][0[0]0[0]0O

110]0/0]00[l

CGRAM ki

110/0/1]0[0]0|0Of1]0{0[0]0[0O]|0]O[T]0

1

110]010110]0]0 0[]

111000 1]1

111]0{0]0[0]1]0]0]0]0|0]1]0[0|0]0]|0
0(0]0]{0]0]0}J1/0]0]0]0|0]1]0]{0|0]0|0

110/0/0/0[0]0|0]0]1]0]0]0]|0]0]0]0

0(0]0]0]0]0]0]1]0[0]1]0]0/0]1]0]0|0

110/0/1/0[0}J1]0][0[0[0]0]0]|0]O}1]0

110]0/0/0[0]0JOfL|T{1|1T{1{1]{0]0[0]0

110/0/0]0[0]0|0]0]0]0]0]0]0]0O]0O]0

1

1171070/0/010{0/0|0}110[0]0]0]0]0]0]0

1

1

11010 il

1
1

1loltlololofo o ololofimolololololo

0/0[0]0]0 T ]T[1
0[0/1]0]0]0[0]OI
0[1/0]0]0[0[0]O [l
0[1[1]0[0]0|0]I
1{0/0{0(0]0]0

1
1

olololololololtlolololololt]o]ololo]0

)

o

| | |

—

(

0

110{0/0]0f1]0|0]1]0{0|0]0|O}1]0[O|L|0
110{1{0[1|0|0|O}L|0]|0]0O]0O|O}1]0]|0]0|0

1

I

0[{0]0/0/0(0]0]0|0]0]0|0]0O[0O[O[1]0/0]0]0

0/0/0/1]0(0(0]|0]OJOO|O/TE|T{T]T0][0]0

001100011

0[0[1]{1]0[O]OJT|0|OFL|O|0O|OFII0O 00 0]0

o/1]o]ololo]ojofTioloft]olL]olo]0]0 0]0

0
0

(

o | e | | — | — | — | — | —

0

0.0 0[1[o]o o oltfololo]olot]o]0]0]0]0

0]0[1|0]1

0

1

1100|100 L{0]OJ1|0][0]0]0]0]O[0O}1[0]0
110/1]0]0]0JT]0]0J1]0]0]0]0]0]O][O}1T(0]0

1
1
1
1

I

DDRAM %4k

X 01

X100 (X} 00

X1 01

0

0

L. DDRAM# IR (FIARD) [M2AFICGRAMIIE4~STIR S & (2 44EEIKR) .

pa i

11
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2.CGRAMIHEO-3is B FREBRIMIL, BHEIEL161T (461) , FITEIRNE
XY, KARERFEITHNEERAZHORNAX~E B TER.
3. B REBRITTS B EX R EICGRAMERO~156L (15AERAD)
41X FEF|CGRAMME 353, DDRAMEIEA~15AI71% A0, ZE TR K3MIM 0] AERE

i (101 (10 (21 (31 (40 (51 (6 (70 (8 (31 (A (B [ (I [E
INeECCREEE - B ERRE
Tt 3 e e R
NI B RSB P Y
8123|456 78(9):|:|<|/=>]7?
C||D E||F||G/|H|I
ST

™
>

c||d |e|f| glh| i

Stl.l.'-.-"l.-.l

1ex8F B FIAF SR

u-3|1}
] D
S &= ][N
il |l | N |-

||

7.6 2 EIRAM (GDRAM)

2L E BIRRAMIZ R 128x64 N8R [8] (HY RBIED R ELERAMMML) | &FE TN
H256x64 m A — oK =8, HAENLEIRAME, Ry EIESIREGDRAMMLE, HiIREE
HHF IR GESLERANSNEIETEREEFKFLRMUNEE) , BEAFTANSAIE
B 2ERAM, MibiHE=SACSBaii— ENSEALERAMMSEIIT:

LA EENSAIATR (Y) EALERAMMHE

2FHFRKFAR (X) EALERAMMMIE

3.4DI15~-D8E AEIRAMH (EANE—EHE)

4.3D7~DOE ANERAMF (BNE Z/PEER)

GDRAMAE iRt i 5 EIRHED IRUF 3T Bk

12
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GDRAMZK i kil (X))

l

00 = LN B L Rk

& &

T Y
Lol Bt o Sl e =]

GDRAM 1fi: "1 Hb -

-----------

7.6 {E MR

b15

b14

b13

13

15

|
1]

!
111
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BRREHERERGIES, EAXESHT RIESWT:
§&%1 (RE=0: EAXIELH)

€4 | RS | R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO | #47R¢/3) i
ER $520HE ADDRAM, 5#bit%
o= 0 0 0 0 0 0 0 0 0 1 1.6ms 83412 2 00H
e F it E St i& 500H, FF
= 0 0 0 0 0 0 0 0 1 - 72us BARRE ZMRANE,
DDRAMABRIFAE
BNE AEHEFERESAN, REXHR
stigg | 0| OO0 o p oo b DS 25| e e RIS R
Ex WEBRR. KRR, KR
e O] OO RO  enerran
B WEBXIRES . ErEIARN
e |0 OO OO SCpRLE - 7205 | sl DDRAMBUE RIS R
T 0 DL=1: SAIfe#DL=0: 4frf&#y
e R N N R R 72U | RE-1: #RISSREZ0: HAIES
w"E eI ERE KR B CGRAM i
CGRAM | 0 0 0 1 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO 72us THIANY RIES P SR=0(Hshitb ik
ok HRAMHbHEEHF)
BE s s
0 e £ 28 1% EDDRAMHY
D]iaéﬁM 0 0 I | Ace | ACS | AC4 | AC3 | AC2 | ACL | ACO 72us S AC6EE 30
I EEUCHR S RBE, S
RE& | 0 1 BF | AC6 | AC5 | AC4 | AC3 | AC2 | ACI | ACO Ous e et 1
Hyt NN A ER#EIES
. SHIEERNIRAM
SHE | 1 0 D7 | D6 | D5 | D4 | D3 | D2 | DI | DO 72us (DDRAM/CGRAM/GDRAM)
. MAEBRAM(DDRAM/CGRAM/
WEEE | 1 1 D7 | D6 | D5 | D4 | D3 | D2 | DI | DO 72us GDRAM) B IR
\;ji:u_njjz;%}l:g
ELFR2 (RE=1: ¥RIELSH)
54 RS | RY/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DBI | DBO | #h{Thtia) iR
5 HAFYIER, RITEAETE
e [ O OO OO OO TS e s
£ Zht
%ifaiﬁ SR=1: AFMNEESUL
- 0 0 0 0 0 0 0 0 1 SR 72us SR=0: #iFi%ECGRAMMIL (
RAMi HAIES)
% o
RE EFEATHI—TRAEBR, Rl
e 0 0 0 0 0 1 | Rl | RO 72us | ROFIIGTEO0, HTE—RRBE
I *, BRT—REEER
VR X DL=1: S{fE#DL=0: 4ifE%
T8k 0 0 0 0 1 DL - RE G 0 72us RE=1: ¥ RBIESRE=0: HAIES
BE G=1.£2F BT~ G=0:42FER~*x
wBE
IRAM
Hitsy | o 0 0 1 AC5 | AC4 | AC3 | AC2 | AC1 | ACO 72us SR=1: AC5~ACO}EE LN
E5
ik
wE FEH T £88 1% B GDRAMY
G];XRAM 0 0 1 0 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO 7 e, TR EEMUIERKERb L
St 0 0 0 | AC3 | AC2 | AC1 | ACO us = EH M UFSEEACS~ACO
JKEHUFEEIAC3~ACO

F LERRERIECH, AIERIMRBAETIFITRE, RIBFEX0, HToERHES.
2REANEXRESHY BISSERE, YL ERER, ZENESUREHNRESNE BIEH

REE.

7.6.1 JEBR B R

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
14
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(0] 0o JoJofJofJo]]o]o]] o/ ] 1]
B EAN20H (ZHARR8) ZE B ADDRAMMHEFIE B Hb i+ %88 5 00H, 7] DUBBR B 7~ 53R

, BAGHENRRSVNE, RERAERNEE (IDAS) .

7.6.2 H#itit AT
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO0

o] o oo ]JofJo]of[o]| 1] -]

CHAERE
1S BHHARERIRISAE, EDDRAMMBINE B H00HS A48, 345 Bmdihl

AIRZS, DDRAMABYEIRRIFAE .

7.6.3 WAEL
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBlI DBO

lo] o ] o] o] o] o] o] 1 ]wmw]|] s |

BB B R E
I/D: DDRAMIMIE (JEARSLIANE) AYIBIGEN ISR

HUDAIRY, JXFRNKRREIEGTS, DDRAMIMIL A#E; HUDAORS, JARAMKEZAFS, DDRAM
HhAEI R
S: BRFBAL

LSAHOR, XDDRAMS{CGRAMiLE#1ERT, BENBIRASMFE., HSHIR, XDDRAME
BIER, BB ROBACEREUDIR ENTT A,

7.6.4 BRFF XL
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
(ol o fof[ofo]o|]1[D[]C][B]
BRAAR R IR
D: ERFFEEHIL
UDHIE, BRAE;, YDHOR, BREH, {EDDRAMA B REIBRIERE.
C: JARFFSEAR I
LCHIR, HARFF, HCHOR, KiRE%k, BUDEEBERETTHIEIE.
B: HARIEREEHIL
LBHIRN, KIRMNBRAF, BHRMENKERAET, YBAOK, XiEBERAX.

7.6. 58 Atz
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
o] o | o] o] o] 1 [sc|rL]| - | - |
WENIRNFE NS B ROBAEFIN, XMESARNEDDRAMAR

S/C R/L B1E
0 0 SeArm AR, MUt HERER
0 1 SeArmAER, T HEsmEE
1 0 IR REER, KIRREE RGN, IR AT
1 | AR REAT, KRREE RGN, IR AT
7.6.6 THEEIR B
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Lol ofo o] 1 |pL| - [RE] - | - |

DL: #O%IEEEHIAL
EDLHIR, FRSPLELEREEMPU
15
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EDLAOR, RTARBZHEREMPU, ZTHMMEERAN, SAEESZEd FRiEiE2

S
ZANTTRX o
RE: 152 &EFHEHIN

LYRENIN, AYRIESEHE HRENOR, HERIES

7.6.7 % ECGRAMHEHE
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO

o] o | o 1 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO |
B CGRAMMbHE B N HEITETRS

ACSE [ 00H~3FH
FHHINY RIEL HFSR=0 (HaEHUEMRAMH# %)

7.6.8 1% EDDRAMHb
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO0

o] o | 1 |AC6]|AC5]| AC4 ]| AC3 | AC2 | ACI | ACO |
¥DDRAMHb I B N HbHET51ES .
#—{TACSEE #80H~8FH
% ZfTACSEE 590H~9FH
E=4TACSEE JAOH~AFH
% M{TACSEE HBOH~BFH
A TR REBTRETT.

7.6.9 SEATFR R T i
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBlI DBO

o] 1 | BF | AC6| AC5| AC4 | AC3 | AC2 | AC1 | ACO |
ZIERERRRERA TR TIES, RBFAL, AHTIEEHTH, FTEFFEEIBFH
BOR, THIELSAREMMIT, TEXFXIETH, REFETROLE MU =R RNE.

7.6.10 EHEFIRAM
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
1] o | D7/ D6 | D5 | D4 | D3 [ D2 | DI | DO |
BASMEIEERAM, HEANFEE (AC) %, &1 RAMMIE (CGRAM, DDRAM...) #f

ELEAFNSEIE, AEEANE AN EURRERIOT BN —.

7.6.11 \RAM iEE 3
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

1| 1 [ D7 | D6 | D5 | D4 | D3 | D2 | DI | DO |
MRAMAREEEHE, HEBRESE (AC) HE,
Y TREMIFIESE (CGRAM, DDRAM...) , HZEEZREIENF5LDUMMY READ—XRF

KFZEERHEYE F IR UAFEDUMMY READ, BRIEXT 7T REMIHES T FEHX

DUMMY READ,

¥ RESEURNA
7.6.12 54 4E
RS R/'W DB7 DB6 DB5 DB4 DB3 DB2 DBl DB0
0] o0 0 | 1

o] o | o | o 0 | o
HEAFVER, WITEAHEIESEHTLLEFNER, XMELSAHERAMAS.

16



www.PTeleket.ir
7.6.13 EEhHB ALK RAMIE IR FF
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
lo] o ] o]l o] o] o] o] o] 1 ]SsrR|
YSR=1, RAFWAEESMU
LESR=0, RFEZECGRAMME (BEAIES)

7.6.14 R Q%1%
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
o] o [ o 0l o]l o] o] 1 [R |Ro]
EFAMTHPRE—FTERBER, HIRERASA.
R1, ROFIEAH00, ¥E—REEMNARABT, B—REEMIHEEER,
RI | RO 135 B
L L | E—1fTREAFEEET
L | H |$-ARAFEFET
H L | #=TREFEFET
H | H |ENTRAFEFEETR
A MR REBTRMT.

7.6.15 ¥ RINEEIRE
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
o] o J oo ] 1t [pL] - [RE|] G| - |

DL: %038 ERHI4r
LDL=1, HZSAIMPURHIIZED
UDL=0, HZ4IMPUEH|EQ
RE: 159 &EEFEEFIN
LHRE=1, A¥ RIS
H{RE=0, HEAXIESLE
G: R EREH A
EG=1, Z2EET=F
EHG=0, zEETR*
Bl —15 2 HIEIER T BB ZERERDL, G, HaANEDLYGEBENEREA TTHRIEFHIEE.

7.6.16 & EE bt
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
o] o | o | 1 |AC5|AC4]|AC3|AC2]|ACI | ACO |
SR=1: AC5~ACl1AEE LM

7.6.17 1% 42 El GDRAMHE 11
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DB0
o] o | 1 | o |AC5]AC4][AC3[AC2]|ACI | ACO |
% EGDRAMM I ZIHhHE TS (AC)
SR EEMUFRAKTMIE (ESE NP SALEHE ST EE S5KF A4 fRithiE)
FEHEUSEEACS~ACO  KEHHSEEAC3~ACO
2ERAM RyHbHEITEEE R S 3K Biin—, HKFHbiEFOFH, S H00H, EEH
it A< BahiN—, FIAHELESHEN, FEEFHMEENIESHTEENRE.

8. IEH
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8.1 FEEEEGHED

HEORFHFTEEERN, THESHEDLREREMH4MITED, ETRFIREEH
(RS. RW. E. DB0~DB7) kSEmMIIEESHI.

P—ANTERERXE, ETREiiE$/E (CGRAM, DGRAM, IRAM...) , HFEFEH
HIEMNFLDUMMY READ—X A SEZ|IEHEIE, £ IXERENAFDUMMY READ, BRIE
BFINREMIIES 4 FHRXDUMMY READ,

FEARIFT AR, G SRS REBEE WA A SAIAUR, BARRMESE— 8
RIARIBARL, IRARBINTE S — SRR AIBARL, B SRIBURR AR IS,

B a0 T E R

RS /
o / \
E / \ / N/ \
T OO X

RAM read

Instruction Dummy

SALIFIT B AR P

Upper Low Upper Low Upper Low

DRO-DRBR7 X 4N-l‘nit X

Instruction Durmy FAM read

AT FHIT B EAR T PR A

8.2 HRfTRUEMSHIED

HEOEFARTERRIN, BERARFLIREREENRTEENEE, FTEHRGE
EEafemRL g (SCLK) SHETEEE R (SID) REMBRITEMAOEE.

HEIFRFEESMRREN, FER (CS) BEREEEM, EAEN (CS) RASBF
i, SRITEREIESSWER, SAER (CS) AREFHERNINETEITRS S8R
BoWEE, WR2RAELRST, FRhOEuEwE Bk FEEGFRRNETEETR
BEREE—, E—PRERAMAE—MEROBEAT, RBREARD M ETEIREHE,
Rk R E RS B R,

BT RREUENBEEIESMTHNE, DAHIFHI—MESTENTERA EEET—

18
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%162, HARBRAEEEBITAEERERX.,

M—ZEBENETEREARERE, —FRAERLERM, ERFZERRSAN (B25HE) |
IR ZREITEEHEEF BRI EREHEY, BREMNPBASIEENFRARNM (RW) kKEF
e AL (RS) , &EHESAIAO.

EEZINEIEDERWHIRSHEIEHIS A inflfE, B—8AIES B H N I 8A iR L,
SN TEE —MSAIAILSBERSY, {RANIHAAESE Z/NSAAILSBE >, HE4RMNIERAO.

B an T B Fros:

s/ \

1 2 3 4 5 € 7 8 9 10 11 12 13 14 15 1€ 17 18 15 20 21 22 23 24

STD J.‘RW.RS’ 0 ‘D?"DE!DS!D-&’ 0 0 ‘DB'D"‘DlID@’ 0 /_

‘(?Wchronlm.ﬁ) {_nghcr 7 € L over—>
. Bit string data data | |
4_ 1 byte _;.4_ 2™ byte _)
B TSR (45 BT
9.5 A BT
9.1 FirtemiriE
VR
balady: 4
GND AT VSS
VCC VDD
VO
P3.0 RS
£5.1 RW
P3.2 E
3 RST
P1.0~P1.7 DBO~DB7
Vout
MCU LCM
FAT AR T i

9.2 F17C5145%
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#include <STC15.H>
#include <string.h>
#include <INTRINS.H>
#define uchar unsigned char

#define uint unsigned int

#define db Pl

sbit rs=P3"0;

sbit rw=P3"1;

sbit e=P3"2;

sbit rst=P3"3;

uchar code IC_DATI[]={

"0123456789:;<=>7"

"PQRSTUVWXYZ[/]* " //0x80
"@ABCDEFGHIJKLMNO"

m

abcdefghijklmno" };

uchar code IC_ DAT2[]={

"B RE B oA //0x88
"R TR PE SR //0x98
"HIR/A SRR IET"

"BRRATTWEAR";
et

/I Bitmap &5 F $5 R 5% I

/B D. 12864.bmp, #E [ BURZE & AL BIEHEF: M EZIE M EEIT //
/B R R~F: 128 * 64 //

N

unsigned char code nBitmapDot[] = /| FIER

{

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x 7F,0xFB,0xC0,0xCF,0xF3,0xE0,0xDF,0xFE,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x 7F,0xFB,0xC0,0xCF,0xF3,0xE0,0xDF,0xFE,
0x00,0x01,0x20,0x84,0x6C,0x08,0x40,0x00,0x60,0x 1B,0xE1,0xF7,0x8F,0x07,0xD8,0x06,
0x5F,0xF1,0x24,0x84,0xB4,0x44,0x47,0xBF,0x6F,0xDB,0xFF,0xF3,0x8F,0x0F,0xDB,0xF6,
0x32,0x91,0x24,0x95,0x6C,0x24,0x84,0xA 1,0x6F,0xD9,0xFE,0x3D,0x8C,0x04,0x 1B,0xF6,
0x04,0x43,0xA4,0x8E,0xB4,0x20,0x84,0xA1,0x6F,0xDB,0xFE,0xBD,0xC8,0xBE,0x 1 B,0xF6,
0x09,0x21,0x24,0x84,0x48,0x01,0x05,0x21,0x6F,0xD8,0xFF,0xFF,0xE1,0xFF,0x 1 B,0xF6,
0x41,0x01,0x24,0x9F,0x7C,0x00,0x05,0x3F,0x6F,0xD8,0x71,0xE1,0x80,0x8E,0x 1B,0xF6,
0x2F,0xF1,0x24,0x8A,0xD0,0xFF,0xE4,0xA 1,0x6F,0xD8,0x31,0xC1,0x80,0x04,0x 1B,0xF6,
0x01,0x01,0x24,0x8A,0x7C,0x00,0x04,0xA1,0x60,0x1B,0x1E,0x01,0xF0,0x7B,0xD8,0x06,
0x03,0x81,0xA4,0x8A,0x50,0x11,0x04,0xA1,0x7F,0xFB,0x0E,0x49,0xFA,0x77,0xDF ,0xFE,
0x25,0x43,0x24,0x8A,0x7C,0x20,0x87,0x21,0x7F,0xFB,0x36,0x4D,0x93,0x64,0xDF,0xFE,
0x59,0x30,0x44,0x8B,0x50,0x40,0x44,0x3F,0x00,0x03,0x9E,0xF2,0x6E,0x60,0xC0,0x00,
0x01,0x00,0x80,0x92,0x7C,0x80,0x24,0x21,0x00,0x03,0x0E,0xF6,0x6F,0x60,0xC0,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0F,0xDB,0xD9,0xFD,0x80,0x7C,0x3E,0x3E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x6F,0xD9,0xC9,0xFF,0x81,0x7F,0x 7E,0xFE,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x60,0x60,0xC0,0x7E,0x33,0x99,0xDE,0xF6,
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0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0F,0x19,0x99,0xE9,0x93,0x 1 F,0x 1 E,0x 76,
0x02,0x00,0x44,0x01,0x00,0xF7,0xC0,0x88,0x0F,0x1B,0x09,0xCD,0xBB,0x 1 F,0x1C,0xFE,
0x7F,0xF0,0x44,0x01,0x00,0x94,0x40,0x88,0x7F,0x60,0xF6,0x00,0x4F,0x07,0xDF,0xCE,
0x40,0x10,0x44,0x1F,0xFC,0x94,0x40,0x88,0x7F,0x61,0xE6,0x10,0xEF,0x 1 F,0xDF,0xFE,
0x09,0x00,0x44,0x02,0x00,0xA7,0xC1,0x04,0x73,0x9B,0x01,0xB1,0xF0,0xDC,0xF8,0x38,
0x05,0x02,0x44,0x87,0xF8,0xA4,0x41,0x24,0x03,0xF1,0x87,0x3D,0xF1,0x9C,0x74,0x30,
0x11,0x01,0x45,0x0C,0x08,0x94,0x42,0x22,0x83,0xE3,0xC6,0x08,0x81,0x9C,0x26,0xF0,
0x09,0x00,0xC6,0x17,0xF8,0x97,0xC4,0x41,0x6F,0xDF,0xC9,0x80,0x00,0x9F,0x 1B,0xCE,
0x7F,0xF0,0x44,0x04,0x08,0x95,0x20,0x40,0x6F,0x9F,0xD9,0x25,0x10,0xDF,0x19,0xDE,
0x02,0x00,0x44,0x07,0xF8,0x95,0x40,0x88,0x70,0x00,0xC0,0x12,0x96,0xE4,0x78,0x08,
0x04,0xC0,0x44,0x04,0x08,0xE4,0x81,0x04,0x50,0x30,0xC6,0x00,0x00,0x 7F,0x39,0x3E,
0x18,0x20,0x44,0x04,0x08,0x86,0x43,0xFE,0x00,0x78,0xC6,0x35,0x60,0x 7F,0x7B,0x3E,
0x60,0x13,0xFF,0x84,0x18,0x84,0x20,0x02,0x 1 F,0xC4,0x06,0x08,0x 10,0xC0,0xE6,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x3F,0x8E,0x06,0x00,0x0C,0x80,0xF6,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x6C,0xDE,0x20,0x00,0x80,0xDF,0x18,0x 1 E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x63,0x63,0xF0,0x00,0xC0,0x7D,0x01,0x0E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x63,0x23,0xCC,0x09,0x40,0x60,0xC3,0x86,
0x00,0x00,0x10,0x1F,0xFC,0x08,0x00,0x 1 E,0x78,0x78,0xDF,0x00,0x80,0xE6,0x 7F,0xF8,
0x3F,0xE0,0x10,0x01,0x40,0x04,0x03,0xE0,0x3C,0x78,0xDF,0x05,0xE2,0xF4,0x 7F ,0xFC,
0x00,0x20,0x10,0x01,0x40,0xFF,0xE0,0x40,0x04,0xE0,0xC3,0x01,0xF2,0x78,0x26,0xFE,
0x7F,0xA1,0xFF,0x0F,0xF8,0x20,0x80,0x84,0x0C,0xF0,0x08,0x03,0xF6,0x7F,0x74,0x 7E,
0x00,0x21,0x11,0x09,0x48,0x20,0x81,0xF8,0x01,0xF8,0x18,0x03,0xEE,0xFF,0x38,0x3E,
0x3F,0x21,0x11,0x09,0x48,0x11,0x00,0x30,0x7C,0xE3,0x3E,0x00,0x21,0xE0,0x1E,0x1C,
0x21,0x21,0x11,0x09,0x48,0x11,0x00,0xC2,0x7C,0x83,0x3E,0x46,0xF7,0xE0,0x 1 E,0x0C,
0x21,0x21,0xFF,0x0A,0x38,0x0A,0x03,0xFF,0x10,0x1B,0x38,0x0F,0xFF,0x6E,0x78,0x36,
0x21,0x21,0x11,0x0C,0x08,0x04,0x00,0x21,0x7F,0x3B,0xF9,0x3F,0xFE,0x65,0x58,0x26,
0x3F,0x20,0x10,0x08,0x08,0x0A,0x01,0x24,0x67,0x61,0xF9,0xB3,0xCF,0x63,0xDE,0x06,
0x20,0x20,0x10,0x0F,0xF8,0x31,0x82,0x22,0x60,0x9B,0x36,0x06,0x60,0x0F,0x18,0x0E,
0x01,0xC0,0x10,0x08,0x08,0xC0,0x64,0x61,0x61,0xD9,0x76,0x06,0x60,0x07,0x18,0x 1 E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x63,0x03,0xC0,0xC8,0x73,0x8F,0xE1,0x 88,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x62,0x0B,0x80,0xFD,0xFF,0x87,0xFF,0x8C,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x60,0x 1 F,0x00,0xF7,0xCD,0x98,0xFF,0x 18,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x07,0xF8,0x30,0x70,0xF8,0xC3,0x8C,
0x00,0x10,0x10,0x00,0x78,0x04,0x00,0x20,0x00,0x01,0xF8,0x30,0x79,0xF8,0xC3,0x18,
0x7E,0x10,0x28,0x0F,0x80,0x02,0x00,0x50,0x7F,0xF8,0x37,0x0D,0xCF,0x67,0xDB,0xCE,
0x10,0x90,0x44,0x01,0x00,0xFF,0xE0,0x88,0x7F,0xF8,0x37,0xB7,0xEE,0xEF,0xDB,0xCE,
0x10,0x90,0x82,0x02,0x10,0x20,0x81,0x04,0x60,0x18,0x61,0xF3,0xF0,0xE4,0xC3,0x00,
0x1E,0x93,0x01,0x87,0xE0,0x11,0x06,0x03,0x6F,0xDB,0x19,0xFE,0x6F,0xFD,0xFF,0x38,
0x22,0x90,0xFE,0x00,0xC0,0x0E,0x01,0xFC,0x6F,0xDB,0x19,0xFE,0x6F,0xFB,0x 7F,0xBC,
0x52,0x90,0x10,0x03,0x08,0x31,0x80,0x20,0x6F,0xD9,0x8E,0xC1,0x9C,0x93,0x 1 E,0xCO0,
0x0A,0x90,0x10,0x0F,0xFC,0xD1,0x60,0x20,0x6F,0xDB,0x 1 E,0x49,0x99,0x9B,0x 1 E,0x42,
0x04,0x91,0xFF,0x00,0x84,0x11,0x03,0xFE,0x6F,0xDB,0x3E,0xCC,0x00,0x7C,0x66,0x36,
0x08,0x10,0x10,0x04,0x90,0x11,0x00,0x20,0x6F,0xD9,0x35,0xBB,0x9D,0xEF,0xE6,0x26,
0x10,0x10,0x10,0x08,0x88,0x21,0x00,0x20,0x60,0x18,0x01,0xB7,0xBF,0xE7,0xF8,0x06,
0x20,0x73,0xFF,0x91,0x84,0x41,0x07,0xFF,0x7F,0xF8,0x30,0xC2,0x0F,0x9F,0x 1 E,0xFE,
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0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x 7F,0xF8,0x20,0x46,0x0F,0x9F,0xOE,0xFE,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00

I8
void delay(unsigned int m) 1FERTFE R
{
unsigned int i,j;
for(i=0;i<m;i++)
for(j=0;j<20;++);
h
void delayms(unsigned int n) /IFERF10xnZEFIEF
{

unsigned int i,j;
for(i=0;i<n;i++)
{
for(j=0;j<1000;j++);
}

/********************************************************************
* ZFR : TransferData ()
ES ot | =4 A K

TheE : 5L HEHE
*********************************************************************/

void TransferData(uchar datal,bit DI)

{
rw=0;
rs=DI;
//delay(1);
db=datal;
e=1;
delay(1);
e=0;
delay(1);
H
void initinal(void) [/LCD=FEHIR{ TR F
{
rst=0;
delay(10);
rst=1;
delayms(5); 1K FA40MSH FERS 27
TransferData(0x30,0); //Extended Function Set :8BIT1%& & ,RE=0: basic //instruction set, G=0
:graphic display OFF
delay(10); IIKF100uSHYFERS 72

TransferData(0x30,0); //Function Set
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delay(3); IIMTRTF3TUSHEREF
TransferData(0x03,0); //Display on Control
delay(10); /I KF100uSHYFERS T2 7

TransferData(0x0C,0); //Display Control,D=1, & 7~

delay(10); /I RF100uSHI FE RS 72 7
TransferData(0x01,0); //Display Clear

delay); /AT I0mSHIENTER

TransferData(0x06,0); //Enry Mode Set, AR M 13 Z2 0 L5550
delay(10); /I KF100uS K FE RS2 7

¥

/******************>k*>k**********>k********>k***************************
* BFR  disp_dat(FE1, #idE2)

* TRE : BoREEIE

RN EIEL, ERIE2

T
*****************>k**********>k****************************************/

void disp_dat(unsigned char datl,unsigned char dat2)
{
int 1,j;
TransferData(0x36,0);
for(i=0;1<16;i++) //
{
TransferData((0x80 + (i*2)),0); /SET #FE & #i3it VERTICAL ADD
TransferData(0x80,0);  //SET 7K3E#bit HORIZONTAL ADD
for(j=0;j<16;j++)
{
TransferData(datl,1);
b
TransferData((0x80 + (i*2)+1),0); /SET & Htit VERTICAL ADD
TransferData(0x80,0);  //SET 7K3E#bit HORIZONTAL ADD
for(j=0;j<16:j++)

TransferData(dat2,1);
H
H
for(i=0;i<16;i++) /!
{
TransferData((0x80 + (i*2)),0); /SET T E b3t VERTICAL ADD
TransferData(0x88,0);  /SET 7K HORIZONTAL ADD
for(j=0;j<16;j++)
{
TransferData(dat1,1);

}
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TransferData((0x80 + (i*2)+1),0); /SET EFE E il VERTICAL ADD

TransferData(0x88,0);  /SET 7K HORIZONTAL ADD
for(j=0;j<16:j++)

TransferData(dat2,1);

void disp_bmp(uchar code *bmpadd)
{ uchariy;
uint k=0;
TransferData(0x36,0);
for(i=0;1<32;i++) //
{
TransferData((0x80 +1),0); /SET #EEH#3if VERTICAL ADD

TransferData(0x80,0);  //SET 7K3E#bit HORIZONTAL ADD
for(j=0;j<16;j++)

{
TransferData(bmpadd[k],1);
k++;
}
}
for(i=0;i<32;i++) //
{

TransferData((0x80 +1),0); /SET FEEF#ilt VERTICAL ADD

TransferData(0x88,0);  //SET 7K3E#bit HORIZONTAL ADD
for(j=0;j<16;j++)

{
TransferData(bmpadd[k],1);
k++;
}
H
H

/*********>k********>k*>k********>k**********>k***************************
* ZFR : LCD_MESG()

* e BIRXFRE

*EINT

kT
******>k*********************>k****************************************/

void led mesg(unsigned char code *adderl)

{

unsigned char i;
24
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TransferData(0x30,0);
TransferData(0x30,0);
TransferData(0x80,0); //Set Graphic Display RAM Address
for(i=0;i<32;i++)
{
TransferData(*adderl,1);
adder1++;
h
TransferData(0x30,0);
TransferData(0x30,0);
TransferData(0x90,0); //Set Graphic Display RAM Address
for(i=0;i<32;i++)
{
TransferData(*adderl,1);
adderl++;

TN
void bmpclear()

{

uchar 1,j;
TransferData(0x34,0);

for(i=0;1<32;i++)

{

TransferData(0x80+1,0);

TransferData(0x80,0);
for(j=0;j<32:j++)
TransferData(0,1);

h

/********************************************************************

* ZFR - Main()
*IIgE : R

*EINT
kTl

*********************************************************************/

void main(void)

{
initinal(); /EAFRLCDE RE R (3 B Vs
while(1)
{

TransferData(0x30,0);
25
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TransferData(0x01,0);//txtclear();
delayms(2);

disp_dat(0xff,0xff);

delayms(1000);

disp_dat(Oxaa,0xaa); //Seperate Rows I

delayms(1000);

disp_dat(0xff,0x00); //Seperate Columns II

delayms(1000);

disp_dat(0Oxaa,0x55); //Seperate Dots I

delayms(1000);

disp_dat(0x55,0xaa); //Seperate Dots I

delayms(1000);

//txtclear();

bmpclear();
lcd mesg(IC_DATI); /BrAEAX
delayms(1200);

TransferData(0x30,0);

TransferData(0x01,0);//txtclear();
delayms(2);

disp_bmp(bmpl1);
delayms(1200);

bmpclear();

TransferData(0x34,0);
TransferData(0x04,0);
led mesg(IC_DAT2); //BRFINF
delayms(1200);

TransferData(0x34,0);
TransferData(0x04,0);

b
}

9.3 HBRE%E
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GN

VCC

P3.0

P3.1
P3.2

MCU

S IRED 35 WIRPS

9.4 HEOCS1F
#include <STC15.H>
#include <string.h>
#include <INTRINS.H>
#define uchar unsigned char
#define uint unsigned int
#define db P1
sbit rs=P3"0;
sbit rw=P3"1;
sbit e=P3"2;
sbit rst=P3"3;
uchar code IC_DATI[]={
"0123456789:;<=>7"
"PQRSTUVWXYZ[/]* " //0x80
"@ABCDEFGHIJKLMNO"
"'abcdefghijklmno" };
uchar code IC_DAT2[]={
" B PR E R //0x88
RYITT IR FRSL" 1/0x98
"HIRA SR IEL"
"HRRAT)EWAEA"};
e
27
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/T Bitmap 5 P BB /

/M E DA, 12864.bmp, HE [ BURZE & AL BIEHE M EZI AN EEIT //
/R R~F: 128 * 64 //

T i

unsigned char code nBitmapDot[] = /] BB

{
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x 7F,0xFB,0xC0,0xCF,0xF3,0xE0,0xDF,0xFE,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x7F,0xFB,0xC0,0xCF,0xF3,0xE0,0xDF,0xFE,
0x00,0x01,0x20,0x84,0x6C,0x08,0x40,0x00,0x60,0x 1B,0xE1,0xF7,0x8F,0x07,0xD8,0x06,
0x5F,0xF1,0x24,0x84,0xB4,0x44,0x47,0xBF,0x6F,0xDB,0xFF,0xF3,0x8F,0x0F,0xDB,0xF6,
0x32,0x91,0x24,0x95,0x6C,0x24,0x84,0xA 1,0x6F,0xD9,0xFE,0x3D,0x8C,0x04,0x 1B,0xF6,
0x04,0x43,0xA4,0x8E,0xB4,0x20,0x84,0xA1,0x6F,0xDB,0xFE,0xBD,0xC8,0xBE,0x1B,0xF6,
0x09,0x21,0x24,0x84,0x48,0x01,0x05,0x21,0x6F,0xD8,0xFF,0xFF,0xE1,0xFF,0x 1B,0xF6,
0x41,0x01,0x24,0x9F,0x7C,0x00,0x05,0x3F,0x6F,0xD8,0x71,0xE1,0x80,0x8E,0x 1B,0xF6,
0x2F,0xF1,0x24,0x8A,0xD0,0xFF,0xE4,0xA1,0x6F,0xD8,0x31,0xC1,0x80,0x04,0x1B,0xF6,
0x01,0x01,0x24,0x8A,0x7C,0x00,0x04,0xA1,0x60,0x1B,0x1E,0x01,0xF0,0x7B,0xD8,0x06,
0x03,0x81,0xA4,0x8A,0x50,0x11,0x04,0xA1,0x7F,0xFB,0x0E,0x49,0xFA,0x77,0xDF,0xFE,
0x25,0x43,0x24,0x8A,0x7C,0x20,0x87,0x21,0x7F,0xFB,0x36,0x4D,0x93,0x64,0xDF,0xFE,
0x59,0x30,0x44,0x8B,0x50,0x40,0x44,0x3F,0x00,0x03,0x9E,0xF2,0x6E,0x60,0xC0,0x00,
0x01,0x00,0x80,0x92,0x7C,0x80,0x24,0x21,0x00,0x03,0x0E,0xF6,0x6F,0x60,0xC0,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0F,0xDB,0xD9,0xFD,0x80,0x7C,0x3E,0x3E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x6F,0xD9,0xC9,0xFF,0x81,0x7F,0x 7E,0xFE,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x60,0x60,0xC0,0x7E,0x33,0x99,0xDE,0xF6,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0F,0x19,0x99,0xE9,0x93,0x 1 F,0x 1 E,0x 76,
0x02,0x00,0x44,0x01,0x00,0xF7,0xC0,0x88,0x0F,0x1B,0x09,0xCD,0xBB,0x1F,0x1C,0xFE,
0x7F,0xF0,0x44,0x01,0x00,0x94,0x40,0x88,0x7F,0x60,0xF6,0x00,0x4F,0x07,0xDF,0xCE,
0x40,0x10,0x44,0x1F,0xFC,0x94,0x40,0x88,0x7F,0x61,0xE6,0x10,0xEF,0x 1 F,0xDF,0xFE,
0x09,0x00,0x44,0x02,0x00,0xA7,0xC1,0x04,0x73,0x9B,0x01,0xB1,0xF0,0xDC,0xF8,0x38,
0x05,0x02,0x44,0x87,0xF8,0xA4,0x41,0x24,0x03,0xF1,0x87,0x3D,0xF1,0x9C,0x74,0x30,
0x11,0x01,0x45,0x0C,0x08,0x94,0x42,0x22,0x83,0xE3,0xC6,0x08,0x81,0x9C,0x26,0xF0,
0x09,0x00,0xC6,0x17,0xF8,0x97,0xC4,0x41,0x6F,0xDF,0xC9,0x80,0x00,0x9F,0x 1B,0xCE,
0x7F,0xF0,0x44,0x04,0x08,0x95,0x20,0x40,0x6F,0x9F,0xD9,0x25,0x10,0xDF,0x19,0xDE,
0x02,0x00,0x44,0x07,0xF8,0x95,0x40,0x88,0x70,0x00,0xC0,0x12,0x96,0xE4,0x78,0x08,
0x04,0xC0,0x44,0x04,0x08,0xE4,0x81,0x04,0x50,0x30,0xC6,0x00,0x00,0x 7F,0x39,0x3E,
0x18,0x20,0x44,0x04,0x08,0x86,0x43,0xFE,0x00,0x78,0xC6,0x35,0x60,0x7F,0x7B,0x3E,
0x60,0x13,0xFF,0x84,0x18,0x84,0x20,0x02,0x 1 F,0xC4,0x06,0x08,0x 10,0xC0,0xE6,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x3F,0x8E,0x06,0x00,0x0C,0x80,0xF6,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x6C,0xDE,0x20,0x00,0x80,0xDF,0x18,0x 1 E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x63,0x63,0xF0,0x00,0xC0,0x7D,0x01,0x0E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x63,0x23,0xCC,0x09,0x40,0x60,0xC3,0x86,
0x00,0x00,0x10,0x1F,0xFC,0x08,0x00,0x1E,0x78,0x78,0xDF,0x00,0x80,0xE6,0x 7F,0xF§,
0x3F,0xE0,0x10,0x01,0x40,0x04,0x03,0xE0,0x3C,0x78,0xDF,0x05,0xE2,0xF4,0x 7F ,0xFC,
0x00,0x20,0x10,0x01,0x40,0xFF,0xE0,0x40,0x04,0xE0,0xC3,0x01,0xF2,0x78,0x26,0xFE,
0x7F,0xA1,0xFF,0x0F,0xF8,0x20,0x80,0x84,0x0C,0xF0,0x08,0x03,0xF6,0x7F,0x74,0x 7E,

0x00,0x21,0x11,0x09,0x48,0x20,0x81,0xF8,0x01,0xF8,0x18,0x03,0xEE,0xFF,0x38,0x3E,
28
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0x3F,0x21,0x11,0x09,0x48,0x11,0x00,0x30,0x7C,0xE3,0x3E,0x00,0x21,0xE0,0x1E,0x1C,
0x21,0x21,0x11,0x09,0x48,0x11,0x00,0xC2,0x7C,0x83,0x3E,0x46,0xF7,0xE0,0x 1 E,0x0C,
0x21,0x21,0xFF,0x0A,0x38,0x0A,0x03,0xFF,0x10,0x1B,0x38,0x0F,0xFF,0x6E,0x78,0x36,
0x21,0x21,0x11,0x0C,0x08,0x04,0x00,0x21,0x7F,0x3B,0xF9,0x3F,0xFE,0x65,0x58,0x26,
0x3F,0x20,0x10,0x08,0x08,0x0A,0x01,0x24,0x67,0x61,0xF9,0xB3,0xCF,0x63,0xDE,0x06,
0x20,0x20,0x10,0x0F,0xF8,0x31,0x82,0x22,0x60,0x9B,0x36,0x06,0x60,0x0F,0x18,0x0E,
0x01,0xC0,0x10,0x08,0x08,0xC0,0x64,0x61,0x61,0xD9,0x76,0x06,0x60,0x07,0x18,0x 1 E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x63,0x03,0xC0,0xC8,0x73,0x8F,0xE1,0x 88,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x62,0x0B,0x80,0xFD,0xFF,0x87,0xFF,0x8C,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x60,0x 1 F,0x00,0xF7,0xCD,0x98,0xFF,0x 18,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x07,0xF8,0x30,0x70,0xF8,0xC3,0x8C,
0x00,0x10,0x10,0x00,0x78,0x04,0x00,0x20,0x00,0x01,0xF8,0x30,0x79,0xF8,0xC3,0x18,
0x7E,0x10,0x28,0x0F,0x80,0x02,0x00,0x50,0x7F,0xF8,0x37,0x0D,0xCF,0x67,0xDB,0xCE,
0x10,0x90,0x44,0x01,0x00,0xFF,0xE0,0x88,0x7F,0xF8,0x37,0xB7,0xEE,0xEF,0xDB,0xCE,
0x10,0x90,0x82,0x02,0x10,0x20,0x81,0x04,0x60,0x18,0x61,0xF3,0xF0,0xE4,0xC3,0x00,
0x1E,0x93,0x01,0x87,0xE0,0x11,0x06,0x03,0x6F,0xDB,0x19,0xFE,0x6F,0xFD,0xFF,0x38,
0x22,0x90,0xFE,0x00,0xC0,0x0E,0x01,0xFC,0x6F,0xDB,0x19,0xFE,0x6F,0xFB,0x 7F,0xBC,
0x52,0x90,0x10,0x03,0x08,0x31,0x80,0x20,0x6F,0xD9,0x8E,0xC1,0x9C,0x93,0x 1 E,0xCO0,
0x0A,0x90,0x10,0x0F,0xFC,0xD1,0x60,0x20,0x6F,0xDB,0x 1E,0x49,0x99,0x9B,0x 1 E,0x42,
0x04,0x91,0xFF,0x00,0x84,0x11,0x03,0xFE,0x6F,0xDB,0x3E,0xCC,0x00,0x7C,0x66,0x36,
0x08,0x10,0x10,0x04,0x90,0x11,0x00,0x20,0x6F,0xD9,0x35,0xBB,0x9D,0xEF,0xE6,0x26,
0x10,0x10,0x10,0x08,0x88,0x21,0x00,0x20,0x60,0x18,0x01,0xB7,0xBF,0xE7,0xF8,0x06,
0x20,0x73,0xFF,0x91,0x84,0x41,0x07,0xFF,0x 7F,0xF8,0x30,0xC2,0x0F ,0x9F,0x 1 E,0XFE,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x 7F,0xF8,0x20,0x46,0x0F,0x9F,0x0E,0xFE,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00

¥
void delay(unsigned int m) 1FERTFE R
{
unsigned int i,j;
for(i=0;1<m;i++)
for(j=0:j<20;j++);
¥
void delayms(unsigned int n) /IFERF10xnZEFDIEFF
{

unsigned int i,j;
for(i=0;i<n;i++)

for(j=03<1000;j++);

}

/********************************************************************
* Z R : sendbyte()

*IhEE  RBRSNEOBRENN, KIEEHIE

* &N\ : zdata

T

***********************************************************************/

void sendbyte(unsigned char zdata)

{

29
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unsigned int i;

e=0;

for(i=0; i<8; i++)

{rw=(bit)(zdata & 0x80);
zdata=zdata<<l1;
e=0;
e=1;

h

h

/********************************************************************

* ZFR . TransferData ()

* IR EER OIS HEIE

*#\ : datal,DI

T T
***********************************************************************/

void TransferData(uchar datal,bit DI)

{
if(DI==0)sendbyte(0xf8);
else sendbyte(0Oxfa);
sendbyte(datal & 0xf0);
sendbyte((datal << 4) & 0xf0);
h
void initinal(void) //LCD=Z VIRV IEF
{
rst=0;
delay(10);
rst=1;
delayms(5); /K FAOMS R SE B 72

TransferData(0x30,0); //Extended Function Set :8BIT1X &,
//RE=0: basic instruction set, G=0 :graphic display OFF

delay(10); /I KF100uSHYFERS T2 7

TransferData(0x30,0); //Function Set

delay(5); ITRF3TuSH ZERTFE

TransferData(0x03,0); //Display on Control

delay(10); /I KF100uSHYFERS T2 7

TransferData(0x0C,0); //Display Control,D=1, & 7~

delay(10); /I RF100uSHI FE RS 72 7

TransferData(0x01,0); //Display Clear

delay(2); /I RF10mSHI FE R T2

TransferData(0x06,0); //Enry Mode Set, AR MG 13 Z2 0 L7550

delay(10); /I KF100uSHYFERS T2 7

}

/********************************************************************
* R disp_dat(HiRl, #iR2)
* IhEE - B EEIE
RN BEREL #E2
TR
***********************************************************************/
void disp_dat(unsigned char datl,unsigned char dat2)
30
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{
int 1,j;
TransferData(0x36,0);
for(i=0;1<16;i++) //
{
TransferData((0x80 + (i*2)),0); //SET FEE b3t VERTICAL ADD
TransferData(0x80,0);  /SET 7K HORIZONTAL ADD
for(j=0;j<16;j++)
{
TransferData(datl,1);

h
TransferData((0x80 + (i*2)+1),0); //SET #EFH#biif VERTICAL ADD

TransferData(0x80,0);  /SET 7K HORIZONTAL ADD
for(j=0;j<16:j++)
{

}

H
for(i=0;i<16;i++) /!

{
TransferData((0x80 + (i*2)),0); /SET #FE & #13it VERTICAL ADD

TransferData(0x88,0);  //SET 7K HORIZONTAL ADD
for(j=0;j<16;j++)
{
TransferData(datl,1);

h
TransferData((0x80 + (i*2)+1),0); //SET #EFH#biif VERTICAL ADD

TransferData(0x88,0);  //SET 7Kt HORIZONTAL ADD
for(j=0;j<16:j++)

TransferData(dat2,1);

{

}

}
}
T i
void disp_bmp(uchar code *bmpadd)

{ uchariy;
uint k=0;

TransferData(dat2,1);

TransferData(0x36,0);

for(i=0;i<32;i++) /l
{
TransferData((0x80 +1),0); /SET FEEF#ilt VERTICAL ADD
TransferData(0x80,0);  //SET 7K3E#bit HORIZONTAL ADD
for(j=0;j<16;j++)
{

TransferData(bmpadd[k],1);
k++;

}

for(i=0;i<32;i++) /!
{
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TransferData((0x80 +1),0); /SET #FE HH#uilf VERTICAL ADD
TransferData(0x88,0);  /SET 7K HORIZONTAL ADD
for(j=0;j<16;j++)

{

TransferData(bmpadd[k],1);
k++;

}

/********************************************************************
* ZF7 : LCD_MESG()
<\ 3N — = 77 K
*IHEE : BARXFERE
***********************************************************************/

void led mesg(unsigned char code *adderl)

{

unsigned char i;
TransferData(0x30,0);
TransferData(0x30,0);
TransferData(0x80,0); //Set Graphic Display RAM Address

for(i=0;i<32;i++)
{
TransferData(*adderl,1);
adder1++;

}

TransferData(0x30,0);
TransferData(0x30,0);
TransferData(0x90,0); //Set Graphic Display RAM Address

for(i=0;1<32;i++)
{
TransferData(*adderl,1);
adderl++;
h
}
TNy

void bmpclear()
{

uchar i,j;
TransferData(0x34,0);

for(i=0;i<32;i++)
{
TransferData(0x80+1,0);

TransferData(0x80,0);
for(j=0;j<32;j++)
TransferData(0,1);

}

/********************************************************************
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* Z %R - Main()

* I8

void

{

initinal();

£ TR

***********************************************************************/

main(void)

while(1)

{
TransferData(0x30,0);
TransferData(0x01,0);//txtclear();
delayms(2);
disp_dat(0xff,0xff);
delayms(1000);
disp_dat(Oxaa,0xaa); //Seperate Rows I
delayms(1000);
disp_dat(0xff,0x00); //Seperate Columns II
delayms(1000);
disp_dat(0Oxaa,0x55); //Seperate Dots I
delayms(1000);
disp_dat(0x55,0xaa); //Seperate Dots I
delayms(1000);
//txtclear();
bmpclear();

lcd mesg(IC_DAT1); /BrRAEX
delayms(1200);

TransferData(0x30,0);
TransferData(0x01,0);//txtclear();
delayms(2);

disp_bmp(bmp1);
delayms(1200);

bmpclear();
TransferData(0x34,0);

TransferData(0x04,0);
lcd_mesg(IC_DAT2); //BIRHEINFE
delayms(1200);

TransferData(0x34,0);
TransferData(0x04,0);

}

}

1033 = EIN

LiR@ET= (LCD)
RRETSREREE, BYBHKR ARG, IREVERELH. MENEDIENTER: |
RIFREAEERNETCERN. ISNEENEESSERIKERL. HmikerRBRUE.

(1)
(2)
B,
(3)
(4)
(5)

AEMLLHBHELERNRAEMBRNRELR. BRERFRENRLE,

FERZ S H bR A LR B A B

/FBALCDE ~E R # R)WiskizRF

Rt

MBI ERSKE, ITOSKEMNEEK, RSERRETHRRAZFILE,

WIBRA S RHEENRENER ., LEEEAENLE.

AEHERBERN R R E TR
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2.8 B RER
2N FREI
LCMMREMBEEESHEE. BRdEE, FAEMEAHFER. MEFBRNTILS.
(1) AZENEEAHTRRLEEBER FHNE.
(2) BEDBELHIIMNIIL. BERHRE. BahEHAHSIERNHEERRKENPCB,
(3) IFMabiRsE ML ES, TEHERBATXER (fl, EL) .
(4) RRFKLCMRES, BEHRPCBIRAZEMES, MTHhsiHmh, B EEMIETHHE TET
EMREREMNETESEBRERE.
(5) BREEEEEHERE, SNEMEAEESFTESTREMREEMR MMSBREREE.
A 1::)
LCME&CMOS LSI, X¥1tK1% % N REBEE RS, AP
(1) HRERSERERN, MEHEN., 2B AKTEEASSMEEFISEEMAF, WLSHE
#. PCBHHSEMNENm T,
(2) BRNREFEEFBNSEMFHE RS ET.
3) ReeFAEFRZEBAKE,
4) WRERBMBELLT], NRIFEM, FHHLEREREFKIE,
5)
6)

TERMIGNETEENMHEBRER, STES BUERSE (BKR) #.
. AT TBRE|[SENERR, BIAEXHEE H50-60%,

23084
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