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ITEM Mormal dimensions
nsplay Format Beharacters*l lines 5*7 dots 00N
Maodule dmension SO.O[WFBDOM*13.6 (MAX ) (T)
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Dty mas 1160wy, 1/3Bas AND 14DUTY, 13BlAS
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3.DIMENSIONAL OUTLINE OR TABLE
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NOTES v
: 225
1. DISPLAY TYPE: STN/BLUE Dian
2. LCD OPERATING WOLTAGE: 5.0V . LL?EEEE
R ooooo
3. OPERATING TEMPERATURE: O'CrE0C - oo
4. STORAGE TEMPERATURE: — O CrE0C OTAL JoT
5. DRWE MODE: 1/8D,1 /4B g j; 85 W9 g
&, VIEWING DIRECTION: £:00 - . n
7. POLARIZER TYPE: TRANSMISSIVE NEGATIVE i 2 18
5. CONMECTOR: ZEBRA i 2, 8 %a, S o,
o, BACK LIGHT: WHITE ) % 49 1: #— >
2.55 e o] 257
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W) (50 ¢ 0=0) (20 3 00 (=
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IE B0 IE OP B0 OF 5P X0 Db S O @
00000 00000 00000 00000 00000 00000 00000 00000
00000 00000 00000 00000 00000 00000 00000 00000
00000 00000 00000 00000 00000 00000 00000 00000
00000 00000 00000 00000 00000 00000 00000 00000
00000 00000 00000 00000 00000 00000 00000 00000
00000 00000 00000 00000 00000 00000 00000 00000
00000 00000 00000 00000 00000 00000 00000 00000
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PIN 41 42 435 44 45 46 47 48 49 50 51 40 39 38 37 36 35 34 33 32 31 30

S1 52 35 54 sb 56 S7 S8 39 | 510 | S11 ) S12 | S13 | S14 | S156 | 516 | S17 | S18 | 519 | S20 | S21 | 2%
il 11 9c 30 ac =0} e 7D K K2 10 BC 6D 5C 50 4C 4D A1 23
c2 12 396 9E a6 8 /G 7E Ko | A3 g 8G BE 3G oE 4G 4E C= 24
c3 13 3B 8F 3B 8F is] i x5 ] X4 d BB BF 5B SF 4B 4F il 25
C4 14 9A BA TA S1 7 REM |TOTAL| BA | EPD | 5A | SGL [ 4A | PGM 26
cs 19 [ 128 | 12A | 11B | 11A | 108 | 10A | PITCH| X& 6 |TRACK| 3C 30 2C 20 1C 10 A F 27
CE 16 | 126 | 12F | 116 | 11F | 10G | 10F | BMP | X9 5 |TOTALZ| 3G 3B 26 2E 16 1E |CARD| 1 28
c7 17 [ 12C | 12E | 11C | 11E | 10€ | 10E | = pAR 4 MP3 | 3B 3F 2B 2F 1B 1F | USE | RPT | 28
c8 18 19 [ 120 PT [ 11D | 20 ) 10D | P2 A2 22 21 3 2 1 JA | CUE | 24 32 1A 3 a0
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4.PIN DESCRIPTION
Pinno. Symbeol Function
| V88  |Ground
2 VDD Ipower Supply +5V
: Vo Contrast Adjustment
Register Selection Input
1 = Data Register
" L 0 = Instruction Register (for WRITE)
Busy flag address counter (for READ)
. — Read/\\rite signal input is used to select the read/write mode
' High = Read mode, Low = Wite mode
6 E Start enable signal to read or write the data
LCD Data Port. Used for data transfer between the MPU and the
T~14 DBO~DB7
LCD module. DB7 can be used as a busy flag.
15 {C8 Chip select
16 WR Write clock input
17 DATA  |Serial data input
18 V88 Ground
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S.MAXIMUM ABSOLUTE LIMIT (T=25C)
Standard value
Item Symbaol Uiyt
Min. Ly pr. IMax.
Power supply voltage for logie Vi 43 540 53 v
Driver supply wltage for LCD Vien 4.3 4.5 4.8 v
Operating lemperature Topr 4] +351) e
Storage Wwemperature Tstg -1 i) bl 1B
MNote: Voltage greater than above may damage the module
6.ELECTRICAL CHARACTERISTICS.
O-1DC Characteristics{ I=25C)
Item Symhbaol hin Twp Max Litnl Testcondition
Operabing wltage Voo 510 Vv
Input high wltage Vi 23 VDD v PINS{ERSRAW DRO-DBT)
Input kv woltage Vi 4.3 0.6 v
Inpul high wllage Vi VDID-1 VDD v PIN OS5
Inpul low wiltage Via 42 1.0 v PIN OS]
Outpul ligh valtage Vo 24 AU B B v Iy =0, Im ALPINS:DBO-DRT
Cutput low wltage Vi 04 Vv Iy =0 T mA PINS: DBO-DRY
Output high voltage Vo | 09VDD vhD v Ly==-40uA PINS:CL1CL2 MDD
Cutput low wltage Vi aIvDD v oy = MWuA PINS:CLLCL2Z MDD
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6-2 AC Characteristics
Write Mode
i V.—-‘ ~\Jllll--'
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Interface mode with LCD Driver
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6-3 AC Characteristics (VDD=5V)
Symbol Characteristics Test Condition Min. | Typ. Max. Unit
Read/Write mode
Te Enable Cyele Time Pin E 500 = = ns
Ty Enable Pulse Width Pin E 230 = = ns
Tw Enable Pulse Width Pin E 230 = = ns
Te, Tp Enable Rise/Fall Pin E = = 20 ns
Tse: Address Setup Time Pins: RS,RW,E 40 = = ns
Thn1 Address Hold Time Pins: RS,RW,E 10 = = 1S
Tspo Data Setup Time Pins: DBO - DBY 80 = = ns
Tino Data Hold Time Pins: DBO - DBY 10 = = ns
I Data Outpt Pins: DBO - DBT | - - 120 ns
DelavTime
Interface Mode with LCD Driver
Tewn Clock Pulse with high | Pins: CL1, CL2 | 800 = = ns
T Clock Pulse with low Pins: CL1, CLZ | 800 = = ns
Tesp Clock Setup Time Pins: CL1, CL2 500 = = ns
Tose Data Setup Time Pin: D 300 = = ns
Ti Data Hold Time Pin: D 300 - - ns
Tp M Delay Time Pin: M == = 1000 s
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7.Instruction Description
b Execitiontime
ructian a [Tlmptiﬁ'c:l
Instruction Dascription
Fosc= Fogc= Fosc=
RS | RW |DB7 |DBG |DBS (0SB4 |DB3 |[DEZ |DB1 |DBO
180KMHz | ZTOKHz | 350KH2
Wirte “20H" to DDRAM
Ciear Digplay & i 1] [0 a a 0 0 0 1 and sat DDRAM addracs | 2.16ms | 1.62ms | 1.18me
D "00H fram AC
Sat DDRAM address to
VoM™ from AC and
meturn  Cursar 1o its
Return Homa 0 0 [ Q Q ] 0 0 1 2.16ms | 1,52ms | 1.18ms
original position if shifted
The cantants of DDRAM
ara not changad.
Assign  cursar  moving
Entry Mode
- 0 L] (4] 0 ¢} 1] 0 1 ¥D 8 | direction and anabis the 83us 38use 28ue
€
shift of entire display
Set display (D},
Digpiay ON/ . 0 o 0 o o ; D c B cursar{C), and blinking of §3.e I8ue 2ue
OFF Control cursor(B) onloff control
bt
Set cursor moving and
dispiay shift cantral bit,
Cursar or
1] 0 g 0 G 1 |SC|RL and tha direction, without S3us J8us 20us
Display Shift
changing of DDRAM
data
Sat interface data length
[OL: 8-bitid-bit), numbars
of display @ne (N
Function Set 0 0 gl]o0 1 (DL| N F i S3us 38us 28us
Zdina1-ling) and, dsplay
font type (F:5x10
dote/5x8 dolg)
Set CGRAM Set CGRAM addrass n
0 0 [} 1 |ACS|AC4 | AC3I|ACZ | ACT |ACT 53us 38us 2%us
Addrass addrase counlar
Set DDRAM Sel DDRAM address in
0 0 1 |ACE|ACE|ACS|ACI|AC2Z|ACT |ACT S3ue 38ue 20ue
Addrass address countar
Vihethar during intarnal
operation or not can be
Read Busy Flag
known by reading BF
and Address 0 1 BF |ACE|ACS|ACS | ACS|ACZ|ACT |ACT
The contents of address
Countar
pounter can alsn  be
read.
Wiita Data to Write data inta intarnal
| ¢ |DT|DE|DE|D4 | D3| D2 D1 | DO Saus 38us 28us
R&M RAM [DDRAMIGGRAM)
Read Data from Read data from internal
1 1 DT | D6 (D5 |D4 | D3 (D2 | D1 | DO 53us 38us 28us
R RAM [DDRAMICGRAM)
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Namie 1D Command Code /C Function Def.
READ 1 10 |AGAAASAZATAODODID2DS | I | Read data from the RAM
WRITE 101 [AGAAAZAZATAODODIDZD3 | I | Write data to the RAM
READ-
MODIFY- 101 |AGAAASAZATAODODID2DS | D | READ and WRITE to the RAM
WRITE
_ Turn off both system oscillator .
SYS DIS 100 | 0000-0000-X C and LCD bias generator Yes
SYS EN 100 |0000-0001-X C | Turn on system oscillator
LCD OFF 100 |0000-00L0-X C | Turn off LCD bias generator Yes
LCD ON 1 00 (0000-0011-X C | Turn on LCD bias generator
TIMER DIS (1 000 [ 0000-0100-X C | Dhsable time base output
WDTDIS | 100 |0000-0101-X ¢ |Disable WDT time-out flag
output
TIMER EN (100 [0000-0110-X C | Enable time base output
WDTEN [100[0000-0111-X o |Emable WDT time-out flag
output
TONE OFF (1 00 [0000-1000-X C | Turn off tone outputs Yes
TONE ON (100 [0000-1001-X C | Turn on tone outputs
Clear the contents of time base
CLRTIMER |1 00 | 0000-11XX-X c generator
CLEWDT |100]|0000-111X-X C | Clear the contents of WDT stage
. Swvstem clock source, erystal
XTAL 32K |1 00 |0001-01XX-X C oscillator
RC256K | 100 |0001-108X-X ¢ |System clock source, on-chip RC |y,
ngcillator
e System clock source, external
EXT 256K (100 |0001-11XX-X c dock source
LCD 1/2 bias option
BIAS 1/2 100 | 0010-anx0X c ab=00: 2 commons option
' ab=01: 3 commons option
ab=10: 4 commons option
LCD 1/3 bias option
BIAS 13 100 |0010-ahX1.X c ab=00: 2 commons option
N ab=01: 3 commons option
ah=10: 4 commons option
TONE 4K 100 |0T0X-XXXX-X C | Tone frequency, 4kHz
TONE 2K LOO[01IX-XXXX-X C | Tone frequency, 2kHz
IRQ DIS 100 | 100X-0XXX-X C |Disable IRQ output Yes
%10
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8.STANDARD CHARACTER PATTERN
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