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. 1.BASIC SPECIFICATIONS .

1.1.Display Specifications

1) LCD Mode : FTN : Posltive : Transflective
2) Display Color *1 ' ' ' '
¢ Display Colus . Display Data “1" . Black
© Background Color : Display Data “0" : White
3) Viewing Angle . 8 O'clock Direction
4) Driving Duty and Bias :  1/30 Duty, 1/5 Bias :
5) Backlight . LED Backlight (Yellow Green)

o]

"1 Color tone is slightly changed by temperature and driving volta;
1.2.Mechanical Spccifications

1) Outline Dimension : Refe: Lo altached outline dimensians flgure TD-270231
2) Design Dimension : Refer to attached design dimensions figure 11025581
3) Wiring Drawing : Refer to attached wiring diawing figure M10255C1

A . M10255D1
4) Display Format 12 x 4 + jcons (Characless)
5) Character Structure” & x 7 (Pixels)
6) Pixel Sizc :0.26 x« 0.49 (mm)
7) Pixel Pitch :04 x 053 (mm)
8) Weight : Approx. 7.4 (g)
1.3.Block Diagram ‘
] A / —
com1v]  LCD PANEL COM 15
. i
— << ' 1 .
™~ H
a | <7 'sec 63 > | ’*D}— :

*->te SED1230 ii—DI—lr '

2 . [N

LED1+ LED1. A0 D7-DO VDD RES LEC2+ LED2-
WR V&S
CcS
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1.4. Terminal Functions

1 LED1+ | |LED1 Anode

2 LED1- | ILED1- Calhode

3 A0 I [Selects Register

(CL" = Command, “H" = Data)
4 WR {  |Write Enable [nput (“L" = Aclive)
5 CS I [Chip Selects ("L” = Enable)
6~13|D7--D0 | |Data Bus . ‘

14 VDD [ |Power Supply for Logic(2.8V+1%)
16 VSS 1 GGround

16 RES I jReset
17 LED2+ I {LED2 Anode
18 LED2- | |LEDZ2 Cathode
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2.ABSOLUTE MAXIMUM RATINGS
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B
SR i‘*‘F et L
Power bupply Voltage VDD-VSS | -0.3 6.0 \A '
LCD Driving Voltage VDD-V5 | -0.3 16.0 \"
Input Voltage VIN 0.3 |VDD+0.3| V
Operating Temperature TOP - | <30 70 *C [No Cond2nsation
Storage Temperaturc TST -40 80 °C [No vibra1.iPn and shock
‘ within 18 hours.
No Condzsnsation
LED Backlighl . | 4 parallel 80 ™ N -
Forward Current | 2 serics I+ - mA |Ta = 25°(]
"1 . 2 parallel 40
LED Backlight 4 parallel 4
Reverse Voltage VR V |Ta=2820
2 setles 8
. 2 pardllel
LED Backlight Power . PD 200 |mW/|Ta- 2600
Dissipation
*1 : Allowable Forward Current Derating,
IF (,T-'A)
- 8072
40°3 |— ___—,\ ........................
20 |+ e !
0 > Temp (°c)

-30

+25

+70
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3,ELECTRICAL CHARACTERISTICS

3.1.DC Characteristics

3.1.1.Maodule DC Characteristics

Ta = -30~70°

FOM-A1010 (Rev. 0)
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T, VDD = 2.8V+1%

:;;:i 5 ‘.nﬂ,:%g,‘:f‘{:ﬂi;rgﬁﬁ i Am “_‘:ri--“f. ,z r*‘gﬁigg;;; ; 24 .'::‘i'f:ﬂ!ﬁ %i“ i ngl _1r
i e ﬁsiztﬁiﬁg?ﬁﬁﬁf.‘“ e }ifg*mﬁ 4;,‘:‘:":5
Power Supply Voltage VDD 2.0 | 28 | 2.83 Voo,
Adjustment range of 4.5 - 3VDD
LCD driving Voltage {VDD-V5]| | Depending on Optical { V | VDD, /&
(Triple Boost) Characteristics
"0" Input Voltage VIL 0 - {0.2vDD| V *
“1” Input Voltage VIH . [0.8VDD] - VDD | Vv
I/O Leak Current I -1.0 1.0 | pA i VIN = VDD
or VSS
Power Supply Current IDD - 0211 025 |mA VED Normal
Mode
- - 50 |pA | VDD| |Sleep Mode
Frame Frequency frr 70 - 130 | Hz VOD Ta=25"C

*1

AQ, RES, CS, WR, D0 ~ D7
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3.2.AC Characteristics
— : Ta = -30~70°C VE D = 2.8V+1%

Addree,q Hold Tlmp taHs 30 - ns A0, CS

Address Setup Time taws 60 - ns

System Cycle Time - fcycs 500 ns, WR

Conlol Pulse Width lce 100 - ns

Data Setup Time foso 100 - ns DO ~ D7

Data Hold Time tDHA 50 - ns

*1  The input signal rise time and fall time shall both be 15us or | 2ss.

"2 Eachiiming is based on 20% and 80% of VDD.

3.3.Timing Charl

tAHS

A0, CS"

WR

DO ~ D7
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4.0OPERATING SPECIFICATIONS

4.1.Function Specifications

4.1.1.Instruction Table

'ésak, 5

~,

ECM-A1010 (Rev. 0)
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* Invalid NData

a ?r. 5;; sﬁa_ﬁ%ur’ﬁh&:w‘fé;
:'5 Eﬂ"“““ i ‘ﬂi‘lﬁfmr{-{w

e

Moves cursor 1o Home posmon,

Static Display 0jo0

Control

. H TS ey iy J. oy ]
Cursor Home 01010/{0
0 1

Sets display mo
static digplay terr
(SEGS1,COMST
SD1,8D0=0,0
SD1,8D0=0, 1

SD1,SD0=1,0:

SD1,SD0 =1, 1

e of symbol by
ninal

).
Display OFF
1 ~ 2Hz Blink
3 ~ 4Hz Blink
Display ON

Display 0j0]|0(1
ON/OFF
Control

DC

Sets cursor ONM/OFF, cursor blink

ON/OFF, double
and display ON/(
display terminal.

SCGS2-6, COMS:
C =1:Cursor

OON

‘c.xrsor ON/OFF

F F by dynamic
SEGXX, COMXX,
3)

C =0:Cursort
B =1:
B =0:
DC=1:
DC=0:
D -1:
D =0:

Blink OF
Double (T

FF
Blink O} i

Doubfs i 'uUlbOl OFF
Display DN
Display Or—F 1

F .
Cursor ON

PowerSave O] 0! 110

PS

Sets power save

oscillator circun ¢
PS=1:PowerS.
PS =0 : Power S

O =1: Oscillate
O =0: Oscillatc

DN/OFF and
N/OFF.

ave ON

e OFF

:r Circult ON
if Circuit OFF
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502N lj%n””‘ﬁ?*
el iﬁﬂi

AR

il
A

STl

ety

Wi wai]
-----

ga\sa

S

Power Supply| 0
Control

_'?;FS a& -\-.“}

1

0

&4
ﬁ.ﬁzﬂ_ﬂ hruyt“‘; 425 .'l;f

%’m’ KD

[ECM-A1010 (Rev 0)
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* lnvalid Data

At

B

R

:{ipmg Ttt'd.a‘_n:' """""i;‘g"‘“‘)&. lma 15* ‘Eﬂlﬂ‘
\.J%Fi‘i 3'&3 %! igﬁ:"

?il%:%ff
1

0 [VC

VF| P

{VF = 0: Voltagn IFollower OFF

Sets internal voltage neguldtor )
ON/OFF. voltage booster
ON/OFF and voliage follower
ON/OFF, |

VC = 1:Voltage ﬁegulator ON
VC = 0: Voltage Regulator OFF
P =1 Voltage E‘:tooster ON

P =0:Voltage Booster OFF
VF =1 : Voltaga I‘ ollower ON

System Set | 0

N2 N1}

Electronic 0
Vol. Register

1

MSB

LSB

Scts CGRAM to JSE/NO USE
and the number m}f display lines.
CC =1:CG Rv}M Use

CC =0:CGRAM Not Use
N2,N1=0,0:2 1‘_lnes

N2, N1=0,1:3 Lines

N2,N1=10:4 I.‘.mes

i Sels the data tc ¢ Ie'ctronlc volume

1egister. *2

RAM Address| 0
Set -

‘ADDRESS

Sets the address to DDRAM,
CGRAM or symbol register.  *3

RAM Writing | 1

LVATA

Sets the data to [IDRAM,

CGRAM or symbal register. *3
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*1 Display ON/OFF (Voltage Booster ON)

To turn ON and OFF the display, please follow (he flow chart shown
an unintended display for a moment may occur if display is ON/OFF
command. With this flow, power consumption, while display is OFF,

ECM-A1010 (Rev. 0)
10 0f 28

below. because

can be reduced.

- [veovespoweron|
‘ * Wait sufficiently until | .o .
power supply stabilize. i <Display OFr>
] Power Save: (J‘N
I Reeet I RF Circuit OF F
| !
I_Wait Over 10pS I v = lPowcr Suuply Dontrol]
| D
System Set l i <Display ON>
] ' ; Power Save ON
Static lcon OFF RF Cireuit Qb
Display ON ! l
| P | WaitOver 20ns |
Power Save OFF l 1
RF Clrcuit ON P ll—’ower Suuply o ﬂmlj

[
L ' ClearRAM—l

I Wail Over 20mS l
|

Iiowcr Suuply Cont@

..................................................................................

* Make the following command aller “System Set” and before “Powar
= Static Display Control '
*» Electronic Volume Regisler Sel
* RAM Data Set (Set "Non-Display" area as "Blank” or “07)

<ln case not usinAg on-chip power supply> |
Turn ON/OFF the external power supply to V1 to V5 at the san
Power Supply Control command,

Siupply Control”

le: tirning as

by “Display ON™
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-2 Set Electronic Vol. Register

Hex code 70H~rFH

. " DL }fﬁ'}fﬁ
%ﬁu i GE"E;&.:; & ﬁf-‘:‘qi :‘%; J.%%a‘f;
0 0 O 0 Small

4 1
1 1 , 1 I 1 Large

Note; When not use the electronic volume control funcﬁon. st to
(N3, N2, N1, BO) = (0, 0, U, ).

‘3 RAM Address Set
1) The address length that can be setted is "00H ~ 7FH". ~
2) When write the data to RAM. this command set the address|that should be
write the data at, and the address is incremented automatic lly by writing the
data continuously.

- RAM Address Lowar 4 Bit

AT e e el e

- I

= B CGRAM(OOH) 31 " | - CGRAM(MH)  “a- -
E : CG RAM (0211)  *3-1 - | CORAM(O3H) -3-1 -
2 ES -

pu : DD RAM 1Ling *3-2 s 1034 -

§ : DDRAM 2 Line  *3-2 ' KL

| DDRAM3Llne ‘32 - - “34]’

= DDRAMAline 32 a4l |

é 7 Symbol Register  "3-3 -

-:No Use
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*3.1 CG RAM
By System Set Command, select use of CG RAM when tise (G KAM.
There is the volume of CG RAM 140 bit, and it is possible for registering 4 kinds
arbitrary patterns by constitution of 5 x 7 dots. ‘

between Character Pattern, CG RAM Address a aracter Code
gﬁ" e ‘.?‘%ﬁé%;’ﬂ“ﬁ& eeRen ey
i "‘:‘i’ﬂ e P
A 0] « f «+ | ~lof1 1]

02H «+t— [10H~16H|x1H| = | « | + | 1|00 ] 0
x2H[ « [+ ~]1]o0]o]o
s3H] = |« s Jol1]1] 1
»4H| » | = * 0)ojo}oO :
xsHl = | | ~]lolo]|o]o My
xoH] « o | =111 )11 N
x7HI = | =» » x = L v . ’

01H +— J08H~0EH|x8H| = | « | s o |o|1]0]o0 L im0

03H <p— [18H~1CH=oi| « f+ |« Jofo|1jo o ][] || FEE
xaHl =« |« | «lol1 |11 |0} 3R Ill ]
«BHl ~ [« [ «lol1]1]1]0 'L_I-IIIIII-D
xchl « {+« [« (ol 1|10 COM llll I
«DH ~ | = | =1 l1fa{4+ 1] M ||ll N
xBH] = |« |« a1 ] ]| M | .
wFH} » = E * * & = *

Nou Use 1:0N, 0: OFF

‘Note ; Itis completed to Iindicate arbitrary Character Pattern when wiices in
Character Code 00H to 031] at DD RAM.
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*3-2 DD RAM
Character Pattern is indicated on LCD when in Character Code 2t |

Retationship of between DD RAM and Display on LCD.

30H| [31H| [32H] |33H[ |34H| |35H| |36H| [37H] [38H] [39H] [3AH |5

40H| [4TH| |42H| [43H| |44H| |abH| |46H] |47H] |48H| |4a9H] |4AH| |4

BH

SOH] [51H] |52H| |53H] |54H] [55H] |S6H| [5/H] [58H] [59H] [sAH] |5

BH

60H| |61H| [62H] [631] [64n] |65H] |66n| I67H| e8] l69n] lsar] |6

BSH| |

*3-3 Symbol Register

It 1s completed to indicate a Symbol by writing in data at Symbol Fe.

(RAM Address 70! l -~ 7CH)

?Eﬁga

greom i, Tt

-uﬂ.

_‘_&m::_. £ ﬁ_u.u.lpn .g.d ‘

13 “u. “ﬁ" 73 TEREsE “"‘"l T kT R RS R T |
2 ﬂfﬁfﬂﬁﬁw ﬁ"%”" apg&d' ;ﬁ&m e

jister.

70H sY11|sov1|svi2|sy2| -
/1H o * |sv13|sya|syia]sval| -
| 72H * | <+ |, _|ovas{sys|svie|sye|. -
73H I . ; . . | .- | .
74 H < |- © |svi7|sv7|svis|svre| -
75 H . * |~ |sv19|svoe|syaolsyiof -
76 H bl sva| - sy - |
77H Tl v | ¢ Isyas] - svas] | - |
78 H i = |sva2s| - |syar| - | -
79K R * |sya2e| -+ |svao| + | -
(AH . | = |svat] ¢ |sya4| ¢ | -
7811 M + - 3Y 33 * SY 32 - -
7CH S I . ’ * |svao|syas| *

Notes ; =;Don'tCare.
; Symbol ON = “1", OFF = “0"

D RAM.

2CM-A1010 (Rev 0)
13 0f 20
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*34 Signal ,
the Signat turns on by writing Character Code at RAM Address 4C:
6CH. ' '

-(CM-A1010 (Rev. 0)

14 0f28

H, 5CH and

ew:"-ﬁié‘;ﬁ‘srgu x,"a,. R ?{3#;"“’ SR
'SH:’S‘ "‘ "‘7;'2! f‘ didid:z
SN i «w -m ffgé‘iy. S ﬁ% ﬂ'a‘ﬂ

: ] - +* 4 - - -

- ' - - .' ) - - -

4CH wxl 1 R * N * - ‘

4 L d » - L 3 * “ E 3

. ¢ . N SI6 *

M - M ° St 1 St7 *

- L 4 *® - * - *

- [ . » [d S' 8 -

~ 4 * - Sl 2 Si8 °

5CH sxH 4 - y * |[.s13|sl10 .
.

< ¢ * - - - Sl 11 -

- L - ] » t [

e - B - Si4 | SI112 *

: . * | | sis |si3 .

O6CH S xxH - - - ° * " *

~¢ * « . - . Sl 14 -

* * = B * 5115 *

. -* - * - - -

Note ;: *:No Use
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*3-6  Symbol and Signal No.
A _ _
NS 5124
- Y 1. 57
~ L—1 |1 e
SYi 5Y3 5§ SY7 SY9 R svos
sy T P 5Y30
Ny SRl 5Y3)
AN =
| 5732
Tosv2 7 ova T svg Y7 gve ™7 oypp ™ g
' sva3 PPIEER
5Y11 SY21 :
SY13 SY15 SY17 SY1Y A L ]
syl2 5Y14 5716 SY18 5120 SYZ3 SY 44
s “—————————--——-\_.
[r— S11 S6 mmm—
| SI7 Sig
@ . O ®
JE S — Al R e —
N
G L,\" "B st () s
%
———— Sl4. S| | © emene—esny
| |
) bosis] st3 ) siie@®
onamr—— l 5[[5——
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4.2.Reset Circuit

-When RES input becames active, this LS is initialized.
Initial Settings- : S
1. Static Display Control
SDD, SDI=0; OFF
2. Display ON/OFF Control
C =0; Cursor OFF
B =0, Blink OFF
NC = QO ; Nouble Cursor QFF
D =0, Display OFF
‘3. Power Save
O =0, Oscillator OFF
PS = 0 : Power save OFF
4. Power Supply Control _
VC =0 ; Voltage Regulation Circuit OFF
VF =0 ; Voltage Follower OFF
P =0; Voltage Booster OFF
5. System Set :
CG=0; CG RAM No Use
6. Electronic Volume Set
Register (0 0,0,0)

RCS terminal should be connected to the MPU reset terminal so (hallbolh devices are
reset at the same time.

Active level pulse width of RES signal must be kept 10)1S.
Normal operation starts after 1us from the edge on RES. *
If it is not properly initialized by RES input when power is turned ON, there is
possublhty to lock itself into a start that cannot be canceled.

* Reset Timing ‘
1p8 (Dan't Operate)

RES Signal r »
(Serial Interface) Uon't Care | » 1\[ .
‘ ) ‘ Min.10us Max, 150

“a
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-4.3.Low Power Mode

Sleep mode -
Let the power supply circuit and oscillator circuit off by commanc
sleep mode by power save command , then save the power supj
to the static supply current,
1.LCD Output
VDD Level
2.DDRAM.CGRAM
The content is saved without any changes regardiess of CN,
mode. ‘
3.0peration mode keeps the condition of pre sleep mode.
Internal circtiit is all stopped.
4.Power Supply Circurt , Oscillator Circuit .
Use power save command and power control command té I
power supply and oscillator circuit off. ‘

-Instruction at Sleep Mode ON and OFF-

Sleep Mode OFF

ECM-A1010 (Rev. V)
18 of 28

, and make
ly current near

OFF of sleep

it the built in

Sleep Mode ON
Finished Initialize 1 Eleep Mode | I
. Normal Mode (1) Disptay ON
(Powser Save OFF, Oscillator Circujt ON) (2) PS : OFF, O; ON

| |

(1) Display OFF © Walt Ovar 20ms

(2) Power Save ON

(3) Power Supply OFF Set the Electronic Vol. at (0,

0,0, 0)

(P, VF, VC ; OFF)

P. VF,VC; ON

Sleep Mode

| Sct the Elcctrqnic Vol. at most s

itable level l

e
|

Normal Mode

|

Note ; Order of (1), (2) is Inequality. And (1) you needn’'t execute it. -
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5.0PTICAL CHARACTERISTICS

5.1 .Optical Characteristics
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T
e bR
-30 | 8.78 7.14 7.5
Driving Voltage | VOP 25 5.99 6.31 663 | V ™1
70 | 572 6.02 6.32
ir -30 - 6100 | 9150
Response Time 25 - g5 145 | ms
) -30 - 29000 | 43500
25 - 180 285
Contrast Ratio K 25 3 6 - - *2

*1 VOP

26X, oY =0°

= L.CD Driving Voltage Getting Maximum Contrast
« VIN-V5
Measuring Point : Graphic

5.2.Definition of Optical Characteristics

5.2.1.0ptical Measuring Equipment
® Reflective Mode |

I hermostatic Oven
A

N PM

Al
NN

L

PM:

M

Lighting Source (Circular Halogen Lamp)
Lighting Sensor
Module

. [Specification of Equipment and Meastiring Condition]

® Luxmcter
® Brightness Measurement Spot Diameter :

Canon LC-38
$2.0mm
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5.2.2.Definltion of Viewing Angle
Top
/e//— eY2
Pixel 1:1 —ﬂ ,
\\ -
/ \\ — \\ — s
AY1 Bottom
5.2.3.Definition of Response Time
Non-Selected Selected Non-Selected
Time . Tirne Time —
Brightness 4
\ '( " 10%
100% 90%
’ N Time

L

[Measuring Condition)

tf

® VOP = Typ. Value al Operaling Temperature

® X =90Y =0°
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5.2 .4 .Definition of Contrast Ratio

4

Brightness

~— Brightness Cury

Data “0" Input

— 1

Brightness
Data "1™ I

ECM-AT010 (Rev, g)

210f28

> with Display

Curve Display

put

Contrast Ratio =

VVOP

5
>

Driving Voltage
Brightness Curve with Display Data "0" riput b
Brightness Curve with Display Nata “1" input a

v[Measuring Condition]
® VOP = Typ. value at 25°C
e oX =08Y =0°
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6.RELIABILITY TEST
6.1.Content of Reliability Test e
S A R s e RS B RS A
e ‘x% il ;ﬁfaiwzﬁss i
, Environmental Test
1 [High Endurance test applying Whe high storage lernperalue for a 80°C
Temperature long time. 200H
Storage
2 |Low Tempceraturc |[Endurance test applying the low storage temperature for o -30°C
Storage long time. : 200H
3 |High Endurance test applying the electric stress (Vollage & 70°C
Temperature Current) and the thermal stress to the element for a long 200H
Operation fime.
4 |Low Temperature |Endurance test applying the electic stress under low -30°C
Operalion lemperatlute for a long titme, 200H
5 |High Endurance test applylng the high temperature and high 50°C;
Temperature/  [humidity storage for a fong time. 90%RH
Humidity Storage | - : . 200H
6 {lligh Cndurance test applying the electric stress (Voltage & 40°C
Temperature/  |Current) and temperaturc/humidity stresa to the element for 90%RH
Humidity along time. 200H
Operation
7 |temperature tndurance test applying the low 2nd high temperature cycle. -30°C/80°C
Cycle -30vC ¢ > 25vC¢ > BOYC ¢——> 25°%C 10 cycle
30ming > Smin.€ > 30min.s > Smin.
€ 1 cycle ; >
Mechanical Test
8 {Vibration Test Endurance les! applying he vibialion during transportation. 10 ~ 55Hz
{Package State) “.0mmp-p Max,
2.0Q Max.
D.rection of X,Y .2
total 2.0H
9 |Shock Test Endurance test applylng the shock during transportation. 80sm onlo solid
(Package State)
1 corner
' 3 mountain ridge
6 surface
‘||t me per each
direction
Others
10 [Static Electricity |Endurance test applying the elsctric to elress the terminal. VS = 800V
Test . RS = 1.5kQ
{28 |=: 100pF 1 time
1 Driving condition for operating test.
Power Supply Voltage for | ogic System ( VDD )= 2.8V+1%
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6.2.Failure Judgment Criterion

- After the above-mentioned test.

1) There should not exist conspicuous failure of display quality and appearance.
Contrast ratio should be 50% of the initial contrast ratio.
2) lhere should not have any abnormality of functions.




