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1 FEATURES

(1) Display format : 16 characters % 1 lines
(2) Construction : LCD panel, Bezel, Zebra ,Yellow-green LED back-light and PCB.

(3) Display type ; STN ,Yellow-green mode , Transflective, 6 o’clock view.

(4) Controller : KS0066U.
(5) 5V single power input.

(6) Normal temperature type.

2 MECHANICAL DATA

Parameter Stand Value Unit
Dot size 1.152 (W) x 1.765(H) mm
Dot pitch 1.158(W) x 1.171(H) mm
Character size 6.0(W) x 14.54(H) mm
Viewing area 120.0(W) x 23.0(H) mm
Module size 151.0(W) x 40.0(H) % 14.7 max (T) mm
3 ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Min Max Unit
Logic Circuit Supply Voltage VDD-VSS -0.3 7.0 \Y%
LCD Driving Voltage VDD-VO -0.3 10.0 \Y
Input Voltage VI -0.3 VDD+0.3 A"
Normal temp. type Operating Temp. Topr 0 50 °C
Storage Temp. TSTG -20 70 °C
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4 ELECTRO-OPTICAL CHARACTERISTICS

Parameter Symbol | Condition| Min Typ Max | Unit Note
----- Electronic Characteristics -----
Logic Circuit | VDD-VSS -- 2.7 -- 55 A"
Supply Voltage

LCD Driving | VDD-VO 0°C -- -- - V0~ 50°C for
Voltage 25 °C 4.75 50 595 Normal Temp.
(STN) 50 °C ~ — — type

Input Voltage VIH -- 0.7 VDD -- VDD v

VIL -- VSS -- 0.3VDD| V

Logic Supply IDD VDD =5V -- 2.0 2.4 mA

Current
----- Optical Characteristics (STN ) -——--

Contrast CR 25°C -- 5 -- Note 1
Rise Time tr 25°C -- 200 300 ms Note 2
Fall Time tf 25°C -- 200 300 ms

Viewing Angle 0f 25°C & -- 40 -- Note 3
Range 0b CR>2 - 35 - | Dee.
01 -- 35 --
Or -- 35 -
Frame Frequency fF 25°C -- 64 - Hz
----- Array type LED Back-light Characteristics --—-—-
Parameter Symbol | Condition| Min Typ Max | Unit Note
Forward Voltage VF -- -- 4.05 4.3 \Y Supply Voltage
between A&K
Forward Current IF VF=4.05V -- 420 -- mA
LCM Luminous intensity | VF=4.05V - 30 - cd/m?2

* LED Dice number = 2x42=84

\dsdasddcddeadaddcil

iddaadadlatiadiannodal

iddcddaddeddoddadastid

ddaddadlatioddadnadat
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(NOTE 1) Contrast ratio :CR = (Brightness in OFF state) / (Brightness in ON state)

( NOTE 2 ) Response time :

|'['.Z'_°.'_’_ZZ'_',—'J'.'.'.'_Z'.Z'.'.’.’.I'.:Z'.'.'.'.H'.'.'.ZZ'.'.'.’.’."]'.'.:'.'.'.'.:'.'.'.'.'.'.'.:'.'.'
i:::bﬁ:ﬁ:ﬁIIZZZZIIIIIZZIU:Z:IZZIZZZZIZZ:Z I:ZZ:ZL[IIIIIIIZZ:;
Nonselected Nonselected
Condition * Condition
Bright Selected :
righiness Condition
- .
90%
100%
10%
~—
tr td -
Rise Time

Decay Time (fall time tf)

(NOTE 3) Viewing angle
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S BLOCK DIAGRAM & POWER SUPPLY

Interface COM1
COMS 16 Character x 1 Line
. Pas COM9
> I
R/W
RS . SEG1 ~ SEG40 COMI16
DB0~DB7 ﬁ
VDD
vo
VSS ‘ KS0066U
> :l
VDD(+5V)
LCD Bias |[© T O
Circuit R1
| VO
— > VR
% R2
A
LED-BACKLIGHT 4§5v O VSS
LCD Module

5V Power Input
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6 INTERFACE

No. Symbol Function
1 VSS Ground (0V)
2 VDD Supply Voltage for Logic (+5V )
3 VO Contrast Adjustment
4 RS Data/Instruction Select
5 R/W Read/Write Select
6 E Enable Signal
7 DBO Data Bus
8 DBI Data Bus
9 DB2 Data Bus
10 DB3 Data Bus
11 DB4 Data Bus
12 DB5 Data Bus
13 DB6 Data Bus
14 DB7 Data Bus
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7 TIMING CHARACTERISTICS

Write Operation

£ Vin ViH1
RS ><\VIL1 ViLs
o tas taH
RW X Vi1 ;/Vlu
B PWen taw
——p  — tEy
F Vi Vi1 /
E ;/ Vit ViLt \\ A Viu
— a—tp,
DBq to DB+ Valid data
- tc:ch
Item Symbol VDD=5V VDD=3.3V Unit
Min Max Min Max
Enable cycle time teycE 500 -- 1000 -- ns
Enable pulse width PWEH 230 -- 450 --
Enable rise/fall time tEr, tEf -- 20 -- 25
Address set-up time tAS 40 -- 60 --
(RS, R/W to E)
Address hold time tAH 10 -- 20 --
Data set-up time tDSW 80 -- 195 --
Data hold time tH 10 -- 10 --
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Read Operation

£ Vin
RS ><\ Vi

VIH1\><
Vigs A

tas

tam

RW A Vin

PWen tAH

]

— g

Vu-n\\

E F Ving ikt /
/| Viu Vi \\ A Vi
—_— |t
tooR
DB, to DB, 38{'1‘* Valid data
- 'cch
Item Symbol VDD=5V VDD=3.3V Unit
Min Max Min Max
Enable cycle time teycE 500 -- 1000 -- ns
Enable pulse width PWEH 230 -- 450 --
Enable rise/fall time tEr, tEf -- 20 -- 25
Address set-up time tAS 40 -- 60 --
(RS, R/W to E)
Address hold time tAH 10 -- 20 --
Data delay time tDDR -- 120 -- 360
Data hold time tDRH 5 -- 5 --
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8 INSTRUCTION SET

Instruction Code Description E.T.(fosc
RS|R/|D7|D6|D5|D4|D3|D2|D1|DO0 =270
W KHZ)
Clear 0 0]0]0|0]0]0]| 0] 1 |Write’20H” to DDRAM and set DDRAM | 1.53 ms
Display address to “00H” from AC
Return 0[0[0]0]0O]|]0]0]O0]|T1]/|- [SetsDDRAM address to “00H” from AC | 1.53 ms
Home and return cursor to its original position if
shifted. The contents of DDRAM are not
changed.
EntryMode| O | O | O | 0| O | O | O | 1 |I/D|SH|Assign cursor moving direction and enable | 39 uS
SET the shift of entire display.
Display 0/]0[0]0]0]0]|1]|D]|C]|B |Setdisplay (D), cursor (C), and blink of 39 us
ON/OFF cursor (B) on/off control bit.
Control
Cursoror | 0 | O[O0 | 0] O0|1]|S/|R/|- |- [Setcursor moving and display shift control | 39 uS
Display C|L bit, and the direction, without changing of
Shift DDRAM data.
Function | O [ 0 | O[O0 | 1 [DL| N | F | -- | -- |Sets interface data length (DL:8-bit/4-bit), 39 us
Set number of display lines (N:2-line/1-line)
and , display font type (F:5x11dots/5x8
dost).
SetCG | 0] 0] 0] 1 |AC|AC|AC|AC|AC|AC|Sets CG RAM address in address counter. 39 us
RAM 514131211160
Address
Set DD 0101 |AC|AC|AC|AC|AC|AC|AC|Sets DD RAM address in address counter. | 39 uS
RAM 6 514(13(2(|1]60
Address
ReadBusy | 0 | 1 |BF|AC|AC|AC|AC|AC|AC|AC|Whether during internal operation or not 0 S
Flag and 6 514]13]2]| 1] 0 |canbeknown by reading BF. The contents
Address of address counter can also be read.
Write Data | 1 | 0 [D7|D6|D5|D4|D3|D2|D1 |DO |Writes data into internal RAM (DD RAM 43 us
to RAM /CG RAM).
ReadData | 1 | 1 |D7|D6|D5|D4|D3|D2|DI1|DO0|Reads data from internal RAM (DD RAM | 43 uS
from RAM /CG RAM).
* ¢« don’t care

Note : When an MPU program with checking the Busy Flag(DB7) is made, it must be

necesssaryl/2Fosc is necessary for executing the next instruction by the falling edge of the ‘E’
signal after the Busy Flag(DB7) goes to “LOW”.
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9 INITIALIZATION SEQUENCE

| Power on }
Wait for more than 30 ms
after VDD rises to 4.5 v
v N 0 1-line mode
Function set 1 2-line mode
RS { RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
o| o |.0 0 1 1 N F X X E 0 display off
display on
v
Wait for more than 39 ps
0 display off
v D -
Display ON/OFF Control 1 display on
RS | RwW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 cursor off
0 0 0 0 0 0 1 D C B (o}
cursor on
y T
Wait for more than 39 ps B 0 blink off
’ 1 blink on
y
Display Clear
RS | R\W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 0 0 1
Wait for more than 1.53 ms
y
Entry Mode Set
RS | RW | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO yp |9 decrement mode
0 0 0 0 0 0 0 1 D | sH 1 | increment mode
0 entire shift off
4 SH

1 entire shift on

| Initialization end

10 DD RAM ADDRESS

DIGIT 2 3 4 5 16 |7 8 9 [10 11 12 |13 |14 |15 |16 | Display Position
1 LINE |00 (01 |02 |03 |04 |05 (06 |07 |40 |41 |42 (43 |44 |45 |46 |47 | DD RAM Address

—

Date : 2001/12/12 AMPIRE CO., LTD. 11



[iale) 1 0 Jeihai
I TMRIONMIT

COJEROCT
(COOMTC AT

IRODTMNSN | AV RIWIER D
(NO3ITMOMAT | 00 e SN | RN
[_oi ] oma T T

HHIL.H |HHHL. {HHHH

aN3wa020 cocasanod coooooog
3030020 coococenod onoao0ng
u UL EL Juuodeza cooocomy
5] s} Inley oy gsoucomo
Lacscacl uJoooael | UmoeDCEC oscuoumy
mEEENN CNmacacy jJIJJuDu alsinial | uis]
ROOERN

= j 33080

= ORORUEOC JCO0J0A0 | 20000000 | LuUNOCoR0

T 20983080 | Jeoacots RS [a{aTuaTe 18 00003005 | JooEaeR0

os) In7m000n | mesncaco | mocococn 2] Jajalals]ss] sl Jal Jalslaln a7 Ju]a]uiafalu]

= flalal Tnisfalal reaCocacn a OWOs000C 3

= JuJmoouy }

- JuJmnuao u us0osoooc

oo} a0 10 | mOuuLuLU Tt UmOma0oc Cuanoaos

- a090an00n | nnonrann nooonana nowwoooc i 0

= qnnnansn | onancaon ] nososcan 0g 0

- [SIS{ 18] Talw] 0o 0

- . UO®OOCmo | 0oo ao L1} 0o 0

= 00303030 LoooCIwo uoonuond UUsC0000 | QUDECea0 LBl aisis-falsulal NS(a wfulufatda oo 0

- onn O0N0CECEn | 0NGNrNGA | nonooaco nnpoRaoa nrNonNnoo | oooeocnn 000023000 ano0noog ooooor oooco | og g

< aNaANAaNn | ANNOCOEN | AnEncona | nnenparn OCnnnong | aoecnrnn 000a3aan aconooeo 0600 0a00000a | oo 0

= JULLUOIU [ JoubCcoGy | BUSULULY | UoDOn3co 0Luyouoo googacuo uoog3000 asogooca Ccooo 0ucuDoog | ool 0

-~ 30300074 | Jouccuny | C0A0ECGy | boooniCG DCO0U00o 00083030 s[sisl; COCOo 000onong | oo a

= 30300030 | 28060000 | COGDCOLG | GBEAGICD | CIC00aud BCoooons | Goaad: 00003000 | 00003000 | 000C 00 0Oooo0oa0 | oo a

a07n0nan | Inoacnen | cooncnon [ cococann | noconong nrNNoooc | ooooocno 00003000 | 000n0oo0 000 | 000000na | 0onooooo | ooooo
073NN 10NN | 0NORCENNN [ FACNGINN | narooons 0Connnan nnooaaon | D000a000 oo £a00o000ag | ooc

J0UUCOEU | CUROLL LuLULaGo | LoL0euas UENOOUUL uBU00030 | 300Looao JUU | 00000000 | CO00oo00a | oac
JOUdCLLU | COCUCD COCOLAGy | UoCoEoas UBUODLUL | ococonoc 30000000 000 | 00000D0a | LOOOC0O0O | 0ouan
JOU0COCEU | COCUCULD G | 0ICoCo0d 0200060C | UEDEDLOC 20000000 CO | 0DOOOBRa | 008300400 | Co0agd

LLHHH [HLLL

nnno j

URNORRCO LIIDICIE EEIGIDDC EEIDIDDU | JS{N[NIWaT 18}

onm jj_|l717_x a L Inixiomininl 1 1 1 inlyl a0000000 ( A0006000 | googooco H‘DDIDDDD
ann ocnro a70nnNene | 0oococan 200N00A0 ( 000000 | ODOK000a
JumumuJuy lLICICFE FEIEFCF_I aJjopoumL oL esud BUsRUU o
UumumuLy | LuumcoLy u uoomooag co
dJuuedueo a uOo0oo0oo | a50000Co | Co000C0tU | DoCMo0da GEDIDDDD
— a ocao3con uD_u_u_uDA_J 00300000 | 38000000 | CODEEEA0 | COOMEERD | CODERE00
" o DCRaNNTN | O0J07Cen BROO | NONOOCEO | A00000#0 D_ul_ua_l__JJ _|DI_U—JDD|_ nosooomO
- a LOsUUUJIU | sCReEaRy LCIHDDID QuomcoRoo 0 ga
o} BLUUILI0 8} uLusuyJu [ OoeoJomu guaumooo U
— Judoaudn aom U | boacacod ERRAANAU [ JOCOO0U0
o} Jll_ljjl_] LLL] ooacooon J0ooCo [ coRaOOoea
= ano IHIDJDID "OO00O0m0 CRo0nona
= E.[EIIIEF R0ONUURO | mOOOOCAU
=z EEELEIEL uuoouoms ICCEIEIE SBEEERERD
— WENESICUL | SNEEEEDL oooooocoo
- B00I00O0 | ORNERAR{
= BOOROOAT 00 jjﬂﬂlﬂ_lj
fom} sUURUUEL |p0uuomy uouooaey gooecoiy
fou) | [sjeisiu]s] |9 muoooued | oouuuoeo goooogmg uusuooug
— S 1111 [S{W uLuuooad | sounomDo J n [ 1 18]
- |mooannn nnagoooo napopoan
jem}
-
=
—

L IFEFEIE |cooosou Q0J00UwL | SoUUZ000 | CUUMCooO | DOmUegod | 03000000
nNacnen | Cooacnnn arnnotnn anomznoon | nnoncooo 333.3333 0100con0 | OR0oonoag
J]J]J:JJ_J J0M00NeN | eeRncnnn nronnaonon noooconn nanonoco | o noaoo
duanig g cuuycuuy RRUUUUOU JooOmmo0 caomoooy
yuuyu g ELUCUOmO Juuuaueg j uduowoag
guouuuad utououay EEEFEFEF aJLoLuuua gousuudo | JouUUnuy | caompooa [SR|EISE] llu)

LLLH |LLHL

aNaanna0 | nnannen | Nnoncnrn

07N0NNaa | N0NNNCNN | NCNNONOD | aNoeENCAr | cnconnn
iaiainiaininiull Melataininiauiull Wnlnintinisinta}

a1nNnENonn 1 0OnnnNeEnn | nCnnnonn [ nonecnerne | enernonng

nnnoonnn f NNROCCO0 | COORnNna | NNrNrned | Nn0noooog
nnanNannn [ INeONnnNon | CONRrnnNo { nOCnnnn | nnonnooo

4bit

Sudaouad ,l_l_ﬁ_l: [S| B uJuuoouag ELELEF_LF uuLLCuCaL | acocauda - 0oooauan | Loooutuo | Lugutoeo { aruuocs | oauoouuy
Jouausuag ! uLruLd : LLCLELLL QuuLULUL | aLoLyuoy | J000duun | uooddou | Jouucuuo | Loustuud | udtiuucld | ouuopnoog
au Jau [N U] mE) FEFLFC_IE _r_LFLFL, | Lotaruud | udg Ja yJuptuLlL | Jrolauoo | Juoulyue | bogoduon | Judulouo | euusiéocd f tutuoued f uuuanoog
- -
=] VE A ~ - ~ -~ S ~ ~ -~ ~ —~ = a e o e
= OgpT < o ) e < c 2 T < < I e 2 c e
—
~ — ~ o] - H
- = = = - = = = - =t = = = =
d ) 3 = = ) = = = — = = = = =) = =
5 _ = = ~ = = = T = = = = = = = =
z — =i =i - = = - = = = = = = = = =
—

11 FONT TABLE

12

AMPIRE CO., LTD.

2001/12/12

Date




12 QUALITY AND RELIABILITY
12.1 TEST CONDITIONS

Tests should be conducted under the following conditions :
Ambient temperature : 25+ 5°C
Humidity : 60 %25% RH.

12.2 SAMPLING PLAN

Sampling method shall be in accordance with MIL-STD-105E , level II, normal

single sampling plan .

12.3 ACCEPTABLE QUALITY LEVEL

A major defect is defined as one that could cause failure to or materially reduce
the usability of the unit for its intended purpose. A minor defect is one that does not
materially reduce the usability of the unit for its intended purpose or is an infringement from

established standards and has no significant bearing on its effective use or operation.

12.4 APPEARANCE

An appearance test should be conducted by human sight at approximately 30 cm
distance from the LCD module under flourescent light. The inspection area of LCD panel

shall be within the range of following limits.

Date : 2001/12/12 AMPIRE CO., LTD. 13



12.5 INSPECTION QUALITY CRITERIA

Item Description of defects Class of | Acceptable level
Defects (%)
Function Short circuit or Pattern cut Major 0.65
Dimension Deviation from drawings Major 1.5
Black spots Ave . dia.D area A | arcaB Minor 2.5
D<0.2 Disregard
0.2<D<0.3 3 4
0.3<D<0.4 2 3
0.4<D 0 1
Black lines Width W, Length L A | B Minor 2.5
W<0.03 disregard
0.03<W<0.05 3 4
0.05<W<0.07 , L.<3.0 1 1
See line criteria
Bubbles in Average diameter D 0.2 <D < 0.5 mm Minor 2.5
polarizer forN=4 D>0.5for N=1
Color Rainbow color or newton ring. Minor 2.5
uniformity
Glass Obvious visible damage. Minor 2.5
Scratches
Contrast See note 1 Minor 2.5
ratio
Response See note 2 Minor 2.5
time
Viewing See note 3 Minor 2.5
angle
| | | L
I |
1 [

Zone A active area

Zone B viewing area
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12.6 RELIABILITY

Test Item Test Conditions Note

High Temperature Operation 50£3°C, t=96 hrs

Low Temperature Operation 0+3°C, t=96 hrs

High Temperature Storage 70+3°C , t=96 hrs 1,2

Low Temperature Storage -20£3°C , t=96 hrs 1,2

-20°C ~ 25°C~ 70°C
Temperature Cycle 30min.  Smin. 30 min. (1cycle) |1,2
Total 5 cycle

Humidity Test 40 °C, Humidity 90%, 96 hrs 1,2
Sweep frequency : 10 ~ 55 ~ 10 Hz/Imin

Vibration Test (Packing) Amplitude : 0.75mm 2

Test direction : X.Y.Z/3 axis
Duration : 30min/each axis

Note 1 : Condensation of water is not permitted on the module.

Note 2 : The module should be inspected after 1 hour storage in normal conditions
(15-35°C, 45-65%RH).

Definitions of life end point :

e Current drain should be smaller than the specific value.

e Function of the module should be maintained.

e Appearance and display quality should not have degraded noticeably.

e Contrast ratio should be greater than 50% of the initial value.
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13 HANDLING PRECAUTIONS

(1) A LCD module is a fragile item and should not be subjected to strong mechanical shocks.

(2) Avoid applying pressure to the module surface. This will distort the glass and cause a

change in color.
(3) Under no circumstances should the position of the bezel tabs or their shape be modified.
(4) Do not modify the display PCB in either shape or positioning of components.
(5) Do not modify or move location of the zebra or heat seal connectors.

(6) The device should only be soldered to during interfacing. Modification to other areas of

the board should not be carried out.

(7) In the event of LCD breakage and resultant leakage of fluid do not inhale, ingest or make

contact with the skin. If contact is made rinse immediately.

(8) When cleaning the module use a soft damp cloth with a mild solvent, such as Isopropyl or

Ethyl alcohol. The use of water, ketone or aromatic is not permitted.
(9) Prior to initial power up input signals should not be applied.

(10) Protect the module against static electricity and observe appropriate anti-static

precautions.

Date : 2001/12/12 AMPIRE CO., LTD. 16



14 OUTLINE DIMENSION
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