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FEATURES

Q) Display format : 132 x 48 dot-matrix, 1/65 duty, 1/7 Bias.

(2 Construction : LCD panel, Blue EL backlight, FPC and TAB IC

3 Display type: FSTN, Transflective, Positive, 6 0’ clock view

4) LCD Controller :NT7532
(5) Interface for 6800 series MPU.

(6) Normal temperature type.

1 MECHANICAL DATA

Parameter Sand Value Unit
Dot size 0.22(W) x 0.25(H) mm
Dot pitch 0.235(W) x 0.265(H) mm
Viewing area 35.0(W) x 15.0(H) mm
Module size 39.5(W) x 39.8(H) x 4.2 max (T) mm
2 ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Min M ax Unit
Logic Circuit Supply Voltage VDD 2.7 35 \%
LCD Driving Voltage VLCD - 6.0 \%
Input Voltage Vi VSS VDD \%
Operating Temp. Top 0 50 °C
Normal temp. type
Storage Temp. TSTG -20 70 °C
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3 ELECTRO-OPTICAL CHARACTERISTICS

Parameter Symbol | Condition| Min Typ Max | Unit Note
----- Electronic Characteristics -----
Logic Circuit | VDD-VSS -- 2.7 -- 3.5 Vv
Supply Voltage
LCD Driving VO-VSS -20°C - - - Vv
Voltage o5 oG — 95 —
70°C - - -
Input Voltage VIH -- 2.2 - VDD Vv
VIL -- VSS -- 0.6 \%
Logic Supply IDD VDD = - -- 0.3 mA
Current 3.0V
----- Optical Characteristics -----

Contrast CR FSTN type -- 7 -- Note 1
Rise Time tr 25°C -- 200 -- ms Note 2
Fall Time tf 25°C - 200 -- ms

Viewing Angle of 25°C & -- 40 -- Note 3
Range b CR>2 -- 35 -- Deg.
0l - 40 -
or - 40 -
Frame Frequency fF 25°C - 33 - Hz
(NOTE 1) Contrast ratio :
CR = (Brightness in OFF state) / (Brightnessin ON state)
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(NOTE 2) Responsetime:
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Nonselected Nonselected
Condition * Condition
Bright Selected
righmees Condition
R —
90%
100%
10%
\ e —
tr - td
< e
Rise Time Decay Time (fall time tf)
(NOTE 3) Viewing angle
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EL Back-light Electrical Specification

Parameter Specification Unit
Color Blue -
Voltage Vrms =110 V(AC)
Frequency Sine Wave = 400 Hz
Current Density 0.12 mA / cm?2
Bare EL Initial Brightness Typ=40 cd/ m?2
LCM Initial Brightness 6 cd/ m2
EL CIE Value X 0.16 +/-0.03
Y 0.2 +/-0.04
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4 BLOCK DIAGRAM
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NC1-~N 9 C48~C33 S1 S132 NC* 1
SEG131 SEGO
COM3 2 NT7532 COMO
comM4 7 COM3 1

Cl~C32
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5 INTERFACE

No. Symbol Function
1 /ICS1 Chip select
2 CS2 Chip select
3 /IRES Set="L" Settings are initialized.
4 A0 “H” DO-D7 are display data; “L” DO-D7 are control data.
5 /WR(R/W) 8080 MPU It's active”L”; 6800 MPU “H”Read, “L"Write.
6 /IRD(E) 8080 MPU It's active”L”; 6800 MPU It's active”H”.

7~14 DO~D7 8-bit data bus for 80 series MPU
15 VDD Power supply 2.4-3.5V
16 VSS Ground
17 VOUT DC/DC Voltage Converter.
18 CAP3+  |Capacitor3+ pad for internal DC/DC Voltage Converter.
19 CAP1- Capacitorl- pad for internal DC/DC Voltage Converter.
20 CAP1+ [Capacitorl+ pad for internal DC/DC Voltage Converter.
21 CAP2+ |Capacitor2+ pad for internal DC/DC Voltage Converter.
22 CAP2- Capacitor2- pad for internal DC/DC Voltage Converter.
23 VRS LCD driver supply voltage:
24 V1 Voltages should have the following relationship;
25 V2 VO>V1>V2>V3>V4>Vss
26 V3
27 V4
28 VO
29 VR Voltage adjustment pad.
30 SETH “H” use the internal resistors

“L” Don't use the internal resistors
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6 INSTRUCTION SET

Code
Cammand — T Funetion
AD |FC |wWr D7 |Dé (D5 (D4 (D3 (D2 | D1 | DO
Turns on LED panad when [IDB:EI
I|1I Cisplay OMYCOFF 0 1 0 i i 1 0O 1 1 1 0 |high, and turns off whan goes
(5]
|2 fier:e Display Starl o | 4 | g | 0 | 1 |Display start sddress gmgﬁ RAM display fna for
Sels the display RAM page inj
1 1 .
I|3| Set Page Addrass 0 1 i 0 i Page address Paxips Addnuss. regiber
Sets 4 highar bfs of column
4 |
II ) Sat Column Address 0 1 ] 0 ] d 1 |Higher column address  |addrass  of display FAM |n|
4 highar bits ;
pgesinr
Sels 4 kower bite of column
4 |
[ %ﬂ;iﬂi;wm“ 0 1 ] 0 a a 0 |Lower colemn eddress  |addrass  of display RAM |n|
reygestar
[} FRead Status 1] 0 1 | Siatus 0| o 0 | 0 |Reads the status information
(8] WWrile Digglay Dala 1 1 O [Weile dala Wiriles dats in display RAM
[7} Reaad Display Oata 1 1] 1 | Read data Raads data from display Rbkd
{he di Bl
(8] ADC select o |1 |ol1]lo|1|olo| 0| o o [Fsthedsplay kit
SEG gubput cormespondence
{4} MormalReverse Mormal indication when low, but
| Display 0 (1o v e 00D ndication when high
{10] Entire Display 1 1 1 ’ 0 |Selects noemal display (00 orf
| ONIOFF 0 i 0 bjo %1 1 |Entire Display an (1)
||1 1) Set LCD Bias o |1 |ofar]o |1 ]e|e]|o| | p [ LCDde olage biasf
Increments Colurmn Addrass]
||12] Raad-Modify-Wrila 0 1 i 1 1 1 O o ] 0 d countar during each wrile
Felegses  the Road-Rodiky-
||13] Erd 0 1 a 1 1 1 1 1 1 0 Wirite
I|14] Rased 0 i i 1 1 | 0 1 I |Rasabs intarnal functons
l15) Common oulput o 1 0 . i a . . . |Selects COM oulpul scan)
mode select direction. * Inwalid data
" . Selacis  tha powar  cincud
||1Ei] Sel Power Congrod 0 1 0 0 i i 0 i Ciperadion status a i .
171 VO voltage regquiator . . .
. ) - . i | i
internal resistor ratio] 0 1 i 0 ] i O L1} Resistor ratio EEH}F‘ misrnal - resisen o)
salt (Rb ! Ra)] maode
l18) Elecironic volume 0o i 0 1 i i 1] 1] ] 1] 1
maode sai
Elacimonic WValume . R Sl the V0 output woltage
Register sat L Blectronic control value electronic vokima rgister - |
H19) Sl stadic indicator Sel  stlic mdicalar 'l:lnl'l::IH'l
On/Off 0 1 a 1 o 1 0 1 1 L1} O 0 OFF  1-ON
Set Static ndicabor . . . .
registar 0 1 a BAo e Sl the Nlashing mode
) ) _ ) _ |Compound cammand of display
|I2u] sl OFF and antire display OM
I|E1] MNOP 0 1 i) 1 1 1 0 u} Q 1 1 [Comrmand for nan-ogaralion
[#21 Test Command 0 1 0 i 1 i i * * - * |iG Tast command, Do nol usa!
|23) Tesl Mode Fagel 0 1 4] 1 1 1 1 u] 4] 0 O |Command of 1est mode resel

Mote: Do not us= any oiher command, or e system maliunciion may result
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7 TIMING CHARACTERISTICS

{1] Eysiem buses Read AVrite characteristics 1 (For the 8080 Series MPU)
40 )|
K,
baam aa

= —

CEZETTT r"I: ,!'ii . ,
NN \NNGV7/ 774NN\ \\

-
g

e A K

Do-07
|READ}
(Woo=2.7 - 3.3, Ta= -4 - B5°C
Symbal Paramo ter Mim. Typ. | Max. Linit Conditian
TaHe |Address hold time 1] ns
Tasa |Address selup bme W] ns
Towoe  [Sysiam cycla bma 0] ne
Tocuw  [Conlrel L pulss widih (W) &0 s
Técidm |Contrel L pulse wadih {RD) 130 n=
Teoww  [Control H pulse width WR) &0 ns
Tegur  [Contrgd H putsa width [RLD) &0 ns
Toea Dala salug limss q0 (2]
ToHe  |Dala hold tme 13 ns
Tacce |AD acoess tima 1441 ns |(Ca=100pF
TeHe  |Qutput disabla time n 100 ns  |Ca=100pF

“1 The inpun gigral risa ime ard Ffal limsa (lr, W) B speciled al 15n0e or bes, When the ayabsm cpcle lime is exinamaly fazl,
(Ir+1) < {icyou-icouw-1oc i for (bretf] < [ScYCR-iCCLR-ICCHR) ane spaciiad

2 Al iming = specified using 20% and 0% of Viop as the reference.

'3 locuw A locur & spesiad a8 e ovalan belveiin CEl beng L7 (C32="H"] and WR and RO Ersirng A0 Ee L7 layed
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Sysiem buses Readirte Characlenstics 2 (6800 Hanes MEL)

Al

RIW
R
Y7 778\ \NV1 4/ 74
LN P
Di-DF K
WRITE)
Do-07
|REALY)
(Voo=2.7 - 1.3V, Ta= -4 - B5C)
Symbal Parameter Min. Typ. Max. Unit Condition
Tewea Sysberm cyche lime S0 nS
Tase | Address selup s 0 ns
Tans || Address hold time [ ng
Toss Data setup tima 40 nS
ToHs Data hold tims 15 nS
Tows | Cutput disable time 10 100 ng | Co=100pF
Tacse | Access lima 140 ns Co=100pF
TEWHR | Enable H pulsa widih [Rasd) 120 n3
Tewww | Enable H pulss width (Wila) &0 S
TewLr | Enable L pulse width {Read) &0 nS
Tewww | Enable L pulse width {Writa) 1] nS

*1  Theinput signal rise time and fall ime (ir, 1§} is specified at 15ns or less. When the sysbem cycle tima is axiremaly fast,
(lreir) < (ECYCE-CEWLW-TEwHW ) for [Irrir) = (LCYCE-LEWLR-TEWHR ) 8 specilied.

*2 Al tiring Is specified using 20% and 80% of Yoo as the referance.

*3I  ieww and iEwLr are specified as the overlap befween 5] being L (CS2="H"}and E
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8 QUALITY AND RELIABILITY
8.1 TEST CONDITIONS

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

8.2 SAMPLING PLAN

Sampling method shall be in accordance with MIL-STD-105E , level 11, normal
single sampling plan .

8.3 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 materialy
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.

8.4 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.
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8.5 INSPECTION QUALITY CRITERIA

Item Description of defects Classof |Acceptablelevel
Defects (%)
Function Short circuit or Pattern cut Major 0.65
Dimension Deviation from drawings Major 15
Black spots Ave.dia.D aeaA | areaB 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 25
W<0.03 disregard
0.03<W<0.05 3 4
0.05<W<0.07, L<3.0 1 1
Seeline criteria
Bubblesin Averagediameter D 0.2<D <0.5mm Minor 25
polarizer forN=4,D>05forN=1
Color Rainbow color or newton ring. Minor 2.5
uniformity
Glass Obvious visible damage. Minor 25
Scratches
Contrast Seenote 1 Minor 25
ratio
Response See note 2 Minor 25
time
Viewing See note 3 Minor 25
angle
| | I L
I |
1 [
ZONE A active area

ZONE B viewing area

Date : 2004/10/19

AMPIRE CO,, LTD.

13



8.6 RELIABILITY

Test Item Test Conditions Note

High Temperature Operation 70+£3°C, t=96 hrs

Low Temperature Operation -20+£3°C , t=96 hrs

High Temperature Storage 80+3°C, t=96 hrs 12

Low Temperature Storage -30+£3°C, t=96 hrs 12

-30°C~ 25°C~ 80°C

Thermal Shock Test 30min.  5min. 30min. (1cycle) 12
Tota 5 cycle
Sweep frequency 10~55~10 Hz/1min

Vibration Test (Packing) ~ |/~/MPlitude : 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 theinitial value.
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9 HANDLING PRECAUTIONS
(1) An LCD moduleisafragile item and should not be subjected to strong mechanical
shocks.

(2) Avoid applying pressure to the module surface. Thiswill distort the glass and cause a
changein 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 |eakage 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.
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10 OUTLINE DIMENSION
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