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1. SPECIFICATIONS
1.1 Features

ltem Standard Value
Display Type 20characters x 2 lines
LCD Type STN, POSITIVE (Y-G) ,TRANSFLECTIVE
Driver Condition LCD Module : 1/16Duty , 1/5Bias
Viewing Direction 6 O'clock
Backlight Type SIDE Y-G
Interface 8-bit MPU interface
Driver IC SPLC780D

1.2 Mechanical Specifications

ltem Standard Value Unit
Outline Dimension 116(L) * 37(W) * Max 13.2(T) mm
Viewing Area 85(L) * 18.6( W) mm
Dot size 0.61(W) x 0.63(H) mm

Dot pitch 0.66(W) x 0.69 (H) mm
Character size 3.25(W) x 5.39(H) mm

1.3 Absolute Maximum Ratings

Item Symbol Condition Min. Max. Unit
System Power Supply Voltage vDD = -0.3 55 Vv
LCD Driver Supply Voltage VLCD - VDD-12 | vDD-0.3 Y
Input Voltage Vin - -0.3 vDD+03| V
Operating Temperature Top - -20 70 °C
Storage Temperature Tsr - -30 80 °C
Storage Humidity Hp Ta<40°C 20 90 %RH
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1.4 DC Electrical Characteristics

VDD = 5.0V + 0.2V, GND = 0V, Ta = 25°C

ltem Symbol | Condition Min. Typ. Max. Unit
Logic Supply Voltage VDD - 3.0 5.0 5.5 \
Input High Voltage ViH - 0.8vDD - vDD \
Input Low Voltage Vi - GND - 0.3vDD Vv
Output High Voltage Von - 0.7vDD - VDD Vv
Output Low Voltage VoL - GND - 0.2vDD \
1.3 Backlight Characteristics
LCD Module without LED Backlight
Electrical / Optical Characteristics
- Ta=25C
Item Symbol Conditions Min. Typ. Max. Unit
Forward Voltage Vf If=40mA 3.1 32 33 A%
Reverse Current Ir If=5v -- uA
Average Brightness 1\Y% If=40mA cd/m?
Wavelength o
(Without LCD) il A % = = e
Luminous Intensity - 2
(without LCD) Lv Sub If=40mA cd/m
Uniformity A%  [IVMin / IvMax *100% - - - %
Color Y-G
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2. MODULE STRUCTURE

2.1 Counter Drawing

211 LCM Mechanical Diagram
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2.2 Interface Pin Description

No. Symbol Function
] VSS Ground (0V)
2 VDD Supply Voltage for Logic (+5.0V)
3 VO Contrast Adjustment
4 RS Data/Instruction Select
5 R/W Read/Write Select
6 B Enable Signal
7--14 | DB0—DB7 | Data Bus
15 LED A LED Power Supply + (5.0V)
16 LED K LED Power Supply - (0V)
DB7 | COM 16, _ 20*%2L.CD PANEL
I & > LCD . ! I
DBO CONTROLLER e -
E = LS| g3 5l
RW e SEG 40/ O o
RS = SPLC780D 0 n
Vss - . SEG SEG
VDD - f = DRIVER —= DRIVER
Vo - IC1 IC2
LED—A -
LED—K - BACK LIGHT

Characterfocated 1 2 3 4 5 6 7 8 9 10 1112 1314 1516 17 18 19 20

\ DDRAMaddress
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2.3 Timing Characteristics
DC Characteristics

Limit
Charaecteristics Symbol Unit Test Condition
Min. Typ, Max,
Opzrating Currert Dk 0.55 L2 M Extcrnal clack (Nate)
Input | igh Viollags Vi 22 g VDo v
E Ping:(E, RS, RAW, DBT - 0}
I | o Waltane W)L 3 . ne
Inout Figh veoliags Vi VoD-1 . VoD W Fin ©3C1
Iraus Low Valtags Wis -£.2 . 1.0 v Fin O5C1
Inout Flgh Cumremd Iy 20 i 2.0 pA Fins. RS, R, DBT -Q)
Inaui Low Current I =200 -500 -100.0 pA YOO =50V
Quiput ligh lg=-0.1mA
i Ve 24 . VoL Y 3
Vollaye 7L Pis. D87 -0
QOuiput Lovy I = 0.1mA
Vi 8 : 0.4 v
Voltage [TTL! Pins: 227 -0
Quiput High L= 40.0ph.
e ViHe S . Vi v g s
Voltage [CMCS] Pins: ZL1, CL2, M. C
Oulput Low I = £0.0pna4, Pins:
; Vi = . 0.1%CD v
Valtage [(CMCE) CL1. CL2 M, D
Driver ON Ragistanze o= ZBC.OpA, Vi = e
Fooy > . 7010 KO
{COM) Fins: SOM16 - 1
Driver ON Resistanzs o= (BCOpA, W =20y
Reg-. 40 K
Se) Fins; SEG0- 1
LCD Voltage Moen 3.0 . 1.0 ) VO - WG, 11 bias ar1/5 b as

MNote: Foap = 200.0KH:, VOD =80V pin E="L", RE R, C37 - € are open. 2!l outputs ars ne cads

AC Characteristics

—
Limit
Characteristics Symbel Unit Tast Condition
Min. | Ty | Mex

YOC=5.0v

s \ om ) 70 J :
056 Mequency Fis woo | 2o | 30 L
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Timing Diagram
Writing mode
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RS | AR VAT %
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Vo W e
CEY -0 >< Valid Nata :
M- i o £ W L
< L.
o Limit . .
Characternstics Symbol Unit Test Conditicn
Min. Typ. Max.
E Crydz Time ke 400.0 - ns FinE
E Pulzz vWidth £ 150.0 - ns FinE
E Risu'Fall Tine: ls. e 250 s FinE
Acdress Heup lime 1z=4 30.0 - ns Fias: (382, |4y, £
Acrezs Feld Time byr 10.0 - ne Ping: =g, RW), E
Catz Seiwp Time 40.0 - ns [Ci~g: OB -0
Catz Folc Tima by 10.0 - ns Pins: OB7 -0
Read mode
Ay F |
h BT Wik,
RE ,>(:; W Wi g
e |
o 3 t-c1
Vi r~\"."'|H1
R7w
1—1F’-‘¢—D‘i *
rlt-c1
V — '\'ril'ﬂa\ A
E Vo Vi % 4 Wi
L =
Wik i ViHi
DBT -0 Wit Vahs Daa i
o iz S
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Characteristics Symbol Lt Unit Test Condition
Min, Typ. l Max.
E Cwulu Time iz 420.0 o - ne Fi E
C Fulsc VWWidth bV 1502 - - ns Fi= C
E Risc!=al Time in, t- - - 25.0 ns FinE
Acdrzss Ectup Time oo e 32.0 - - ns Fi-s: A8, [WW.E
Acdrase Hold Tire ki 12.0 = - ns Fins: RS, SV E
Daia Cutpui Ds ay Time fis - - 10C.0 ns Fi=s: 087 -0
Diata hold time LTEe, 23.0 - - ns Fi- DB7Y -C
2.4 Instruction Table
4 Display Control Instruction
Instruction Code Execution time
Instruction Description
RS | RW |DB7 |DEs | 0B5 |DB4 | DB3 | DB2 | DB1| DBO {Fese = 27T0KHz)
Clear Dieplay a (&) 2 5] a a c ot ] a 1 Wirte "20H" 1 CORAN and eet 1.52me
ONRAN acdrezs to "OOH" fram
2C
Retirn Fome o o Q O (o] o c pu 1 - Sat CDIAM addrass to "0OH" 1.52Zms
from AC and ~sturn cursors o ds
aflgingl pasiton I” shifted. The
contents of CDRAN are no:
zhanced.
Entry hModc 0 Lo} 4} [ Q o c 1 Iz S Assan cursor rmoving dincclion 38us
St and csrabls the shifl of cntics
Slsplay
Ciaplay QMY a [&] a (o} [a] 0 I (¥ Lo B Set digplawD) curzor{Ci and 38us
OFF Control alin«<imra of cursorB) coriof
zontrol kit
Cursar cr jul Q 2 (= Q l S50 | Fea 07 curse” maving ard asziay 3
Creplay Shit skif.  eoatrel  bit, ard  the
direesicr, wAthout changing of
DORAN ciats,
Function St jul ¥ a o} 1 oL ~ = - - St intedfass dada lsngth 1DL 30ps
2 B4 21, numacrs of dissiay
e N 2-linzM-line’ and
display font type (F: Sx1d
dote/Sx2 cols
Sul TGRAMM o o] Q 1 ACS | AC4 | ACS | ATE | ACT | ACO | Sul CGRAM aadress ] Sdpse
A ass arlréss anunter
Set DORAN 0 [} 1 ACE | ACS | AC4 | ACS | ATZ | AL | ACO | Set DDRAN address in counter 38z
Add-ess
Read Ousy Flag a £ OF | ACE | AGE | ACH | ACS | ASZ | &C1 | ASD | Wecthe- durng intzrnal
anc Address aperation of ot <an be known
Caounter ay rezding BE The conents
of addreas ccunter zan a'so bz
"aad.
Wrile Deala L 1 Lo D7 Ca =] D4 C3s D2 01 DD | veeler claale inle inderrswl RAR 33
1LART M B RSN (e KN Y
Rzad Data fram 1 & D7 Cs DS D4 s D2 (58} 00 | Read data fro~ inernal RAM 28z
R AT :DERANCORAM:.

Tt duniwans
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2.6 Inspection Specification
@ Inspection Standard : MIL-STD-105E Table Normal Inspection Single Sampling Level 11 .

@ Equipment : Gauge. MIL-STD. Powertip Tester. Sample

@ Defect Level : Major Defect AQL 0.4; Minor Defect AQL 1.5 .

4 OUT Going Defect Level : Sampling .

@ Manner of appearance test :
(1). The test be under 40Wx2 fluorescent light * and distance of view must be at 30 cm.
(2). The test direction is base on about around 45" of vertical line. (Fig. 1)
(3). Definition of area . (Fig. 2)

S,

| .2

i B e e e e e T

MLEH £

1

B area : Outside of vicwing area

A area : viewing area

® Specification:

NO Item Criterion level
1.1 The part number is inconsistent with work order of Major
Production.

01 Product condition |1.2 Mixed production types. Major
1.3 Assembled in inverse direction. Major

02 Quantity 2.1 The quantity is inconsistent with work order of production. Major
03  |Outline dimension 3.1 Product dimension and structure must conform to Major

Structure diagram.

4.1 Missing line character. dot and icon. Major

4.2 No function or no display. Major

04 Electrical Testing |4 3 Output data is error. Major
4.4 LCD viewing angle defect. Major

4.5 Current consumption exceeds product specifications. Major

Black or white 5.1 Round type:
5.1.1 display only :
05 k. sgl'atc.h‘ Wlshili andyblack spots on display = 0.25mm, no more Minor
contamination ;
Round type than Four white or black spots present. _ .
Densely spaced : NO more than two spots or lines within
3mm
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#® Specification :
NO |Item Criterion level
05
Black or white 5.1.2 Nom-display :
dot. scratch.
contamination Dimension (diameter : O)
Round type Acceptance(Q’ty)
-.! X "_t ® =0.10mm
. Y Accept no dense
—=
0.10mm=<< @ =0,20mm Mi
D=(x+y)/2 i

> e

A

0.20mm<<® =0.25mm

Total

5.1.3 Line type:
Dimension (diameter : @)

Acceptance (Q'ty)

Length
width
A area
B area

w=0.03mm

Accept no dense
Don’t count

L=3.0mm
0.03mm<<® =0.05mm

Don’t count

L=25mm
0.05mm<® =(.075mm

Don’t count

w>>(0.075mm

As round type
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06

Polarizer
Bubble

Dimension (diameter : @)

Acceptance(Q’ty)
A area
B area
@ =(0.20mm
Accept no dense
Don’t count
0.20mm<< O =0,50mm
3
Don’t count
0.50mm=<<® =1.00mm
2
Don’t count
@ >1.00mm
0
Don’t count

Total quantity
4
Don’t count

Minor

07

The crack of
glass

® Glass Crack:
7.1 Crack on the circuit of electrode terminal :

X
Y
Z

Front
X=1/5a
Y=1/2D
L=t

Back
Neglect

Minor
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@ Specification :
NO [Item Criterion Level
@ Glass Crack:
7.2 General glass crack and corner edge:
721
The crack of glass
X: The length of X Minor
Crack %
" : : s
Y: The width of Neglect
crack Out A area
: Neglect
Z: The thickness
07 of crack 1.2.2
D: terminal length
T: The thickness X
of glass v
A : The length of Neglect
glass Out A area
Neglect
7.3 Glass remain:
Minor
X
Y
Neglect
= 1/3d
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4 Specification :
NO |ltem Criterion Level
7.4 Corner crack and medial crack:
The crack of
glass

X: The length of
Crack

Y: The width of

crack gp
07 i‘w Minor
Z: The thickness

‘J

of crack [NG]
[OK]
D: terminal X
length Y
Z
T: The thickness =1/5a
of glass Crack can’t enter viewing area
=1/2t
A : The length of =1/5a
glass Crack can’t exceed the half of width of SP width of SP
1/ 2UA<Z=2t
Backlight  [8.1 Backlight can’t work normally. Major
i el 8.2 Backlight doesn’t light or color is wrong. Major
8.3 [llumination source flickers when lit. Major
9.1 pin type must match type in specification sheet Major
9.2 No short circuits in components on PCB or FPC Major
9.3Product packaging must the same as specified on
Gl packaging specification sheet. Major
09 appearance (9.4 The folding and peeled off in polarizer are not
acceptable Major

9.5The PCB or FPC between B/L assembled distance
(PCBor FPC)1s =1.5mm Major




