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1. SPECIFICATIONS
1.1 Features

Item Standard Value
Display Type 20characters” 4 lines
LCD Type STN, POSITIVE Y/G ,TRANSFLECTIVE
Driver Condition LCD Module : 1/16Duty , 1/5Bias
Viewing Direction 6 O’clock
Backlight Type SIDE WHIET
Interface 8-bit MPU interface
Driver IC SPLC780D and SPLC100

1.2 Mechanical Specifications

ltem Standard Value Unit
Outline Dimension 98(L) * 60(W) * Max 13.2(T) mm
Viewing Area 77(L) * 25.2( W) mm
Dot size 0.56(W) "~ 0.56(H) mm

Dot pitch 0.6(W) "~ 0.6 (H) mm
Character size 4.76(W) = 2.96(H) mm

1.3 Absolute Maximum Ratings

Item Symbol Condition Min. Max. Unit
System Power Supply Voltage VDD - -0.3 55 \%
LCD Driver Supply Voltage VLCD - VDD-12 | vDD-0.3 \%
Input Voltage Vin - -0.3 VDD +0.3| V
Operating Temperature Top - -10 60 °C
Storage Temperature Tst - -20 70 °C
Storage Humidity Hp Ta<40°C 20 90 %RH
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DC Electrical Characteristics

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

Item Symbol | Condition Min. Typ. Max. Unit
Logic Supply Voltage VDD - 3.0 5.0 55 \%
Input High Voltage Vi - 0.8VDD - VDD \Y
Input Low Voltage Vi - GND - 0.3vDD Vv
Output High Voltage Von - 0.7vDD - VDD \%
Output Low Voltage VoL - GND - 0.2vDD \%

1.5  Backlight Characteristics
LCD Module without LED Backlight

Electrical / Optical Characteristics

Ta=25C
Item Symbol Conditions Min. Typ. Max. Unit
Forward Voltage \i If=40mA 31 3.2 3.3 \Y,
Reverse Current Ir If=5v -- UA
Average Brightness Y, If=40mA cd/m?
Wavelength
: A = - - -
(Without LCD) d [f=40mA nm
Luminous Intensity _ p)
(without LCD) Lv Sub If=40mA cd/m
Uniformity A% | IVMin / IVMax *100% -- - - %
Color WHITE
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2. MODULE STRUCTURE
2.1 Counter Drawing

2.1.1 LCM Mechanical Diagram
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2.2 Interface Pin Description

No. Symbol Function
1 VSS Ground (QV)
2 VDD Supply Voltage for Logic (+3.0V )
3 VO Contrast Adjustment
4 RS Data/Instruction Select
5 R/W Read/Write Select
6 E Enable Signal
7--14 DBO—DB7 | DataBus
15 LED A LED Power Supply - (3.0v)
16 LED K LED Power Supply +( OV )
DB7 | COM 16, 20*%4 LCD PANEL
| <1 X LCD ] ]
DBO CONTROLLER | _ _
E = LS| © e«
RW - SEG 40 © O
RS = SPLC780D v v
Vss - SEG SEG
VDD - -~ DRIVER = DRIVER
Vo -— IC1 IC2
LED—K ~ BACK LIGHT
LED—A -

Characterlocated 1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20

DDRAMaddress 0001|0203 04 0506 07|08 09 0A 0B 0C 0D OE OF 10 111213
DDRAMaddress 40 41|42 43| 4414546 47|48 49 |4A 4B 4C 4D | 4E 4F | 50| 51 52 |53
DDRAMaddress |14 15|16/ 17 |18 19 1A/ 1B 1C/1D|1E|1F |20 21 22 |23 24 |25 |26 27
DDRAMaddress |54 155 56| 57 | 58 59| 5A 5B 5C|5D|5E |5F |60 61|62 63 |64 |65 66 67
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2.3 Timing Characteristics
DC Characteristics

Limit
Characteristics Symbal Unit Test Condition
Min. Typ. Max.
wperating Curent oo - 0.55 g M External clock (Mote)
Input High Yaoltage Wi 2.2 - YWDD K
Pins:(E, RS, RAY, OET - 0)
Input Lo Moltage Vi 413 - e K
Inpud High “oltage Wik YLO-1 - YOO i Fin ©5CA1
Input Lo Woltage Wi 412 - 1.0 W Fin QEC
Inpwt High Current I =20 - 20 1A Pins: [R5, R DET - 0}
Inpul Low Curreni I -20.0 -30.0 -100.0 ) WOD =50
Ouiput High lig== 01m#
Wk 24 - 1 uja] i
YVoltage (TTLI Pins; O27 -0
Dutput Lovw v = 0AmA
o Yo - - 04 i )
aoltage (TTL) Ping. DBY -0
Cutput High lei = - 40 0pd,
Wk 0.evoD - YOO V
YVoltage (CMOS) Pins: CL1, CL2, K. O
Output Lo i, = 40.0pA Pins:
I'.J'.:: - - j | 1l.-'l|:| ::' l'u'
Yo'tage (CMO3) CL1,CL2, M. D0
Driver O Resistence i = T3C.0uA, Vimy = 4.0
R - - 200 kel
L] Fing: GORMIE -1
Dhiver DN Resislanve Iy = Z3C.00A, Viop =40V
R - - 300 KO
{SEG) Ming: SEC40 -1
LD Valtage I"'I'-iﬂ 3 - 11.0 K WOD - WE, 14 biag or 1/5 bias

Mote: Faze = 250.08Hz, YOD = 504 pin E="L". RS, 5%, DBY - 0 are opan, all culputs are no leads,

AC Characteristics

Limit
Characteristics Eymbol Unit Test Condition
Wi, Ty Ma,
Yoo = 5.0y
CEC Fraguency Fogo 180.0 270.0 3800 KHz .
Rf = 81.0K(-2%
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Timing Diagram
Writing mode
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Characleristics Symbol St Uit Test Condition
Min. Typ. Max.
E Cycle Tims k.. 400.0 - - ns Hin =
= Pulee “Wicth . 1&50.0 - - ne Qin =
E Rise/Fall Time R b= - - 250 ns Pin 2
Acdress Setup Time lzp 0.0 - - g Sing: B3, BROWE
Acdress Hald Time et 10.C - - hg Ping: A%, RAWE
Jata OQutput Delay Lirme: t- - - 144 0 15 Hihe: QB -0
Jats hald fime teye 20.C - - ns Sin JBT -0
2.4 Instruction Table
€ Display Control Instruction
. Instruction Code . Executicon tim«
Instruction Descrption
RS | Rw |DB7 |DBE6 | DBS |DB4 [ DB3 | OB2 [ DE1 | DEO {Frar = 270K Hz)
Clear Display N o o o [n] a] a a a 1 wWhrte "Z0FT to DORAR and sct 1.52ms
DDRANM addrees to "ODH" “ram
A
Rowirn Hame: C ] o Q ] Q a a2 1 - Sat DDRAM addrass o "OCH" .52
from A and retuns cursor (o 1S
arignal position if shifted The
cantenta of ZIDIAR are nct
changed.
Ertry MMocc N o o a [n] a a 1 I'o =1 AZEgn cursar mowing sincction 385
Set and chnable tie shif of cnilre
display
Crisplay Chy C ] o Q ] Qa 1 ] o E Sat displayil, cursoidl. and 3Eps
QFF Contral blin<ing of curzar/B] onsoff
cantrol bit.
‘Zursocr or N o o a [n] 1 22 | RIL - - Set cursar maving and dispay 3B
Display 3hift =hif. control kit and  ihco
dirccticn withaut ehanging  of
LD EAM <lata,
Function Set C e o i 1 oL I F - - Set interface data length (DL: 3818
S-nitrd-bit}, numkars of diapay
lime (M:  2Z-lined1-linel  anc,
digplay font woe (F: Sa10
dolsroxkia dabs;
Sot CERARM C ] o 1 ACE | AT | ACE | A2 [ AT [ AGO [ Sot CGRAM address i 385
Acdress acldress sountar
Set DORARM o o 1 RS | ACE | ACAd | AC2 | ACZ | ADM | ACD | Set DORAM address i1 counter 358
Acldress
FReacd Basw Flag N 1 BF |aca | AT | Aacd | A3 | AZE | AT | ACD | Whether during internal
and Addrcss apcraton or nct car be knoeen
Counter oy reading BE o The contents
af address counter can also be
(23,
wirite Data to 1 ] o7 CE D& D4 [mlc] Dz o1 20 | wWrie data into interaal RAM 2= -
ARkl IO R&MIC G RAR .
Read Data from 1 1 [ DE D& D1 oz 0z o1 oa Read dsta frem intarnal RAM 3B..s
B |DERARC G RAR .

= - dontcare
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2.6 Inspection Specification
@ Inspection Standard : MIL-STD-105E Table Normal Inspection Single Sampling Level 1T .
@ Equipment : Gauge. MIL-STD. Powertip Tester. Sample
@ Defect Level : Major Defect AQL 0.4; Minor Defect AQL 1.5.
€ OUT Going Defect Level : Sampling .
@ Manner of appearance test :
(2). Thetest be under 40Wx2 fluorescent light > and distance of view must be at 30 cm.
(2). Thetest direction is base on about around 45 of vertical line.  (Fig. 1)
(3). Definition of area. (Fig. 2)

B area : Outside of viewing area

LLLLLE L L LE L LU L L L LY

A area : viewing area

@ Specification:
NO Item Criterion leve
1.1 The part number isinconsistent 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 isinconsistent with work order of production. Major
03 |Outlinedimension  |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 s 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 dot. srfrat(‘fh\ VS\?hit)(/a andy black spots ondisplay = 0.25mm, no more Minor
contamination .
Round type than Four whi t.e or black spots present. _ o
Densdly spaced : NO more than two spots or lines within
3mm
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@ Specification :

NO

Item

Criterion

level

05

Black or white

dot. scratch.

contamination
Round type

o
i

D=(x+y)/2

~Av

5.1.2 Nom-display :

Dimension (diameter : @)
Acceptance(Q’ty)

@ =0.10mm
Accept no dense

0.10mm<<® =0.20mm

0.20mMm<<® =0.25mm

Total

5.1.3 Linetype:
Dimension (diameter : @)
Acceptance (Q’ty)
Length
width
A aea
B area

w=0.03mm

Accept no dense
Don’t count

L=3.0mm
0.03mm<<® =0.05mm

Don’t count

L=2.5mm
0.05mm<<® =0.075mm

Don’t count

w>0.075mm

Asround type

3 Minor
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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<<® =0.50mm
3
Don’t count
0.50mMm<<® =1.00mm
2
Don’t count
® >1.00mm
0
Don’t count

Total quantity
4
Don’t count

Minor

07

The crack of
glass

@ GlassCrack:
7.1 Crack on the circuit of € ectrodeterminal :

X
Y
4

Front
X=1/5a
Y<1/2D

Z=t

Back
Neglect

Minor
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@ Specification :
NO |ltem Criterion Level
@ CGlassCrack:
7.2 General glass crack and corner edge:
7.2.1
The crack of glass
X: The length of X Minor
Crack v
. VA
Y: The width of Neglect
crack Out A area
. Neglect
Z: The thickness
07  |of crack T.2.2 | <
i S z
D: terminal length M
X
T: Thethickness X
of glass Y
VA
A : Thelength of Neglect
glass Out A area
Neglect
7.3 Glassremain:
Minor
X
Y
Neglect
= 1/3d
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@ Specification :
NO Item Criterion Level
7.4 Corner crack and medial crack:
The crack of
glass
X: The length of
Crack
Y: The width of
crack
o7 Minor
Z: The thickness
of crack
[OK]
D: terminal X
length Y
VA
T: The thickness =1/5a
of glass Crack can’t enter viewing area
=l2t
A : The length of =1/5a
glass Crack can’t exceed the half of width of SPwidth of SP
V2t<z=2t
Backlight 8.1 Backlight can’t work normally. Major
08 elements 8.2 Backlight doesn’t light or color iswrong. Major
8.3 lllumination 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
General 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
(PCB or FPC) is =1.5mm Major
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