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1. SPECIFICATIONS

1.1 Features

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

1.2 Mechanical Specifications

Item 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) " 0.63(H) mm

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

1.3 Absolute Maximum Ratings

Item Symbol Condition Min. Max. Unit
System Power Supply Voltage VDD - -0.3 5.5 \%
LCD Driver Supply Voltage VLCD - VDD-12 | vDD-0.3 \%
Input Voltage Vin - -0.3 VDD + 0.3 V
Operating Temperature Top - -20 70 °C
Storage Temperature Tst - -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

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

15 Backlight Characteristics
LCD Module without LED Backlight

Electrical / Optical Characteristics

Ta=25C
Item Symbol Conditions Min. Typ. Max. Unit
Forward Voltage VT [f=40mA 31 3.2 3.3 \Y,
Reverse Current Ir If=5v -- UA
Average Brightness v [f=40mA cd/m?
Wavelength
A = = - -
(Without LCD) d ‘e nm
Luminous Intensity _ 2
(without LCD) Lv Sub [f=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 (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 E Enable Signal
7--14 | DBO—DB7 | DataBus
15 LED_A LED Power Supply + (5.0V)
16 LED_K LED Power Supply - (OV)
DB7 I COM 16, _ | 20*2LCD PANEL
| <[ > LCD
DBO CONTROLLER | | o o
E = LS| ~ ~
RW - SEG 40 o o
RS = SPLC780D N n
Vss - SEG SEG
VDD - = DRIVER = DRIVER
Vo -— IC1 IC2
LED—A -
LED—K - BACK LIGHT

Characterfocated 1 2 3 4 5 6 78 9 10 11213141516 171819
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2.3 Timing Characteristics
DC Characteristics

Limit
Charaetaristies Symbal Unit Tast Condition
Min. Tym, Maux,
Opzrating Surrent Do .55 r.a i, Ezfernal glack (Mate)
Imput | igh Yalages W 22 - YOO W
- Pine:(E, RS, R, DET - )
Inquit | e Walkan e W, 3 . Nne Y
Imaut Figh Yallaga Vi YOD-1 - VOO i Fin 0EC1
Impui Lew Valtage Lk L2 - 1.0 W Fin Q5G4
Inaut Flgh Surent I -2.0 - 2.0 A Flng: |R3, AV, DET -10)
Imaui Lew Current I, 200 =500 -190.0 ué, YOO =60V
Chutput High l:=-01mA
F 'g Il.-'|:||' 2.4 - RN W 1
Wollage [TTL; Pins. CB7 -0
Chudput Levsr [ =0 1mA
Vo . R 0.4 i
Waolkags [TTL! Pins: 287 -0
wiput High la= 40004
R Vewe 13 81 110 . Vi " b
Yoltage [CMOS) Pins: ZL1, CL2, M. C
Oudput Lo |y = <004, Pins:
Wiz - 2 0AVCD Y
Voltage [CMOE] CL1.CL2 M, D
Oriver OM Resistance o= ZRCOPA, Ve = 40
Foay . . A0 Ko
[COM) Pins: SOMIG - 1
Oriver M Resistanc= [-= LOC.GpA, W = 20y
P 03 [
=) Fing: SkGED -1
LCD Voltage o 3.0 - 1.0 W VOLC - WG 14 bias or 1/5 bas

Mote: Frae = 280.0KHz, YOO = E0% pin E="L", RE RO, 08T - O 2re open, 2/l outpats ars na cads

AC Characteristics

i
Characteristics Byimibsc] Unit Tast Condition
Min. | Typ. | Max
0scr r 1900 | 00 | 330 i Ees
ata | TEUENEY nes . . A I Rf= 07 OKLFI%
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Timing Diagram
Writing mode
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Lharacteristics Symbol Sl Uit Test Condition
iin. Typ. Max.
E Gl Timw = 400,70 - - ns Fi E
C Fulsc WWidth v 150.0 - - ns Fi- C
E Rise! =&l Tirc G b - 25.0 ns Fi- E
Acddross Sctup Time ta- 32.0 - - ns Fing: A5, RW.E
Acidrass Hold Tima T 1.0 - - ns Fi-s: A5, B E
Ciata Cutput De ay Time ti - 1320 ns Fins: D87 -0
[3i3 hald time % 20.0 - - nE Fi- DET - C
2.4 Instruction Table
€ Display Control Instruction
Instruction Code Ewecuticn time
In=tru climn Description
RZ | RW [DBY |DEE |DBS [DB4 | DES (DBZ [DB1 | DEO {Fasc = Z70KHz]
Clear Display ji] [ a o (4] i [N ul o Wi te "HOH" o GORAM ard eet 1.82me
TNRAN address fe "O0H" fram
AT
Return Fome a o] a o ] o c O 1 - Sa: COSAM addraes to "00H" S2ms
frem AL and return cursar to ids
arginal positian 17 shifted, Tha
contznis: of DDRARM are naot
changed
Entry Kodc o o a W aQ i} c 1 I'C 5 Assan curscr maving dincolico J8p=
Sotb and zrable the shifl of cnotirz
s play
Ciaslay Gkf o L] a [ 4] 0 1 ] [ E Set dizplay(Dl cursce(C). and TS
OFF Contral olin<img  of cursonB) cnvof
contral bit
CUrsar or o Q a % Q | G Rl D07 curse maving ard disslkay Sdpe
Cislay Shift shif:  ecntrol bit,  ard  the
direction, without changing o
DDRAN dats.
Functian Get n [ 0 I 1 oL ™ = - - St intorfans data lzngth (DL 1LINE
B4 i, numoors of disolay
ine v 2-ling1-line”  and
displary  font  type  (F: w10
SoterSxd cobs)
Sl DGRARM o o] 0 1 ACT | ACH | ACE | AQE [ ACT | ACO | Sul CERARN addross i S
Al s srldrass counkar
Set DORAN il o 1 ACE | ACE | ACd | ACS [ AC2 | AC1 | ACO | Set DDRAN address in counter S8us
Add-sse
Read Ousy Flag n - OF | ACH | ATS | &4 | ACT | ATZ | ACT | AGD | Wacthe- durng intzrnal
ana Addross apcration o nat Gan be Knoss
Caunter ay resding B The oconents
of addreaa counter can also b=
-a3d.
Wil Dasla Lo 1 v] o7 Ca ] o4 ] D2 0o Do Wil dala inle inderoal RARK Sdps
14AR] HEHEC USRI
Read Data fram A or L& D o4 ] ] 1 OO | Bead daa fror internal RAM B8n=s
RAhk] DO RAR SCSRANM .
SRR dun s
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2.6 Inspection Specification
@ |nspection 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 appearancetest :
(). 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

EEmEm s EmmE s e

A area : viewing area

@ Specification:
NO Item Criterion level
1.1 Thepart 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 |Outline dimension 3.1 Product dimenson 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 datais error. Major
4.4 L CD 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. scrafch, Vs\f)hit)é anc}/ black 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

dot. scratch,

contamination
Round type

Aoty

O =(x+y)/2

~Ev

5.1.2 Nom-display :

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

O =0.10mm
Accept no dense

0.10mMm<< ® =0.20mm

0.20mm<< ® =0.25mm

Total

5.1.3 Line type:
Dimension (diameter : @)
Acceptance (Q’ty)

Length
width
A aea
B area

w=0.03mm
Accept no dense
Don’t count

L=3.0mm
0.03mMm<< ® =0.05mm

Don’t count

L=25mm
0.05mm<< ® =0.075mm

Don’t count

w>>0.075mm

As round type

Minor

RYITHT B AR A B A 7
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06

Polarizer
Bubble

Dimension (diameter : @)

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

Tota quantity
4
Don’t count

Minor

07

The crack of
glass

@ GlassCrack:
7.1 Crack onthe circuit of €lectrode termina :

X
Y
Z

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

Z=t

Back
Neglect

Minor

ERYIIT 08 56 LR AT BR 22 )
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@ Specification :

NO |ltem Criterion Level
@ GlassCrack:
7.2 General glass crack and corner edge:
721
The crack of glass
X: Thelength of X Minor
Crack v
, z
Y: The width of Neglect
crack Out A area
] Neglect
Z: The thickness
07 |of crack T.2.2 . ;
D: termina length h s
X
T: Thethickness X
of glass Y
z
A : The length of Neglect
glass OutA area
Neglect
7.3 Glass remain:
Minor
X
Y
Neglect
= 1/3d
RYIITIT 28 5t AR A R 2 7] 15 / 16
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@ Specification :

NO Item Criterion Level
7.4 Corner crack and medial crack:
The crack of
olass
X: Thelength of
Crack
Y: The width of
crack
07 Minor
Z: The thickness
of crack
D: terminal X
length Y
z
T: Thethickness =1/5a
of glass Crack can’t enter viewing area
=12t
A : The length of =1/5a
glass Crack can’t exceed the half of width of SPwidth of SP
V2A<Z=2t
Backlight 8.1 Backlight can’t work normally. Major
08 elements 8.2 Backlight doesn’t light or color is wrong. Major
8.3 llluminati on source flickers when lit. Major
9.1 pin type must match type in specification sheet Major
9.2 No short circuitsin 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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