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1. SPECIFICATIONS

1.1 Features

www.refaelectronics.com

ltem Standard Value
Display Type 8characters x 2 lines
LCD Type STN, NEGATIVE (BLUE) ,TRANSMISSIVE
Driver Condition LCD Module : 1/16Duty , 1/5Bias
Viewing Direction 6 O'clock
Backlight Type SIDE WHITE

Interface 8-bit MPU interface
Driver IC AlP31066
1.2 Mechanical Specifications
ltem Standard Value Unit
Outline Dimension 58(L) * 32(W) * Max 13.5(T) mm
Viewing Area 38(L) * 16( W) mm
Dot size 0.56(W) x 0.66(H) mm
Dot pitch 0.6(W) x 0.7(H) mm
Character size 2.96(W) x 5.56(H) mm
1.3 Absolute Maximum Ratings
ltem Symbol Condition Min. Max. Unit
System Power Supply Voltage | VDD - -0.3 55 Vv
LCD Driver Supply Voltage VLCD - VvDD-12 | VDD-0.3 V
Input Voltage Vi - -0.3 VDD +03| V
Operating Temperature Top - -20 70 °C
Storage Temperature Tsr - -30 80 °C
Storage Humidity Ho Ta<40°C 20 70 %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 8.9 Vv
Input High Voltage ViH - 0.8VDD - VDD Vv
Input Low Voltage Vi - GND - 0.3VDD v
Output High Voltage Von - 0.7vDD - VDD Vv
Output Low Voltage VoL - GND - 0.2VDD V

1.5  Backlight Characteristics

LCD Module without LED Backlight

Electrical / Optical Characteristics

Ta=25C
Item Symbol Conditions Min. Typ. Max. Unit
Forward Voltage VI If=15mA 28 3.0 3.1 A
Reverse Current Ir If=5v - uA
Average Brightness IV If=15mA cd/m’
Wavelength _
(Without LCD) Ad If=15mA - -- - nm
Luminous Intensity - 2
(without LCD) Lv Sub If=15mA cd/m
Uniformity A%  [IVMin / IVMax *100% - - - %
Color WHITE
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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 E Enable Signal
7-14 DB0-DB7 | Data Bus
15 LED A LED Power Supply + (3.0V)
16 LED K LED Power Supply - (0V)
DB7 | . LoM 16,
N D e 842 (CD' PANEI
DBO CONTROLLER
E —= LSl |
RW —+
RS - AIP31066 SEG 40
Vss - /
VDD -
v'(} -
i | ':_E : BACK LIGHT

Characterlocated 1 2 3 4 5 6 7 8

DDRAMaddress 00 01 02 03 04 05 06 07
DDRAMaddress 40 41 42 43 44 45 46 47
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e e
2.3 Timing Characteristics
DC Characteristics
Limit
Characteristics Symbol Unit Tast Condition
Min. Typ. Mazx.
Operating Current DD - 0.55 0& mA External clock (Note)
Input High Voltage Wi 2.2 - VDD v
Pirs:(E, RS, RN, DET - 0]
Input Low Voltage Vil 0.3 - Q€ Y
Irpul High Voltage Vi VDD-1 - VDD Y Fin O8CH
Input Low Voltage Vi 0.2 - 1L W Fin Q&1
Input High Current Iy 2.0 - 2C 1A Pins: (RS, RW. DB7 - 0}
Inpul Low Curreni I -20.0 -50.0 -100.0 pA VDD = 5.0%
Qutput High he== 01mA
i ok, 24 : VDD v !
oltage (TTL) Pins: 037 -0
Output Low [ = 0. 1mA
. Vo) - - 04 Y _
Voltage (TTL] Pins: D&7 -0
Output High le = - 40.0pA,
Vo 0.8\VDD - VDD v
‘/oltage (CMOS) Pins: CL1, CL2, M. D
Output Low I, = 40004 Pins:
Wex - - 0.1/DD \
Valtage (CMOS) CL1,CL2, M, D
Driver ON Resistznce = =BC.OpA, Yy = 4.0V
R = E 200 K
COM| Fing; COMIE -1
Diiver ON Resislaive ey = =5C.0UA, Vian =<0
Rlﬂ.._; 30.0 K<l
1SEC) Mins: SEG40 - 1
LcD ‘-."oluse '-."Lin 3.0 - 11.0 W VDD - W5, 14 bias or 15 bias

Hote: Faze = 280.04Hz, YOD =504 pnE="L". R

AC Characteristics

W, DB7 - C are open, all outputs ara no loads,

Characteristics

08C Fraquency

Symbol

(5]

Limit

190.0

270.0

Pama @ af 1A
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Timing Diagram
Writing mode
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Characteristics Symbol Limit Unit Test Condition
! e e 0 .
£ Cycle Time - 400.0 - - ns Pin E
£ Pulsc Width tiet “S0.0 - - ng Fin E
= Risc/Fall Time e te - - 28.0 ns Pin E
Accrass Setup Time e 30.0 - - ne Firs: RS, RW.E
Addrass —olé Time HE 10.0 - - ns Pins: RS, RW.E
Data Output Delay Time o - - 100.0 ng Pins: DBY -0
Data holc ime THre 20.0 - - ng Fin D57 - O
2.4 Instruction Table
4 Display Control Instruction
E Instruction Code we—— Execution time
Instruction Description
RS | RW | DB7 | DB | DB5 | DB4 |DB3 | DB2 | DB1 | DBO {Fear = 27T0KHz)
Clear Display C g o o 0 0 a g 3 1 Wiite 20k to DDRAM and sct 1.52mrs
DD=RAN acdrees to "O0DH" ‘rom
AL
Reiwurn Home c (¥ o 9 Q Q ] 3 1 - | Set DDRAN address o "OCH" 1.52ms
framn AC and retun cursor to 13
argnal pasition if shifed The
contere of ZDRAM are not
changec.
Entry lodec C 5] v} =] Q 0 a 1 o g 55 gn CuUrsdr moving circction 385
Set and chable tie shitt of cntire
display
Display Che t (] (] o] 0 0 1 D (] B | Set display(D), cursor(Cl and 38,5
QOFF Ccnral blin<ing of cursarlB)] on:of
oantrol bit.
Cursor of C o o a a 1 S/C ‘L - - Set cursor moving and dispay 38,8
Cisplzy Shift shift control kit and ihc
dirceticn  without eranding of
DDRAM data.
Function Set c o o 0 1 DL [ F - - | Set inerface daa length (DL: 388
S-oitrd-bit}, numkars of deapay
lime (MN: Z-lined-linel  3anc,
digplay font :yoe (F: 5x10
Joulsi5xs dais:
Sct CGRAIM [ o o T ACS | ACL | AC3 | ACZ | ATT | ACO | Sot CGRAM addrzss  in 38,8
Address acldress sounter
Set DDRAN c o 1 JACE | ACS | ACL | AC2 | ACZ | ACH | ACO | Set DDRAN sddress i1 counter 38 s
Acldress
Reac! Busy Flag C 1 BF | ACS | ACS | AC4 | AC3 | ACZ | AT1 | ACC | Whether during internal
and &ddress opcraton or nct car be known
Ceunter vy reading B The contents
of address counter can aso bo
fead.
Write Dats tc 1 o L7 b | D5 | D4 | D3 | D2 | D1 | 20 | Wrie data ino interasl RaM 35 e
RAMN {DERANMCGRAR
Read Data from 1 1 Dy oE | DS DA D3 | D2 o1 02 | Read dsta from intarnal RAM 3B.s
FAN 1DC RAR'C GRARD.
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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

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

€ 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 arca . (Fig. 2)

e aeb e ar s rean e e PP ST armaa e e e P AT
R M T M d e S -ur—n-r g

1

B area : Outside of vicwing area

- -

i s e
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 dot, sc.ratclh\ “JWhite and black spots on display = 0.25mm, no more Minor
contamination :
Round type g than Four white or black spots present. . .
"I Densely spaced : NO more than two spots or lines within
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| 3mm

@ Specification :
NO |[ltem Criterion level
05
Black or white 5.1.2 Nom-display :
dot. scratch.
contamination Dimension (diameter : )
Round type Acceptance(Q’ty)
-.' X [‘_ @ =0.20mm
. Y Accept no dense
0.10mm<<® =0.20mm Minor
O=(x+y)2 3 s
0.20mm<<® =0.25mm
2
,—\J * A Total
4

> e

5.1.3 Line type:
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<<® =0.075mm

Don’t count

w=>(.075mm

Dimension (diameter : @)

As round type
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06

Polarizer
Bubble

Dimension (diameter : @)

Acceptance(Q’ty)
A area
B area
O =0.20mm
Accept no dense
Don’t count
0.20mm<< O =0.50mm
3
Don’t count
0.50mm< O = 1.00mm
2
Don’t count
O >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=12D
Z=1

Back
Neglect

Minor

Paan 14 nf 1A
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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 Y
_ Z
Y: The width of Neglect
crack Out A area
, Neglect
Z: The thickness
07 of crack T.2.2
D: terminal length
X
T: The thickness X
of glass Y
74
A : The length of Sl
: © Neglect
EMass Out A arca
Neglect
7.3 Glass remain:
Minor
X
b
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 X
Crack
Y: The width of
crack
07 i"’-‘%l’ Minor
Z: The thickness —— !...g_
of crack Y [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
VU<Z=2t
Backlight 8.1 Backiight can’t work normaily. Major
0% wlempats 8.2 Backlight doesn’t light or color is wrong. Major
8.3 Illumination 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
Gasieral packaging specification sheet. Major
09 appearance 9.4 The folding and peeled off in polarizer are not
acceptable Major
9.5 The PCB or FPC between B/L assembled distance
(PCB or FPC)1is =1.5mm Major
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