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1. SPECIFICATIONS

1.1 Features

[tem Standard Vaue
Digdlay Type 128 * 64 dots
LCD Type STN, Gray, Transflective, Positive, Extended Temp.
Driver Condition LCM Module:1/64 Duty , 1/9 Bias
Viewing Direction 6 O’ clock
Backlight LED Ydlow-green B/L
Weight
Interface
Other
1.2 Mechanical Specifications
[tem Standard Vaue Unit
Outline Dimenson 93.0(L) *70.0(w) * 14.0(H)(Max) mm
Viewing Area 72.0(L) * 40.0(w) mm
Active Area 66.52(L) * 33.24(w) mm
Dot Size 0.48(L) * 0.48(w) nm
Dot Pitch 0.52(L) * 0.52(w) nmm
Note For detailed information please refer to LCM drawing
1.3 Absolute Maximum Ratings
Item Symbol Condition Min. Max. Unit
Power Supply Voltage Vbp -0.3 7.0 \%
LCD Driver Supply Voltage Vicp Vop-19.0 | Vbb+0.3 | V
Input Voltage Vin 03 | Vppt03 | V
Operating Temperature Top Excluded B/L -20 70
Storage Temperature Tor Excluded B/L -30 80
Storage Humidity Hp Ta 40 - 90 %RH

PG12864LRSANN-H Rev.0(DK)
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1.4 DC Electrical Characteristics

VDD =50V +10%

V=0V Ta=25

ltem Symbol Condition Min. Type Max. | Unit
Logic Supply Voltage Vpp 4.5 5.0 55 \Y,
“H” Input Voltage ViH 0.7 Vop - VoD \%
“L” Input Voltage VL Vss - 03Vop | V
“H” Output Voltage VoH VDD-0.4 - - \
“L” Output Voltage VoL - - 0.4 \%
Supply Current Iop Vop=5.0V - 2.0 - mA
-20°C - - -
LCM Diriver Voltage Vop 25°C*1 - 12.7 - \
70°C - - -
Note: *1. THE Vop TEST POINT ISVpp - Vo.
1.5 Optical Characteristics
LCD Pand 1/64Duty 1/9Bias Vi cp =14V Ta=25
Item Symbol Conditions Min. Type Max. Reference
View Angle e C>20, £=0° -45° - - Notes1 & 2
Contrast Retio C e=5A&=0° 3 7 - Note 3
Response Time(rise) tr e=5, =0 - 150ms - Note 4
Regponse Time(fal) tf e=5A&=0 - 300 ms - Note 4
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Note 1: Definition of anglesq and A

Lignt (when reflected) z (q=0°)

Y’ (A=180°) % q </

\ > LCD pand
P

X’

Light (when tranamitted ) Y(A=0°)
(@=90°%)

Note 3: Definition of contrast C

Brightness (reflection) of unselected dot (B2)
C=%%%YaYaYaYaYaYaY2¥1¥1¥2YaYaYaYaYa
Brightness (reflection) of selected dot (B1)

Brightness (reflection) of
selected dot
(%0)
I Brightness
: B2 (reflection) of
Brightness B unsefected dot
(reflection)
|
0
operating voltage (v)

Note 2: Definition of viewing anglesql and g2

Cmax.

20

ql

naked eyeand viewing angle q &

g2
viewing angle q (4 fixed)
Note:  Optimum viewing anglewith the

Cmax. Above are not dwaysthe same

Note 4: Definition of response time

Ve

-Vien)

I | |
11U U— ml
Non-selected state ——————1—— Selected state— Non-selected state
Contrast
90%
10%
Time
- ]

Note Measured with atransmissve LCD
panel which is displayed 1 on?

Vi cp : Operating voltage frv : Framefrequency
tr : Response time (rise) &: Responsetime (fall)
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1.6 Backlight Characteristics

LCD Module with LED Backlight

Maximum Ratings

Item Symbol Conditions Min. Max. Unit
Forward Current IF Ta =25 - 975 mA
Reverse Voltage VR Ta=25 - 8 \%
Power Dissipation PO Ta =25 - 45 W
Operating Temperature Top - -20 70
Storage Temperature Tst - -40 80
Solder Temp. for 3 Second - - - 260
Electrical / Optica Characteristics
Ta =25
ltem Symbol Conditions Min. Type Max. Unit
Forward Voltage VF IF=390 mA - 4.2 4.6 \%
Reverse Current IR VR=8V - - 0.2 mA
AVT;?;T'C?S% \Y IF= 390 mA - - - cd/n?
Waveength ADp IF= 390 mA 571 - 576 nm
Lu(mwli?r(l);jtlstctzag?ty " IF=390 mA 184 230 ] dn?
Color Ydlow-green

PG12864LRSANN-H Rev.0(DK)
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2. MODULE STRUCTURE

2.1 Counter Drawing

2.5 8E.0
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Dvl LCD PANEL
Ly Segment| ' |1 e o6 [
u_u Drivar 1
__Lﬁ - SEG _T_,‘__
E ¥
1SEG 64
£s2 :Hw_ LCD £
Segment
._ Driver 2
Voul-= “_.i__au. Generctor,/ Tempercture Compensatian _
: | BACKLIGHT |

(LED:13.5£0.5)

9.7£0.5

5.1 (LED:B.9)

0.48
0.04—-1—

The tolerance unless classified £0.3mm

0.04
0.48

S

SCALE:15/1

PN NO.| SIGNAL
1 | Vss
2 |Vdd
3 | Vo
4 [0/l
5 R/W
6 | E
7 |DBO
8 |DB1
9 |DB2
10 |DB3
11 |DB4
12 | DBS
13 | DB6
14 |DB7
15 | CSH
16 |CS2
17 | RST
18 |Vout
19 | A
20 | K

POWERTIP TECHNOLOGY

SCALE:  |MODEL NAME
I/l | PG 12884-A |
UNIT:  |TITLE

COUNTER DEAWING

mm
m_“___“_#_,ﬁm.. DRAWN NO.
A LA PG-05002

APPROVED U_&_H_Hm
(il
PR __u__ .ﬂ
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2.2 Interface Pin Description

POWERTIP

Pin No. Symbol Function
1 Vss Power Supply (Vss=0)
2 Vbp Power Supply (Vpp>Vsy
3 Vo Operating voltage for LCD
Regigter sdlection input
4 o/T High =Data register
Low =Indruction register (for write)
Busy flag address counter (for read)
5 v R/W sgnd input is used to select the read/write mode
High =Read mode, Low =Write mode
6 E Start enable sgnd to read or write the data
7-14 DB0O~-DB7  |Daabusline
15 Csi Chip enable for D2 (segment 1 to segment 64)
16 Cs2 Chip enable for D3 (segment 65 to segment 128)
17 "RST Reset signd
18 Vout Negative voltage power supply
19 A Power supply for LED backlight (+)
20 K Power supply for LED backlight (-)
Contrast Adjust
Vbp
2
Vo
10-20KW <2 2 LCD MODULE
Vout
18 19 20
||
4.2V
PG12864LRSANN-H Rev.0(DK) Paged
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2.3 Timing Characteristics

E v
/ N
W | we | X
<>
—> < —
t <t
R F
t t
AU AH
~< |
t t
AU AH
<> <>
CS1B,CS2B, 0.8V>§4 _§<2.0V
CS3,RS N /
t t
DU DHW
<
DBO-7 /
MPU write timing
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C
|
E I %
/] N
tW|_ = tWH BN
%
t t
R F
4 NE
/ t it
R/W AU AH
t t
AU AH
<> <>
CS1B,CS2B, >< >‘<
CS3RS /. ,
t t
D DHR
71 Y
DBO-7 \ /
MPU read timing
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Il
Characteridtic Symbol Min. Type |Max Unit
E Cyde tc 1000 - - ns
E High Levd Width twH 450 - - ns
E Low Leve Width twi 450 - - ns
ERiTime tr - - 25 ns
E Fdl Time tr - - 25 ns
Address Set-Up time tasu 140 - - ns
AddressHold Time tAH 10 - - ns
Data Set-Up Time tosu 200 - ns
DaaDday Time to - - 320 ns
DataHold Time (Write) toHW 10 - - ns
DataHold Time (Reed) tDHR 20 - - ns
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2.4 Display command

Ingtructions RS |R/W | DB7 |DB6 | DB5| DB4 | DB3 | DB2 | DB1 | DBO Functions

Controlsthe display on or
Display on/off 0 0 0 0 1 1 1 1 1 | O/1 |Off. Interna status and
display RAM data is not

affected.
0: OFF, 1: ON
Set address 0 0 0 1 Y address Setsthe Y addressinthe Y
(Y address) (0~63) address counter.
Set Page 0 0 1 0 1 1 1 Page Sets the X address at the
( X address) (©-7) X regider.
Digllay SatLine | O 0 1 1 Digplay dart line Indicates the display data
( Z address) (0~63) RAM displayed at the top
of the screen.
0 1 B 0| O] R 0 0 0 0 |Readsstatus.
U N E BUSY 1: In operdaion
S / S 0 : Ready
Status Read Y O | E ON/OFF 1 : Display OFF
F T 0 : Display ON
F RESET 1: Rest
0 : Normd
Writes data (DBO:7) into
display data RAM. After
Write Display Data | 1 0 Write Data writing ingruction, Y
addressisincreased by 1
automaticaly.
Reads data (DBO0:7) from
Read Display Data | 1 1 Read Data display data RAM to the
data bus.
Detailed Explanation
Display On/Off
RS R/W DBTY. .o .. DBO

Code o,o0jo0ofo0j|1(1|y12(1)1|D

The display data appears when D is 1 and disgppears when D is 0. Though the datais not on the screen
with D=0, it remainsin the display data RAM. Therefore, you can make it gppear by changing D=0
into D=1.

PG12864LRSANN-H Rev.0(DK) Pael3



s22POWERTIP

Display Start Line (Z Address)
RS R/W DB7. .DBO
Code 0O O0|] 1|1 |AC5| AC4|AC3| AC2 | ACl|ACO

Z address(ACO-ACS5) of the display data RAM is st in the display Sart line register and displayed at
the top of the screen.When the display duty cycleis 1/64 or others(1/32- 1/64),the data of totd line
number of LCD screen, form the line specified by display Sart line ingtruction, is displayed.
Seefigure 1.

Set page (X address)
RS R/W DB7. DBO

Code ojo0|1|]0|1 1|1 AC2 ACl1 ACO

X address (ACO-AC2) of the display data RAM is st in the X address register.Writing or reading to or

from MPU is executed in this specified page until the next page is sat. See figure 2.
Set Adress(Y Address)
RS R/W DB7. .DBO

Code Ol 0] O 1| AC5 |AC4| ACS AC2 AC1 ACO

Y addresgfACO-AC5) of the display dataRAM issetinthe Y address Counter. An addressis sat by instruction and increased
by 1 automaticaly by read or write operations of display data.

Status Read
RS R/W DBY. .. DBO
Code 0O | 1|BUSY | 0| ON/OFF REST 0 0 0 0

When busy is 1, the Chip is executing internal operation and no ingtructions are accepted
When busy is 0, the Chip is ready to accept any instructions.

Busy flag TBuy
Vfak TBusy 3/fak

PG12864LRSANN-H Rev.0(DK) Pael4
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- ON/OFF

When on/off is 1, the display is OFF.

When on/off is O, the display is ON.

- RESET

When RESET is 1, the sysem is being initiglized.

In this condition, no instructions except status read can be accepted.

When RESET is O,initidizing has finished and the system isin the usud operation condition.
Write Display Data

RS R/W DB7. .. .DBO
Code 0 1 | D7 | D6 D5 D4 D3 D2 D1 DO
Write data(DO-D7) into the display data RAM.After writing indruction, Y addressis increased by 1
automaticaly.
Read Display Data
R/W D/l DB7. .DBO

Code 1| 1|D7|D6|D5|D4| D3 |D2|D1| DO

Reads data(D0-D7) from the display data RAM. After reading ingtruction, Y addressisincreased by 1
automaticaly

PG12864LRSANN-H Rev.0(DK) Pagel5
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COM1 COM1
COM2 COM?2
COM3 COM3
COM4 COM4
COM5 COMS5
COM6 COM®6
COM7 COM7
CcoM8 COoMS8
COM9 COM9
Satline=0 Satline=1
com1 - com1 o
COM2 - COM2 —
COM3 CoM3
COM4 COM4
COM5 COM5 —
COM6 i ) > COM6 i =ay| -;
com7 | - com7 | i
] ]
coms | _ coms | .
COM9 COM9
Satline=2 Satline=3
Figure 1 Relation between Start Line and Display

PG12864LRSANN-H Rev.0(DK) Pael6
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Y address

0 1 2Bl 62 63
DBO 1 x=0
to page 0 J
DB7
DBO

} X=1
to page 1
DB7 |
M\
DBO X=6
to page 6
DB7
DBO

X=7
to page 7 }
DB7
Figure 2 Address Configuration of Display Data RAM

Note: “128*64” consist of 2 “64*64”
CS1p Chip endblefor left 64*64 (segmentl to segment 64)
CS2b Chip enable for right 64* 64 (segment 65 to segment 128)

PG12864LRSANN-H Rev.0(DK)

Pagel7




s22POWERTIP

3. QUALITY ASSURANCE SYSTEM

3.1 Quality Assurance Flow Chart

Manufactur | Product Inventory
Item Customer Sdes R&D QA . Purchase
ing control control
Info Survey
\
Marketing || Reques >y Inoury > Project evauation
&
Design NG Pged Vdiddior |«
v Quote e OK
—»  Contract
L x Design check
Sl Sample test & —‘
e
v
NG S
Approval Veification
NG Vv OK
Sample approva OK
A
Rlot run & Rdiability test
PFilot v
Run NG Veification
& v _OK
Mass Specification preparation
7
Product Mass production 4—‘
4
OK
Inspection NG
. \ 4
Sy :
OIIJ? Shipment v
Shpou
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Manufactu| Product Inventory
Item Customer Sales R&D Q.A _ Purchase
rng control control
Info —>» dam ¢
¢ Falure andyss
Ardygsreport
Sdes
Service Corrective action
Tracking (<€
QA 1. 1SO 9001 Maintenance Activities 2. Process improvement proposal
© |3 Equipment cdibretion 4. Education And Training Activities

ACIVItY |5, Standardization Management
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I nspection Specification
Inqoectlon Standard  MIL-STD-105E Table Normd Inspection Single Sampling Leve
Equipment Gauge MIL-STD Powertip Tester Sample
IQC Defect Level Magjor Defect AQL 0.4; Minor Defect AQL 1.5
FQC Defect Level  100% Inspection
OUT Going Defect Levd  Sampling

Specification
NO ltem Specification Judge | Leve
1 Part Number The pa_\rt number is inconsistent with work order of N.G. | Major
production
. The quantity isincongstent with work order of .
2 Quantity oroduction N.G. | Maor
Electronic The Qspl_ay lacks of some patterns. NG [ M gor
characteristics of Missng line N.G. | Maor
3 LCM Thedzeof missngdot, Ais 1/2 Dot sze N.G. | Maor
A=(L +W )+ 2 |Thereisnofunction. N.G. | Mgor
Output datais error N.G. | Mgor
Materid is different with work order of production N.G. | Maor
LCD isassambled in inverse direction N.G. | Maor
Bezd isassembled in inverse direction N.G. | Maor
Shadow iswithin LCD viewing area+ 0.5 mm N.G. | Mgor
Appearance of | The diameter of dirty particle, Ais  0.4mm N.G. | Minor
Di idelengthis  3.0mm, and 0.01mm width .
A=(L+W)+ 2 r(;yogfntm endt N.G. | Minor
4 Di ide Digdlay iswithout protective film N.G. | Minor
(Fr?d%?l?ng Conductive rubber is over bezd 1mm N.G. | Minor
scratch  bubble) Polarizer exceeFIs over ylewlng areaof LCD N.G. | Minor
Areaof bubblein polarizer, A 1.0mm, the number of .
. . N.G. | Minor
bubbleis 1 piece.
0.4mm Areaof bubblein polarizer, A 1.0mm, the .
. . N.G. | M
number of bubbleis 4 pieces. nor
Burned area or wrong part number is on PCB N.G. | Mgor
The symbol, character, and mark of PCB are :
unidertifigble N.G | Minor
The stripped solder mask , Ais  1.0mm N.G. | Minor
0.3mm  gripped solder mask or visible circuit, A .
5 Appesrcagce of 1.0mm, and the number is 4 pieces N.G. | Minor
A=(L + W)= 2 Thereis particle between the circuits in solder mask N.G | Minor
' Thecircuit is peded off or cracked N.G | Minor
Thereis any circuits risen or exposed. N.G | Minor
02mm Areaof solder bal, Ais  0.4mm N.G | Minor
The number of solder bal is 3 pieces '
The magnitude of solder bal, Ais  0.4mm. N.G | Minor

PG12864LRSANN-H Rev.0(DK)
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NO Item Specification Judge | Level
The shgpe of modeling is deformed by touching. N.G. | Mgor
Appearanceof  |Insufficient epoxy: Circuit or pad of ICisvishle N.G. | Minor
6 molding Excessive epoxy: Diameter of moddingis  20nm NG. | Minor
A=(L+W)+ 2 lorheightis 2.5mm e
The diameter of pinholein modedling, Ais  0.2mm. N.G. | Minor
Thefolding angleof framemustbe 45 +10 N.G. | Minor
The area of stripped electroplate in top-view of NG. | Minor
4 Appearance of frame |frameg, Ais  1.0mm. T
A=(L+W)+ 2 [Rugt or crack is (Top view only) N.G. | Minor
The scrf_;tched width of frameis  0.06mm. NG. | Minor
(Top view only)
Electrica Thecplor of backlight is nonconforming N.G. Ma:or
L Backlight can’ t work normally. N.G. | Mgor
characterigtic of ; .
8 backlight TheLED Ian_1p can twor!< normdly_ N.G. | Magor
The_unsoldermg aref_i(_)f pin for backlight, NG. | Minor
A=(L + W)= 2 Ais  1/2 solder joint area. e
The height of solder pin for backlightis ~ 2.0mm N.G. | Minor
The mark or polarity of component is unidentifiable. N.G. | Minor
The height between bottom of component and NG. | Minor
surface of the PCB isfloating  0.7mm T
D 14w
1 i
T H - N.G. | Minor
10 Assembly parts 4)‘ |(_
A=(L+W)+ 2 D’ Pad
End solder joint width, D’ is  50% width of :
component termination or width of pad N.G. | Minor
S'dg ovgrhang, Dis  25% width of component NG. | Minor
termingtion.
Component is cracked, deformed, and burned, etc. N.G. | Minor
The pplantyof component is placed in inverse NG. | Minor
direction.
Maximum fillet height of solder extends onto the
component body or minimum fillet height N.G. | Minor
is  05mm.

PG12864LRSANN-H Rev.0(DK)
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4. RELIABILITY TEST

4.1 Reliability Test Condition

2.Storage 96~100 hrs 40+ 2

NO Item Test Condition
_ Storageat 80 = 2 96~100 hrs
High Temperature ) -
1 Surrounding temperature, then storage at norma condition
Storage
4hrs
Storageat-30 = 2 96~100 hrs
Low Temperature ' -
2 Surrounding temperature, then storage at norma condition
Storage
4hrs
1.Storage 96~100 hrs 60+ 2 , 90~95%RH surrounding
temperature, then storage a norma condition 4hrs.
3 High Temperature (Exduding the polarizer).
/Humidity Storage or

, 90~95%RH surrounding

temperature, then storage at norma condition 4 hrs.

-20 - 25 - 70 - 25
4 Temperature Cyding < (30mins) (5mins) (30mins) (5mins) >
10 Cyde
o 10~55Hz ( 1 minute) 1.5mm
5 Vibration _—
X,Y and Z direction  (each 2hrs)
Air Discharge: Contact Discharge:
Apply 6 KV with 5 times Apply 250V with 5 times
discharge for each polarity +/- discharge for each polarity +/-
6 ESD Tegt g polarity . g . polarity
_ i Testing location:
Tegting location
1.Apply to bezd.
Around the face of LCD
2.Apply toVdd, Vss.
Packing Weight (Kg) Drop Height (cm)
0~454 122
7 Drop Test 45.4~90.8 76
90.8 ~454 61
Over 454 46
PG12864LRSANN-H Rev.0(DK) Page22
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5. PRECAUTION RELATING PRODUCT HANDLING
51SAFETY
5.11 If the LCD pane bresks, be careful not to get the liquid crystd to touch your skin.

51.2 |If the liquid crystd touches your skin or clothes, please wash it off immediately by
using sogp and weter.

52 HANDLING

521 Avoid any strong mechanical shock which can bresk the glass.

522 Avoid datic eectricity which can damage the CMOS L SI-When working with the

module , be sure to ground your body and any dectrica equipment you may be using.
5.2.3 Do not remove the pand or frame from the module.

524 The polarizing plate of the display is very fragile. So , please handle it very
carefully ,do not touch , push or rub the exposed polarizing with anything harder
than an HB pencil lead (glass, tweezers, €tc.)

525 Do not wipethe polarizing plate with adry cloth , asit may easly scratch the
surface of plate.

526 Do not touch the display area with bare hands , this will stain the display area.

52.7 Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with
a cleaning naphtha solvent.

5.2.8 To control temperature and time of solderingis280+ 10 and 3-5 sec.
529 To avoid liquid (include organic solvent) stained on LCM .
5.3 STORAGE
531 Store the panel or module in a dark place where the temperatureis25 + 5
and the humidity is below 65% RH.
5.3.2 Do not place the module near organics solvents or corrosive gases.
5.3.3 Do not crush , shake, or jolt the module.
54 TERMS OF WARRANTY
541 Applicable warrant period
The period is within thirteen months since the date of shipping out under normal
using and storage conditions.
5.4.2 Unaccepted respongbility
This product has been manufactured to your company’ s specification as a part for
use in your company’ s general eectronic products. It is guaranteed to perform
according to ddivery specifications. For any other use gpart from generd
electronic equipment , we cannot take respongbility if the product isused in
nuclear power control equipment , aerospace equipment , fire and security
sysems or any other gpplicationsin which thereisadirect risk to human life
and where extremdy high levels of rdiahility are required.

PG12864LRSANN-H Rev.0(DK) Page23



