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1 General Information
Item Contents Unit
Display Mode AMOLED /
Screen size 5.49(Diagonal) inch
Resolution 1080(RGB) x 1920 /
Module area (WxHxT) 70.66 x 128.36 x 0.82 mm
Active area (WxH) 68.299 x 121.421 mm
Pixel pitch (WxH) 0.03162 x 0.06324 mm
Viewing direction ALL O’ Clock
Interface Type MIPI /
Luminance 350(typ) . cd/m2
Operating Temperature -20~70 ,(\) °C
Module Power consumption 2 \,\
Weight TBD . =~ g
°d

S

Note 2: Requirements on Environmental Protection:

Note 1: Viewing direction is follow the data which measg& y optics equipment.

Note 3: Weight tolerance: +/- 5
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3 Pin Description
3.1 PIN Definition

No. Symbol 1’0 Description
1 GND P The power ground
2 GND P The power ground
3 GND P The power ground
4 VBAT P Power IC Input Voltage
5 VBAT P Power IC Input Voltage
6 VBAT P Power IC Input Voltage
7 VBAT P Power IC Input Voltage
8 VBAT P Power IC Input Voltage
9 GND P The power ground O
Power supply for OTP. /\V
10 VPP P Leave the pin to open when not’in use
11 NC - No connection A
12 GND P The power ground CJV
13 D3P I MIPI DSI data33 &)
14 D3N I MIPI DSI data3 >~
15 GND P The powenaround
16 DOP Vo | MIJQ8Idata0+
17 DON /O | MIPIDSI data0-
18 GND P he power ground
19 CLKP 1 {/ Y MIPI DSI clock+
20 CLKN N, | MIPIDSI clock-
21 GND \\?13 The power ground
22 DIP @S‘ I MIPI DSI datal+
23 piyv V1 1 MIPI DSI datal-
24 GND‘ P The power ground
25 D2P I MIPI DSI data2+
26 D2N I MIPI DSI data2-
27 GND P The power ground
2 RESX U | properly inilize the chip, Actve low
29 VDDIO P Driver IC digital I/O supply
30 VCI P Driver IC analog supply
31 TE o Tear effect output
32 GND P The power ground
33 TSP AVDD P TP IC digital power supply
34 TSP DVDD P TP IC digital 1/O supply
35 TSP SDA /O 12C Data Input & Output
36 TSP SCL /0 12C Clock Input

FANNAL ELECTRONICS CO.,LTD
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37 TSP RESET I External Reset,Low is Active
38 TSP ATTN I er)t:trrupt request to the host, or Wake up request from the
39 ID 0 Panel ID

Note: I/O definition:I-----Input; O-----Output; P--- Power/Ground

FANNAL ELECTRONICS CO.,LTD
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4 Absolute Maximum Ratings

Item Symbol Min Max Unit Remark
Analog/boost power voltage VCI -0.3 5.5 v
I/O voltage VDDIO -0.3 5.5 A%
Power IC Input Voltage VBAT -0.3 6 \Y
Operating Temperature Top -20 70 °C
Storage Temperature Tst -30 80 °C

Note:

1. If one of the above items is exceeded its maximum limitation momentarily, the quality of the product
may be degraded. Absolute maximum limitation, therefore, specify the values exceeding which the
product may be physically damaged. Be sure to use the product within the recommend range.

FANNAL ELECTRONICS CO.,LTD P.8
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5 Electrical Characteristics
5.1 Driving Panel
Item Symbol MIN TYP MAX Unit
Power IC Input Voltage VBAT 2.9 - 4.5
Digital Power supply VDDI 1.65 1.8 3.6 v
Analog Power supply VCI 2.5 33 4.8 A%
TP Power Supply voltage AVDD 2.7 - 3.6
TP I/O Digital Voltage Iovcce 1.65 - 3.6 A%
5.1.1 Normal Mode
Display Condition Symbol MIN TY}’O MAX Unit
IvpaT i A6 550 mA
S w LY T [ w
Ivobio -} 50 65 mA

5.1.1 Power supply circuit application (This is for ref@gé only):

O

Power IC recommend: ST:STAM1330, Silicon

sTSM3301, Richtek:RT4722
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5.2 Recommended Operating Sequence

5.2.1 Power on/off sequence

1. Power ON for Normal VCI Case: Tr>1ms

oo T
RSTB 3 ’
3 SLPOUT (11h) S 120ms DISPON(29h)

Node | | ; : {

MIPI | T

i o -1 ] [ 1T F %0 B T [¢& | |

vel ov 5/'

vsP ov /

SWIRE : &Q[
‘ AV

OLED_EN | N

ELVDO (/O‘ e~

ELVSS (o - .\ R

O

2. Power ON for fast VCI Case: Tr<ims %
O

VOOI __/ el 2 10ms. \

i | Nar

RSTB | <</
: SLPOUT(11h) DISPON(29h)
Mode #‘%

"/ /////////////////////////////////////////////////////

W I
» s §$l FC LU0 T &°C P dgd 1

vsP o i

SWIRE 1 M
OLED_EN

ELVSS \

Note: If VCI’s rising time is smaller than 1ms,it is suggested to use VCI H-L-H sequence to avoid the
start-up issue due to fast VCI ramp up.

--the 1st H is suggested to be 20ms

--the L period is the time that can make Voff in between 2.6V and 1.5V.

(for example ,when the discharge time is 20ms and 200ms for VCI to drop below 2.6V and 1.5V,
respectively. Then the Toff is suggested to be>20ms and <200ms.)

FANNAL ELECTRONICS CO., LTD
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5.3 AC Characteristics (MIPI)
5.3.1 HS Data Transmission Burst
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5.3.3 Turnaround Procedure
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5.3.4 HS Clock Transmission
Parameter Description Min Typ M ax Unit
Time that the transmitter continues to send
HS elock after the last associated Data Lane S0ns +
ns
TCLE-POST has transitioned to LP Mode. Interval iz BT - - ns
defined as the period from the end of
THS-TRAIL to the begimning of TCLE-TRAIL.
Time that the transmitter drives the H5-0
TCLE-TRAIL state after the last pavload clock bit of a B0 - - ns
H5 transmission burst.
Time that the transmitter drives LP-11
THS—EXIT ; ; 300 - - ns
following a HS burst.
Time for
Time for the Clock Lane receiver to enable b <
1 to
TCLE-TERM-EN the HS line termination, starting from the & 38 ns
: : : reach N
time point when Dn crosses VIL, MAK i i vV
VTEEM-EN «
— *
Time that the transmitter drives the Clock U
s 2 " Lane LP-00 Line state immediately before the CJ
TCLE-FREPARE CD 38 = Qh ns
H5—0 Line state starting the H5 O
transmission. \\
Time that the HS clock shall be driv _Tzhe
transmitter prior to any ass Data
TCLE-FERE /gu B - - ul
Lane beginning the tr ar]alt]@ m LP to HS
mode.
TCLE-PREPARE + time he transmitter
TCLE-PREFARE + ; : : 300
Ry drives the HS-0 stateMrior to starting the = - ns
TCLE—ZER(Q
Clock. O
B \ ) Time for
Time for ta Lane receiver to enable the
AT e L5 : ; ) . In to 3b ns
TI-TERM—EN Hs lige ination, starting from the time = ns
; ! reach +4=11
poiniNGhen Dn crosses VIL, MAX . o s
VTERM-EN
Time that the transmitter drives the Data i
. . . ) ) . 40ns + Bb ns +
TH5-PREFARE Lane LF-00 Line state immediately before the T = o rns
A=
HE—0 Line state starting the HS transmission
: e TH5-PREPARE + time that the transmitter
THS-PREPARE + . . ] ) 14bns + 25ns+b*
| THaeE drives the H5-0 state prior to transmitting = rns
THS—ZER0 : 1011 ul
the Sync seguence.
Time that the transmitter drives the flipped 60
ns +
TH5-TRAIL differential state after last pavload data T = = ns
bit of a H5 transmission burst
FANNAL ELECTRONICS CO.,LTD P.13
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Low Power Mode :
| Parameter | Description N Min | Typ Max Unit | Notes

Tiexmy Transmitted length of any Low-Power | 50 150 ns |12
state period of MCU to display module

Trasurew | Time that the display module waits after | Tiexu 2Ty | P |2
the LP-10 state before transmitting the
Bridge state (LP-00) during a Link
Turnaround.

Tiexip) Transmitted length of any Low-Power | 50 150 ps |12
state period of display module to MCU

Tracer) Time that the display module drives the 5*Tiexo) ns |2
Bridge state (LP-00) after accepting

- confrol during a Link Turnaround. .

Trac0m) Time that the display module dnives the 4T oxp) ns |2
Bridge state (LP-00) before releasing
control during a Link Turnaround.

Trasurep | Time that the MPU waits after the LP-10 | Tjoyp, 2Tioxp | NS |2
state before transmitting the Bridge O "
state (LP-00) during a Link Tumaround. . CJ

0‘5
NOTE:

the specified values due to asymmetrical rise and fa :
2. Transmitter-specific parameter &

1. Tiex Is an internal state machine timing reference@ measured values may differ slightly from

FANNAL ELECTRONICS CO., LTD
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5.3.5 Timing requirements for RESETB
EhoEEf ﬂRn e

RES U k’: j{[
Internal Status Normal Operation X Resettin g_ : Initial Cendition
Reset input timing:
IOVCC=1.65 to 3.6V, VDD=2.5 to 3.6V, AGND=DGND=0V, Ta=-40 to 85
Symbol | Parameter Related Pins | MIN | TYP | MAX | Note Unit
taesw *1) Reset low pulse width | RESX 10 |- - . us
; . ) 5 When reset applied e
taest *2) Reset complete time ﬁ%ﬁ?&?ﬁe
; ] wa duri out mode | ™

Note 1) Spike due to an eleclrostatic discharge on RESX line does not cause Inu@ar system reset according
to the table below.

'RESX Pulse Action O
Shorter than 5ps Reset Rejected .U
Longer than 10ps Reset C <
Reset starts N\~
Between Sys and 10us (It depends on v@nﬂ temperature condition.)

Note 2. During the resetting period, the displa
which maximum time is 120 ms, when Re
in Sleep In -mode) and then return to ition for HW reset.

Note 3. During Reset Complete Time, in OTP will be latched to internal register during this period. This
loading is done every time when gbfgjs HW reset complete time (tREST) within 5ms after a rising edge of
RESX.

Note 4. Spike Rejection a@s during a valid reset pulse as shown below:

X

blanked (The display is entering blanking sequence,
in Sleep Out-mode. The display remains the blank state

s

Reset is accepted

1lus

b
L

WWNWMW

—Dﬂtﬁ Less than 20ns width positive spike will be rejected.

Note 5. It is necessary to wait 5msec after releasing RESX before sending commands. Also Sleep Out
command cannot be sent for 120msec.

FANNAL ELECTRONICS CO., LTD P.15
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6 Optical Characteristics

Item Symbol | Condition| Min Typ Max Unit | Remark| Note
Response time Tr+ Tf - - 2 ms FIG 1. 4
Contrast ratio | CR 0=0° 60000 - - — FIG 2. 1
B=0°
Uniformity WHITE 75 - - % FIG 2. 3
Ta=25C
Luminance Lv 315 350 385 cd/m’* | FIG 2. 2
0T @ =90° 80 - - FIG 3.
6B & =270° 80 - - FIG 3
Viewing angles deg 6
oL & =180° 80 - - FIG 3
OR &=0° 80 - - FIG 3
NTSC - - 90 105 - &Q - -
Red x 0.64 | 067 | 070 N/ FIG 2. 5
\
Red y 0.29 034 | _ 033 FIG 1. 4
Green x 018 | 022|026 FIG 2. 1
—(° 7
Greeny 0 _O o 0.69 (\ﬁ) 0.77 FIG 2. 3
Chromaticity =0 AN -
Bluex | paqpscc | O.11 (—@14 0.17 FIG 2. 2
N
Blue y 00K 004 | 007 FIG 3.
] N\
White x ,6'-27 0.30 0.33 FIG 3 6
White y /,\‘/0.28 0.31 0.34 FIG 3
A%
Notel. Contrast Ratio(CR) is defi Mathematically by the following formula.For more information see
FIG 2.: $~
Contrast Ratio(CR) ?ﬁhﬂﬁge Surface Lumi.nance Wi.ﬂl all white p%xels (B, P2, wvewiy )
Q Average Surface Luminance with all black pixels (P1.P2. =+=+-* )

Note2. Surface luminance is the LCD surface luminance with all white pixels. For more information see
FIG 2.
Lv = Average Surface Luminance with all white pixels(P1, P2, ...... )

Note3. The uniformity in surface luminance ( WHITE) is determined by measuring luminance at each
test position, and then dividing the maximum luminance of all white pixels by minimum luminance of all

white pixels. For more information see FIG 2.

§ WHITE = Minimum Surface Luminance with all white pixels  (P1, P2, <----- )

Maximum Surface Luminance with all white pixels (P1, P2, «----- )

FANNAL ELECTRONICS CO.,LTD P.16



EEE

| FANNAL FN0550EN7MO01

Note4. Response time is the time required for the display to transition from White to black(Rise Time, Tr)
and from black to white(Decay Time, Tf). For additional information see FIG 1.

Note5. Chromaticity is the Center point value. For more information see FIG 2.

Note6. Viewing angle is the angle at which the contrast ratio is greater than a specific value. For TFT
module, the specific value of contrast ratio is 10; For monochrome and color STN module, the specific
value of contrast ratio is 2.The angles are determined for the horizontal or x axis and the vertical or y axis
with respect to the z axis which is normal to the LCD surface. For more information see FIG 3.

Note7. For Viewing angle and response time testing, the testing data is base on Autronic-Melchers’s
ConoScope. Series Instruments. For contrast ratio, Surface Luminance, Luminance uniformity and
CIE, the testing data is base on CS-2000 photo detector.

Note8. For TN type TFT transmissive module, Gray scale reverse occur%l the direction of panel

viewing angle &
FIG.1. The definition of Response Time
- Tr-
100%)
1] TR T e L

Optical
Respons

S
b'a\ white

FIG.2. Measuring method for Contrasé{), Luminance, Uniformity,Chromaticity

| H |

5 Points diagram B Bkt dliasraa
L

Fig2 Notel For TFT Module Test point:9 points( as 9 Points diagram )
Measurement instrument: CS-2000; Light spot size =5mm, 350mm distance from the
LCD surface to detector lens.

Fig2 Note2 For non-TFT Module and Dot-Matrix type Module
21  If the minimum side size is bigger than 20 mm,the testing method is the same as TFT module.
22 If the minimum side size is less than 20 mm, then testing 5 point datas (as 5 Pointsdiagram),
Both Aand B are 5 mm.
23 Measurement instrument: CS-2000 is priority selected to measure.

Light spot size @=5mm, 350mm distance from the LCD surface to detector lens.

FANNAL ELECTRONICS CO.,LTD P.17
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24 Measurement instrument : ConoScope will be selelected to measure
If CS-2000 cannot meet the measurement requirement.
Light spot size &=0.2-2.0mm. About 2-3mm distance from the LCD surface to detector lens, but
suggest to confirm the best distance on focusing the picture to be clearest when actually measuring.

Fig2 Note3 For non-TFT Module and non-Dot-Matrix type Module

The test point is defined by the fact size and shape of module,but the center point and four
edges should be selected.
3.1 Measurement instrument: CS-2000 is priority selected to measure..
Light spot size @=5mm, 350mm distance from the LCD surface to detector lens.
3.2 Measurement instrument : ConoScope will be selelected to measure
If CS-2000 cannot meet the measurement requirement.
Light spot size &=0.2-2.0mm. About 2-3mm distance from the LCD surface to detector lens, but
suggest to confirm the best distance on focusing the picture to be clearest when actually measuring.

FIG.3. The definition of viewing angles ,&
\
Normal line m=€ 5
Zlock direction
6==0"

|
\ 4
oy /|
L ¥ | :
o< - /]

/\
3 C‘)\f § /
!
|
|
|
|
|

-1 I 7 7 #

2

ﬂﬂzr : e /"? . ’ ®=0°
.~ Active Area

¢=180° <<>/v

| AV\ V-4 FPC /
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7 Environmental / Reliability Tests

Humidity Storage

No Test Item Condition
1 High Temperature Opeartion Ts=+70C, 48h
2 Low Temperature Opeartion Ta=-20C, 48h
3 High Temperature Storage Ta= +80°C, 48h
4 Low Temperature Storage Ta=-30C, 48h
5 | High Temperature & Ta=+60°C, 93% RH max, 96h

7 A 4

Air: £8kV , 150pF/330Q2 (Module level, without CG)
Contact: +4kV, 150p@3.0f‘2 (Module level, without CG)
5Points, Each 1 igsé. After one time discharge, touch

6 ESD
the ground Q{l}; o degradation of OLED performance
after thisvest.
QU
Note:

1. The test samples have recovery time for
standard conditions, there is no display fi

@HS at room temperature before the function check. In the

ton NG issue occurred.

2. All the cosmetic specifications are jL@dfoefore the reliability stress.

N
S
&
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8 Inspction criterion

TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA PAGE 1 OF 5;

This specification is made to be used as the standard of acceptance/rejection criteria for TFT-LCD
module product

1. Sample plan

Sampling plan according to GB/T2828.1-2003/ISO 2859-1: 1999 and ANSI/ASQC Z1.4-1993,
normal level 2 and based on:
Major defect: AQLO0.65

Minor defect: AQL 1.5

2. Inspection condition

Viewing distance for cosmetic inspection is about 30cm with bare eyes’fa@ under an
environment of 20~40W light intensity, all directions for inspecting thé\sgmple should be within 45°
against perpendicular line. ((Normal temperature 20~25°C  and normal<humidity 60+15%RH );

Functional test needs to light up TFT module in the dark room 0 Im) for inspection.
3. Definition of Inspection Item. @
3.1 Definition of inspection zone in LCD. Q

O
&
A
<&

y 2 P

&
Zone A: viewing area
Zone B: Outside viewing a; e@@isible area after assembly in customer’s
product) é
Fig.1 Inspection ZOQJ iran LCD

Note: As a generalMule, visual defects in Zone B are permissible, when it is no trouble for quality
and assembly of customer’s product.

3.2 Definition of some visual defect

Because of losing all or part function, bad pixel dots appear bright
and the size is more than 50% of one dot in which LCD panel is
displaying under black pattern.

Bright dot

Dots appear dark and unchanged in size in which LCD panel is
Dark dot displaying under pure red, green, blue picture, or pure whiter
picture.
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TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA PAGE 2 OF 5;
4 Major Defect
Item | Items to be Inspection Standard Classification
No. inspected p of defects
1) No display 2) Display abnormally
. 3) Missing vertical, horizontal segment
Functional >
4.1 4) Short circuit
defects .
5) Excess power consumption
6) Back-light no lighting, flickering and abnormal lighting major
4.2 | Missing Missing component
43 O “ﬂ“?e Overall outline dimension beyond the drawing is not all%@
dimension
N
5 Minor Defect v
Item | Items to be . O Classifica
. Inspection Stand tion of
No. | inspected ) defects
Zone rq@eptable Qty
N4
N
LCDS (3})"<LCD 7"<LCD< LCD> B
3y <7 10.1" 10.1”
Bright pixel dot )% Q\ 1 1 1
. N
Bright dot Dark pixel dg\/(/ 2 2 3 3 >
5.1 /dark dot > brieht dore ad \é(v 8 Minor
T1
defect g do s\a\J;C 0 0 0 0 3
2 dark do cent &
~j‘h 0 0 0 0 =
'@right and
3 3 4 4
) ?\ ark dots
(Iote: Minimum distance between defective dots is more than 10 mm; Pixel
dots’function is normal, but bright dots caused by foreign material and other
reasonsare judged by the dot defect of 5.2.
Acceptable Qty
Zone A
Dot dgfept Size (mm) LCD< | 437<LOD< | 77<LOD< LCD> B
Oiy 43 7" 10.1” 10.17
D <(0.15 Acceptable (:?
59 ‘X_) T o=020 Acceptable Acceptable Acceptable % Minor
D =(x-+y) /2 2 S
0.20< P <0.30 3 3 4 o
Note: 1. Minimum distance between defective dots is more than 10 mm;
2. The quantity of defect (adjacent dots) is zero in operating condition.
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TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA PAGE 3 OF 5;
5 Minor Defect
Classifica
Item | Ttems to be Inspection Standard tion of
No. inspected defects
Zone Acceptable Qty
Size (mm) A
. LCD< | 43"<LcD | 7<Lcb< | Lcp> | B
. L h
- Linear engt Width 43 <7 10.1” 10.17 Minor
defect Ignore | W=<C0.03 | Acceptable | Acceptable | Acceptable | Acceptable (;)>
(e}
0.03<W=< S
L<5.0 570 3 3 3 .(O 4 :
L>50 | W>0.10 0 0 0. M 0 &
N/

Note: 1. Minimum distance between Linear defect is more than 10 mm;

¥

5.4.1 Polarizer Position .
(i) Shifting in position should not exceed t ass outline dimension.

(ii ) Incomplete covering of the viewing a& to shifting is not allowed.

(1iii ) For each side, the polarizer mus b( ger than 0.8 mm above active area.
5.4.2 Dirt on polarizer

Dirt which can be wipe should be acceptable.
5.4.3 Polarizer Dent & Ai;Q e
Zone , C )‘ Acceptable Qty
A
Q/ CD< W3’<LCD< | 7’<LCD< | LCD> | B
Size (mm) 43" 77 10.1” 10.1
WV >
) &U Acceptable | Acceptable | Acceptable | Acceptable g
N\ 3
Polari == 2 3 3 4 | B
54 olarizer 030 S .
defect ( ? ” o Minor

ote: 1. Minimum distance between defective dots is more than 10 mm;
5.4.4 Polarizer scratch

(1) If the polarizer scratch can be seen after cover assembling or in the operating
condition, judge by the linear defect of 5.3.

Zone Acceptable Qty
Size (mm) A
) LCD< | 43”’< |7°<LcD | LcD> | B
Length Width 43" | Lcp<77| <1017 10.1”
Ignore W<<0.03 Acceptable | Acceptable | Acceptable | Acceptable | >
(@]
< < IS
1LO<L | 0.03<W< 2 3 3 4 %
5.0 0.20 5
L>50 | W>020 0 0 0 0o | °

Note: 1. Minimum distance between Polarizer scratch is more than 10 mm,;

i1 )If the polarizer scratch can be seen only in non-operating condition or some
special angle, judge by the following:
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TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA PAGE 4; OF 5
5 Minor Defect
Item | Items to be . Classification
No. | inspected Inspection Standard of defects
MURA Using 6% ND filter, it’s NG if it can be seen in R,G,B picture.
55 Whitgé }?laCk Visible under: ND6%; D=0.15mm, Acceptable; Minor
(MURA) | 0.15mm<D=0.5mm, N=4; D>0.5mm, Not allowable.
(1) Crack
Cracks are not allowed.
Minor
crack Q@
(1) TFT chips on corner >
\/ ZT--* = = Minor
56 Glass :?‘ .
defect -
YA X Y Z Acceptable
,?\ < - Not more than the -
Q» <3.0 | =30 thickness of glass N<3
Chips on the corner of terminal shall not be allowed to extend
into the ITO pad or expose perimeter seal.
(i) Usual surface crack
| |
Z"'-":V.iq- i,:
~, .-." - * .
Minor
X Y Z Acceptable
Not more than the
<l1. <l1. X <
1.5 1.5 thickness of glass N=4
It is only applicable to the upper glass of LCD.
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TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA PAGE 5 OF 5;
6. Module Cosmetic Criteria
It . ] -
;:1 Items to be inspected Inspection Standard Claszgfz ittlson of
1 Difference in Spec. Not allowable Major
2 Pattern peeling No substrate pattern peeling and floating Major
No soldering missing Major
3 Soldering defects No soldering bridge Major
No cold soldering Minor
4 Resist flaw on PCB Visible copper foil (20.5 mm or more) on substrate Minor
pattern is not allowed
5 FPC gold finger No dirt, breaking, oxidation lead to black . Major
. . No deformation, crack, breaking, backlight p &Qﬁing Minor
6 | Backlight plastic frame column breaking, obvious nick. R &
7 Marking printing effect No dark markmg, incomplete, deformation Yedd to Minor
unable to judge ~
Accretion of metallic No accretion of metallic foreign m ot exceed Minor
8 .
Foreign matter 0.2mm) _
9 Stain No stain to spoil cosmetic ba Minor
10 | Plate discoloring No plate fading, rusting aQ\&sc’oloring Minor
Solder amount a. Soldering side of PCBC=" Minor
Solder to form a_‘Kile¥ all around the
1. Lead parts lead. Solder shduinot hide the
lead form peffé¢tly. (too much)
b. Components side
(In cas Through Hole PCB’ ) H Minor
Sog{to reach the Components side of PCB.
2. Flat packages \;Either ‘Toe’ (A) or ‘Seal’ (B) of Minor
§ the lead to be covered by ‘Filet’. A J /CB (
?\ Lead form to be assume over 1
Q Solder.
3. Chips N (32)H>=h>(12)H | Minor
R
11 |
4.Solder ball/Solder | a. The spacing between solder ball and Minor
splash the conductor or solder pad
h 20.13 mm. The diameter of \Al, h
solder ball d <0.15 mm. d ¢ .
b. The quantity of solder balls or B Minor
solder splashes isn’t beyond 5 @
in 600 mm 2.
c¢. Solder balls/Solder splashes do not violate minimum .
. Major
electrical clearance.
d. Solder balls/Solder splashes must be entrapped / .
encapsulated or attached to the metal surface . Minor
Note: Entrapped/encapsulated/attached is intended to
mean that normal service environment of the product will
not cause a solder ball to become dislodged.

FANNAL ELECTRONICS CO.,LTD

P.24



!’:ﬁzm}' AL FNO5SS5OEN7M01

9 Packing
----TBD
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10 Precautions For Use of LCD modules

Handing Precautions

1. The display panel is made of glass and polarizer. As glass is fragile. It tends to become or
chippedduringhandling especially on the edges. Please avoid dropping or jarring. Do not subject it to
a mechanical shock by dropping it or impact.

2. The display panel is made of glass and polarizer. As glass is fragile. It tends to become or chipped
during handling especially on the edges. Please avoid dropping or jarring. Do not subject it to a
mechanical shock by dropping it or impact.

3. If the display panel is damaged and the liquid crystal substance leaks out, be sure not to get any in
your mouth. If the substance contacts your skin or clothes, wash it off using soap andwater.

4. Do not apply excessive force to the display surface or the adjoining areas.since this may cause the
color tone to vary. Do not touch the display with bare hands. This wj in the display area and
degraded insulation between terminals (some cosmetics are determingd to‘the polarizer).

5. The polarizer covering the display surface of the LCD modulg=is soft and easily scratched. Handle
this polarizer carefully. Do not touch, push or rub the expo@ larizers with anything harder than
an HB pencil lead (glass, tweezers, etc.). Do not put or attach”’anything on the display area to avoid
leaving marks on it. Condensation on the surface and cgntaet with terminals due to cold will damage,
stain or dirty the polarizer. After products are tested temperature they must be warmed up in a
container before coming in to contact with room &rature air.

6. If the display surface becomes contaminat aeathe on the surface and gently wipe it with a soft
dry cloth. If it is heavily contaminated, @s}ﬁn cloth with one of the following solvents
- Isopropyl alcohol

- Ethyl alcohol @/

Do not scrub hard to avoid damfaging the display surface.

7. Solvents other than thos@—memioned may damage the polarizer. Especially, do not use the
following.
-“Ketone
- Aromatic solvents
Wipe off saliva or water drops immediately, contact with water over a long period of time may cause
deformation or color fading. Avoid contact with oil and fats.

8. Exercise care to minimize corrosion of the electrode. Corrosion of the electrodes is accelerated by
water droplets, moisture condensation or a current flow in a high-humidity environment.
9. Install the LCD Module by using the mounting holes. When mounting the LCD module make sure it

is free of twisting, warping and distortion. In particular, do not forcibly pull or bend the I O cable
or the backlight cable.

10. Do not attempt to disassemble or process the LCD module.

11. NC terminal should be open. Do not connect anything.

12. If the logic circuit power is off, do not apply the input signals.
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13. Electro-Static Discharge Control , Since this module uses a CMOS LSI, the same careful attention
should be paid to electrostatic discharge as for an ordinary CMOS IC. To prevent destruction of the
elements by static electricity, be careful to maintain an optimum work environment.

Before removing LCM from its packing case or incorporating it into a set, be sure the module and
your body have the same electric potential. Be sure to ground the body when handling the LCD
modules.

Tools required for assembling, such as soldering irons, must be properly grounded. Make certain the
AC power source for the soldering iron does not leak. When using an electric screwdriver to attach
LCM, the screwdriver should be of ground potentiality to minimize as much as possible any
transmission of electromagnetic waves produced sparks coming from the commutator of the motor.

To reduce the amount of static electricity generated, do not conduct assembling and other work under
dry conditions. To reduce the generation of static electricity be careful thatthe air in the work is not

too dry. A relative humidity of 50%-60% is recommended. As far pgn sible make the electric
potential of your work clothes and that of the work bench the ground Qt/e ial.

The LCD module is coated with a film to protect the display s@oe.\ Exercise care when peeling off
this protective film since static electricity may be generated. O

14. Since LCM has been assembled and adjusted wi Gjﬂgh degree of precision, avoid applying
excessive shocks to the module or making any alte s or modifications to it.

Do not alter, modify or change the shape of }{Q&b on the metal frame.

Do not make extra holes on the printhr{:uit board, modify its shape or change the positions of
components to be attached. N/

Do not damage or modify the pa(e)-n writing on the printed circuit board.
Absolutely do not modi@zebra rubber strip (conductive rubber) or heat seal connector
Except for solderi@nterface, do not make any alterations or modifications with a soldering iron.

Do not drop, bend or twist the LCM.
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Handling precaution for LCM

LCM is easy to be damaged. Please note below and be careful for handling.

Correct handling:

As above picture, please handle with anti-static gloves around LCM edges.

Incorrect handling:

S

@ie don’t stack LCM.
L
Please don’t touch IC directly. &

- O
® il @,Q/
o

Please don’t hold the Please don’t stretch interface of output, such as

FPC cable.

o

Please don’t operate with sharp stick such as
pens.

Please don’t hold the surface of IC.
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Storage Precautions
1. When storing the LCD modules, the following precaution are necessary.

Store them in a sealed polyethylene bag. If properly sealed, there is no need for the desiccant.

Store them in a dark place. Do not expose to sunlight or fluorescent light, keep the temperature
between 0 Cand 35 C, and keep the relative humidity between 40%RH and 60%RH.

The polarizer surface should not come in contact with any other objects (We advise you to store
them in the anti-static electricity container in which they were shipped).

2. Transportation Precautions

During shipment, please handle with care. The packaging bag can not be broken, step on trap.
Packaging Carton layer height can not be over two meters.

The transportation process should pay attention to the waterproof @oisture—proof measures.
Product can not be watering. Ethylene sealed bags can not be unse@.

3. Others O O

Liquid crystals solidify under low temperature (below, orage temperature range) leading to
defective orientation or the generation of air bubblg§ (black or white). Air bubbles may also be
generated if the module is subject to a low temper

If the LCD modules have been operating Qong time showing the same display patterns, the

display patterns may remain on the scr host images and a slight contrast irregularity may
also appear. A normal operating statu e regained by suspending use for some time. It should
be noted that this phenomenon does dversely affect performance reliability.

A

To minimize the performance cg{adation of the LCD modules resulting from destruction caused
by static electricity etc., e@&ge care to avoid holding the following sections when handling the

modules.
- Exposed area printed circuit board.
-Terminal eée(c?Q e sections.
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Using LCD Moudle
1. Installing LCD Modules
The hole in the printed circuit board is used to fix LCM as shown in the picture below.

Attend to the following items when installing the LCM.

Cover the surface with a transparent protective plate to protect the polarizer and LC cell.

Pratective plate

/

| ] C 1 Fitting plate

J _J v
LCM
When assembling the LCM into other equipment, the spacer to theé&between the LCM and the

fitting plate should have enough height to avoid causing stress to the module surface, refer to the
individual specifications for measurements. The measuremm@)l‘efance should be 0.1mm.

2. Precaution for assemble the module with BTB connector: Q
Please note the position of the male and female coc) r position, don’t assemble or assemble
like the method which the following picture show N\

FANNAL ELECTRONICS CO.,LTD P.30



‘IR FANNAL
ELECTRONICS FNOSSOEN7M01

Precaution for soldering the LCM

Manual soldering Machine drag soldering Machine press soldering
No RoHS 290°C ~350°C. 330°C ~350°C. 300°C ~330°C.
Product Time : 3-5S. Speed : 4-8 mm/s. Time : 3-6S. Press:
0.8~1.2Mpa
RoHS 340°C ~370°C. 350°C ~370°C. 330°C ~360°C.
Product Time : 3-58. Time : 4-8 mm/s. Time : 3-6S.
Press: 0.8~1.2Mpa

1. If soldering flux is used, be sure to remove any remaining flux after finishing to soldering
operation (This does not apply in the case of a non-halogen type of flux). It is recommended
that you protect the LCD surface with a cover during soldering to prevent any damage due to
flux spatters.

2. When soldering the electroluminescent panel and PC board, the p%@\d board should not be
detached more than three times. This maximum number is determined by the temperature and
time conditions mentioned above, though there may be sonte/variance depending on the
temperature of the soldering iron. O O

3. When remove the electroluminescent panel from the P, g%{rd, be sure the solder has completely
melted, the soldered pad on the PC board could b aged.

4. Precautions for Operation Oi '

Viewing angle varies with the change 0’5{'@ id crystal driving voltage (VLCD). Adjust VLCD to
show the best contrast.

It is an indispensable condition@dﬁve LCD's within the specified voltage limit since the higher
voltage then the limit cause the shérter LCD life. An electrochemical reaction due to direct current
causes LCD's undesirable @d’oration, so that the use of direct current drive should be avoided.

range and on the hand at higher temperature LCD's show dark color in them. However those
phenomena do ean malfunction or out of order with LCD's, which will come back in the
specified operating temperature.

Response time w@i@gxtremely delayed at lower temperature than the operating temperature

If the display area is pushed hard during operation, the display will become abnormal. However, it
will return to normal if it is turned off and then back on.

A slight dew depositing on terminals is a cause for electro-chemical reaction resulting in terminal
open circuit. Usage under the maximum operating temperature, 50%RH or less is required.

Input logic voltage before apply analog high voltage such as LCD driving voltage when power on.
Remove analog high voltage before logic voltage when power off the module. Input each signal
after the positive/negative voltage becomes stable.

Please keep the temperature within the specified range for use and storage. Polarization
degradation, bubble generation or polarizer peel-off may occur with high temperature and high
humidity.
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5. Safety

It is recommended to crush damaged or unnecessary LCDs into pieces and wash them off with
solvents such as acetone and ethanol, which should later be burned.

If any liquid leaks out of a damaged glass cell and comes in contact with the hands, wash off
thoroughly with soap and water.
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