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Revision History

Date I:‘eov. Contents Remark
Mar.4th."11 0.0 | - Initial issue for EVT1 -
- Updated for EVT3R

3. Features Polarizer spec is updated.

4. Mechanical Specification Mechanical specification is updated.

6. Electrical Characteristics Electrical spec is updated.

7. Electro-Optical characteristics Optical spec is updated.

9-3. Panel Condition Set Condition set is updated.

9-4. Analog Power Condition Set Condition set is updated.

9-5. Set Gamma Register Set Register set is updated.

9-6. ELVSS Condition Set Condition set is updated.

9-8. Gamma Condition Setting Value per Each brightness

Gamma set is updated.

10-3. inspection ltem is updated.

13-1. Product Drawing Drawing is updated.

13-2-1 Box Pack Packing design is updated.

6. Electrical Characteristics Characteristics is updated.

9-6. ELVSS Condition Set Temp_swire/ ELVSS setting is updated.
June. 24th "11 0.2 Add Read sequence guide.

9-6-1 Sequence and Read guide add sequencefread guide.

10-3. inspection item Add quality control area.
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13-2. Packing Drawing packing drawing is updated.
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7. Electro-Optical characteristics add gamma value and NOTE6
6. Electrical Characteristics picture updated

14. Schematic updated to final version

13-1. Product Drawing drawing is updated to final version

13-2-4 Over pack drawing is updated to final version
August 26st "11 13 13-2-5 Packing for small quantities drawing is updated to final version
13-2-6 Over pack attach drawing is updated to final version
13-2-7. Module Marking Rule FPCB drawing is updated to final version

May.26th "11 0.1

August. 1st "11 1.1

August 1st "11 12

September 20th 11| 1.4 | 6. Electrocal Characteristics Supply current(1) is updated to final version

October 15th "11 1.5 | 10-3. Inspection ltem updated

4, Mechanical Specification dot size is corrected
10-3. Inspection Item dot size is corrected

All Document No.Jcharacter is updated from AMS495QA01 to AMS495QA04
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1. Scope

This Specification defines general provisions as well as inspection standards for AM
OLED module supplied by SAMSUNG Mobile Display Co., Ltd.,

If the event of unforeseen problems or unspecified items occurs, we naturally shall
negotiate and agree to solution with customer.

. Warranty

Basically, warranty term is 15 months of reliability characteristics of quality level
after the outgoing date in SAMSUNG Mobile Display Co., Ltd., and SAMSUNG
Mobile Display Co., Ltd., could compensate for defectives which happens within
warranty term under condition that the products should be stored or be used as
Specified under normal condition within the contents of Specification.

Otherwise, it is impossible to compensate for defectives when they happens by
customer's mistake such as careless handing or circuit change, efc.

And after 15 months of warranty term, all replacements for defectives will be
charged.

This Specification stipulates the final and comprehensive requirements for the
respective products hereof. Beyond this Specification, it is responsibility of the
customer to explicitly disclose any additional requirements, information or
reservations regarding these requirements to Samsung Mobile Display prior to
implementation, where any and all disclosures of the customer shall be with an
authorized representative of Samsung Mobile Display in writing. Samsung Mobile
Display shall not be responsible for safety, performance, functionality, compatibility
of the system with which the SAMSUNG Mobile Display-supplied components are
integrated unless such features have been expressly communicated and described
in the Specification. SAMSUNG Mobile Display MAKES NO GUARANTY OR
WARRANTY, EXPRESS OR IMPLIED , INCLUDING BUT NOT LIMITED TO
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, TO ANY
PARTY.Moreover, any party should do their own due diligence regarding these
requirements prior to implementation.

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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3. Features
1) Display Color : 16M Color (RGB)
2) Display Format : 4.95" gHD 960(W)x544(H)

3) Interface : SPI(3line), MIPI-DSI(2lane)
4) Driver IC : D53EG6EA8966 by Magnachip
5) Polarizer : NZFUJDCVSRHCK(2 CoP) By NITTO

4. Mechanical Specification

Item Specifications Unit
Dimensional outline 116'54(V\?w;h5$9§|g%)8;( 1.68(T) mm
Number of dots 960(W) X RGB X 544(H) Dots
Active area 109.44(W) X 62.02(H) mm
Diagonal Inch 4.95 inch
Dots size 0.038(W) X 0.114(H) mm

5. Maximum Rating

ltem Symbol Min. Max. Unit Note

Logic VDD 0.3 4.0 v (1).(2)

Power Vel 0.3 4.0 V (1,(2)

P e ELVDD 03 6.0 v

Power I —Ervss 0 | AGND+0.3 v 3
Input voltage Vi -0.3 VCCIO+0.3 Vv 2)
Operating temperature Top -20 70 °c =
Humidity Hop 10 95 %(RH) -
Storage temperature Tstg -30 85 c -

Note 1) VDD, VCI should satisfy the below condition of VDD, VCI > VSS (AGND).
Note 2) If the supplied voliage exceeds the maximum limitation,

Driver IC can be damaged permanently.

Therefore, while operating, it is recommend to use Driver IC

within the maximum electrical limitation.

If not, Driver IC can cause decreased reliability or operational problems.
Note 3) ELVDD/ELVSS come from user. These value are reference only.

SAMSUNG Mobile Display CO., LTD.{All Rights Reserved).
Doc No. .: AMS495QA04 | TITLE : 4.95" 960x544, 16M. .AMOLED | Rev. : 2.0 6/39
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6. Electrical Characteristics

©® Test Conditions;VDD=1.8V,VCI=3.0V,VS5=0V, Temp.=25°C,Full White unless otherwise specified.

Iltem Symbol Condition Min. Typ. Max. Unit | Note
- VDD 1.65 1.8 36
Logic A -
Supply VCI 2.8 3.0 a6
voltage ELVDD 4.554 4.6 4.646
Power 4)
ELVSS -3.663 -3.7 -3.737
1.65<vDD<2.30 | 0.7*VDD VDD
"H" level VIH
Input 2.30<vDD.30 0.8*vDD VDD v ™)
Voltage 1.65<VDD<2.30 0 0.3*VDD
"L" level VIL
2,30<VDD<3.60 0 0.2*vDD
Output "H" level VOH IOH = -0.4mA | VDD-0.4V - - v 9
Voltage "L" level VOL IOL = 0.4mA - - 0.4 @
Leakage | Input leakage ILI i -1 - 1 uA | (3
= R e VI= VSS or VDD AL @
Current | output leakage ILO -1 « 1 uA -
Sl Power ELVDD = 4.6V
Current 139cd/m’ IPNL ELVSS = -3.7V 200 264
(1) Full White (VBAT=3.8V)
SUAply EL Power ieLvop | PC/OC Converter
Current 139cd/m* (IELVSS) Efficiency - 1D 99 mA -
@) Full White (82%)
VDD VDD=1.8V - 2 4 mA -
Module IVCl VCI=3.0V - 40 72 mA -
Current Consumption Istb VDD=1.8V - 50 100 uA -
3 VCI=3.0V - 150 | 300 | uA

Note1) VDD for SCL, DOUT, CSX ports
Note2) DIN ports. ELON pin = output level = VCIVAGND
Noted) CSX, RESX, SCL, DOUT ports:

Measurement paint

i .
\1531&7—'..__'. [ 3705 od B
{3.8v) Circui ;
" [ervssiE reca A || prvenc
Vel o »

(3.0v)

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
-~ - Doc No. : AMS495QA04 | TITLE :-'4.95;".‘;9608544, 16M AMOLED |Rev..: 2.0 (. 7/39

010021378095878

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



¢ Global LCD Panel Exchange Center www.panelook.com BE AKRBELEZS PO 5

Risusing

MOBILE DISPLAY

7. Electro-Optical characteristics

ltem Symbol | Temp Condition Min. | Typ. | Max. | Unit Note
Brightness 25°C | Normal (White Mode) | 109 139 169 | cd/m? (1)
Uniformity 25°%¢ | Normal (White Mode) 80 20 - % (1)
Contrast ratio K 25°C &=0",6=0 3000 | 6500 - - (2)
X 0.277 | 0.297 | 0.317 -
White
y 0.286 | 0.306 | 0.326 -
X 064 | 067 | 0.7 -
e s 0.298 | 0.328
of y - et |Bese - 2 |leNial
25°C ®=0" 8=0° 7
CIE 3 X 02 (o025 03 | - 4)
i reen i
FRaTligatE y 065 | 07 |075| -
X 0.097 | 0.137 | 0177 -
Blue
y 002 | 006 | 0.1 -
Color Gamut 25°c vs. NTSC 85 100 - % -
Crosstalk 25c - - 4% % (5)
Viewing angle 25°%c UppggDroaﬁgllgggtéLeﬂ Over 80" -
Response Time 25°c - 1 ms -
Gamma 25 - 22 - (B)
Note (1) Uniformity measuring point
5mm
—pl

L2

=]

3
i
o
O

<—— Active Area

£y
p
&)
f oty
1

™9 measuring points

P
(il

£y

}_ 1.

&

i
¢
}
H
L]
H
!

Uniformity = Lmin / Lmax * 100 [%]

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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Note (2) Definition of contrast ratio (K)

Brightness of White pattern center at 13%cd/m?
Contrast Ratio(K) =

Brightness of black pattern center at 139cd/m?

Note (3) Optical measuring system, temperature regulated chamber
external Light : dark state

; Photo

> Detecter
e ] (PR705)
FRUSI AMOLED Cell
(50cm) e
| I

Center

Note (4) Define of ¢ and 6

o Z(p=0"
y (e=00) ( ) Measuring Direction

Note (5) Less than 4%, unless detected by visual.
if Crosstalk is detected by visual, we shall negotiate and agree to solution with customer.

Note) If Flicker is detected by visual, we shall negotiate and agree to solution with customer.
Note (6) gamma is calculated value
- gamma calculation formula

log(L—L, )= ylog(I")+ log(«a)

Ly = black luminance level, V = gray level
- Measurement point for gamma calculation
48gray, 72gray 104gray, 132gray, 164gray, 192gray, 224gray, 252gray, 255gray

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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8. Input/Output Terminal Assignment
8-1. /0 Connection
# Pin name Description o 3 Pin name Description ro
1 VI 2 GND Low voltage ground pin |
Power pin for analog
] VCi 4 AVDD for TP
| |
5 VDD [ AVDD for TP
Power pin for lagic IO
7 VDD 8 GND Low voltage ground pin |
9 GND Low voltage ground pin I 10 ELVDD
Power pin for module analog |
Module DCDC( ELVDD/ELVSS) on/off
1 ELON. control signal( VCI level) 2 12 R
Reset pin
L Initializing when RESX="L" L ]38 | LSS
Power pin for module analog |
Command& parameter transfer )
selection
15 | SELREG | wpr ransfer by DBI type C(SPI) S e
“L” transfer by DS1 type
17 GND Low volttage ground pin I 18 GND Low voltage ground pin |
Chip selection pin
19 MDND DSl interface Data Line 0- | 20 CSX Data/Command infout is possible when |
Csx=l1-ll
21 | MDPO DS interface Data Line 0+ I | 2| pour SRk R Rr |
23 GND Low voltage ground pin [ 24 DIN Serial data output pin (o]
25 MCN DSi interface Strobe clock- I 26 SCL Serial data transfer clock input pin I
. for SMD internal use only,
£ MER R SRR I e Iy Open when is not used <
29 GND Low voltage ground pin | 3 | GND Low voltage ground pin |
31 | MDN1 DS interface Data Line 1- 1| ® | spics for TP I
33 MDP1 DSl interface Data Line 1+ | 34 |TP_SP_MOSI for TP 1
35 GND Low vaoltage ground pin | 3B |TP_SPL_MISO for TP o]
37 |TP_RESET for TP | 38 | TP_SPICLK far TP |
39 TP_INT for TP | 40 GND Low voltage ground pin I
SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
. | Doc No. .: AMS495QA04 | TITLE : 4.95" 960x544, 16M AMOLED |Rev. : 2.0 | . 10/39
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8-2. Circuit block diagram (IC)

5958 test 53595958 . 57 51 S0 S0 fest
=) QO
% SOURCE DRIVER PANEL b (7 #0
RMORIL] DATALATON E"m‘ L
ey e
cx . o O ovess
St em =
et jral sTERWP Y : =[] TESTY
11_ =+{| TESTZ
T el :
a T WP 401 WPy
I} i STEF LIPS REGISTERS TENG |
+ :J__ = WSTUCTION | | GENERATOR TR |7 Rvio B8
L} DECODER | ; -
ﬁ 3 oiscraree (401 ELDo
. &
VIe0s
T R fia -
il e | Lo o= o T
I | seneraTOR ..‘ﬂ'i"m....lr
T 5 e A L ) . WZ_mT
. T
T

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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9 Recommend

ed Operating Sequence

9-1. SPI-3line timing

CSX i t:ss t:sh El

.Figure 56 Type Cinterface: Timing

.Table 51 AC characteristicsT= 10ns

=
D/CX b 2T o
le—>»]
tm:ﬂrc ’i
sSCL - tvrlnrdl
T+ = il

I‘ tis tin .l
DOUT (write) x x
DIN(read teu:s ' ta I

ke tess Chip Select setup time (Write) | 4xT - ns
tesh Chip Select setup time (Read) | 4xT - ns
DICX tas Address setup time T - ns
(optional) tah Address holdtime(WritsRead) | T - ns
twe Write cycle 10xT | - ns
SCL(write) twrh SCL H duration (write) 4xT - ns
twrl SCL L duration (write) AxT - ns
tre Read cycle | 18xT | - ns
SCL(read) trdh SCL H duration (read) 6xT - ns
trd| SCL L duration (read) 6xT - ns
: tds Data setup time 3XT |- ns
DOUT {write) For maximum
tdh Data hold time xT |- ns C,=30pF
tace Access time 10 ns For minimum
DIN(read) C_=8pF
tod Output disable time T 5xT ns

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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9-2. Power On/Off Sequence
9-2-1. Power On Sequence

Wait for minimum 50ms

RESTE Active (system Reset)

Wait for minimum 20ms o

for stabilization

Al

DSlor SPicommand Select

_ MCSAccess password{ ———>

DSICLK Enable

| FOR > 8An > SAR

B

 (Syncivideo packet) writing

Wait for 2frame

Exit_Sleep_ mode 1th

Wait for minimum 250ms
{(105ms + 6frames}

e

Display On Status

SAMSUNG Mobile Display CO.,

LTD.(All Rights Reserved).
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9-2-2. Power Off Sequence

Waitfor Tame —»

Enter_Sleep_mode 1§h

Wait for 6frame

uuuuuuuuuuuuuuuuuu BERAEAAFAATETNA

Sysm Power off 1 (VBATT)

EXREEMNVHAERABREARB RN B D AR AR RN E TS

¥
L
*
%

System Power Off Status

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
Doc No. : AMS495QA04 | TITLE :.4.95" 960x544, 16M AMOLED |Rev. : 2.0| 14/39

010021378005978

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



<P> Global LCD Panel Exchange Center

<

MODBILE BISFLAY

www.panelook.com

BE AR B RS P o

9-2-3 Power On Timing

VDD ‘7{
s
Vel 7{ tes :
< tFRS 2
RESX

RVDD( inner regulator} :
Tum on in VCI "high”

CSX,SCLDIN,DOUT MCN,MCP MDNO,MDPO,MDN1,MDP1
(referto the 7-1-3-3 for inifialization)

{ VDD=1,65~3.4V VCI=2,5~3.6V Ta= -40~+85T)
ITEM SYMBOL | MIN MAX U;”
Delay time ty non non ms
RVDD Stable time fs 50 ms
Stable time trs2 1 o
Stable time G 20 ms

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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9-3. Panel Condition Se

~ GTCONset - T

o

Ga:g;esssigna; ”h_’ = _,?An _’ Bgn

+ 38 =+ 00h = 00h >

+ 70h > 88 -~ TAh > T6h > 05h |

1
i

> 0 - 23 = 23 > 23n > O0h

All of these parameters are default values, so user does not need to write them.
9-4. Analog Power Condition Set
PAW = 330 > 42h - 00h > 08h

~ SetPowerControf1

A

SetPowsrControiz | BBR o O0h - 08 [+ 20n e 30 L 03h

9-5. Set Gamma Register Set

SetNormalGamma | FOh -+ 0th > 9Fh » OFh —» BEh > CFh |

g e

> D7h » CSh » C2h = CBh ~» BBh |

+ Eth =+ E3h > DEh '» D6h —+ DOh

These parameters should be written, because they are not default values.

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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9-6. ELVSS Condltlon Set

_ ea.vss g Y T
i Sat Gamma-s:htﬁﬁe e Foh e
TEMP_SWIRE B2k B g > tth = 1h s 1n G
AN R W3 A E k“‘mmmnwmim'“mmﬂmm“nun-nuuuuuum

Nate} Te change ELVSS voltage, parameters of B2h should be written.
There 4 parameters used for the specified temperature as below.

Co
TES H2D . BE 1 o 0 [ 0 (82h)
11eme_swi|Tenp sw|TEve_sval TEMP S| TEMP SWI|TERP tw
Parameter 1 < [ o { RE_Ov) | RE_O%4] | RE_G1tH) | RE_0%2) | RE_0ML3} | RE_OIOL
TEMP_SwI|TEME swa|TEMS_SwilTELE Swi| TEMP SwIlTEMP SWi
Parameter2 | He«» D : RE_(o341 | RE_ Gt | RE G2 | RE oz | e ooy | Re e
Emp_sWIITENP St|TERD Sval TEMP Sw || TEMP SWi TEMP, Sy
Parameter 3 Hes D b RE_034] | RE_041 | Re_oapy | mE_a%2 | RE o6y | RE_03m
EMP_SWHTEMP_SWH[TENPE_SWIl TEMP_SWHTEMP_SW I TEMP_SW!
Parameter 4 He«: D £ { RE_Cai | RE 341} | RE_D4e | RE_Usz) § RE O3] | RE O4m
Power On ¥ Pi=1Ch ‘
Default W rasatl . P2=1Bh
value P3=16h
SW reset " Pd= GER

Deseription
TEMP_SWIRE 01 ~ 4 value means a pumber of swire puisa

TEMP_SWIRE="1" TEMP_SWIRE =57

i Uy

example)
YEMP_ sme sﬁr T (¥) | piyss |  TEMPSWIREHO) Remark
i 01 WeT,msit | 37V 11110 Uﬁ?&gﬁ:ﬂ ’
02 0 Topge < 10 -3.7V 11401
03 40 Ty 20 3.7V 11600
04 T 510 | 3.7V 10860

Note) For example, STOD03AS has ELVSS table as below.

(Lmnance | e | 429 | 410 | 108 | 103 |

,(Sc;f;__-g), B T Dot | : Y. o
riving

Voltage(V) B.3 8.2 8.1 8.1 8.0
ELVSS(V) 3.7 -3.8 -3.5 -3.5 -34
Pulse 18 19 20 20 21

Setiing; B2h

(P1~Pa) 12h 13h 14h 14h 15h

If ELVSS voltages are chosen for -3.7V entire temperature range, the 4 parameters of B2h
should be written by 12h, respectively.
The ELVSS value and setting valuss below 103cd/m? are same to 103cd/im?

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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MOCSREAD
ADDRESS{FEL

1

9-6-1 Sequence and Read guide

G I

COMBAND

i UC SO S READ !

a4

MCSREGISTERH | (AR )
MUSREGISTERAZ | o IPASSWORD [ “Q8h”

|

MCSREGISTER®  —almux

MCEREGISTER~ 1—pf

[
i
|
!
i

Tielaw 55 FBEE = mg}—ul/ oo, SR
-———’{ hUX }6——

UCSREGISTER#Y

HCSREGISTER#2  —

UCSREGISTER#] L aIMuX

UCSHEGISTER~ o

|
|
i
{

| Tiehow pob” @CILMDN L

|~

ey LA LT RECSREAD T G084

| FASSWGRD | R [ UETRERD E UESRERD . WA
£ amr};gmmaaﬁﬂﬂ

“00

| EDR=BARSAR;
fead reg dats_mcs

3

slae: 0Gh

UC Sread
| command :
reat_reg_data_ucs

_ glae: 00h

REALREG
DATA

After writing or reading the MCS register, Password {FOh, F1h} setting value should be set
“ASh AS5h " for UCS register reading and overall stability.
And also UCS read data goes to  “00h " when MCS read command(FCh) is detected.
So MCS read after reading UCS register has no problem.

If the password value is not able to change, MCS read address (FBh-P1) value must be set
“00h " before UCS reading. “FBh-P1 = 00h” makes last MCS read data to
So UCS read data will not be blended with MCS read data by OR gate.

h".

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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9-7. Sleep-in / Sleep out Sequence
9-7-1. Sleep-in Sequence

Set_Display_off 28h

Wait for 1frame

Enter_Sleep_mode 10h

Wait for 6frame _—@

Sleep in Status

9-7-2. Sleep-out Sequence

Ty

Exit_Sleep_mode 11h

Wait for minimum 250ms

. Set Display_ ON20h

: Display On Status

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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9-8. Gamma Condition Setting Value per Each brightness
© Gamma Table (Gamma y = 2.2)

Gamma set
P1 01h ;

update disable
P2 9F |9c | 99 | 95 | 93 [ 91 | 8F | 8D | 8B | 89 | 87 | 84 | B2 | 7F | 7D | 79 Red V255
P3 9F | 9C | 99 | 95 | 93 | 91 | BF | 8D [ BB | 80 | 86 | 83 | B1 | 7E | 7C | 78 | Green V255
P4 BE | BA | B6 | B1 | AF [AC | AA | A7 | A5 (A2 | 9F | 9B | 99 | 95 | 92 | 8D Blue V255
P5 CF|DO|D1|D2|D3|D3|D4|D5|D5| DS |D6|D7|D6| D7 | D7 | D8 Red V171
P& D7 |D8 | D9 (D3 |DA | DA|DB | DB | DB | DB | DD | DE | DD | DE | DD | DF | Green V171
P7 Ca|CB|CC|CC|CD|[CE|CE|CF|CF|CF|D1|D2|D1|D2|D2| D5 Blue V171
P8 Cz|Cc3|c3|ca|Ccs5|C5|¢Ce|jca|C7|CB|C7|C8B|CA|CB|CB|CB Red V87
P9 ce|ce|ce|co|co|cp|co|ceE|ceE|cF|ceE|ceE|cF|cF| Do cF Green V37
P10 BB | BB |BC |BE|BE|BE|BF|CO|CO|C2|Ci|c2|c3|C5(|cCB|Cs Blue V87
P11 E1 | E2 | E2 |E2 | E2|E3|E3|E4|E3|E3|E4|E4|E4|E5|E5|E5 Red V59

P12 E3 | E4 | E4 | E3 | E3 | E3 | E3 | F4 | E3 | E3 |E3 |E3 | E3 |E3|E1|E0| Green V59
P13 DE |DF |DF |DF | DF | EO | E1 | E1 | E1 | E1 | E2 [ E2 | E3 | E3 | E3 | E4 Blue V59
P14 D6 | D6 | D6 (D7 |D6 (D7 (D7 | D7 | D8 | D9 | D8 | D9 | DA | DA | DA | DC Red V35
P15 Db |CEfcCc|CcC|CA|CA|CA|CB|CT|C7|C6|Cc3|ce|BF |BD|BB| Green V35
P16 D3 | D3 | D3 (D3| D3| D3 |D3|D3(D3|D3|(D3|D3|D3 (D3| D3| D4 Blue V35
P17 FA | FA | FA | FA |FA |FA(FA |FA|FA | FA |FA |FA| FA | FA | FA | FA Red V15
P18 ED |ED |ED | ED {ED |ED | ED [ ED | ED | ED | ED | ED | ED | ED | ED | ED Green V15
P19 E6 | E6 | E6 | E6 | E6 | E6B | E6 | E6 | E6 | E6 | E6 | B8 | E6 | E6 | E6 | ES Biue V15

P20 2F | 2F | 2F | 2F | 2F | 2F | 2F | 2F | 2F | 2F | 2F | 2F | 2F | 2F | 2F | 2F Red V1
P21 ] 0 0 00 0 0 0 0 0| o0 0 0 0 0 0 Green V1
p22 2F |2F |2F |2F | 2F | 2F | 2F | 2F [ 2F | 2F | 2F | 2F | 2F | 2F | 2F | 2F Blue V1

Gamma set
P1 Q0h

update Enable

Note) Gamma Table is for AMS485QA04(MP)

SAMSUNG Mobile Display CO., LTD.{All Rights Reserved).
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10. Quality Level
10-1. Environment Condition

The environmental conditions for inspection shall be as follows.
() Temperature & Humidity

Room temperature B
Humidity : 65 + 20%RH
@ Viewing distance : 30 £ 5¢cm

Viewing angle(tolerance) : 90° + 30°

@ Ambient light
Display visual inspection : 15050 lux
Cosmetic inspection : 1000~1500 lux

Viewing distance
30cm

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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10-2. Sampling Procedures for each item's acceptance table

Defect type Sampling Procedures AQL
MIL-STD-105D Inspection level [
Major Defect normal inspection 0.65

single sample inspection
MIL-STD-105D Inspection level [
Minor Defect normal inspection 1.5
single sample inspection

@M Major defect
: A major defect refers to a defect which may substantially degrade
usability for product applications.
@ Minor defect
: A minor defects refers to a defect which is not considered to substantially
degrade product application,or a defect which deviates from existing
standards almost unrelated to the effective use of the product or its operation.
@ Display visual defect application zone : Viewing Area

EHIIHTHIHiIIHHIIIHI||I|I|III|IiI_lI__l_IIIHIIHIIIIIHHIHIIHI[E[IEHI
Out of Viewing Area g

Viewing Area

ooosod

coooo

soges Active Area

0aood

ooood

- Display visual defect in "Out of View Area" Zone should not be judged.

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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10-3. Inspection ltem
B Cosmetic defect

% Function test judgement pattern

# If other issue happen, that sample is holding and renegotiation SMD & SCE
: White, Red, Green, Blue, Black, 180gray
- Mosaic & Cross Talk & RGB gradation pattern are not judgement pattern, but in case of
conditions seen only in these pattern, SMD on-site reconfirm. In case of need rediscussion
# From Polarizer edge to 1mm area should not be judged.
(Edge to 1mm inside foreign Material is re-examination in Foxconn)

Na. Item Criterion for Defects Gl
Type
1 Non Display Disallowance Major
2 trregular operating Disallowance Major
) Disallowance (Vertical line/ Horizontal line / Periodical line) :
3 Line dutect Inspection pattern is R,G,B,White,Black Major
Distance(mm) Acceptable number
Dark Bright
30 <D :
4 Dot : : Mi
ol e . nor
# Criterion : 1 sub Pixel(38x114um) R
Dark dots shall be counted on a pure R,G,B pattern
Bright dots shall be counted on a pure R,G,B,Black
; Acceptable
Size
Polarizer nUmBeE
foreign Material @ <015 (SMD gage) lgnore
5 / dent / Bubble mi < 0.05 (Sony gage) 2 Minor
" Distance(mm) : 30 < D
Sl # In the case of below 0.15, it is more than 3sa within
Smm — NG judgment
Scratch on
Polarizer Acceptable
(Line shape) G Length () Aumber
W=<0.03 Ignore Ignore r
B W“W{; L<2.0 lgnore WInSF
# W V7| | 0.03<Ws0.05 | 20< L<10.0 2
wwkvﬂﬁ\:&w 10<L 0 '
L
7 FPC Dent Inspection by confirmed limit sample Minor
SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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No. item Criterion for Defects Defect Type
: Acceptable
Width (mm) Length (mm) P e
W=<0.05 Ignore lgnore
FPC Scratch 0.05<W<0.1 20<L 1 -
B (Copper & C/L) Miner
Disallowed if Cu layer exposed
In case of judgment is difficult by above standard, it is
needed renegotiation
- Black shield peel off is NG
! (Silver. Coverlay. Gold plate) "
Minaor
v FPG alal — |Ignore : Width, Length, number '
- That is no problem performance
10 Surface Stain Sticking stain is NG Minor
11 | Protection film tilt | Polarizer edge to 1mm over tilt is NG Minor
., ; Acceptable number
FPC inside Size (Spot + line total) _
12 | foreign Material 2 < 0omm Tanote Minor
(Spot)
@ < 0.5 (0.2m) 2
Acceptable
FPC inside Width (mm) Length (mm) number
13 | foreign Material (Epok +<libe oral) Minor
(Line) lgnore L=2 lgnore
W=0.05 5 2
3 Acceptable number
T Size (Spot + line total)
surface :
14 foreign Material @ < 0.2mm lgnore Minor
@ < 0.5 (0.2mr) 2
% There is no problem cléan by using soft cloth
MIPI Line 1 :
15 forelgn Material Disallowance Minor
Conductive
16 Particle on Disallowance Minor
FPC&Connector
Pattern parts
(It is include gold plating part of FOG bonding parts and GND)
; - Stain, discoloration by difference of gloss and brightness : OK ;
17 FPC Sfain - Color difference of plating and stain (wave shape) : OK Mingy:
- Finger print is NG
- Oxidation is NG
SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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e ; Acceptable
ltem Position Size(n) AlBAr
= EPC Torn out Stiffner 1.0 i T
Cushion tape # Others 0.5 1
Dent lgnore
Pressed lgnore
FPC . ; s :
19 edge folding Folding height < 45 Minor
: GND area : Crack is not allowed. other shape is OK i
20 FPC folding Line area : Perfectly folding is not allowed (Line shape) Minor
AL Tape 1 :
21 bribble:wrnkia Height < PC Sheet Minor
22 | AL Tape Scratch | |gnore. peel off is NG Minor
23 | Bezel Mold Burr | |ncluding Burr is within specification size (0.15mm) Minor
; ; g A tabl
item | Width(mm) | Length(mm) Height(mm) %Z?Eb%re
24 Tuffy on Line | W<1 | L<25 |H<encap| Ignore Minor
Drive. IC Spot W < 1 L<3 H =< encap 2
L |
e
Tuffy on ST : ;
25 Bk didé Application height < FPCB Round Center Minor
Reinforcing T : : ;
26 material & Tuffy Application height < Polarizer Minor
7 ’ Acceptable
ltem Distance Size(mm) number
Foreign
27 |  PC Shest materal | S0mm <D 0.5 2 Minor
Scratch lgnore
# Foreign material - within specification size
PC Sheet . i
28 Broken Temporary Disaliowance Minor
Si A tabl b
29 PC Sheet ize cceptable number Minor
bubble @ < 40mm Ignore
i - Scratch : Ignore
44 el Can - Foreign material : within specification size
SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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Coner Side
4% | Clase dhipaing X<2.0: OK X<5.0: OK
Y<2.0: OK Y<0.5: OK (Note 1)
Z=<Glass T: OK 2<(Glass T: OK Minor
Progressive 2
32 Crale Disallowance
ELA M .
a3 (HHi n:)ra Inspection by confirmed limit sample / 255gray Minor
ELA M ;
34 (V_"n:)ra Inspection by confirmed limit sample / 127gray Minor
35 | Dark spot mura | Inspection by confirmed limit sample / 127gray Minor
36 | White spot mura | Inspection by confirmed limit sample / 127gray Minor
37 Tire mura Inspection by confirmed limit sample / 180gray Minor
Inspection by confirmed limit sa Full white
38 WAD HE 4 sarRle: { Minor
Viewing angle(tolerance) :+ 30°
39 Mask Mura Tamengy Dl Minor
After check the limit sample, and renegotiation
40 Mask dent Inspection by conf‘lrmed I|rn|t sampl_e ‘ Miiicr
More severe level is on-site reconfirm after renegotiation
Notel)
[Comer ] [ Side ] [ Progressive Crack]

| } z
e
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[Quality control area]

Over view item Criterion for Defects Defect Type

|

Left
align key t
NO Tuffy ﬁren\‘/ —ﬂl No "thfy" on
align key
for Lamination.
Right
align key
NO TuFfy Areo

SAMSUNG Mobile Display CO., LTD.{All Rights Reserved).
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11. Reliability
11-1. Test item

© All test result of items should be judged in 2 hours recovery time at room temperature.
© Without Touch+Window ass'y. For AMOLED module.

Operation

No Item Condition Qty. Judgment Criterion
High Temperature
1 Operation 70°C 240hours 6
i - i i fects
High Temperature After testing, Cosmetic de
2 Storage L 24y €1 should hot happen.
3 Low Temperature 40 240hours 6 | After testing, the defective of

brightness should be less than
40% of the initial value.

(Packing)

Z2:60min, XY each 30min

g) || SE o R 307 240hours 6
9 - After testing, total current
consumption should be in the
5 nggpz;.lartr?gty 40C 95%RH 240hours 6 | range of initial Spec.
Hiah Humidi - After testing, color coordinate
i umidi
6 gStorage 4 60T 80%RH 240hours 6 | value should be in the range
of initial Spec.
7 | Temperature Cycle -30/80T 30 minute 50Cycle B
+ 6KV, 150pF/3301],
8 (CEr?tg ) Center, 2 times 3 | -In case of malfunction defect
(Nonioperaﬁon) caused by ESD damage,if it
would be recovered to normal
E5i + 8kv, 150pF/3300Q, state after resetting, it would be
9 (AN Center, 2 times 3 |judged as a good part.
(Non-operation)
it > - After testing,cosmetic and
10 winrstan Thx B, 1080, B e 32 | electrical defects should not

happen

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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12. Handling Precautions

12-1. Mounting Method

The AMOLED+TSP+Window of SAMSUNG Mobile Display CO.LTD. module consists of two slim
glasses with polarizer which can easily get damaged. Since the module is constructed as to be
fixed by utilizing fitting holes in the printed circuit board. Extreme care should be used when
handiing the AMOLED modules.

12-2. Caution of AMOLED Handling and Cleaning

When cleaning the display surface, use soft cloth solvent as recommended below and

wipe gently,

© Isopropyl alcohol

© Ethyl alcohol

© Trichlorotriflorothane

Do not wipe the display surface with dry or hard materials that will damage the polarizer
surface. Do not use the following solvent.

© Water

© Ketone

© Aromatics

Do not wipe ITO pad area with the dry or hard materials that will damage the ITO patterns.

Do not use the following solvent on the pad and prevent it from being contaminated.

©® HCFC

© Soldering flux

@ Chlorine(Cl), Sulfur(S)

© Spittle, Fingerprint

if the product is not wrapped with a desiccant added pad, ITQ pattern can be damaged by
corrosion. SAMSUNG Mobile Display CO,.LTD. suggests wrapping a product with a desiccant unless
customers particularly indicate that they do not want it. In case ITO pattern corrodes due to the
usage of chlorine, sulfur or customer's mishandling of the product, the responsibility lies with the
customer.

12-3. Caution Against Static Charge

For AMOLED module, use C-MOS LSI drivers, therefore we recommend that you ;

Connect any unused input terminal to VDD or VSS, do not input any signals before power is turned
on, and ground your body, work/assembly areas, assembly equipment to protect against static
electricity. It could occur static electricity when taping off the film which protects AMOLED.

Against static charge, you should make sure that the product is safe or not by experiment in
advance.

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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12-4. Packing

© The packing principle is that AMOLED module should keep its packing condition
at the time of delivery. When storing the AMOLED after unpacking, note the followings.

© AMOLED module is consisted of GLASS and assemblies. It should avoid pressure,
strong impact, and being dropped from a height.

@ To prevent modules from degradation, do not operate or store them in a place where
they are directly exposed to sunlight or high temperature/humidity.

12-5. Caution for Operation

© If you do not follow normal POWER ON , OFF sequence or abnormal operating, then
AMOLED module can be damaged Electro-optically and does not recover.

© Response time may extremely delay at a temperature lower than operating range,
AMOLED does not normally operate at a high temperature. But this may recover at a
proper temperature.

@ When you set optimal operating voltage to AMOLED module, you can see the optimal
contrast of AMOLED. So, add voltage controllable function at SET Module.

© AMOLED module may not display normally when twisting power or pressing: power is
added. Therefore you should secure AMOLED module maximum thickness at set
assembly not to have any pressure affect AMOLED module.

© Electro-chemical reaction may occur when there is humidity on pad, therefore, you
should use AMOLED Module below maximum operating humidity.

© AMOLED Module Power Vdd should be designed to protect surge current
at SET Module.

© You should not damage connector and cable for AMOLED module assembly by force
folding or by applying extreme power.

© AMOLED may not display normally when it is interfered by surrounding elements,
therefore you should consider setting design not to damage AMOLED module by
surrounding elements.

© To satisfy EMI standards, you should plan your design after considering emitting energy.

@ We can not guarantee display characteristics outside viewing area, therefore your set
window should be fixed into viewing area.

© Image-sticking may occur if AMOLED displays same- image for a long time, so you
need to make a pattern change for AMOLED.

12-6. Storage
© Place in a dark place where neither exposure to direct sunlight or any fluorescent
light is permitted and keep at room temperature & room humidity.
@ Store with no contact with polarizer surface.
[ It is recommended to store them as they have been contained in the inner
container when we delivered them.

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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12-7. Safety Precautions
© Disassembly or modification may cause electric shock, damages to sensitive part
inside of the AMOLED module, dust adhesion, or scratches on the display part.
© In the event that the contents of AMOLED module are on skin, wipe them with
a paper towel or gauge and wash the part well, and receive medical attention if necessary.
@ Do not use the AMOLED module for the Special purpose besides display units.
© Be careful of the glass chips that may cause injury to fingers of skin,
when the display part is broken,

12-8. Precautions before Use
You should discuss the following case with SAMSUNG Mobile Dsiplay CO.,LTD.

©@ in case of any questions about contents of this "Specification For Approval".

@ in case of occurring new problems not mentioned at this “Specification For Approval'.
© in case of your request about income inspection Specification change.
@ in case of occurring new problem at your driving test.

% If SMD has to change the conditions- Specified in the specification,
previously the negotiation shalil be held and decided.

L ‘:in;
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13. Drawing
13-1. Product Drawing
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13-2. Packing Drawing
13-2-1 Box Pack

Cover{Dummy)Tray

Tape Banding {381 #2897, W13)
{ZRounds or more)

{ 19 ) Trays + 1Cover{Dum my) Tray
{Cross-Stacking)

{ ) Modules / 1Tray

{Al Coating Bag)

@ Vacuum Wrapping ’

W« Seaing By Machine

Label-paper {liner) Tea

@ OPP Seding tape

Label-paper (Carton) lea Box-carton =( 6 ) Modules = { 19) Trays
={ 114 ) Modules

MNote
(1) Total :Box-carton approx. : ( 10.38 kg
(2) Size : 583(L) x 388({W) x 210{H)
(3) Place the OLED Module in the tray facing the active area direction.
(4) Stack the trays and cover (dummy) tray.
(5) Resistance of tray surface : 108~10° Q
(6) Wrap the Al coating bag by vacuum sealing machine.
{7) Put the bag in the Box-carton .
(8) Seal the Box-carton and affix the Label-safety & Label-paper.
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13-2-2 Label

* Label-paper (Inner) * Label-paper (Carton)
ol =
TR 8 b ¢ 1T G RRIECE 0 i HE
DEVICE D RXMMRERRNK-K DEVICE P OREENNXNN-X
A0mm TYPE : XX TYPE : XX
QUANTITY  : XXX PCS

QUANTITY : XX PCS
CUST CODE  : NXAXKXXXX

CUSTCODE : KKRKKKKKH ml‘ i!ﬂ In“l

v | vanewzen " KXRRKXRKXNK wapen i KAKKXEKKKR
4 80mm %
Serial No
I 1
Week :
Year
Line

* Label-safety
B8O

DE VBT B VA Wil B BETE
P T AT T

1O BE REMOVED BV UNERONLY
Nable ddl b bl e mascon dbod i i .
B dd B ot ihe Bole vl onihar

160

2 SET S NN Wi S e
B DS e SCIREL ST S

TD EE REMOVED BY URERONLY
Wbl #ol b Iarabosts o naiws A had s 1w s,
Blaoapes B caleas i hodew hiirdwr

T iyt
Prrrmrny
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13-2-3 Packing for small quantities

Module frays + Dummy irays (Cross—-Stacking)

}

Yacuum Wrapping
(Al Coaling Bag)

% Sealing By Machine

Label-paper (lnnes) lea

!

Box-carion OPP Sealing tape

Label-paper {Carion) tea

Note
When package quantity is small, OLED Modules containing trays are stacked the bottom,
and dummy trays are stacked at the top of package,
then wrap the Al coating bag by vacuum sealing machine

SAMSUNG Mobile Display CO., LTD.(All Rights Reserved).
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MOBILE DISFLAY
13-2-4 Over pack

THD wan

13-2-5 Packing for small quantities
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13-2-6 Over pack aftach

L abel- Safety Zea (Front, Back: inside of Wrapping)

Labef-invoice dea

(¥ ront, Back: Qutside of Wrapping,
TIE Right, Left: Inside of Wrapping}
; Label-Shipping tea

(Front: Dutside of Wrapping)

> Cint ? Deflivery No

Wrapping
{ZRouds or more with Seeve-cap!

* Label-invoice * Label-shipping

Dvc : xxmxxxxm.x__’ g oEoR. ARXXEXARRAN-4

TYPE : XX im0 iniInmIs i
100 = 100| | cubmmme: 208X wome b mow ko XHKXHRXHNN
mm| | CUST CODE : XXXXXXXX{X+— Customer Code ittt | mm ANEREIE

ERlIBEmIEG omnm: KAXATAAXAR —
XXXXXXXXXX ~— —{» pasotio ARTENEMEER oo Cor
M L > A 165mm k.

* Reference Image (ExceptLabel and Wrap}

Carton Box

Sleeve Box
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13-2-7. Module Marking Rule

1

(1)Module site . ex) D(DONGGUAN)

(2)Date 1 ex) 110715 (2011/ 07/ 15)
(3)Product code : QAD4

(4)FPCB Maker : ex) 1 —» SIFlexf 2 — InterFlex

<Position>

']
QR CODE B]=

i)

NN
_

]
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14. Schematic
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