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1. Scope

This Specification defines general provisions as well as inspection standards for
AMOLED module supplied by SAMSUNG Display Co., LTD.,

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

2. Warranty

Basically, warranty term is 12 months of reliability characteristics of quality level after
the outgoing date in SAMSUNG Display Co., LTD., and SAMSUNG 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, etc.

And after 12 months of warranty term, all replacements for defectives will be charged.

SAMSUNG Display CO., LTD. (All rights reserved.)
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3. Features

1) Display Color : 16M_Color

2) Display Format : 4.99" FHD Diamond : 1080x1920
3) Interface - DSI 4-lane

4) Driver IC - S6E8FAO0X01 ( SEC )

5) Touch IC - mXT-5408 ( Atmel )

6) Polarizer . Hard Coating Polarizer

4. Mechanical Specification

Item Specifications Unit
Dimensional outline 68.28(W) x 143.26(H) x 1.666(T) mm
Glass outline 65.2(W) x 118.49(H) x 0.61(T) mm
Number of dots 540(W) x RG(BG) x 1920(H) Dots
Active area 62.1(W) X 110.4(H) mm
Diagonal Inch 4.99 inch
Pixel pitch 57.5(W) X 57.5(H) um
Glass Thickness %?31 (I(EIFLZFS))) mm
5. Maximum Rating
Item Symbol Min. Max. Unit Note
VCI -0.3 5.0 \Y M,
Driver IOVDD -0.3 5.0 \Y M,
Supply voltage VLIN -0.3 8.8 Y M,
(Display) VBAT 5.5 Y ®3)
DCDC ELVDD 55 \Y 1,2),(3)
ELVSS 8.5 \Y 1,2),(3)
Logic TSP_VDD 3.6 \Y M,
S“p"Z'TVS"F‘,’)'tage Logic | TSP_VDDIO 3.46 Y; 1.2
Power TSP_AVDD 3.6 \Y M,
Operating temperature Top -20 60 C -
Storage temperature Tstg -30 70 C -
Humidity Hstg 10 90 %RH
Note 1) Supply voltage should satisfy the below condition of
VCI, IO0VDD, TSP_AVDD, TSP_VDDIO and TSP_VDD > VSS (GND).
Note 2) If the supplied voltage exceeds the maximum limitation, LSI can be damaged permanently.
Therefore, while operating, it is recommend to use LSI within the maximum electrical limitation.
If not, LSI can cause decreased reliability or operational problems.
Note 3) VBAT is input supply to DCDC IC which is mounted on SET board.
And ELVDD and ELVSS, which are supply voltage for display, are output power from DCDC IC.
SAMSUNG Display CO., LTD. (All rights reserved.)
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6. Electrical Characteristics
-. Test Conditions: IOVDD=1.8V, VCI=3.0V, VSS=0V, VBAT=3.8V
Temp=25C unless otherwise specified.
Item Symbol Condition Min. Typ. Max. Unit | Note
Logi
edie |OVDD - 165 18 3.3
Voltage
Anal
nag vel - 2.9 3.0 4.8
Supply voltage Voltage y
(Display) Battery
VBAT - 3.42 3.8 4.18
Supply
Anal 1,2)
nag VLIN - - 7.7 -
Voltage
Logi
°9¢ | 1sp vDD ; 27 3.0 33 v
Voltage
Supply voltage Analog
TSP_AVDD 2.7 3.3 3.6 V
(TSP) Voltage -
Interf
niertace 1sp vbplo 1.71 18 1.89 v
Voltage
Logic "H" level VIH - 0.7*VDD3 - VDD3
Input Voltage V
(Display) "L" level VIL - 0.0 - 0.3*VDD3
Logic "H" level VOH IOH = -1mA 0.8*VDD3 - VDD3
Output Voltage _ V
(Display) "L" level VoL IOL = 1mA 0.0 - 0.2*VDD3
Logic "H" level VIH - 0.7*TSP_VDDIO - TSP_VDDIO+0.3
Input Voltage V
(TSP) "L" level VIL - -0.3 - 0.3*TSP_VDDIO
Logic "H" level VOH lIOLIOH= |07°TSP_VDDIO| - -
Output Voltage V
(TSP) "L" level VoL 2.7TmA - - | 0.3*TSP_vDDIO
Logic "H" level IIH VI=VDDIO, - - 10.0 uA
leakage TSP_VDDIO or
Current "L level IiL VSS -10.0 - - UA
Sleep out ICI - 2.69 10 mA
Frame
Current mode IVDDIO  |frequency=60Hz, - 26.5 70 mA
Consumption | ono IBAT white pattern 342 411 A |12
] mode ) m ),2)
(Display) S| X
eepin
P ICI sleep mode ; ; 100 uA
mode
Active IAVDD - 5.08 - mA
100Hz 1 touch
Current average IVDD - 5.00 - mA
Consumption
IAVDD - 0.57 - mA
(TSP) |dle average 16Hz No touch
VDD - 0.78 - mA
Frame Frequency frrm - - (60) - Hz
Note 1) VBAT is input supply to DCDC IC mounted on SET board.
Note 2) IBAT is measured at DCDC input, VBAT.
SAMSUNG Display CO., LTD. (All rights reserved.)
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7. Electro-optical characteristics

Item Symbol| Temp Condition Min. | Typ. | Max. | Unit Note
Brightness (CTF) 25 | Normal (White Mode) | 240 | 300 | 360 | caim? |, Senter
brightness
Uniformity 25T Normal (White Mode) 75 - - % Q)
Contrast ratio K 25C ®=0",6=0 3,400 - - - M.
X 0.282 | 0.302 | 0.322 -
White
y 0.301 | 0.322 | 0.341 -
X 0.635 | 0.665 | 0.695 -
Red
Color of y 0.304 | 0.334 | 0.364 | -
CIE 257C =0° 8=0° 1,,(3)
) X 0.200 | 0.250 | 0.300 -
coordinate | green
y 0.661 | 0.711 | 0.761 -
X 0.099 | 0.139 | 0.179 -
Blue
y 0.010 | 0.050 | 0.090 -
Color Gamut 25C vs. NTSC 85 (100) - % CIE1931
o . Up/Down/Right/Left R
Viewing angle 25T CR ratio =10 88 - -
o Talk 25 window: 4% white/black 3 % 4
ross 1a background: gray117 ) ) ° “)
Log(Lv-Lb)=Ylog(V)+log(a)
a o5% V(Gray)= 48,72,104,132, 10 22 25
amma 164,192,224 252 255 : : : -
Lum(gray255)=300nit
Based on the above optical spec is only 300nit(brightness)
Note 1) Uniformity Measuring Point
S5mm
R IR i |
Emm ' ; '
et ot
| |«— Active Area
o ey O
| | ’:ih““g measuring points
------
Uniformity = Lmin / Lmax * 100 [%]
SAMSUNG Display CO., LTD. (All rights reserved.)
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Note 2) Definition of contrast ratio (K)

Brightness of selected dot
(White patterned area) at 300cd/imz

Contrast Ratio(K) =
Brightness of non-selected dot

Note 3) Optical measuring system
temperature regulated chamber

Photo
. | Detecter
——u (PR705)
Focusing E
: AMOLED Cell

(H0cm) :
| ¥ / |
4

Center

Note 4) Cross Talk
a. measure luminance at the position, Po.

b. calculate cross talk as below equation.

I'W_OFF = 1
I :LH+LH+£33+L34
B_OFF 4
i r _I.

cra.:tsﬂak=|£w'm 1,F‘mrF|>~<1|:]|:r% i=5t08)

Ly _orr

.I. = F _I.

crassﬁaﬁc=| e E'DH|XIDD% i=5t08)

B_OFF

(Black patterned area) at 300cd/m?

SAMSUNG Display CO., LTD. (All rights reserved.)
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A

A

Ay

Az

(a) Lw_orF, Ls_orr measuring pattern

Az

® Awe

Au

(b) Lw_on, Ls_on measuring pattern

o
@
A o

SAMSUNG Display CO., LTD. (All rights reserved.)
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8. I/0 Connection & Block Diagram

8-1. /0 Connection

No. Name 110 Description
1 TSP_AVDD_3.3V Power Analog voltage for touch circuits
2 GND Ground Ground
3 TSP_VDD_3.0V Power Logic voltage for touch circulits
4 D3N 17O Fourth differential data input/output pin
5 TSP_SDA I Touch 12C data
6 D3P 17O Fourth differential data input/output pin
7 TSP_VDDIO_3.3V Power Host Interface voltage for touch circuit
8 GND Ground Ground
9 TSP_SCL I Touch 12C clock
10 DON I First differential data input/output pin
11 TSP_CHRG_IN 17O Touch charger present input
12 DOP 17O First differential data input/output pin
13 TSP_CHG_BAR I Touch State change interrupt
14 GND Ground Ground
15 GND Ground Ground
16 CKN I Differential clock input
17 VDDP_EN O Enable for VLIN of DCDC Converter
18 CKP I Differential clock input
19 EL_ON O Enable for ELVDD & ELVSS of DCDC Converter
20 GND Ground Ground
21 IOVDD_1.8V Power Power supply for display logic circuits
22 D1N 17O Second differential data input/output pin
23 VLIN_7.7V Power Power supply for display analog circuits
24 D1P 17O Second differential data input/output pin
25 VCI_3.0V Power Power supply for display analog circuits
26 GND Ground Ground
07 ERR_FG o élc;t(iavne high, MIPI Error monitoring pin. Not use
28 D2N 17O Third differential data input/output pin
29 RESET I Display reset. Active low.
30 D2P 17O Third differential data input/output pin
o | ey il o S L
32 GND Ground Ground
33 ELVDD_FBS O ELVDD Feedback, ELVDD sense input in DCDC
34 NC - No Connect
35 ELVDD Power Positive power supply for EL
36 ELVSS Power Negative power supply for EL

SAMSUNG Display CO., LTD. (All rights reserved.)
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No. Name 1/0O Description
37 ELVDD Power Positive power supply for EL
38 ELVSS Power Negative power supply for EL
39 ELVDD Power Positive power supply for EL
40 ELVSS Power Negative power supply for EL

<Pin layout of B-to-B contact pads>

SAMSUNG Display CO., LTD. (All rights reserved.)
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8-2. Circuit block diagram (Display)

Panel

e e
A 1‘ T Driver IC ? T‘
LTPS Source Driver LTPS
; Power
Power Logic ETC
= :

Flexible PCB

r'-1r'-.|-'d'-'r-+-

v

HOST Interface

<%--¥ Level | Interface signals
<+—» Level ll Interface signals

SAMSUNG Display CO., LTD. (All rights reserved.)
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8-3. Circuit block diagram (Driver IC for display)

Doc. No. : AMS499QP89

' " =,
R I R s 5355 1
T T — 1T ]
PCOL LTPS | 2160/1920/1800-CH Source Drives | LIES i |
I--- T T &
| 1:1 Multiplexer
e i
| s |
N I sl | 1
VGS—s|  Adustment &
g II = |
| SR registers |
| [t ‘
Contral Signal |
Generator SN -
c Color Swap |
i ] n 1
0S¢ | — i Timing Contral |+ '“g;‘”:" - Lm‘:" + Hﬁw?%
. L
act |
== | | | |
L] | S (18 .
Ms_:;mr vouupmwm% MIP1 D51 ‘ aTe EL_OM ‘ ’( PCD &;E&
0 0011 0
S S TR B I e 8 8
E:ﬂ' =
SAMSUNG Display CO., LTD. (All rights reserved.)
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8-4. MCU and Display Module Interface Configuration

Display Module

ELVDD

Power Block ELVSS

VLIN_ 7.7V

VCl_3.0V

|ICVDD_1.8V

TSP_AVDD 3.3V

TSP_VDD_3.0V

TSP_VDDIO_1.8V

¥ ¥ ¥ Y Yy vy

xxxxxxxxxxx

ELVDD_FBS

Interface Block

CLKN

Power Block

CLKP

xxxxxxxxxxx DN[SID‘] //

Interface DPE0]
&

RESET

¥ ¥ ¥ ¥

EL_ON

¥

VDDP_EN

TSP_SCL

- TSP_SDA

TSP_CHRG_IN

A & & &

TSP _CHG BAR

Interface Block

Display

TSP

SAMSUNG Display CO., LTD. (All rights reserved.)
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9. Recommended Operating Sequence
9-1. Power ON/Off, Sleep in/Out, HBM & Dimming mode

1) Power On Sequence

[ Note1 : System Power On/Off ]
Case1 - RESX Line Held High by Host at Power ON

| !w.u'-- - g imit BN /00 it

VD03 /

vCi

3 Tirne: wivtsn [he LATE SRS fries U b0 0% of it Typecl Value
< &.0¥When VI comes iater, This time s Gefngd a2 T cross pomt
of S0% of lyp 3.3V, nod S0 of min 2 9V

Tirne when e former signal falls down 10 90% of s Typical 'r'.mcl
€. When VI Sy eartier, This Ume 15 Gcned at e Cross pomnd
of S0% of typ 3.3V, ndl S0% of min 2 5V j

! WPWRESK = + nd imil
—N

Order Instruction DATA Remarks
1 Power Input VBAT, VDDI, VCI on Note1
2 wait >10ms
3 Data, CLK LP0O0 — LP10 — LP11 Note2
4 Wait before HW reset wait >25ms
5 Reset RESX ="L"
6 wait >10us Note1
7 RESX ="H"
8 wait >10ms
9 Sync packet start (HS)
10 wait >16.7ms (1frame)
11 Sleep Out CMD 0x011h
12 Wait before sending command wait >120ms
13 wait for booster to be stable wait >100ms
14 Frame (RGB Data) before 1frame
5| owmor | o | oes [ |

RESX ! AN / |

(Power down in MY o -—p
PWRESX = +po it UPWRESX1 smin 120ms 1

Sieep Out mode} |
RESX - m:_ d" N

|
(Powey Gown in © . . )
Sieep In mooe) ! IPWRESX2emin Ons w._

IPAWRESX s appied b RESX fading in e Sieep Oul Mode
MPWRESXD Is appied 1o RESX faling In the Sieep In Made
Loee e ————— T ———

SAMSUNG Display CO., LTD. (All rights reserved.)
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brwRESX
PPWRESX

2) Power Off Sequence

Case2 - RESX Line Held Low by Host at Power ON

1 B appied o RESX falling in e Sleep Out M
d B apphed bo RESX Gllng i e Sleep In Mo

[ Note2 : LP Status] When it is writing Reset, Hold LP11

| - =
o
- e i ~.
VDO A |
> kS
Edl b
F Time when e Wafler gnal nees up o 90% of s Typecal Value
. &g When VI comees der. This me i defingd 3l e Oross poant
of 0% of typ 3.3V, not 50% of min 2 5
Tirme wihen the fommeer signal falls down 30 50% of B3 Typecal Ve
&g VWhen VO 1B Sarteis Tres B s Oefraa ot e Eroas poarl
of 90% of o 3 3V nol 90% of min 2 9y
RESX P WRE SX = main
- - - - -
Power Oown in -
Sheep O e ) | e .,
*E & TR b 0 -+ =
ESX ‘..1- WRESX .-II Ous EFWRESX =mn. 120ms ||
Fowed Q0w N F -
D in mode il 'Lk.
PPWRESKI=mnOns o )

Order

Instruction

DATA Remarks

1

Display Off

CMD

0x028

wait

>33.4ms (2frame)

Sleep In

CMD

0x010

wait

>120ms

4 Sync packet stop (HS)

Power Off

VI, VDD, VBAT off

SAMSUNG Display CO., LTD. (All rights reserved.)

Doc. No. : AMS499QP89

TITLE : 4.99” FHD, 16M AMOLED V0.0

18 /73

301701428564851



&ITIT® SAMSUNG DISPLAY Confidential
3) Sleep In Sequence
Order Instruction DATA Remarks
1
2 wait >33.4ms (2frame)
3 Sleep In CMD 0x010
4 wait >120ms
5 Sync packet stop (HS)
4) Sleep Out Sequence
Order Instruction DATA Remarks
1 Sync packet start (HS)
2 wait >16.7ms (1frame)
3 Sleep Out CMD 0x011h
4 Wait before sending command wait >120ms
5 wait for booster to be stable wait >100ms
6 Frame (RGB Data) before 1frame
[ osmor  fow| oo | |

5) HBM Mode
Order Instruction DATA Remarks
1 WRCTRLD CMD 53H
0x28 No use HBM
2 Parameter 0x68 Medium brightness
0Xe8 Max brightness
6) ACL Set
Order Instruction DATA Remarks
1 WRCTRLD CMD 55H
0x00 ACL Off
0x01 ACL 33%
2 Parameter
0x02 ACL 40%
0x03 ACL 50%
7) Dimming Mode
Case1) Brightness is Over 60nit
Order Instruction DATA Remarks
1 WRCTRLD CMD 51H
2 parameter 0xXXh

Ex) ffh = 255/255 * 300 = 300nit,
34h= 34/255 * 300 = 61nit

d9h=217/255 * 300 = 255nit,

5eh=94/255 * 300 = 110nit

SAMSUNG Display CO., LTD. (All rights reserved.)
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Case2) Brightness is under 60nit ~ 32nit

WRDISBV=33h~1Bh
Order Instruction DATA previous Remarks
1 CMD OxFO
2 P1 Ox5A LEVEL 2 key Command unlock(FOh)
3 P2 Ox5A
4 CMD OxB0 Global parameter (BOh)
5 P1 0x21
6 CMD 0xC9
7 P1 OxXX
8 P2 OxXX
9 P3 OxXX
10 P4 OxXX
11 P5 OxXX
12 P6 OxXX
13 P7 OxXX
14 P8 OxXX
15 P9 OxXX
16 P10 OxXX
17 P11 OxXX
18 P12 OxXX
19 P13 OxXX
20 P14 OxXX
21 P15 OxXX
22 P16 OxXX .
Write Gamma value (C9h)

23 P17 OxXX
24 P18 OxXX
25 P19 OxXX
26 P20 OxXX
27 P21 OxXX
28 P22 OxXX
29 P23 OxXX
30 P24 OxXX
31 P25 OxXX
32 P26 OxXX
33 P27 OxXX
34 P28 OxXX
35 P29 OxXX
36 P30 OxXX
37 P31 OxXX
38 P32 OxXX
39 P33 OxXX
40 CMD OxF7 o
" =y 0x03 LTPS Timming/Gamma Update (F7h)
42 CMD OxFO
43 P1 O0xA5 LEVEL 2 key lock
44 P2 0XA5
45 wait >10ms

CMD 51h
46 WRBISBY Parameter 0x33h~1Bh
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Ex) 33h=51/255 *300=60nit ~ 1Bh=27/255 * 300 = 32nit
if Caseis WRDISBV = 33h~1Bh(60nit ~ 32nit)
1) Level 2 Command unlock
ex) FOh — 5A, 5A (Level 2 Command unlock )
2) Read Level 3 Gamma Data (C9h 67"~99")
3) Update Gamma Value for Level3 at Level5 Gamma value para
ex) BOh — 21h
C9h — P1~P33 (the Value of Level 3 Gamma Data)
4) Gamma Update
ex) F7h — 03h
5) Level 2 Command lock
ex) FOh — A5, A5 (Level 2 Command lock)

SAMSUNG Display CO., LTD. (All rights reserved.)
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Case3) Brightness is under 31nit ~ Onit

(5) WRDISBV= 1Ah~00h

Order Instruction DATA previous Remarks
1 CMD OxFO
2 P1 O0x5A LEVEL 2 key Command unlock (FOh)
3 P2 Ox5A
4 CMD 0xBO
5 =y Y Global parameter (BOh)
6 CMD 0xC9
7 P1 OxXX
8 P2 OxXX
9 P3 OxXX
10 P4 OxXX
11 P5 OxXX
12 P6 OxXX
13 P7 OxXX
14 P8 OxXX
15 P9 OxXX
16 P10 OxXX
17 P11 OxXX
18 P12 OxXX
19 P13 OxXX
20 P14 OxXX
21 P15 OxXX
22 P16 OxXX .
>3 P17 OxXX Write Gamma value (C9h)
24 P18 OxXX
25 P19 OxXX
26 P20 OxXX
27 P21 OxXX
28 P22 OxXX
29 P23 OxXX
30 P24 OxXX
31 P25 OxXX
32 P26 OxXX
33 P27 OxXX
34 P28 OxXX
35 P29 OxXX
36 P30 OxXX
37 P31 OxXX
38 P32 OxXX
39 P33 OxXX
40 CMD OxF7 LTPS Timming/Gamma Update (F7h)
41 P1 0x03
42 CMD OxFO LEVEL 2 key unlock
43 P1 O0xA5
44 P2 0XA5
45 wait >10ms
CMD 51h
46 WRDISBV Ox1Ah~00h
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if Case is WRDISBV = 1Ah~00h(31nit ~ Onit)
1) Level 2 Command unlock
ex) FOh — 5A, 5A (Level 2 Command unlock )
2) Read Level 1 Gamma Data (C9h 100"~132")

ex) BOh — 21h

4) Gamma Update
ex) F7h — 03h
5) Level 2 Command lock

ex) FOh — A5, A5 (Level 2 Command lock)

9-2. Internal Power Supply Pattern Diagram

C9%h — P1~P33 (the Value of Level 1 Gamma Data)

3) Update Gamma Value for Levell at Level5 Gamma value para

VLOUTZ : VLINT + VCI1_|
Externally supplied when SLPOUT : [ I :\ VGHI5.0V ~8.0V)
VLIN1 : L VGH3:0]
N \VREG1{4.0V ~ 6.9V)
Vel | | |VREG10UT[4:0]
—_ ! | i
1 vehpav~29v,vel) | : I
: i VC_SET[370] ! E i i
1 |
| 1 [} H I
- i ! Lo VINT(7.0V ~3.0V)
- i ! | ! VINT[4:0]
I | i I
E : : ! i I | :
- FY | o ' | veLi4ov~8.0v)
i A T i ; | | T VGL[30)
| | | L | L -
E : VUOUTS : {VLIN1 + VCI1) | ! i
| | | 1 I |
SLPOUT +—si e - o .
6 fraere 1316 frame 'y 12116 frame 416 frame 10016 frame '
SAMSUNG Display CO., LTD. (All rights reserved.)
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10. AC characteristics
10-1. Reset Timing
Shorter
thamn Sus
tRwW
le \ f
tRT
I Display Status I Normal operation >< Resetting X fDe::giI?If;?mnr;set}
Signal Symbol Parameter Min. Max. Unit
tRW Reset pulse duration 10 - us
RESX = 5I5)
IRT Reset cancel ms
- 12016. 7)

NOTE:

1. The reset cancel includes also required time for loading ID bytes (or similar) from EEPROM (or similar)
to ID (or similar) registers. This loading is done every time when there is HW reset cancel time (tRT)
within 5 ms after a rising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according
to the Table below

RESX Pulse Action
Shorter than Sus Reset rejected
Longer than 10ps Reset
Between Sus and 9us Reset starts

3. During the Resetting period, the display will be blanked (The display enters blanking sequence, in which
maximum time is 120ms, when Reset Starts in Sleep Outmode. The display remains in the blank state
at Sleep-In mode) and then return to default condition for Hardware Reset.

4. Spike Rejection also applies during a valid reset pulse as shown below:

fe- 10us +

| Feset is accepted
e

l.\ |

o

20ns Less than 20ns width positive spike will be rejected,

5. When Reset is applied during sleep In Mode.

6. When Reset is applied during Sleep out Mode.

7. Itis necessary to wait Smsec after releasing RESX before sending commands. Also sleep out command
cannot be sent out for 120msec.

8. HW reset cannot cause any spike/glitch on control or data lines or spike/glitch/noise on power
(VCl and VDD3) lines.

9. The display module can also initialize and calibrate DSI-CLKx DSI-D0x and DSI-D1+ lanes within 5ms
if it is needed when DSI has been selected to use.

SAMSUNG Display CO., LTD. (All rights reserved.)
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11. MIPI characteristics
11-1. DC Characteristics

Items Parameter | Min. | Nom. | Max. | Unit | Note

Thevenin output high level WOH 1.1 1.2 1.3 v

LP_TX Thevenin output low level WVOL -0 50 mV
Qutput impedance of LP transmitter ZOLP 110 0 (1)
iﬂ:m-mude voltage HS receive VCMRX (DC) 70 330 @ 3)
Differential input high threshold VIDTH 70
Differential input low threshold VIDTL -f0 v

HS_RX Single-ended input high voltage VIHHS 460 )
Single-ended input low voltage VILHS -40
Froeentsd el B8 | e
Differential input impedance ZID 80 100 125 9
Logict input voltage WIH 880

LP_RX LogicO input voltage, not in ULP State WIL 550
Input hysteresis WVHYST 25 my i4)
Logic1 contention threshold VIHCD 450

LPCD LogicO contention threshold VIOLED 200

NOTE:

1. Even though a maximum value for ZOLP is not specified, the output impedance of the LP transmitter

ensures that the TRLP/TFLP specification is met
2. Excluding additional RF interference of 100mV peak sine wave beyond 450MHz.
3. This table value includes a ground difference of 50mV between the transmitter and the receiver, the static
common-mode level tolerance and variations below 450MHz
4. Temperature condition = 25°C
SAMSUNG Display CO., LTD. (All rights reserved.)
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11-2. High Speed Data—clock Timing

Host sends a differential clock signal to the S6E8AAQ to be used for data sampling. This signal is a DDR
(Half-rate) clock and has one transition per data bit time. The timing relationship of the DDR Clock differential

signal to the Data differential signal is shown in Figure below.

Fefenends Time

B Taene—a— T

E"ﬂ Slllpar + o

Taew
CLEp
CLKEn X X X
S— |
: Tl:vo
Clock Parameter Symbaol #of d-lane | Min. | Typ. | Max. | Unit | Note
Ul instantaneous UINST 4 2 125 ns {1.2)

NOTE:
1. This value corresponds to a minimum 80Mbps data rate.

2. The minimum Ul shall not be violated for any single bit period, i.e., any DDR half cycle within a data burst

Parameter Symbol Min. | Typ. | Max. Unit | Note
Data to clock skew :
(Measured at transmitter) TSKEW[TX] -0.15 015 | UINST | (1)
Data to clock setup time {Receiver) TSETUP[RX] 0.15 UIINST %
(<)
Clock to data hold time (Receiver) THOLD[RX] 0.15 UIINST

NOTE:
1. Total silicon and package delay budget of 0.3 x UIINST
2. Total setup and hold window for receiver of 0.3 x UIINST

3. TSETUP[RX] and THOLD[RX] are only for RX without FPCB and connector and guaranteed by design.
For module test, TSETUP[Module] and THOLD[Module] specification including FPCB and connector is

0.275UIINST. Refer to Figure below.

——
%i Past \ ! BsPant Pars

[Coaur |

; 0.4U1 | 0.3U1 (20.1501) | MiP1 Standard Specification
Takew | I * Torruwprg Trounmg
I 0.30U1 I 0, 1501 | 0.25U1 {+0.12501) ] 0.3 (£0.15U1) | IC and Modale Specification

7 Torrarmiodsh THOLDMocsl

MIP| data-clock

xxxxxxxxxx

timing specifications

on Module
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12. Interface

12-1. Feature
0 2/4 data lanes
o HS (High speed) transmission (Unidirectional)
o LP (Low power) transmission (Bidirectional)
o Both video and command modes are supported
0 Diagnostic function-checksum and ECC error monitoring
o Functionality supported by Escape mode
0 Clock lane supports ULPS
o Packet-based protocol

12-2 MIPI D-PHY
12-2-1. Global Operation

Initialization

Figure below shows the operational flow diagram for a Data Lane Module. Within both TX and RX four

main processes can be distinguished: High-Speed Transmission, Escape mode, Turnaround and

" TX

[ Trigger scape
i nit uLp M ode
\Master (_LPDT

% LPOO__, \_ Lot

SoT HST J—»(EOT)

LF"11_

iHS Prpre(HS- Rqsf‘},{ Stop » LP-Rgst)

\ LP10 ~

)

" Turnaround
\_ LP-00=10=00>10
-

i RX =

7 Init \]
Slave / | A

- ST
Trigger

—

Escape
Mode

.

"

‘HS-Prpr, [HS-Rgst’ Sto o[ LP-R
E LPnnp_/l-._I LF"—I!:I::I /I‘-L_ LF"1'1:JI A LP- 1l] J

|SoT |—-[ HST HEDT)\_‘ T

' LP-00=10=00=10
A

\
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12-2-2. Lane state
Line Voltage Level High-speed Low
State Cods f" ge Le s. igh-spee -power
DP-line DN-line Burst Mode Control Mode Escape Mode
HS-0 HS low HS high Differential-0 A MIA
HS-1 HS high HS low Cifferential-1 M/A M/A
LP-00 LP low LP low MIA Bridge Space
LP-01 LP low LP high MIA HS-Rgst Mark-0
LP-10 LP high LP low MSA LP-Rgst Mark-1
LP-11 LP high LP high N/A Stop N/A
12-2-3. Clock Lane Flow Diagram
(SLAVE A
| HSCLOCKRECEPTION )
- A
SAMSUNG Display CO., LTD. (All rights reserved.)
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12-2-4. High Speed Data Transmission

100600 00800000005008000000 ODXXNOXK
DpDn '—TLnu—F'T—c.utrurT—Tns.zEnu Ths-5vnc L
__f’ ! —
£ '; "., i Teamirsiion
A TH{miny . \, ‘/-
VI fPna'y i I -
o R G vase || veasadR
MomlMaK) g et el : [l v i
et e |
T = .'_.' ll_:,ﬂ[!durﬂ | I Trgar+ !
Pttt | 1*" Data Bit I —Ts.siar—e LP-11 |
P11 | et | oo | ! Teor— |
—Tws seTne—" L ! |

=T s tan =T parr—=

Figure shows the sequence of the high speed data transmission including SoT data.

12-2-5. High Speed Clock Transmission

Clock Lane Disconnect
DpeTin | Terminator
] PATREES e Teor / L l'«.- % b T s ]
- = Toicamss | [ s mesnmn]
“%THmin, -
-_'-'II_.-_"u-.:-- = T T i \ \ my] I 1]
XPACOPOQDE! F/ OQOCOq0A
T

ST TIP.I_"

e Tyl T e

e I:| i jﬂ::

8 Te. e B

T srme—

This Figure shows the sequence of the high speed clock transmission. In high speed mode the clock lane
provides a low-swing differential DDR clock signal from Master to Slave for high speed data transmission.

12-2-6. Escape Mode

Escape Mode is a special mode of operation for Data Lanes using Low-Power states. With this mode some
additional functionality becomes available. Though Escape Mode operation is optional in D-PHY, the host
processor and peripheral in which Command Mode operation is supported shall implement reverse-direction
Escape Mode as well as forward direction Escape Mode.

A Data Lane shall enter Escape Mode via an Escape Mode Entry procedure (LP-11,LP-10, LP-00, LP-01, LP-
00). As soon as the final Bridge state (LP-00) is observed on the Lines the Lane shall enter Escape Mode in
Space state (LP-00). If an LP-10 is detected after the first Bridge state or an LP-11 is detected at any time

SAMSUNG Display CO., LTD. (All rights reserved.)
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before the final Bridge state (LP-00), the Escape Mode Entry procedure shall be aborted and the receive side
shall wait for, or return to, the Stop state.

Once Escape Mode is entered, the transmitter shall send an 8-bit entry command to indicate the requested
action. Table below (MIPI Escape Mode Entry Code) lists all currently available Escape Mode commands and
actions. All unassigned commands are reserved for future expansion

_ Command ~ Entry Command Pattern S6EBAAD
Escape Mode Action Type (First Bit 'I;ransmrttad to Last Bit e | Leam
ransmitted)
Low-power data transmission Mode 11100001 o o
Ultra-low power state Mode 00011110 ] -
Undefined-1 Maode 10011111 - -
Undefined-2 Maode 11011110 - -
Reset-trigger (Remote application) Trigger 01100010 o -
Unknown-3 Trigger 01011101 - =
Unknown-4 (Acknowledge trigger) Trigger 00100001 - o
Unknown-5 Trigger 10100000 - -

12-2-7. Low Power Data Lane Operation
The Figure below shows the sequence of the low power data transmission. The Escape mode uses the spaced
one hot bit encoding for asynchronous communication.
LP-11>10=00>01>00>01>00=10>00>...

I ] i ] i

L 1 1 ] 1 1 | I 1 i

RN ITA I EE LY

1 T T i I T T 1 T i

I I I i I I i I 1 ] |

L 1 1 1 I 1 1 | ] 1 |

EIM LTS IRIR 1951 3N 20T
] I i I 1 I - I

: : L A I SO G ¢ B A : o T . R |
e
Escape Mode Entry | : : Entry Command : ] Mark-1 and
[ | i i i i i i | | Stop State

1 I 1 1 | 1 1 i

1
1
i
1
1
LW
:
1
1
[

Tt e
LFDT First Data Byte Pause: Second Data Byte Exit
Command 01110101 Asynchronous 11010000 Escape

no transition

LP Clk = EXOR{Dp,Dn)
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12-2-8. Ultra-low Power State

If the Ultra Low Power Entry Command is sent after an Escape Mode Entry command, the Lane shall enter
the Ultra Low Power State (ULP). This Command shall be flagged to the receive side Protocol. During this
state, the Lines are in the Space state (LP-00). Ultra Low Power State is exited by means of a Mark-1 state
with a length TWAKEUP followed by a Stop State. Figure below shows an Ultra Low Power Entry and Exit

example.
LLPS Mode
—
LPDT Waitin ;
ULFS Mode Escape Seq. o and Ultra Low Power State (for W;l:ce?up] Exit Seq.
LP11,10,00,04;00 00011110 LPOO LP10

Wi
AV AV |

The Host processor provides LP10 state before Exit to wait for the MIPI SLAVE's stabilization. ULPS packet
turn off the PHY_IO HS_RX. The ULPS turn off the bias current of HS_RX. The LP10 wakeup state is a
trigger to turn on the HS_RX before normal STOP state.

12-2-9. Remote Application Reset

Remote Application Reset Command is used in case of transmission from the host processor to the
peripheral. If the Entry Command Pattern matches the Remote Application Reset Command a Trigger is
flagged to the protocol at the peripheral side via the logical PPI.

Figure below shows MIPI remote application reset packet using LP mode.

The host processor can send software reset trigger by Remote Application Reset Packet.

+—— |Escape Sequence Remote App. Reset Exit Sequence

LP11,10,00,01,00 01100010 LP10,11

SAMSUNG Display CO., LTD. (All rights reserved.)
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12-2-10. Bi-directional Data Lane Turnaround

direction. Figure below shows the BTA procedure graphically.

The transmission direction of a bi-directional Data Lane can be swapped by means of a Link Turnaround

procedure. This procedure enables information transfer in the opposite direction of the current direction. The
procedure is the same for either a change from Forward-to-Reverse direction or Reverse-to-Forward

BTA Procedurs Tum Around-
Processor-to-Peripheral Acknowledge
;BT-'I. Ragst; Bridge 1 (Wait, Bridge J'_;Etup
i i fi - ; \ i : ,_._.
Data Lane p | (i E 11 'l ’J
Pt E— i Reverse | L
: ; —r ! e } —r s
i f e ovefap ~ I Trangmissions; — drnle oveitap |
I 1 | R i I
Data Lane n W [ i | (
Bridge T :tM Ta-Rgst Bridge
Twrn Arcund- BTA Procedure
Acknowledge Peripharal-lo-Processor
BUS Pozsession Hest F'rnmf.avrl l Panpk I IH'.:-I Procassor

The low power clock timing for both sides of the Link does not have to be the same, but may differ. However,

the ratio between the Low Power State Periods, Tiexis constrained to ensure proper Turnaround behavior.

The Tiex (Master)/ Tiex (Slave) shall be between 2/3 (0.667) and 3/2 (1.50). The handshake process for BTA
allows only limited mismatch of Escape Mode clock frequencies between a host processor and a peripheral.

: Mot read BTA Peripheral Response to BTA
Rreceong Tikstmisions Command | (host=slave) host ( slave Shost)
Moy Errar el ;
Escape Seq. Acknowledge Exit Seq.;
LP11,10,00,01,00 00100001 LP10,11

procedure to send the acknowledge packet on the successful data reception.
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Non-read BTA
Command (hostslave)

Error I—>’

happened

BTA

Preceding Transmissions (slave=>host)

Short Packet
| |

LPDT ERR I ERR ;
LP11,10,00,01,00 11100001 02h LP10,11

I

Acknowledge
with Error

Figure shows an example of BTA after non-read command. The SLAVE gets the lane controllability by BTA
procedure to send the acknowledge with error packet on the data reception error.

i e Read BTA Peripheral Response to BTA
Preceding Transmissions| -, and | (host>slave) host (slave->host)
Errors |:1>
Happened e

Short Packet

LPDT ;
Escape Seq. || - 4 || Ack. with Error || Exit Seq.
LP11,10,00,01,00 11100001 LP10,11

Figure shows an example of BTA after-read command. The SLAVE gets the lane controllability by BTA
procedure to send the acknowledge with error packet on the data reception error.
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Read BTA Peripheral Response to BTA
Preceding Transmissions Command (host-slave) ) mc (slave>host)
No Error:‘;";,“___..- """" )
— I Short Packet ]
LPDT Data I Data
Escape Seq. i Type MSE ECC Exit Seq.
LP11,10,00,01,00 11100001 20h «— DCS Short Read LP10,11
ng Fac eader | Fayload 1 4
LPOT WcC WcC Data Data Exit
Eaeape Seq. command Lype (LSB) | {I'-'ISE_]_| ek {0} (n-1) e | |:5hE Seq.
11100001 1Ch + DCS Long Read

procedure to send readed data packet on the successful data reception.

Figure shows an example of BTA after read command. The SLAVE gets the lane controllability by BTA

. o Read BTA Peripheral Response to BTA
Preceding Transmissions Command {host->slave) - ‘host (slave—=>host)
Single-bit "
ECC error
Short/Long Packet Short Packeat
e r 11 1
LPDT ; ;
Escape Seq. PR Read Data Ack. with Error Exit Seq.
LP11,10,00,01,00 11100001 LP10,11

procedure to send readed data packet and acknowledge with error on the one bit error.

Figure shows an example of BTA after read command. The SLAVE gets the lane controllability by BTA

SAMSUNG Display CO., LTD. (All rights reserved.)
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12-2-11. Global Operation Timings
The values in the table require a clock tolerance no worse than + 10% for implementation.
Parameter Description Min. Typ. Max. Unit | Note
Timeout for receiver to detect absence of
Teuxmss Clock transitions and disable the Clock 60 {1, 8)
Lane HS-RX.
Time that the transmitter continues to send ns
HS clock after the last associated Data 60ns + 52
TewkrosT Lane has transitioned to LP Mode. Interval ul
is defined as the period from the end of Tys. "
trai 10 the beginning of Touk traL.
Time that the HS clock shall be driven by
T the transmitter prior to any associated Data 8 Ul (5)
CLICPRE Lane beginning the transition from LP to HS
mode.
Time that the transmitter drives the Clock
T Lane LP-00 Line state immediately before 28 95
CLKFREPARE | the HS-0 Line state starting the HS
transmission.
Time interval during which the HS receiver
Tolk-sETTLE shall ignore any Clock Lane HS transitions, a5 300
starting from the beginning of Teikererans =
Time for the Clock Lane receiver to enable | Time for Dn -
T oLk TERM-EN the HS line termination, starting from the to reach 28
time point when Dn crosses Vi pax VrERMEN
Time that the transmitter drives the HS-0
Tk Tran state after the last payload clock bit of a HS 60
transmission burst. -
(5
TC Teiwrrerare + time that the transmitter
pi T"“'P“’EP“RE drives the HS-0 state prior to starting the 300
CLK-ZERD
Clock,
Time for the Data Lane receiver to enable Time for Dn 36ns + 4
To.TerRmEN the HS line termination, starting from the to reach )
d ; = Ul
time point when Dn crosses Vi jax Vrermen
Transmitted time interval from the start of 108ns
TEQ]’ THS-THAIL or Tg. K-TRAIL» to the start of the LP- +n=12 {3, §)
11 state following a HS burst. = Ul
T Time that the transmitter drives LP-11 100
diiraid following a HS burst.
Time that the transmitter drives the Data ns (5)
T Lane LP-00 Line state immediately before 40ns + 4 BEns + 6
HSPREPARE | the HS-0 Line state starting the HS x Ul « Ul
transmission
SAMSUNG Display CO., LTD. (All rights reserved.)
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Parameter Description Min. Typ. Max. Unit | Note
T + | Tsererase + time that the transmitter drives 145ns
T”E"PREF’“E the HS-0 state prior to transmitting the Sync | 1" 7,
PR sequence.

Time interval during which the HS receiver 85ns 145ns

ThsseTnE shall ignore any Data Lane HS transitions, 6« Ul +10 x Ul
starting from the beginning of Tus rrepans ;-; i
Time interval during which the HS-RX &)
should ignore any transitions on the Data BSNS

Ths-skp Lane, following a HS burst. The end point of 40 iUl
the interval is defined as the beginning of &
the LP-11 state following the HS burst,
Time that the transmitter drives the flipped Max (n = 8

ThsTrRaL differential state after last payload data bit « LI, 60ns + (2.3.5)
of a HS transmission burst n =4 x Ul)

TnNIT

Tien Transmitted length of any Low-Power state 56.25 625 68.75 o .5
period

. Ratio of Tpr{ MASTE R};TLPK{SLAUE}

Ratio Tiex | petween Master and Slave side = 2
Time that the new transmitter drives the

TraGeT Eln'clge state (L P-UU} after accepting control 5x T._p;.;
during a Link Turnaround.
Time that the transmitter drives the Bridge

Traco state (LP-00) before releasing control during 4 % Typx ns
a Link Turnaround. -
Time that the new transmitter waits after the

Tra-suRe LP-10 state before transmitting the Bridge Tiex 2 % Tuex
state (LP-00) during a Link Turnaround.
Time that a transmitter drives a Mark-1

Twaxeue state prior to a Stop state in order to initiate 1 ms
an exit from ULPS.

NOTE:

1. The minimum value depends on the bit rate. Implementations should ensure proper operation for all

the supported bit rates.

2. If a> bthen max (a, b) = a otherwise max (a, b)=b

3. Where n = 1 for Forward-direction HS mode and n = 4 for Reverse-direction HS mode

4. TLPX is an internal state machine timing reference. Externally measured values may differ slightly

from the specified values due to asymmetrical rise and fall times.

5. Transmitter-specific parameter

6. Receiver-specific parameter
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12-3 MIPI DSI

12-3-1. Multiple Packets Per Transmission

The MIPI CORE of SBE8AAOQ supports four data transmission defined in MIPI DSI specification.
And in order to enhance the overall robustness of the system, DSI defines a dedicated EoT packet (EoTp) at
the protocol layer for signaling the end of HS transmission. For backwards compatibility with earlier DSI

systems, the capability of generating and interpreting this EoTp packet can be enabled or disabled with
register.

EoT EaT EcT
Packet Packet Packet

v+ EAPDEBE o TP = 1 e o

Separate Transmissions

KEY:

LPS — Low Power State SP — Short Packet
SoT - Start of Transmission LgP — Long Packet
EoT - End ef Transmission

EoT
Pracket

Single Tramsmission

12-3-2. General Packet Structure

Two packet structures are defined for low-level protocol communication: Long packets and Short packets.
For both packet structures, the Data Identifier is always the first byte of the packet.

12-3-3. Common Packet Element

Long and Short packets have several common elements

12-3-4. Endian Policy

All packet data traverses the interface as bytes. Sequentially, a transmitter shall send data LSB first, MSB
last. For packets with multi-byte fields, the least significant byte shall be transmitted first unless otherwise
specified.

Figure below shows a complete Long packet data transmission. Note, the figure shows the byte values in
standard positional notation, i.e. MSB on the left and LSB on the right, while the bits are shown in
chronological order with the LSB on the left, the MSB on the right and time increasing left to right.

H WL (L5 Bhieh VL (A Bt BT Dhata TR LS ByAe) R NS Bl
- S EL ' D . T DU e B i o 1 [
200 2 ) 3 0 20 3 2 2 3 3 63 0 0 0.0 £ K A 0 3.0 9 ) B G ) 3 3 5 3 ) 68 8 K 63 ) £ 3 G R K K K 3
L r-1:|_ ML ML L hﬂl
= sls sis 5ls5 S5 g
1] D-ii." D!El- BB BB I:lg

Tl

SAMSUNG Display CO., LTD. (All rights reserved.)

Doc. No. : AMS499QP89 TITLE : 4.99” FHD, 16M AMOLED V0.0 37 /73

O0l=7/12410706/=U 2AHHMBML 1S (OLED)/119672164/20150409163744

301701428564851



<IET® SAMSUNG DISPLAY Confidential

12-3-5. Data Type Command Table

Data Type, . Do pa?;m (VD_PKT,GN_PKT)
(hex) (binary) Size | LL | HL | LH | HH
01h 00 0001 Sync event, V sync start Short o] o
11h 01 0001 Sync event, V sync end Short ) 0
21h 10 0001 Sync event, H sync start Short O O
31h 11 0001 Sync event, H sync end Short o] o]
08h 00 1000 End of transmission packet Short o ] 0 o
02h 00 0010 Color mode (CM) off command Short 0 O
12h 01 0010 Color mode (CM) on command Short 4] o
22h 10 0010 Shut down peripheral command Short o o
32h 110010 Turm on peripheral command Short o] o

03h 00 0011 Generic short WRITE. no parameters Short

13h 01 0011 Generic short WRITE, 1parameter Short ] o]
23h 100011 Generic short WRITE, 2parameters Short - -
04h 00 0100 Generic READ, no parameters Short

14h 01 0100 Generic READ, 1parameter Short @] o]
24h 10 0100 Generic READ, 2parameters Short - -
05h 00 0101 DCS WRITE, no parameters Short 8] ) 8] o]
15h 010101 DCS WRITE, 1parameter Short o] ] 0 o
06h 000110 DCS READ, no parameters Short o 0 0 o
37h 10111 Set maximum return packet size Short o 0 ] o
0%h 00 1001 Mull packet. no data Long O 8] @] @]
19h 01 1001 Elanking packet, no data Long o 0
25h 10 1001 Generic long write Long o o
39h 11 1001 E;:iéimg write/write_LUT command Long o 0 0
OEh 00_1110 :}ar;k;t pixel stream, 16bit RGE 565 Long o 0
1ER 011110 :;;k:tt pixel stream, 18bit RGE 666 Long 0 0
2ER 10_1110 gggl-;z:rﬁi:tel stream, 18bit RGB loosely Long 0 0
2ER 11 1110 ;arr?:;ﬂ pixel stream, 24-bit RGB, 888 Long 5 0

xOh&Fh xx 0000 DO NOT USE
| | xx1111 | All unspecified codes are reserved | | | | | |

Note that VDT_PKT(H=Video & Command mode supported, L=Only Command mode) and GN_PKT(H=DCS
& Generic supported, L=Only DCS).
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Data Types for Peripheral-sourced Packets

Data Type | Data Type - Packet GN PKT
(hex) (binary) SR Sl Size T ™
00h ~01h 00 000X Reserved Short - -
02h 00 0010 Acknowledge with error report Short o (0]
000011 ~
03h ~07h 00 0111 Reserved - -
08h 00 1000 End of transmission Packet Short
00 1001 ~
08h ~ 10h 01 0000 Reserved
1h 01 0001 Generic short READ response, 1-byte Short 0
returned
Generic short READ response, 2-bytes
12h 01 0010 rekisad Short 0
010011 ~
13h ~ 18h 01 1000 Reserved - -
14Ah 011010 Generic long READ response Long O
1Eh 011011 Reserved - -
1Ch 011100 | DCS long READ response Long (o] o]
011101 ~
1Dh ~ 20h 10 0000 Reserved - -
DCS short READ response, 1-byte
21h 10 0001 S Short o o
DCS short READ response, 2-bytes
22h 10 0010 Teh b Short (0] (0]
100011 ~
23h ~ 28h 10 1000 Reserved - -
10 1001 ~
29h ~ 3Fh 111111 Reserved - -
SAMSUNG Display CO., LTD. (All rights reserved.)
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12-3-6. Error Report Packet

Bit Description Implementation
] SoT error 0
1 SoT sync error 0
2 EoT sync error 0
3 Escape mode entry command error 0
4 Low-power transmit sync error o)
5 HS receive timeout error (Timeout error) 0
B False control error o
7 Contention Detection error 0
8 ECC Error, single-bit (Detected and corrected) o
g ECC Error, multi-bit { Detected, not corrected) O
10 Checksum error (Long packet only) o
11 DSI data type not recognized 0
12 DSIVC ID invalid o
13 Invalid transmission length C
14 Reserved -
15 DS| protocal violation o

12-3-7. Lane Connection Detection
Yo TR ™ 7 e — T = e e e e — Vermx
LP-TX
Vi iy = hflﬂEFt!!l - LP-RX input High
Vo — — — — — — | = e—a— e R Visiuni
LP-CD Input High
LP-RX
Theeshold Regaon
Wi gy, e e e e
Ve — — — — — — == — — 2
LP-CD
Trarescis Region LP-RX Input Low
Mot e R E
LP-CD
ViLues e e inpast Low
L':N..E —_ w2
) AN . e
' s *Y
Linw Poweer v P L Provvesr
Transmitler Conlentson Detecion Receiver

The Low-power receiver and a separate contention detector shall be used in a bi-directional Data Lane to
monitor the line voltage on each Low-power signal. The Low-power receiver shall be used to detect an LP
high fault when the LP transmitter is driving high and the pin voltage is less than VIL. The contention detector
shall be used to detect an LP low fault when the LP transmitter is driving low and the pin voltage is greater
than VIHCD. An LP low fault shall not be detected when the pin voltage is less than VILCD.
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12-4 MIPI Characteristics
12-4-1. High Speed Data—clock Timing

signal to the Data differential signal is shown in figure below.

Host sends a differential clock signal to the S6E8AAQ to be used for data sampling. This signal is a DDR
(Half-rate) clock and has one transition per data bit time. The timing relationship of the DDR Clock differential

Referance Tame

:L'—T::'r..-n—"'i"— Tun:‘.r"!

i__u- Bl e 4-:
U Taemw

CLKp
CLKn
1 Ulus
‘ |
b Tewss "i
Clock Parameter Symbol #ofd-lane | Min. | Typ. | Max. | Unit | Note
Ul instantaneous Ullyst 4 2 12.5 ns (1.2)

NOTE:

1. This value corresponds to a minimum 80 Mbps data rate.
2. The minimum Ul shall not be violated for any single bit period, i.e., any DDR half cycle within a data burst.

Doc. No. : AMS499QP89

Parameter Symbol Min. | Typ. | Max. Unit Note
Data to Clock Skew .
(Measured at transmitter) Tsxewirx 013 0.1 VINST M
Data to Clock Setup Time (Receiver) TeeTurry 0.15 LINST %
(2)
Cleck to Data Hold Time (Receiver) Tuoworeg 0.15 UIINST
NOTE:
1. Total silicon and package delay budget of 0.3 x UIINST
2. Total setup and hold window for receiver of 0.3 x UIINST
3. TSETUP[RX] and THOLDI[RX] are only for RX without FPCB and connector and guaranteed by
design. For module test, TSETUP[Module] and THOLD[Module] specification including FPCB and
connector is 0.275UIINST. Refer to figure below
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L 0.4U1 0.3UI (£0.15U1) | MIPI Standard Specification

Y
TeXewrra | Tseruprron THoLoRY)

| 0a3ur | o.15u1

L

Tserupimodute]: THOLD{Module)

0.25U1 (+0.125U1) 0.3UI (£0.15U1) | IC and Module Specification
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13. Quality Level
13-1. AMOLED Module of Characteristic Inspection

13-1-1. The environmental conditions

D Temperature & Humidity
Room temperature : 22 + 3°C
Humidity . 65+ 20%RH
@ Viewing distance : 35cm + 5¢cm

Viewing angle(tolerance) : £ 30°

Viewing distance
35cm

@ Ambient light intensity : 800 ~ 1200 lux

13-1-2. Window

The environmental conditions for inspection shall be as follows.
(@ Light source : D65, Bar type 1 Lamp

@ Ambient light intensity : 800 ~ 1200 lux

@ Viewing Distance : 35 + 5cm

@ Viewing angle (tolerance) : the front side 90°(2) + 5°

® Viewing Time : 10 = 2 sec

® Inspection Background : Only Black

@ Inspection Mode : Only Reflection inspection

Color variation(lcon,IR) : Transmitted inspection by backlight source (Light intensity :600Lux)
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13-2. Sampling Procedures for each item's acceptance table

Defect type Sampling Procedures AQL
MIL-STD-103D Inspection level I
Major Defect normal inspection 0.65
single sample inspection
MIL-STD-103D Inspection level I
Minor Defect normal inspection 1.5
single sample inspection
D 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.
Q@ Determination of inspection area : Active Area + Viewing Area
Defect in "Out of Viewing Area" Zone should not be judged.
Printing Area
Viewing Area
Active Area
SAMSUNG Display CO., LTD. (All rights reserved.)
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13-3. Inspection Iltem
13-3-1. Panel
No. Item Criterion of Defect Type
1 No Display Not allowance Major
2 Irregu!ar Not allowance Major
operating
Defect Acceptable number
Bright Dot .
3 Dot Defect Minor
Dark Dot 4 (regardless of color)
- Dark Dot Distance = 20mm (Acceptable)
Size @ (mm) Accep;t)able
Polarizer number
Dent / Bubble g <020 Ignore
L .
4 ¥ 020 < @ < 0.50 3 Minor
W : —
Ed 050 < @ < 0.80 2
@=(L+W)/2
080< @ 0
Dark / Bright Spots Size @ (mm) Acceptable
. . number
(Foreign Material)
5 |"'_L"'|i g <015 Ignore Major
illbjrw 0.15 < @ < 0.20 2
Polarizer Scratch / Width (mm) Length (mm) Af}%‘?ﬁﬁ;'e
Fiber(Linear) .
ol W =< 0.03 Ignore Ignore
/ N - L =20 Ignore
; 5 0.03 < W = 0.05 ;
6 S 20 <L < 50 2 Major
L
L=1.0 Ignore
e L 0.05 < W < 0.08
& 10 <L =50 2
,-*"Hk.
L 0.08 < W - 0
. . Ignore
7 Dlscolorathn / If its limit sample is needed, it can be fixed Major
Panel Stain mutually with a customer.
WAD Ignore
8 (White angular If its limit sample is needed, it can be fixed Major
mutually with a customer.
dependency)
SAMSUNG Display CO., LTD. (All rights reserved.)
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No. Item Criterion of Defect Type
Glass Chipping These criteria are applied to all corners of panel glass
o // (unit : mm)
““f:,/“ z X Y
- Maij
i Non-pad area =t =1.0 =1.0 ajor
- Pad area =t =20 =12
[Pad area] * Pad means the contact edge, overhung single glass part
B These criteria are applied to all side edges of panel glass
x e A (unit : mm)
i : )
9 // z X Y Major
=t 20 =05
oF These criteria are applied to only sides of pad area of panel
\:/;. glass (unit : mm)
5 z X Y
Pad | Near Pattern =t =50 =04 Major
front
side No Pattern =t =50 =05
,[Opposne] Pad opposite side =t =50 =06
13-3-2. Window
No. Item Criterion of Defect Type
Window Black/AWhite Acceptable number
Spots (Circular Size @ (mm) Out of V/A
. . V/A
Foreign Material) (BM area)
1 g =0.15 Ignore Ignore Major
L 015 < @ = 025 2 2
Q.::)""li W 025 < @ 0 0
Ky Note : In case a foreign material is removed with a
soft cloth, it is ignored.
@=(L+W)/2
Acceptable number
Size @ (mm) Out of V/A
) V/A
Window (BM area) .
2 = Major
Dent / Bubble @ =015 Ignore Ignore
015 < @ = 025 2 2
025 < @ 0 0
SAMSUNG Display CO., LTD. (All rights reserved.)
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No. Item Criterion of Defect Type
. Acceptable
. Width (mm) Length (mm) number
Window Scratch
W =0.03 Ignore Ignore
i L =20 Ignore
el 0.03 <W =005 .
3 /"” k 20<L £50 1 Major
\ \‘x L =10 Ignore
e 0.05 <W =0.08
L 1.0<L =40 1
0.08< W Apply to Dent/Bubble -
) Acceptable
Width (mm) Length (mm) number
W =0.03 Ignore Ignore
; L =20 Ignore
Window 003 <W <005 _
4 | (Line-shaped Foreign 20<L £50 1 Major
Material) L £10 Ignore
0.05 <W =0.08
1.0<L =40 1
Apply to Spots
0.08< W (Circular Foreign Material) )
i . ’&f" ;
e o1 :’ -
b L ]
Cormer -fraa Side-Area
3 Window Chipping Y . Acceptable Major
number
Front XZ1.0 Y=035
Total 2
Side/Corner/Back X=1.0 Y=0.16 Z=1/2t
Location Size Acceptable Number
D =01 Ignore
Printing Inside 01<D =02 2
D >02 0
Y = 01 Ignore
Printing Outside X=15,01<Y=0.15 1
X>1.5,0rY>0.15 0
Window Printing .
6 [Inside] Major
Defect
n Chamfer
= L _
b D=(X+Y)/2 - U
Note : These criteria are applied to each side
Note : Pinhole of the BM area follow the inside criteria
SAMSUNG Display CO., LTD. (All rights reserved.)
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No. Item Criterion of Defect Type
Window ICON Printing L . . .
7 Not allowed printing disconnection Major
Defect
Size (mm) Acceptable Number
®=02 1
8 Window Icon — Mai
Foreign Material 0.2<® 0 ajor
Note) Light intensity : 600Lux
Apply to each icon at transmitted inspection mode
1) Distance 15c¢m & 400lux & Transmitted inspection mode
2) Area: LED key around area(A/A bottom area)
. Printing Pinhole 3) Ifitis not found in front visual : OK
In BM Area
Pin haol
inspect Area
Foreign material/Stain/Scratch/Printing defects
1) Not allowed at Camera Hole center area
2) Allowed at Edge Area Printing Face : within 0.15mm
10 | Window Camera Hole FIrIr:1T s Major
Print defect
. Acceptable
Defect Mode Size (mm) Number
1 Pinhole ®=0.15 1
5 Black Foreign ®=0.1 Ignore
Material 0.1<P=0.15 1
11 Window IR Sensor Abnormal Color Mai
I LED Hole Area 3 Stain ®=0.3 Ignore ajor
Pinhole
Black foreign material
(_-j@ Abnormal color stain
12 Surface There should be no surface contamination which cannot Mai
Contamination be removed when being cleaned with a soft cloth. ajor
. If it is limited sample to need, it can be fixed mutually with
Icon Color Variation i i
13 with a customer Major
(Transparency) i . L .
Inspection mode : Transmittance (Light intensity : 600Lux)
14 IR Color Variation If Transparency is satisfied : allowed Mai
(Transparency) Inspection mode : Transmittance (Light intensity : 600Lux) ajor
SAMSUNG Display CO., LTD. (All rights reserved.)
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13-3-3. Other

No. Item Criterion of Defect Type

Resin cleaning marks

(no height difference) Allowed

0.5mm allowed from each edge of
a panel

L

Resin overflow }

/residues
iy g
TR
L]

i =

£ e

1 Lamination Not allowed. Major
(If its limit sample is needed, it
can be fixed mutually.)

T ——

Resin bubble
Qo
n -]
Resin.no.n—appli.cation Not allowed
(under viewing/active area)
Resin Vertical Pit Not allowed
5 FPCA SMT (1) No polarity opposition Maior
(Soldering) (2) No wrong insertion )
3 FPCA Solder Short Short of proximity pattern and land is defect Major
4 FPCA Solder Crack There s_hould be no crack which gives an effect to quality Major
of the display
The size above 1/2 of soldering electrode of the parts
overhang to the LAND is prohibited
(but, contacting near other components is prohibited.)
5 | FPCA End Overhang —w| 5 Major
L1 I_j
— i-— —»| L4

End Overhang

Not allowed if (d> 150um)

6 FPCA Solder Ball ‘ﬂ Major

SAMSUNG Display CO., LTD. (All rights reserved.)
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No. Item Criterion of Defect Type
(1) Open Area : Not allowed if Cu layer exposed.
(2) Solder mask Area : Not allowed if Cu layer exposed.
(3) Pattern Area : Not allowed if Cu layer exposed.
(4) Black shield Area :
FPCB . Acceptable
Defect Mode Size i
4 (Dent/Scratch) Number Major
Line shaped L £ 5mm Ignore
Spot / Face S(Area) <0.6mm? Ignore
Shaped 0.6mm? < S(Area) < 1.0mm? 2 Point
8 FPC Tilt Defect Not allowed Major
9 TSP Function NG Not allowed Major
10 Black Tape Bubble Ifit's not seen at the front side : allowed. Major
11 Black Tape Dent Ifit's not seen at the front side : allowed. Major
12 window cover film Cover film shall not be located out of the window area. Maior
(protect film) Cover film shall not be torn, made a hole. J
¢ Other cosmetic items which are not defined above are allowed,
if they are not seen at the front side after assembling phone set.
But, they follow the SDC's criteria, if SDC has one.
SAMSUNG Display CO., LTD. (All rights reserved.)
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14. Reliability

14-1. Environmental test

No Item Condition gnty | Result Judgment Criterion
1 High Temperature 60°C/ 120hours 5 oK 1. No clearly visible c_iefepts or
Storage remarkable deterioration of
display quality.However, any
Low Temperature o polarizer's deteriorations by the
2 Storage -20°C/120hours S OK high temperature/ High humidity
Storage test and the High
High Temperature o temperature/ High humidity
3 Humidity Storage 60°C/90%RH/ 120hours 10 OK Operation test are permitted.
85°C 1hr, -40°C 1hr /30 2. No function-related
4 Thermal Shock Cycles 10 OK abnormalities
Temperature o 3. Optical criteria :
5 Humidity Bias 60°C/93%RH/ 120hours 10 OK White AuV' <0.02

14-2. Other test

Note) The results must be measured after 2 hours later under room temperature keeping.

- Contact discharge : +4kV,
5POINT, Each 2times

No. Item Condition qnty | Result Judgment Criterion
_ Air di . 1. No visible defects
Air discharge - +8kV, .(optical / mechanical)
5POINT, Each 2times
1 ESD 5 OK

2. No function-related
abnormalities

SAMSUNG Display CO., LTD. (All rights reserved.)
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15. Handling Precautions
15-1. Mounting Method

The AMOLED panel of SAMSUNG 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 handling the AMOLED
modules.

15-2. Caution of AMOLED Handling and Cleaning

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

© lsopropyl 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 (Other area except ITO pad can use the HCFC for cleaning process)

© Soldering flux

© Chlorine(Cly, Sulfur(S)

© Spittle, Fingerprint
If the product is not wrapped with a desiccant added pad, ITO pattern can be damaged by corrosion.
SAMSUNG Display CO,.LDT. 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.

15-3. Caution Against Static Charge

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

Connect any unused input terminal to VCI 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 Display CO., LTD. (All rights reserved.)
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15-4. Packing

© The packing principle is that AMOLED module should keep its packing condition at the time
of delivery.

© For safety & avoiding the module damage, Carton box must stack the below 4 boxes. 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.

15-5. 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.
Do not change software without SDC confirmation.

© 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 change for AMOLED.

SAMSUNG Display CO., LTD. (All rights reserved.)
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1 Handler

and conductive tape Delamination.

15-6. Storage

and keep at room temperature & room humidity.
© Store with no contact with polarizer surface.

we delivered them.]

15-7. Safety Precautions

AMOLED module, dust adhesion, or scratches on the display part.

gauge and wash the part well, and receive medical attention if necessary.

broken.
within 2 months after unpacking.

15-8. Precautions before Use

You should discuss the following case with SAMSUNG Display CO., LTD.

© in case of your request about income inspection specification change.
© in case of occurring new problem at your driving test.

specification, previously the negotiation shall be held and decided.

© Do not use the AMOLED module for the special purpose besides display units.

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

¥ If SAMSUNG Display CO., LTD has to change the conditions specified in the

© When remove the window protective film, Necessarily need to apply as a way to prevent Cushion

- As a upper Figure,the handler take off the direction of the arrow to remove the protective film.

© Place in a dark place where neither exposure to direct sunlight or any fluorescent light is permitted

[ It is recommended to store them as they have been contained in the inner container when

© Disassembly or modification may cause electric shock, damages to sensitive part inside of the

© In the event that the contents of AMOLED module are on skin, wipe them with a paper towel or

© Be careful of the glass chips that may cause injury to fingers of skin, when the display part is

© For keeping safe quality from outer exposure or contamination, modules should be consumed

@ in case of occurring new problems not mentioned at this "Specification For Approval”.

SAMSUNG Display CO., LTD. (All rights reserved.)
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16. Drawing

16-1. Product Drawing

Next Page
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16-2. Main FPCB Drawing

16-2-1. Main FPC Schematic Diagram

Next Page

SAMSUNG Display CO., LTD. (All rights reserved.)

Doc. No. : AMS499QP89

TITLE : 4.99” FHD, 16M AMOLED

V0.0

57 /73

O0l=7/12410706/=U 2AHHMBML 1S (OLED)/119672164/20150409163744

301701428564851



BYLSLL00V1SL09¢

lenuspyuo) Bunswies

o o o 0 5 7 5 g v g g 7
.
I
.
,
=
=
=
=
=
= =
=
=
H = =)
= =
= =
=
f
.
.
L -
. P e
H i 83223818888 g o0
3 9 9 'RARArA m
s e
.
‘
0 o [ B B o o 0 5 7 5 g v g g 7




«IET® SAMSUNG DISPLAY

Confidential

16-2-2. Main FPC Electronic Part List

NO | CATEGORY | REFERENCE |Q'ty SPECIFICATION SDC CODE | MAKER
1 | C-CER,CHIP ggé%gé%g% 6 | 1000nF,10%,10V.X5R,TP,1005 |2203-006562 | Note 4
2 | CCERCHIP | c5.C6,C11 3 | 1000nF,10%,16V,.X5R,TP,1005 | 2203-006841 | Note 3
3 | C-CER,CHIP |C15,C16,C24,.C25| 4 | 2200nF,10%,16V.X5R,TP,1005 | 2203-007392 | Note 5
4 | C-CERCHIP C1,c12 2 | 2200nF,10%,10V.X5R,TP,1005 | 2203-007271 | Note 1
5 | CCERCHIP | “2THCT 4 | 4700nF.20%.10V.X5R,TP,1005 |2203-007393 | Note 2
6 | C-CERCHIP C17~C20 4 | 1000nF,10% 25V X5R,TP,1005 |2203-007456 | Note 6
7 | CCERCHIP | ©8C21,C22 | 3 | 2200nF.10%.6.3V.X5R,TP,1005 |2203-006838 | Note 7
8 | C-CERCHIP c3 1 4700nF,16V,X5R,TP,1005 | 2203-008573 | Note 8
g |CONNECTOR CN1 1 '85.0.25mm.SDG. 3708-003074 | DDK

AAUY,FLIP.TOP
10 | BOARD TO CN2 1| 40P aR 04NM DO AU LK | 3710-003885 | F¥PEa
BOARD

11 DIODE D1 1 | RB520G-30GT2R,30V,100mA, |0404-001378 | ROHM

12 FPC FPC 1 AMS499QP42 Main FPC - BH-Flex

1) FPCB ASS'Y IS PB & Halogen FREE

2) NOTE1:
2)NOTE 2:
2) NOTE 3:
2) NOTE 4 :

2) NOTE 5:
2) NOTE 6 :

2)NOTE 7:

2) NOTE 8 :

WALSIN, YAGEO

YAGEO

MURATA, SEM

AVX, MURATA, MURATB, SEM, TAIYO, TDK, TJSEM
AVX, MURATA, SEM, TAIYO, TDK, TJSEM, WALSIN
AVX, KYOCE, MURATA, MURATB, SEM, TAIYK, TAIYO, TDK, TJSEM, YOUNYI
AVX, DARFON, JMTELE, KEMET, KYOCE, SAMC, SAMHC, SEM, TAIYO, TDK, TJSEM,

AVX, MURATA, SEM, YAIYO, TJSEM
MURATA, SEM, TAIYO, TJSEM, WALSIN
AVX, MURATA, MURATB, PHYCOM, SAMC, SEM, TAIYK, TAIYO, TDK, TJSEM, WALSIN,

SAMSUNG Display CO., LTD. (All rights reserved.)
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16-2-3. Main FPC Placement (Front)

~
LT

MODEL AMS4990P42 MAIN ‘ REV ‘ 0.1
LAYER TOP BOARD QUTL INE
DATE 2014.01.20 DES'D ‘ H.J.KIM
DOC.NO LJ94-317404
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16-2-4. Main FPC Placement (Rear)
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16-3. TSP FPCB Drawing

16-3-1. TFPC Schematic Diagram

Next Page
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16-3-2. TSP FPC Electronic Part List

NO CATEGORY REFERENCE | Q'ty SPECIFICATION SDC CODE | MAKER
IC-
mMXT540S,UFBGA,727230,6x6x0.6
1 MICROCONTRO IC1 1 mm.400KHz,3.0V -40to+85C 0903-001968 | ATMEL
LLER
IC- mMXT540S,UFBGA,727230,6x6x0.6
(A | MICROCONTRO IC1 1 mm,400KHz,3.0V,-40to+85C, 0903-001993 | ATMEL
LLER FAB_MAGNACHIP
2 C-CER,CHIP C1 1 22nF,10%,16V X7R,TP,1005 2203-006137 | NOTE1
3 R-CHIP R3 1 0ohm,5%,1/16W,TP,1005 2007-000171 | NOTE 3
4 C-CER,CHIP C2~C5 4 100nF,10%,10V ,X5R, TP,1005 2203-005482 | NOTE 2
5 FPC FPC 1 ASM499QP42 Touch FPC LJ41-11903A | BH-Flex

2) NOTE1:
2)NOTE 2:

2) NOTE 3:

TDK,TJSEM,YAGEO

1) FPCB ASS'Y IS PB & Halogen FREE
DARFON, MURATA, SAMHC, SEM, SHEC, TAIYK, TAIYO, TJSEM, YAGEO
AVX, DARFON, DONGU, JOHNM, MURATA, MURATAB, PHYCOM, SEM, TAIYK, TAIYO,

ABCO, ASJPTE, KOA, KOATA, KYOCE, MATSUSE, OEDQD, PSIND, ROHM, SEM, SHTEM,
TAITEC, UNIROY, V0091, YAGEO
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16-3-3. TSP FPC Placement (Front)

[T
Ej 10 e e e
s A
70

TTH l
T
I

MODEL AMS499QP42 TSP REV 0.2
LAYER TOP BOARD QUTL INE
DATE 2415, 1025 DES'D M. H.KNON
DOC.NO LJ94-31739A
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16-3-4. TSP FPC Placement (Rear)
(0
g@@
B8l |occoococoooe
@ [RETeegy
04 T¥s
@ |EE#IEB\_BE{JI|| O
&
MODEL AMS4990P47 TSP REV 0.2
LAYER BOTTOM BOARD OUTL INE
DATE 20151023 DES'D M. H.KNON
DOC . NO | J94-317394
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17. Packing Specification
17.1 Box Pack

® 4+— Module @

@ Bag Wrapping x

(Al Coating Bag)

v

Label-paper (Inner) lea \

@

Note
(1) Total :Box-carton approx. : ( 10 )kg
(2) Size : 583(L) x 388(W) x 210(H)
(3) Place the Module in the tray facing the active area direction.
(4) Stack the trays and cover (dummy) tray.
(5) Resistance of tray surface : 106~109Q

(7) Put the bag in the Box-carton .
(8) Seal the Box-carton and affix the Label-safety & Label-paper.

Sealing By Machine

(6) Wrap the Al coating bag by Packing machine and affix the Label-Paper on Bag

CoverlDunmy) Tray

—-
1;
Tray
(&) Modules/ 1Tray Tape Banding (W13)
Window Direction : Face Down {2Rounds or more)
{ 17 ) Trays + 1Cover{Dummy) Tray
(Cross—Stacking)

Box—carton

Label-paper {Carton) Tea Box—carton=( 8) Modules+ { 17 ) Trays
=( 136 ) Modules

SAMSUNG Display CO., LTD. (All rights reserved.)
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17.2 Label

* Label-paper (Inner)

* Label-paper (Carton)

A

v MADE IN X000

DEVICE : AMS499QP89-X
40mm TYPE o XX

QUANTITY . XXX PCS

CUST CODE : 1100639

XXXXXXXXXX

DEVICE
TYPE
QUANTITY
CUST CODE

MMANTEE I
: AMS499QP89-X

o XX
. XXXPCS
: 1100639

A

MADE IN X000X

80mm

A

* Label-safety

\4

80mm

160
mm

BE S8 T4 RS I i B
EL Ll bt ol E R - o E

TO BE REMOVED BY UEEROMLY

P s B s & ] AR ks
P cal Collot hs Bker Wumtar

o TIEL) OO0 0
foceieinkah ]

| MADE IN 0000

DE S8 A Saps T i g
HE 30Tl TR L T =

TOBE REMOVED BY UERONLY
Frii haal n Groken o raend Bafare e
Praid s LhE GLBAIT Tk Gkl

T 00000000 I8
AOOOR00E 0

| MADE IN X000

SAMSUNG Display CO., LTD. (All rights reserved.)
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17.3 Packing for Small Quantities

Dumm?traﬁ{

Tape Banding (W13)
(2Rounds or more)

Module trays + Dummy trays (Cross-Stacking)

Bag Wrapping
{ Al Coating Bag)

:

+— 3Sealng By Machine

Label-paper {Inner 1ea

/

Box—carton OPP Sealng tape

Labelsafety Z2ea

Label-paper {(Carton} 1ea

Note

When package quantity is small, Modules containing trays are stacked the bottom,
and dummy trays are stacked at the top of package,

then wrap the Al coating bag by Packing machine and affixthe Label-Paperon Bag.
Put the Bagin the Box-carion

Seal the Box-carton and affixthe Label-safety & Label-Paper

SAMSUNG Display CO., LTD. (All rights reserved.)

Doc. No. : AMS499QP89 TITLE : 4.99” FHD, 16M AMOLED V0.0 69 /73

O0l=7/12410706/=U 2AHHMBML 1S (OLED)/119672164/20150409163744

301701428564851



<™ SAMSUNG DISPLAY

Confidential

17.4 Over Pack

H(¥)®)

Packing-Angle

[Carton-box level = Z|CH 7& = XH]

17.5 Packing for Small Quantities

(I I

1 step

[Carton Box : 1~4 Box]

2 step
[Carton Box : 5~8 Box]

-. Small Quantities (1step ,2 step) must stack on the Top.

1200 mm

SAMSUNG Display CO., LTD. (All rights reserved.)
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17.6 Over Pack Attach

" Label-Invoice 4ea

(4 side : Outside of Wrapping,

s

Label-Shipping 1ea
(Front: Outside of Wrapping)

Wrapping

I j (4Rouds or more with packing-cover)

* Label-invoice

DVC  : XXXXXXXXXX-X—T* Device Code
TYPE : XX —+» ALTNo
100 Q'TY : XXX —T» Quantity
mm CUST CODE : XXOO0OXXXXXX+—» Customer Code : 1100639 (CH2|Z H : SAMT)
R T

XXXXXXXXXX —+>  Pallet No
..Y.
165mm o
* Label-shipping » Warehouse Location
.
[xx | X » Shipment Location
DEVICE: -X
AR T
100 quanTiry: XXXX  Trans: Box no: XXXXXXXXXX
me | I L
peLIVERY: XXXXXXXXXX > Custome? Delivery No
(AT oo™ X or x
i 165mm ‘
SAMSUNG Display CO., LTD. (All rights reserved.)
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* Reference Image (Except Label and Wrap)

Carton Box

Pallet

Caution

should be consumed with in 2 months afterunpacking.

For keeping Safe quality from outerexposure orcontamination, modules

SAMSUNG Display CO., LTD. (All rights reserved.)
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18. Module Marking

5,..8

ot 1}

L, L, YYMMDD L,L, V

Digit code Description Example
S1...8, supplier's material code in n digits. AMS499QP89-0
L assembled site where sample was made. D
S K: Korea, D: Dongkwan in China, T: Tenjin in China
L assembled shift when sample was made. A
D A: A-shift(day), B: B-shift(night), C: C-shift
the year, month and date when sample was made.
YYMMDD YY: year, MM: month, DD: date 150410
LL assembled line where sample was made. 01
=2 01: 1-line, 02: 2-line, ... , 99: 99-line
Vv sample version o
W: W/S, E:E/S 0O:C/S orMP,P: PCN
SAMSUNG Display CO., LTD. (All rights reserved.)
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