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Revision History

Date

Rev.
No

Contents

Remark

5.Dec.2023

000

- Release draft version. All of modification points has been
written blue color text for descriptions

8.Dec.2023

001 -

6page : Added TCON has OTA F/W update
9page : Added operating ESD and ESD test point
figures
14page : Added surface temperature at active area
of front side
Added Black a*b* specification
14page : Added surface temperature at active area
47page : Warpage modified spec and ground-rule
for MP start

*Request
By Customer

8.Dec.2023

002 -

*9page: Modified ESD test point
*36page : note3) related cover panel bubble after
reliability test , Added heat dissipation is as same
as without cover panel bubble case

*Request
By Customer

11.Dec.2023

003 -

bpage : production site number was corrected : 3)
to 4)

9page : Added ESD test point description

10page: 1.LSVDD range was modified to
consider Flash memory operating range

*2.PMIC voltage name was change from VDD to
TCONVDD for matching connector pin name

*18page : Added Cross-talk test equipment

*23page : Description was changed from VDD to
TCON VDD at block diagram

*Request
By Customer

*9page : Added operating ESD test level as class A
*15 page : 1. The ranges of GAMMA was modified
from 30°C ~-10°C to-30°C ~ -10°C,

*2. Surface temperature Ta condition was changed
from 24°C to 25°C . And measure point description
was changed to “Active Area”

*Request
By Customer

12.Dec.2023

005 -

*6page : Added 10bit display colors
*15page : Added 72Hr short-term burn in

*Request
By Customer

14.Dec.2023

006 -

*6page : Added 10bit output description

*Request
By Customer
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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, supplier shall negotiate
and agree to solution with customer.

2. Warranty

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 Display prior to implementation, where any and all disclosures of the customer shall be
with an authorized representative of Samsung Display in writing. Samsung Display shall not be
responsible for safety, performance, functionality, compatibility of the system with which the
SAMSUNG DISPLAY-supplied components are integrated unless such features have been expressly
communicated and described in the Specification. SAMSUNG 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 Display CO., LTD. (All Rights Reserved).
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Features
1) Description

The AMSA70FDO01-0 Uses an organic light emitting diode display (OLED) that uses low temperature
poly silicon TFTs as switching components. This model is composed of a TFT OLED panel and driver

circuits.

2) General Information

Item Specifications Unit Note
Driver Element Active Matrix (LTPS) -
Display Area 376.13(H) x 211.57(V) mm 17.0 inch
Display Weight 372.28 g
Display Colors 16.7M / 1,074M Colors C;Stppul}tsgik}it/}gggit
Number of Pixels 2880(H) x RGB x 1620(V) - -
Pixel Arrangement RGB S-stripe -
Pixel Pitch 130.6(H) x 130.6(V) um 191ppi
TCON ANA38409 ; @32"1’?525)
Interface eDP +12C -
Module Structure POL+OCTA+COVER+Gap-Tape - -
HC (3H)
Surface Hardness (Only polarizer film without adhesive) ) )
Polarizer Absorption axis angle 0° - Nitto
Note 1) : TCON has Pixel Shift function.
Note 2) : TCON has OTA(Over-The-Air) firmware update.
3) TSP / Cover-Glass Information
Item Specifications Unit
TSP Type OCTA (On Cell Touch AMOLED) -
Surface hardness N/A mm
Interface 12C (address : 0x4B) -
TSP IC Maker Microchips (mXT2912TD) -
Number of Sensing Channel 68 x 38 -
4) Production Site
Item Location Factory Note
FAB Asan, Korea A2 -
Module Dongguan, China SDD -
SAMSUNG Display CO., LTD. (All Rights Reserved).
AMSA70FDO01 Revision : 006 6/62
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4. Mechanical Specification

Item Specifications Unit Note

Panel Outline 382.33(H) x 220.97(V) mm w/o Circuit

0.411 (LTPS+S/P)

Glass Thickness 0.505 (ENCAP+SEAL)

mm -

*note: refer to “Mechanical Drawing” for more details

SAMSUNG Display CO., LTD. (All Rights Reserved).
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5. Absolute Maximum Ratings

5.1 Absolute Ratings of Environment

ltem Symbol Condition Unit
Storage temperature Tste -40~ 95 T
Operating temperature ~ C
(Panel Surface temperature) Torr 30785

Relative Humidity (%RH) 100
C —— Operating Range
1
i 80 --== Storage Range
i
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Note. Derating

Temperature (°C)

For preventing OLED performance degra at on rom eat,t e OLED rightness must be derated at high temperature

as shown below. Regarding OLED brightness derating, see the following chart.

(The following chart is based on the only OLED module level without customer system. And depending on customer's

system condition, the following chart can be changed)

OLED Brightness (cd/m2)

Derating Curve

1100

217

733

550

-40 -20

20

60 80 100
Surface Temperature (°C)

Note 1) The driving characteristics and device quality cannot be guaranteed in this environmental condition.

SAMSUNG Display CO., LTD. (All Rights Reserved).
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5.2 Electrical Absolute Ratings

Item Symbol Condition Unit
Logic/Analog LSVDD -0.3 to 2.25
Analog TCONVDD 0 to3.63
Suppl It
UppTy VOTtage Analog PMVDD -0.3 to 6.0
(Display)
Analog ELVDD -0.3 to 6.0 Vv
Analog ELVSS -14.0 to -2.6
Supply voltage
Logic/Analog TSPVDD -0.3 to 3.6

(TSP)

Note. The absolute maximum rating is the limit value. When the display module is exposed to the
operating environment beyond this range, the OLED Module does not assure normal operations and

may be damaged permanently, not be able to be recovered.

5.3 Electro Static Discharge Resistance

Iltem Test Condition Remark
+6kV, 150pF, 3300hm points
Contact Discharge [ @@D@@@ (® @ ] Non-Operating

+8kV, 150pF, 3300hm @Center [ (5) |
+8kV, 150@5, 3300hm

@ 8paints
Air Discharge [ @ @@@@ ] Non-Operating

+15kV, 150pF, 330ohm @Center [ (5) |

. Class A : + 4 kV, 150pF, 330ohm @9 points .
Contact Discharge [ below figure :ESD surface 9 points ] Operating
R Class A : £ 4 kV, 150pF, 3300hm @9 points .
Air Discharge [ below figure :ESD surface 9 points ] Operating
PCB +2kV (@Human Body Model) Non-Operating

[ DRB@ED®®® | 10mm : Distance

# ESD surface 9 points

from panel edge(Up/Down/Left/Right)

SAMSUNG Display CO., LTD. (All Rights Reserved).
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6. Electrical Characteristics

6.1 AMOLED
a= , nit Norma oae
(Ta = 25°C, 1100nit Normal Mode)
Item Symbol Condition Min. Typ. Max. Unit | Note
Logic LSVDD . 17 1.8 1.95
/Analog
Analog | TCONVDD - 3.0 3.3 3.6 v -
Supply
Voltage | Analog PMVDD - 4.1 4.3 4.5
ELVDD - - 5.0 -
EL Power \Y (1)
ELVSS - Individual driving (Variable)
Input | "H" level VIH - 0.7*VDD18 - VDD18
\% (4)
Voltage | "' |evel VIL - 0 - 0.3*VDD18
*
Output | "H" level | VOH - 0.657/bD1 . VDD18
\% (5)
Voltage | v |eyel VoL - 0 - 0.3*VDD18
*
PM_12C | "H" level | VIH_PM . 070 LN - TCONVDD
Voltage | "L" level  VIL_PM - 0 . og*rrcon | V. (©
- VDD
VBAT=8.0V
|_BAT (1100cd/m? Full - 3826 5892 mA g;
White)
Operating Current | |_LSVDD Full White . 178 208 | mA g;
|_TCONVDD Full White - 0.2 10 mA 8;
|_PMVDD Full White ] 555 638 mA g;
Frame Frequency F_frame - - 60/90 Hz (3)
- VBAT (8.0V) - - 47,136 | mw gg
Power LSVDD (1.8V) - 374 mw
Consumption . TCONVDD (3.3V) . . 3 mw b
- PMVDD (4.3V) : ; 2743 mwW

Note(1): Full White Pattern, Temperature = 25+3C
Note(2): Measured using SDC Standard Operating Circuit including DC-DC-IC (SM3501Q)
Current Consumption could be different under customer's DC-DC circuit design.

Note(3): Frame Frequency is followed by SET Software Setting

Note(4): BIST_EN, MSDA/MSCL

Note(5): TCON_RDY, TCON_INTR, MSDA/MSCL
Note(6): PMIC_SDA/PMIC_SCL (If the PM_I2C voltage range is observed, there’s no problem with the operation)

SAMSUNG Display CO., LTD. (All Rights Reserved).
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6.2 Touch Screen Panel

ltem Symbol Min. Typ. Max. Unit Note
Logic
DD A . . -
Supply Voltage /Analog TSPV 3.14 3.3 3.47 Vv
. Logic
DD
Operating Current /Analog I_TSPV 66 mA
Power Logi
OBIc P_TSPVDD - ; 229 mW (1)
Consumption /Analog
Item Symbol Condition Min. Typ. Max. Unit | Note
Input | "H" level | VIH_TSP - 0.7*TSPVDD - TSPVDD
Vv (2)
Voltage | "L" |evel VIL_TSP - -0.3 - 0.3*TSPVDD
Output | "H" level | VOH_TSP - 0.8*TSPVDD - TSPVDD
Vv (3)
Voltage | (" |evel VOL_TSP - 0 0.2*TSPVDD
ltem Firmware Config ID
version | mXT2912TDAT_0x38_2.0.AA_PROD.enc | lixinag_Foryou_COF_17Inches_2912TD _V2.08 20230914.x
cfg

Note(1): Depends on the touch firmware version and valid for the current firmware version
Note(2): TSP_SDA/TSP_SCL, TSP_RESET
Note(3): TSP_SDA/TSP_SCL, TSP_ATTN,

SAMSUNG Display CO., LTD. (All Rights Reserved).

AMSA70FDO1

Revision : 006
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Test Item Spec

» Firmware : mXT2912TDAT_0x38_2.0.AA_PROD.enc

1) Command test
- Reset, Attention Test : Pass
- T-IC F/W Version Test : 0x20
- T-IC Family ID Test : Oxaa
- T-IC Variant ID Test : Oxa4
- T-IC Build Number Test : 0x38
- T-IC CFG Checksum Test : 0x2ff989
2) Self Test : Pass
3) Reference Cap Test : 22732 ~ 30517
4) Gap Test : Corner 15 Normal 10
5) Jitter(Delta) Test : -200 ~ 200
6) Self Reference Cap Test
- Self_REF_TX : 5000 ~ 9500
- Self_REF_RX : 4300 ~ 8900
7) Self Jitter(Delta) Test
- Self_Del_Tx : -350 ~ 350
- Self Del_Rx : -300 ~ 300

Reference Cap Test Spec_Max

SAMSUNG Display CO., LTD. (All Rights Reserved).
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Reference Cap Test Spec_Min

1w 1 | 3 | & | 35 | = [ 28 [ 35 |36 [ 27 [ = [ 2 [ a0 [ w1 | 2 | oo | 3 | 35 | 2 | o |

1 | u [Ty TR AT =

e

Bli gl afefe|els

Gap Test Spec

10 13 iz 13 Y e 16 17 r ] 20 31 2z 33 3s 3 F ar 2 Fo) 30 au 2 a3 3a a5 36 ar |

SAMSUNG Display CO., LTD. (All Rights Reserved).
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APL Performance

» Firmware : mXT2912TDAT_0x38_2.0.AA_PROD.enc
» Config : lixinag_Foryou_COF_17Inches_2912TD_V2.08_20230914.xcfg

1. Test Equipment : CL-T5
2. Test Pie : 80 < -
3. Test Result
@ Accuracy
Spec : Center 1.0mm / Edge 1.5mm . " .
Result : 0.94mm / 1.30mm
@ Linearity
Spec : Center 1.0mm / Edge 1.5mm Lo
Result : 0.52mm / 0.98mm ‘

SAMSUNG Display CO., LTD. (All Rights Reserved).
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7. Electro-Optical Characteristics
Item Symbol Condition Min. Typ. Max. Unit Note
Bright Center YLNORMAL 25, White 1000 1100 1200 d/m? 3),(5
rightness (@OPR100%) cd/m? | (3),(5)
Contrast ratio | Center C/R 25C 200,000:1|%000.000} R NPE)
25C, TG2G - 1 2
Response Time - msec (6)
-30C, TG2G - 1 2
Normal White
White Uniformity 25C 85 - - % (1)
1100nit
Wx 0.285 0.305 0.325 3
White
Wy 0.300 0.320 0.340 -
Rx . . 0.678 0.688 0.700 -
Color of | Red ®=0° 6=0
R . .301 311 32 -
CIE Y 25°C 1100nit 0301 | 03 0.323 (3),(4)
Coordinate Gx 0260 0300 0340 -
Green
Gy 0.651 0.679 0.707 -
Bx 0.131 0.136 0.147 -
Blue
By 0.040 0.054 0.064 -
+10°C~40°C /
-10°C to +10°C, +40°C to 60°C /
! 20/19 2.4/25
Gamma -30°C to0 -10°C, +60°C to 85°C 1/ / 2.2 2/ / Gamma (3)
Measure gray and brightness : 32G ~ 8 6
255G (Normal White 1100 nit)
Dimming 25T 5 - - cd/m2
. . 1920/198
PWM Dimming frequency(Hz) 60Hz/90Hz 0 Hz
Color Gamut @CIE1931 85 95 - %
Crosstalk (SDC Pattern) - - 1.5 % (7)
Flicker 60Hz @Full white 255G - - -30 dB (8)
Lifetime 9800hrs,LT80(@25 C, B10) 9800 hr (9)
Long-term Burnin AL 3.5%, 670nit @Tp 40 CO / 7000 / 6500 hr
AL3.5%, 1100nit@Tp 30°C
_ Aging : 1Hr/72Hr chess pattern
Short-term Burn in Check : AL (Transient after 127Gray 5min. ) 3.5/45 %
; Measure : 452 @WAD center shift
Color shift (x, y = -0.010, -0.005@45° Center) 625 JNCD
Surface temperature 1Hr aging @Ta 25°C .
front of acti Full white 670nit , refresh rate : 60Hz - - 41 C
@front of active area Measure : Active Area
Display off : SCI@ ®=90° 6=10° -
Black a*b* D65 Standard illuminant *3
SAMSUNG Display CO., LTD. (All Rights Reserved).
AMSA70FDO01 Revision : 006 15/62




Samsung Display Confidential

Note (1) Definition of Uniformity
- "Uniformity = Lmin / Lmax" (@9point)

Note (2) Definition of contrast ratio(K)

Brightness of Center area
(White pattern at 1100cd/m?)

Contrast Ratio(K) =

Brightness of Center area
(Black pattern at 1100cd/m?)

Note (3) Optical measuring system, temperature regulated chamber
external Light: dark stated
(SDC Condition: SR-UL2, 1deg field, Distance 500mm)

(@=07)

L] Photo Detector

[
\ Center

| AMOLED CELL

SAMSUNG Display CO., LTD. (All Rights Reserved).
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Note (4) Definition of ®, 6

Z(p=07)

y (©=90°)

Measuring Direction

% (©=180")

-y (©=2707)

Note (5) Definition of OPR(%)
54.77%

54.77%

<OPR 100%:> <OPR 30%:=

Note (6) Definition of Response time: Tr+ Tr(@1° frame)

Luminance (%6}

10014

D0

10%

rs

SAMSUNG Display CO., LTD. (All Rights Reserved).
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Note (7) Definition of Crosstalk > Test Equipment: SR-UL2
a. measure luminance at the position center.
b. calculate crosstalk as below equation.

Crosstalk (V) = max[ibj[j L”ix 100,‘LV3_ L“} xlOO}

V2 Li’d

Crosstallc(H) = maxﬂLHg Lm‘ xlOO,‘Lm ~ L’“‘ xlOO]

2 Ha

(a) Vertical Crosstalk measuring pattern

128 gray

va

]

(b) Horizontal Crosstalk measuring pattern

128 gravl

[W2-Smm

SAMSUNG Display CO., LTD. (All Rights Reserved).
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Note (8) Definition of Flicker

Test Pattern: Full White (G255 @Normal mode, 25°C)
Test Equipment: DMS 803 + PMT(3mm pinhole)

Flicker =20 logn[Z%] +FS(Hz)  (B)

mc(

Table 1. Flicker Weighting Factors
Use linear interpolation between the listed frequencies.
“Scaling: dB" is equivalent to “Scaling: Factor”

Frequency: Hz Scaling: dB Scaling: Factor
20 0 1.00
30 -3 0.708
40 -6 0.501
) 2 1

i e G0 O e i QOO )

* Example of Flicker test
Flicker = -34dB + (-40) = -74dB

1139~
1000~

Luminance / [Cdiw)

=0 6% 700 800 800 1000

DC Tene / ma

P/ Ry

SAMSUNG Display CO., LTD. (All Rights Reserved).
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Note (9) Definition of Lifetime

Room Temp. Condition

- Ambient Temperature 25°C & Panel Surface Temperature 30°C
- White area Luminance: typ. 1100cd/m2

- White Luminance Lifetime: 9,800hrs @ T80, B10

High Temp. Condition

- Panel Surface Temperature 85°C
- White area Luminance: typ. 550cd/m?2 (50% derating from 1100cd/m?2)
- White Luminance Lifetime: 1,000hrs @ T80, B10

SAMSUNG Display CO., LTD. (All Rights Reserved).
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8. Input/Output Terminal Assignment

8.1 I/O Connection
[Connector: HRS FH28-60S-0.55H]

No Description 1/0 Note No Description 1/0 Note
1 NC - - 31 ELVDD P
2 TSP_ATTN? | pull-up to TSP_VDD in the SET 32 ELVDD P
3 TSP_SDA 1/0 pull-up to TSP_VDD in the SET 33 ELVDD P
4 TSP_SCL 1/0 pull-up to TSP_VDD in the SET 34 ELVDD P
5 TSP_RESET? (¢} for touch (3.3V) 35 ELVDD P

@SM3501Q
6 TSP_HSYNC | 36 ELVDD P
7 N.C. 37 ELVDD P
8 TSP_VDD P 38 ELVDD P

3.3V
9 TSP_VDD P 39 ELVDD P
10 N.C. - 40 ELVDD P
11 GND - 41 N.C. -
12 GND - 42 VDD18 P
1.8V
13 N.C. - 43 VDD18 P
14 N.C. - 44 N.C. -
15 N.C. - 45 GND -
16 N.C. - 46 GND -
17 GND - 47 THE_IN 1/0 Thermistor
18 GND - 48 THE_OUT 1/0 Thermistor
19 N.C. - 49 PM_SDA 1/0 PMIC SDA
20 ELVSS P 50 PM_SCL 1/0 PMIC SCL
21 ELVSS P 51 GND -
22 ELVSS P 52 NC -
23 ELVSS P 53 N.C.
24 ELVSS P 54 GND -
@SM3501Q

25 ELVSS P 55 GND -
26 ELVSS P 56 N.C. -
27 ELVSS P 57 PM_VDD P
28 ELVSS P 58 PM_VDD P 4.3V
29 ELVSS P 59 PM_VDD P
30 N.C. - 60 N.C. -

SAMSUNG Display CO., LTD. (All Rights Reserved).
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[Connector: HRS FH52-40S-0.55H]

No Description 1/O Note No Description 1/O Note

1 N.C. - 21 DP_3N (6] for eDP
2 HPD 4 (0] Hot Plug for eDP (3.3V) 22 GND -

3 BIST_EN O BIST_mode (1.8V) 23 SPI_IO3_SP 1/0 SDC only
4 N.C. - 24 SPI_IO2_SP 1/0 SDC only
5 TCON_RDY © O TCON_Ready (1.8V) 25 SPI_IO1_SP 1/0 SDC only
6 RSTI O RSTI, Internal turn on 26 SPI_SOO0_SP 1/0 SDC only
7 GND - 27 SPI_CS_SP 1/0 SDC only
8 AUX_NO 1/0 for eDP 28 SPI_CK_SP 1/0 SDC only
9 AUX_PO 1/0 for eDP 29 MSDA 1/0 TCON SDA
10 GND - 30 MSCL 1/0 TCON SCL
11 DP_OP (6] for eDP 31 GND -

12 DP_ON O for eDP 32 ESWIRE O connect to SM3501Q
13 GND - 33 N.C. -

14 DP_1P (6] for eDP 34 N.C. -

15 DP_1N (6] for eDP 35 TCON_INTR? (6] ERROR_FLAG, (1.8V)
16 GND - 36 GND -

17 DP_2P (6] for eDP 37 GND -

18 DP_2N (¢) for eDP 38 N.C. -

19 GND - 39 TCON_VDD P 33V

20 DP_3P (6] for eDP 40 TCON_VDD P 3.3V

Note 1) Need to add the circuit for level shifter 1.8V(#53)—>3.3V(#52)

Note 2) When ATTN is high, Host could send command

Note 3) Active low

Note 4) eDP signal allowed after HPD goes to high (refer to “Operating code” for more details)

Note 5) Active high

Note 6) Valid video data allowed after TCON_RDY goes to high (refer to “Operating code” for more details)

Note 7) When timing error is occurred, TCON_INTR goes to high (refer to “Operating code” for more details)

SAMSUNG Display CO., LTD. (All Rights Reserved).
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8.2 Block Diagram (Module)

SAMSUNG DISPLAY CONFIDENTIAL
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I VDD18(1.8V)
OLED MODULE
SET
ESWIRE
ELVDD(5V) TSP_VDD(2.3V) TSP_ATTN
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EL DCDC VDD18(1.8V) TSP_SCL THE:CJUT
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9. eDP Interface

9.1 Displayport Main Link Receiver Characteristics

Test
Symbol and Parameter . Min Typ Max Unit
Condition
VRX-DIFFp-p: Differential peak-to-peak
. , 75 mv
input voltage at package pins
Maximum adaptive/programmable 9 4B
equalization level at 1.35GHz
VRX_DC_CM : Rx input DC common mode 0 v
voltage
RRX-DIFF : Differential termination resistance 80 100 120 Q
RRX-SE : Single-ended termination resistance 40 60 Q
IRX_SHORT : Rx short circuit current limit 10 mA
9.2 Display AUX channel Characteristics
Test
Symbol and Parameter . Min Typ Max Unit
Condition
Ul : Unit Interval for AUX channel 0.4 0.6 um
VAUX-DIFF-p-p : AUX differantial peak-to-peak
. 180 200 1380 mV

voltage at TP1 when driving the bus
VAUX-DC-CM-RX : AUX common mode voltage 0 v
when receiving
VAUX-DC-CM-TX : AUX common mode voltage 032 v
when transmitting '
RAUX-DIFF : Differantial termination resistance 80 100 120 Q
RAUX-SE : Single-ended termination resistance 40 50 60 Q
CAUX : AUX AC coupling capacitor 75 200 nF

* Receiver_EQ Eye Specification
- Any Passing Ul location between 0.375 and 0.625UlI

The Eye is measured after application of the data rate appropriate reference Rx equlizer

. > X(UT) Y(mV)
: /
L
U

' 5 A 0.5 0
A & B 0375-0.625 | 375

. NN \ C 0.75 0
s b : D 0375~0.625 | 375

X=1uUl

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

10.1 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.

10.2 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, ITO pattern can be damaged by
corrosion. SAMSUNG 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.

10.3 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 Display CO., LTD. (All Rights Reserved).
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10.4 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.
©O 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.

10.5 Caution for Operation

O 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 cannot 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.

SAMSUNG Display CO., LTD. (All Rights Reserved).
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10.6 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.

(room condition : Temp. 23 °C £5°C , humidity 50 %RH * 20 %RH)

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

when we delivered them.

Please keep the pol surface of the product facing the floor and stay in the inner container.
If the customer fails to maintain its warehouse temperature or humidity condition in accordance with
the above storage condition, the customer acknowledges that such failure will cause malfunction and
unrecoverable damages to the product.

10.7 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.

10.8 Precautions before Use
You should discuss the following case with SAMSUNG Display 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 SDC has to change the conditions Specified in the Specification,
previously the negotiation shall be held and decided.

SAMSUNG Display CO., LTD. (All Rights Reserved).
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11. Packing
11.1 Box Pack

@ Cover(Dummy)Tray

v

Module™ >
oduie Cushion Pad

/V
Tray

{ 1) Modules / 1Tray

Tape Banding (W13)
Window(Active) Direction: Face Down| (2Rounds or more)

( 13 ) Trays + 1Cover(Dummy) Tray

@ Bag Wrapping (Cross-Stacking)
4

Sealing By Machine

@ Label-paper (Ifner) 1ea @ Bow=carton
OPP Sealing tape Width : 8cm ¢
Label-safety 2ea /
7(Top. Bottom)
OPP Sealing Tape
Adhesive Tape Length

over 10cm ‘

) Modules = ( 13 ) Trays
3 ) Modules

Label-paper (Carton) lea Box-carton = { 1
=(1

Note
(1) Total Box-carton approx.: Max (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: 1x105 ~ 1x109 Q
* Measure Point (Ref. Tray Drawing)
Top direction: In pocket, area of placed Module
Bottom direction: In pocket, the nearest “11” shape Stopper with Module
(6) Triboelectric Charge of tray surface: Max 100V
* Measure Point In Pocket (Top / Bottom), 2kgf over 10 times with Clean Wiper

* Measurement condition: 22+3 C/50+5%, measure on antistatic mats

SAMSUNG Display CO., LTD. (All Rights Reserved).
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(7) Wrap the PE bag by packing machine and affix the Label-Paper on Bag.
(8) Put the bag in the Box-carton.

(9) Seal the Box-carton and affix the Label-safety & Label-paper.

# Tray Tape Banding Method (A TYPE TRAY)

[Tape Adhesive position : 2 , 34 groove ] [Tape Adhesive position : 6%, 7" groove ]

[Adhesive point of the tape]

SAMSUNG Display CO., LTD. (All Rights Reserved).
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11.2 Label
*
Label-paper (Inner) * Label-paper (Carton)

T I[l " " II m
CUST CODE : W01-79000024 ﬁ CUST CODE : \W01-79000024 w
QTY : XXX PCS /mmer  poTvee : E3 QY : XXX PCS /carton poTvee : E3
supPLYER : spc /c114-A3 [[[TITIIIN suppLYER : soc /c114-a3 ([T

145 SDC CODE : AMSA70FD01-0 OPT : XX SDC CODE : AMSA70FD01-0 OPT : XX
LLLL LOT NO : XXXXXX ﬁ LOT NO : XXXXXX ﬁ

INSPECTOR : XX XXX XXXX INSPECTOR : XX XXX XXXX
DATE : X000CXX.XX(xxx) XX, WXX DATE : XXXX.XX.XX(Xxx) XX, WXX
A | mox  |Awsme A_ AOX | ALL SITE
JETC NAME 1 JETCNAME 1
JETC NAME 2 JETC NAME 2
JETC NAME 3 JETC NAME 3
JETC NAME 4 JETC NAME 4

v JETC NAME 5 JETC NAME 5

= 102mm : |
* Label-safety
| 80mm
30mm

SAMSUNG Display CO., LTD. (All Rights Reserved).
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11.3 Packing for Small Quantites

Tape Banding (W13)
(2Rounds or more)

Module trays +Dummy trays (Cross—Stacking)

y

Bag Wrapping
PE Bag

5/%— Sedling By Machire

Label-paper (Inner) 1ea

/

Box-carton JPP Sealing tape

.
5: §4: -

Note

Label-safety 2ea

Label-paper (Carton) 1ea

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 PE bag by packing machine and affix the Label-Paper on Bag.

Put the Bag in the Box-carton.

Seal the Box-carton and affix the Label-safety & Label-Paper.

SAMSUNG Display CO., LTD. (All Rights Reserved).
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11.4 Over Pack

Packing-Angle

760 mm

\ 1200 mm

NPEO HEEE

[Carton—box level : Max, 7 stage loading]l [Pallet level : Max, 3 stage loading]

# Packing spec. for small quantities

1 step 2 step
[Carton Box: 1 ~4 Box] [Carton Box: 5~8 Box]

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

SAMSUNG Display CO., LTD. (All Rights Reserved).
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11.5 Over Pack Attach

Wrapping

ﬂE Mﬁ
L1

* Label-invoice

Label-Invoice 2ea

(2 side : Outside of Wrapping

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

(4Rouds or more with packing-cov

—» Device Code
— ALTNo

— Quantity
—» Customer Code

—t— Pallet No.

Warehouse Location

—» Shipment Location

[

DVG : XXXXXXXXXX-X 1 DVC : XXXKXXXKXK-X
TYPE : XXXXXXXXXX-X 1 TYPE : X0O00000(KK-X
QTY: XXX QTY: XXX
CUSTCODE: CUSTCODE:
100 XXKXXXKKX XXKKXXXKKX
mm 1 mmEamn Il*lxiilnl{lﬂlxilx!ll
CartonNo CartonNo
= ==
i e e
» 165mm 5
* Label-shipping —
]
DEVICE: -X
I RN
100 quantity: XXXX  Trans: BOX NO:
mm

DELIVERY:

KARRRXXKXX
NI oo™ x

» Transport Type

—» Customer Delivery No

165mm

A

Y

SAMSUNG Display CO., LTD. (All Rights Reserved).
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* Reference Image (Except Label and Wrap)

Carton Box

Pallet

Caution
For keeping Safe quality from outer exposure or contamination, modules

should be consumed within 2 months after unpacking.

SAMSUNG Display CO., LTD. (All Rights Reserved).
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11.6 Label

A

SAMSUNG DISPLAY
FDO1WO01-79000024

DB21122717E0363
AMSA70FDO1-0

MADE IN CHINA

Ex) Label Code:
1) Customer P/N: W01-79000024

2) LOT Marking : DB21122717E0363
3) SDC Code : AMSA70FDO01-0

* LOT Marking

D B 211227 17 E 0363
Module Site Shift YYMMD Assy Line SPL Rev Serial No.
01 O:MPorC/S
A : A shift 02 P : PCN Sample
D :SDD . Manu. Date 0000~9999
B : B shift E:E/S
*Note: It is a code for managing internal module process and panel code.
SAMSUNG Display CO., LTD. (All Rights Reserved).
AMSA70FDO1 Revision : 006 35/62
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12. Mechanical Drawing

File Name : 9-1 AMSA70FD01_Module_Outline_231026.pdf

[ i ! ii
O \ | is
| ’j E‘ |
_____________ I | I
| !
| =i ] —— e
! ] hd z =5 Y ]
U \ EE e | 2R, ,-.:.%. 'r“&- Dﬁfﬁ;.-:ri‘“.
L0.6) | -:}--J';: — =

&
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13. Reliability

Item Condition Time/Cycle n Result

HTOL 85°C 1000 hrs 10 PASS

Operation LTOL -30°C 120 hrs 10 PASS
THB 60°C, 93% 1000 hrs 10 PASS

HTS 95°C 1000 hrs 10 PASS

LTS -40°C 120 hrs 10 PASS

Storage UHAST 65°C, 90% 500 hrs 10 PASS
TC -40°C /30min ~ 95°C /30min 300 cycles 10 PASS

Solar Tp 85°C/55%RH, 830W/m2 2 600 hrs 2 10 PASS

Contact : = 8kV, 150 pF, 330Q center 1point 5 PASS

Contact : = 6kV, 150 pF, 330Q front 4point 5 PASS

ESD
Air : £ 15kV, 150 pF, 330Q center 1point 5 PASS
Air : £ 8kV, 150 pF, 330Q front 4point 5 PASS

Notel) Warranty condition of this product is 85°C (panel surface temp.),
but if any issues caused by 85°C (environment temp.) and ESD (operating 15 kV) happens during mass production, SDC
analyzes the failure and cooperates to improve this failure in the view of SET.
Note2) refer to below “Condition of Solar test” for more details
Note3) After Reliability test, Cover —panel has possibility of bubbles on the surface. These item should be no recognized
when look a front-side, no any effect to optical and electrical and heat dissipation when module operating

condition.

13-1. The criteria of the reliability test

- There should not be image quality issue or appearance defect
(Pixel, Line, AD, ND, stain, tremor, discoloration, etc.)
- Some evaluation items need to check optical characteristics.

Note 1) Luminance variation of 500hr evaluation need to be lower than 10%

SAMSUNG Display CO., LTD. (All Rights Reserved).
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13-2. Condition of Solar test
- Lamp : Metal halide

- BPT (Black Panel Temperature) : 85°C

- Chamber Temperature : 65°C

- Solar irradiation time : 360hr

- Total radiation intensity : 830W/m2

Spectral radiation distribution of artificial global radiation

Wave length | Proportion of | Transmittanc Proportion of
range total radiation by 4 mm total radiation
intensity thick window] | intensity behind 4
glass mm thick window
glass
nm % % %o
280 to 230 0.5+02 0.07 < 0.04
320 to 360 24106 0.61 1.8 + 05
360 to 400 3.2%3 0.88 3.4°00
400 to 520 179 + 1.8 0.89 19.2 £ 1.9
520 to 640 16.6 + 1.7 0.89 17,8 £ 1.8
640 1o 800 17.3 P 0.83 173495
800 to 3000 42.1 + 8.4 0.80 40.5 + 8.1
. . Total Iradiance
On/Off Time Chamber Temp, Humidity (280~3000nm) BPT Temp.
Solar On 8hr +B5%C, <30% 830W/m* +85°C
off 3.5hr +10°C, =33%
Stepl. DRY
Solar on time = 240hr Tcyc Solar On 8hr +65°C, <30% 830W/m’ +85°C
(16hr x 15cyc)
off 3.5hr +10°C, =55%
off 1hr room temp, humidity
Total Cycle 15¢yc
. . Total Iradiance
On/Off Time Chamber Temp, Humidity (280~3000nm) BPT Temp.
-10°C, condensation
off shr permissible humidity
Step2. Humid Solar On 12hr +65°C, » 50% 830W/m? +85°C
Solar on time = 120hr Tcyce 10°C. condensation
(12hr x 100y0) off ehr permissible humidity
off 1hr room temp, humidity
Total Cycle 10cyc
SAMSUNG Display CO., LTD. (All Rights Reserved).
AMSA70FDO1 Revision : 006 38/62
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Cosmetic Specification

for 17.0” modules

(AMSA70FDO1)

Any modification of spec is not allowed without
SAMSUNG DISPLAY's permission.

Proposed by Customer's Approval

Designed Checked Approved

S.D.KI H.P.LEE G.Y.Chang

SAMSUNG DISPLAY CO., LTD.

Copyright © Samsung Display. This material, including documentation and any related computer programs, is protected by copyright controlled by
Samsung Display. All rights are reserved. Copying, including reproducing, storing, adapting or translating, any or all of this material requires the prior
written consent of Samsung Display. This material also contains confidential information which may not be disclosed to others without the prior written
consent of Samsung Display.

SAMSUNG Display CO., LTD. (All Rights Reserved).
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1. Environment Conditions for Display Visual Inspection
The environmental conditions for inspection shall be as follows
(1) Temperature: Room Temp. 22+ 5C
(2) Humidity : 50+15% RH
(3) Viewing Distance: 30+ 5cm
(4) Viewing angle(Cone): 90 + 45degrees

Z (@=07

(5) Ambient Light
AFT process < 50lux

Other inspection < 150lux

Cosmetic Inspection: 1,500~2,500 lux
(6) Inspection method
Bare eyes in reflective mode or black

(7) Appearance inspection is all direction

(8) Inspection area : Actual Viewing area which is operating with pixels

2. Sampling Procedure for each item’s acceptance table

Defect Type Sampling Procedure AQL

Major? MIL-STD-105D Inspection Level | 0.65
Normal inspection

Minor? 3) Single sample inspection 0.65

Note 1) A major defect refers to a defect which may substantially degrade usability for
product applications.

In 1QC sampling, major defects would be applied 0/1 criteria.

Note 2) A minor defect either is a defect that is not likely to reduce materially the usability of the
product in the vehicle or is a departure from an established ideal situation but which has
little bearing(impact) on the effective use or operation of the product.

The judgment shall be done at a viewing distance of 35cm and a viewing time of 45s.
Defects which are not inside the specified limits or dimensions will be handled as major.

Dl [ [

o ) H £ . e e, £ i R DL
NULT O ) Latlr mmimur Ucicut Lall it LauotT Ul Ivlllﬁ TUTICtIUTT TTTUT UT INEL SPTU NG,

SAMSUNG Display CO., LTD. (All Rights Reserved).
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3. Inspection Criteria

(1) Dot defects

No. Item Criterion for Defect
R,G,B Dots Acceptable numbers

Red 0
Green 0

Blue 0
R+G+B 0

. Display brightness at full white picture calibrated to min. 150cd/m?
. Bright dots . No additional filters allowed

(red / green / blue)

. Inspection after switch to black picture (0,0,0; 8bit)

No visible bright dot allowed
. Ambient light : ~150 lux, Viewing distance : 35+ 5cm
.Not allowed Phenomenon as below (Pixel Dot, Bright dot)

Pixel Dot

e

Weak Bright dots

2 (red / green / blue) Same criterion of ‘Bright dots
3 Black dots Max 5
4 Joined black dots Within a radius of 25mm any additional black dot is not allowed

(2) Major defects

including distinct line defects

No. Item Criterion for Defect
1 Function defect Not allowed
5 Abnormal operation Not allowed

3 Not allowed / Not applicable (In case of SPEC violation)
4 RGB timing error Not allowed
Wrong color -
5 .
(Yellowing)
6 Broken Not allowed

SAMSUNG Display CO., LTD. (All Rights Reserved).
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(3) Minor defects

No. Item Criterion for Defect

- On panel of viewing area and polarizer
- Display-On Inspection / Non-Operating Inspection

Dot
) Size @ (mm) Acceptable numbers
Foreign matters
©<0.15 Ignore
1 __ 0.15< @ <0.30 3
L
.30<
}*—-:|$ w 0.30<¢@ 0
PR > Within a radius of 25mm any additional foreign matter is not allowed
X If the foreign material is removed with a soft cloth, it is allowable. Lints
which appear when or frontal lightning is operating
- On panel of viewing area and polarizer
- Display-On Inspection / Non-Operating Inspection
Linear Width (mm) Length (mm) Acceptable numbers
Foreign matters Ignore
o W<0.05 L2 (DS>5mm)
2 — 0.05sW<0.1 L<2 (s> ;’5mm)
L 0
;\J' i\“" .
T w X Within a radius of 25mm any additional linear foreign matter is not
allowed

X If the foreign material is removed with a soft cloth, it is allowable.
X W20.1mm or L>2mm, Not allow

- On panel of viewing area and polarizer
- Display-On Inspection / Non-Operating Inspection

Scratch ;
L Width (mm) Length (mm) Acceptable numbers
— Ignore

3 s W<0.05 L<2 (DS55mm)

L 3
.05sW<0.1 L<2
. 0-055W=0 (DS2 25mm)

Y W>0.1 L>2 0

W : Not allow

X Within a radius of 25mm any additional scratch is not allowed
X W=20.1mm or L>2mm, Not allow

SAMSUNG Display CO., LTD. (All Rights Reserved).
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- On panel of viewing area and polarizer
- Display-On Inspection / Non-Operating Inspection
Size @ (mm) Acceptable numbers
Dent, Fish eye, $<0.15 Ignore
(DS>5mm)
Roughness 3
L
fe—| ¥ 0.15<@%<0.3 >
C::D; ” (DS= 25mm)
D=L )2 03<@ 0
X Within a radius of 25mm any additional dent is not allowed
X Ignore Pol dent caused by bubble between pol and Pol Protection film, if it
is not seen when we check it with Pol Protection film
- On panel of viewing area and polarizer
- Display-On Inspection / Non-Operating Inspection
Btjbbles Size @ (mm) Acceptable numbers
le— ¥
- w @<0.1 Ignore
¥ 0.1<@<0.3, & DS= 25mm 2
=L +2
(L) 03<@ 0
X Within a radius of 25mm any additional bubble is not allowed
- Surface of polarizer
Bump(lﬂ)ﬁ) - Non-Operating Inspection
L - The height(“z”) is ignored in the judgment criteria.
«ltoly ght(*z") is ig judg
o>
L] Size @ (mm) Acceptable numbers
Fi=(L A2
@$<0.3 Ignore
03<@ 0

SAMSUNG Display CO., LTD. (All Rights Reserved).
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Chipping — Panel

Side Corner ———

CF
_ >
B
/‘/.
FI
‘/
o
v -

Pad(Pattern area) Pad(Rear sidea) o

Location X(mm) Y(mm) Z(mm)
Corner <2.0 <1.0 <t
Side <2.0 <1.0 <t’
Pad (Pattern) Disregard <0.3 <t
Pad (Rear) <3.0 <0.4 <t’

Panel Circuit damage is not allowed
> Note t: Panel Glass Thickness

Cover Panel
(Protection Cushion

. Edge of the cover panel should not over outside of the panel edge.

OK NG

\COVer-PaneI

\ er—PaneI

. Bubble, Wrinkle, Dent, Picking, Stain, Foreign materials, changing of color

and other appearance: Ignore

tape) . Torn (Panel Glass expose) : NG
. Driving function error is not allowed
; &\ Y
. Cover COF should not over outside of the panel edge, should not cover pol
surface upwards
Cover COF

(Protection tape of

glass circuit)

. Bubble, Wrinkle, Dent, Picking, Stain, Foreign materials, changing of color

and other appearance: Ignore

1G

1 =4} =y 0 0

TS

AMSA70FDO1

Revision : 006




Samsung Display Confidential

Surface
C There should be no defect which cannot be removed when being cleaned with a
10 Contamination soft cloth, blower, brush or etc.
& foreign material
Appearance of Back- Ignore appearance items of back-side ; Scratch, Stain, Contamination and
11 . Discoloration. Those items should be no recognized when look a front-side, no
side . . . .
any effect to optical and electrical when module operating condition.
Area
Category
Metal Non-Metal
Scratch Not allowed Ignore?
Stain Ignore? Ignore
Oxidation Not allowed Ignore
Stab Not allowed Ignore?
Dent (by Pressure) Ignore Ignore
Disconnection/Bent Not allowed Not allowed
Bubble Not allowed Ignore
X1 Do not allow when copper foil open
2 The stain that cannot be cleared is not allowed
12 FPC/ PCB

- FPC lift allow : £2.0mm

. Applied area: adhesive area of T-FPCB

-~

{8 I‘II*I I

- FPC wrinkle :

Ignore

SAMSUNG Display CO., LTD. (All Rights Reserved).
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- “U” shape Stamping (Wave, Wrinkle) : Ignore
- “V” shape Stamping (Bent) : Not allowed
- Driving function error is not allowed

OK

13 FPC Stamping
Ignore, if there is no problem with electrical operation
m'""""'ll|“fﬂ"""_‘".'""“ my
nEYe - R
: OBZY
14 FOG/FOB
Foreign materials TTTTrTTr———
- Ignore component appearance what no effect to optical and electrical during
display operating condition : Scratch, Stain, Contamination and Discoloration
- Driving function error is not allowed
15 Component
Appearance
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ELA Mura /Color

16 Judge by SDC Internal limit samples
Mura
Polarizer Protection |!gnore bubble, dent, foreign material, protrusion, wrinkle, etc.
17 . .
film Tearing and unattached are not allowed.
Cover Panel Ignore bubble, dent, foreign material, protrusion, wrinkle, etc.
18 Protection film Tearing and unattached are not allowed.
Ignore all defect in edge area of Polarizer
X Edge Area : Up 0.24mm, L/R 1.44mm, Down 1.37mm
1|.4-4r:1m 1 .I44mlm
N w:;&&‘lmm
. .
. .
% § POL
. 1
. .
. .
. .
& \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\NﬁT 1.37m
19 Polarizer
Edge area PANEL

X Bubble in edge area is allowed

X Unattached pol in edge area is not allowed
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The swelling is allowed up to 2.0mm or less
(Except intentional-gap by C-PAD)
After pressing C-COF bubbles, Over 0.6mm is not allowed

Cover, PBA etc.

20 . .
Adhesion quality

Ignore if there is no problem in operation
Driving function error is not allowed

91 Surface stain of IC )

(Touch, TCON, etc.)

The warpage of panel is allowed to -0.3~2.5mm
Ground-rule : Even though the module has somewhat warpage value during
6months after MP start, Li-auto confirm that SDC can delivery product not met

22 Warpage warpage specification
X If there is no issue for 6months after MP,
SPEC will be confirmed, And if issue occurs, Spec needs to be re-adjusted
Ignore the wrinkle of FPC-tail
Driving function error is not allowed

23 Tail of TSP FPC

End of document -
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AMSA70FDO1
(eDP)

Operating Code
Rev.D

«ZTT® SAMSUNG DISPLAY |
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OP-1. Model Information

AMSA70FDO1

ANA38409 (ANAPASS)

SM3501Q (Silicon Mitus)

2880(H) x 1620(V)

I/F eDP + 12Cote1]
eDP Speed Typ. 2.7 Gbps / 5.4 Gbps
Frame Freq. Typ. 60Hz / 90Hz
— H blank 560

VBP+VSA+VFP = 28H
(VFP = 8H, VSA = 8H, VBP = 12H )

(Video only) V blank

PM_VDD Typ. 4.3V
TCON_VCI Typ. 3.3V
LS_VDD Typ. 1.8V
TSP_VDD Typ. 3.3V

SAMSUNG Display CO., LTD. (All Rights Reserved).
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[Note1] 12C Interface
a) 12C Bus Protocol

scL

=¥

STOP
Conaition

b) Addressing

The device requires a8-bit device address word following a start condition to enable the chip for a

read or write operation.

Bit 7 6 5 4 2 1 0

Address 1 1 0 0 0 1 R or /W
[ 12C Device Address Format ]
-Write multiple parameters
ACK ACK ACK ACK ACK ACK
rmrrrri rrrrrriua rTrrrrri rTrrrrri T T T TT11° ‘ TrTrrrrTild |
Dev sel | Byte addr Byte addr Data in 1 Data in 2 ’-| Datain N |_|
L i 1 11 1 Ll 1l 1 1 11 L L b 1 1.1 i L 1 1 1.1 Ll L L L. 1.1 L i 5 1 1.1
I
= — g
m
i3] RW &
-Read multiple parameters
ACK ACK, ACK, ACK ACK ACK NO ACK
|

rrrrori rrorrrnri rrrrruriua rrrrria rrrroruriua -T= rrrrruria

Dev =el * Byte addr Byte addr Devy zel © | Data out1 | : I_'—|| Data out M II—I

L1 L 1 11 L L b 1 1 1.1 L L 1 1 1.1 LA L 1 11 L i 1 1 1.1 1.1 L_1 L 1 1 1 1.1
& — & — g
= RW = RW -
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OP-2. Revision History

Rev. Date Description Checked by
MB JEON
Preliminary 23.02.21 - Initial Release (60Hz only, Normal 1100nit)
JS CHOI
- Brightness Control Update (Normal 670nit)
- Frame Freq. & Porch Update (90Hz / 60Hz) MB JEON
Rev.A 23.04.14
- Power on Sequence Update JS CHOI
- Freq. Setting Update
- Brightness Control Update (Normal 1100nit)
- Frame Freq. & Porch Update (90Hz / 60Hz)
MB JEON
Rev.B 23.05.23 - Power on Sequence Update
JS CHOI
- Freq. Setting Update
- Safety Function Update
- Module Information Update MB JEON
Rev.C 23.09.22
- SP Control Setting JS CHOI
- Freq. Setting Update (update Key)
MB JEON
Rev.D 23.12.01 - ELVSS Temp Compensation Update
JS CHOI
- Power Sequence spec Update

SAMSUNG Display CO., LTD. (All Rights Reserved).
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OP-3. Operating Sequence

3.1 Power On Sequence

Sequence

1 Power Off Status

System Power on Note3
(Turn on VBAT, PM_VDD, LS_VDD and TCON_VDD Refer to Note3)

Freq. Setting — Wait HPD (L > H) Note4

Link Training Note4

Wait TCON_RDY (L > H)

Brightness Control

Data Stream Note4

Display On (Automatic Seq.) Note4

O (0 N v bW

Display On Status

3.2 Power Off Sequence

Sequence

1 Display On Status

2 Display Off Command Note4

3 Wait 150ms Note4

System Power Off
4 Note3
(Turn off VBAT, PM_VDD, LS_VDD and TCON_VDD Refer to Note3)

5 Power Off Status

SAMSUNG Display CO., LTD. (All Rights Reserved).
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[Note3] Power rail Sequence

T1_P T3_P
VBAT
T4_P
PM_VDD
T2_P
TCON_VDD
LS_VDD /
Signal | Symbol Parameter - Specification Unit Note
Min Typ Max
Power T1_P VBAT(PM_VDD) — TCON_VDD(LS_VDD) delay timing 100 ms
Power T2 P Power rail rise time, 10% to 90% 0.5 10 ms
Power - VBAT — PM_VDD 0 ms
Power - TCON_VDD — LS VDD 0 2 ms
Power T3 P TCON_VDD(LS VDD) — VBAT(PM_VDD) down delay timing 0 ms
Power T4 P PM VDD Off -+ PM VDD On timing 500 ms

SAMSUNG Display CO., LTD. (All Rights Reserved).
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[Note4] eDP on/off Timing

—‘l T I‘— —D1T11|¢—
- 'r:r— | r—no—-{ ~ A
s [, | v | &
L— T3—»| I |
HPD l I
from Sink Device < >
Sink Device o l e e T R | 1
> AUXCH | I Hll '] I ; .AL‘JK.CHWI...- ‘H f ” I I ]l
& - el T4 | - T7 l‘— l
Man-Link 7"'."!‘_ Idle V:“;ma‘:" Idie or Off Il
TS5 — el TEwle—TE | > TG e
Display Disabled Enabled
Timing L Min | Max
Description
Para. (ms) | (ms)
T1 Power rail rise time, 10% to 90% 0.5 10
T2 VCC ~ Automatic Black Video 0 80
T3 VCC ~ HPD high 0

] S 4.3 Freq. Setting: Request to be executed from
T3-1 VCC+80ms ~ Link Training initialization - -

80ms after VCC until Link Training initialization start

T4 HPD high ~ Link Training initialization - -

T5 Link Training - -

T6 Link idle / Tcon Ready - -

Valid Video Delay (or PSR active)
T7 . 0 50
from source to display

< Display On CMD >

T8 Valid Video ~ Display On - - .
Automatic Sequence
. ) < Display Off CMD >
T9 Display Off ~ Automatic Black Video - -
Refer to 4.2
T10 Automatic Black Video ~ Power Off 150 500
T11 Power rail fall time, 90% to 10% - 10
T12 Power Off Time 500 - PM_VDD Off ~ PM_VDD On

SAMSUNG Display CO., LTD. (All Rights Reserved).
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OP-4. Operating Setting

4.1 Brightness Control

Addr. |R/W Values Description

0x054C | W [{ OxXX, OxXX }; /* Ox07, OxFF : 1100nit */ {MSB, LSB} of percentage value

/* 0x04, OxDF : 670nit */

/* 0x00, 0x09 : 5nit */

4.2 Display Off Command

Addr. |R/W Values Description

0x0348 | W |{ Ox03 }; DISPLAY OFF

4.3 Freq. Setting

Addr. |R/W Values Description

0x0553 | W [{ OxXX }; Frequency Select
/* 0x04 : 60Hz */ (default)
/* 0xOC : 90Hz */

0x056C [ W |{ OxOE } Update Key for 90Hz

X Sequence of action when changing frequency
1) Power Off Sequence (refer to 3.2)
2) T4_P (Min 500ms) required (refer to Note 3)

3) Power On Sequence (refer to 3.1)

SAMSUNG Display CO., LTD. (All Rights Reserved).
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OP-5. MODULE INFORMATION

Addr. R/W Values Description
0x034E W  [{ OxFD } Unlock key
0x034D W |{ 0x01 } Unlock key
0x034F R Value Firmware Version
/* Ox0B */
Ox1D7A R Value Module Code
/* 0x01 */
0x1D7B R Value SDC Build Information
/* 0xOD : SDC 13™ BUILD */

SAMSUNG Display CO., LTD. (All Rights Reserved).
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OP-6. SP Control Setting

6.1 SP Temperature Setting

Addr. | R/W Values Description

SP Temperature Setting
Ox1EF9 | R/W | { Temperature Value };

[Table 2]
[Table 2] Temperature Value
Temp. Temp. Temp. Temp.
Value Value Value Value
[°C] [°C] [°C] [°C]

0 0x00 22 0x16 44 0x2C 65 0x41
1 0x01 23 0x17 45 0x2D 66 0x42
2 0x02 24 0x18 46 Ox2E 67 0x43
3 0x03 25 0x19 47 Ox2F 68 Ox44
4 0x04 26 0x1A 48 0x30 69 0x45
5 0x05 27 0x1B 0x31 70 0x46
6 0x06 28 0x1C 50 0x32 71 ox47
7 0x07 29 0x1D 5 0x33 72 0x48
8 0x08 30 0x 52 0x34 73 0x49
9 0x09 31 Ox1F 53 0x35 74 Ox4A
10 0X0A 32 0x20 54 0x36 75 0x4B
1 0x0B 33 0x21 55 0x37 76 0x4C
12 0x0C 34 0x22 56 0x38 77 0x4D
13 0x0D 35 0x23 57 0x39 78 Ox4E
14 OXOE 36 0x24 58 0x3A 79 Ox4F
15 OXOF 37 0x25 59 0x3B 80 0x50
16 0x10 38 0x26 60 0x3C 81 0x51
17 ox11 39 0x27 61 0x3D 82 0x52
18 0x12 40 0x28 62 0x3E 83 0x53
19 0x13 41 0x29 63 0x3F 84 0x54
20 ox14 42 O0x2A 64 0x40 85 0x55
21 0x15 43 0x2B 65 0x41 - -

X Needs to be kept at 0x00 (Temperature Value) at Temp. < 0°C

X Needs to write SP temperature setting each max 5 seconds

SAMSUNG Display CO., LTD. (All Rights Reserved).
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7. ELVSS Temp Compensation

7.1-30°C<T < 0°C

Address | R/W Values Description
Low Temp.
Ox1CA1 W { OxOE }; Compensation ELVSS
Setting

7.20°C =< T < 85°C

Address | R/W Values Description

ELVSS Setting
0x1CA1 W | {O0x1A };

Return
8. Appendix
8.1 Safety Function
Monitoring . Detection
. Condition GPIO Output . Value
Function register Address
ELVDD ERROR (LOW) Error LOW 0x0203 {Ox01}
ELVDD monitor
Abnormal Voltage Detect | Normal HIGH 0x0203 {0x00}
Input Interface eDP Error Error LOW 0x0203 {0x02}
error detect Abnormal Voltage Detect | Normal HIGH 0x0203 {0x00}

SAMSUNG Display CO., LTD. (All Rights Reserved).
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W01 : AMSA57FDO1

DTC
20230714
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“PMIC Fault Register

Fault Code #1

Address

Bit 7

Bit &

Bit 5

Bit 4

Bt 3

Bit 2

Bit 1

a2

VDD

voD2

vOO3

AVDD

VGOH

Fault Code #2

Bit 6

Bit 5

Bit 4

Bit 3

Bit2 |

Bit 1

VGL

VINT

Fault Code #3

Bit 6

| Bit4 |

Bit 3

| Bz |

Bit 1

| eitp

PM_WDD
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