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AMOLED
SPECIFICATION

Part Number USMP-A055-108192CDX-A0
sze 55
Resoluton  1o080x1920
Brightness s0cdm:
Contrast 100001
Viewing Angle 85/85/85/85

Operating Temp.  20~60°C
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1. Introduction

1.1 Scope of application
This specification applies to the AMOLED module that is supplied by USMP. This
AMOLED module should be designed for mobile phone use.

AMOLED specification: Duty 1/1920, Dots 1080xRGBx1920
As to basic specification of the driver IC, refer to the IC (Raydium:RM67191)

specification and datasheet.
All material & processing of the AMOLED module should be USMP Free.

1.2 TFT features:
Structure: AMOLED PANNEL+IC+FPC+TP FPC
MIPI interface

1.3 Applications:
Mobile phone

www.usmicroproducts.com 4 +1 (800) 741-7755
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2. AMOLED General specification

ITEM AMOLED UNIT
Number of Dots 1080*(RGB)*1920 Dots
Pixel Size (H*V) 31.62*%63.24 Um
Active Area 68.299*121.421 mm
Glass Area (W*H) 70.66*128.36 mm
Driver IC RM67191 --
Touch IC S3508
Weight TBD

www.usmicroproducts.com 5 +1 (800) 741-7755
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A | B | C | D | E | F G | | J | L | M | N
Pin Description R DC/EC NUMBER DESCRIPTION DATE

11| ELvoDt | 2 | ELVSSI A First_edition 20160523 | |
3 ELVDD2 4 ELVSS? N B 201600602
5 | ELVDD3 6 | ELVSS3 e | A o o et mabtion tmori 201600606

— 7 VPP 8 GND8 4~ (Q30XENCAP) /A [55eH-20160725-0] 1TPH50pin 20160729 1
9 1D 10 DeP Ll e L2DATPS) D 5 5FHD-20160729-01] 20160801

. I TSP 28V B IeN L @ 5.5 HD-20160729-01| 20160802 ?

13 TSP_SDA 14 GND7
Component area MAX H 0.90
15 1SP_SCL 16 DIP ™~ A\ Insolution tapel (FPC+Tape+comp)
L |17 TE 18 DIN |
19 | TSP ATTN | 20 GND6 4 (767050
I
2l | TSP RESET | e2 CLKP o 14694020 Nsass0d, ’
3|23 | vDDP_EN | o4 CLKN 2 = — 3
25 ELONS 26 GND3 N
L GNDL 28 0P A i |
29 VDD 18V | 30 DON e ﬁ 3|
31 VLIN_6.1V 3° GND4 4.93+0.10 W,., W E
= 83 5
4|33 ] voL33v | 34 D3P EEEY B 250015 A & 4
35| RESET |36 ] 13N g g & 7
3| owe [ 38| s SRE1LY g K nadavi o .
— 39 ERR_FG 40 NC Insolution tape2 /A L
FPC+STIFFENER
(S50 S
5 =036+0.05 5
TS0 7mm/ A FIC Rl
2l Camponent area MAX H 0.9
Al 9 (FPC+Tape+comp)
L o 3 o L
6 - 6
a m i
oS
N

/ 7

— Remove tope —

8 a 8

1184015 68.30£010CAMOLED AA) n |
— <L.080> (68.499(TP_AAY m B —
70.66*015¢EncapsLTPS Glass Outlined I
9 9

10 10
NOTE:

LDisplay Type:S.S'FHD On Cell AMOLED CRTICAL DIMENSIN | [— 2D Rev. V06
2.General Tolerance: 0,20 REFERENCE DIMENSION 7 < J 3D Rev. V&

[ | 3General angle radius: R=0.20 DESIGNER <Swsom§ofmsmmom PRODUCT NUMBER | 5,5FHD UNIT mm
4.Connector:BMIONB_40DS REVIEVER [Jun Jun Chen|2016,8.02 [PART NaNE FOG SCALE | 14
SOLED IC:RM67191 CHECKER 7 DRAWING NUMBER PAGE /1

11 6Non-marked dimension refer to CAD file and general tolerance APPROVER | MATERIAL NUMBER) 3¢ ANGLE [ -4 i
7Requirements on Environment Pratection: RoHS, Hologen free. . US Micro Products

9 ¥ ENGINEERED DISPLAY SOLUTIONS
A f B f C f D [ F G f [ J f L [ M f N
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4. ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Min Max Unit
Analog/boost power voltage VCI -0.3 5.28 \Y
VCI I/O voltage VCI_IF -0.3 5.28 v
I/O voltage VDDIO -0.3 3.96 A%
VSP voltage VSP - 6.5 A%
VPP(OTP power) VPP - 8.64 A%

TP Power voltage VDD3 -0.3 3.6 \Y

TP 1/0 Digital Voltage IOVCC 1.8 3.6 \Y

Operating temperature Top -20 60 °C

Storage temperature Tstg -30 70 °C

5. ELECTRICAL CHARACTERISTICS
Item Symbol Min Typ Max Unit

AMOLED Power Positive | ELVDD - 4.6 - M

AMOLED Power Negative | ELVSS - 2.5 - \4

Gamma Voltage VSP 6.1 6.4 6.5 Vv

Analog Power supply VDDIO 1.65 1.8 3.6 \Y
VCI 2.5 33 4.8 \Y

TP Supply voltage VDD3 2.8 - 3.6 \Y

TP Logic Input Voltage VIH | 0.7*I0VCC - IOVCC \Y
VIL -0.3 - 0.3*I0VCC \Y

TP Logic Input Voltage Y/(O)Ig 0'7*1(_)VCC : 03 *I(-)VCC X

www.usmicroproducts.com
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6. AMOLED Optical Characteristics

SPECIFICATION
SYMB| CONDITION S UNI
ITEM NOTE
OL S MIN | TYP. | MA T
. X
Brightness B 300 350 - cd/m’
Contrast Ratio CR 8,000 | 10,000 - -
Response Time Tr+Tf - - 2 ms
Red XR /
YR Viewing /
normal angle
CIE Green ;(2 s j All left side
Color BI X / data are based
coordinate ue YE / on USMP’s
- product
White | Xw 0.27 0.30 0.33 reference only
Yw 0.29 0.32 0.35
Hor. O,. / 85 -
Viewing Oy Center / 85 ) De
Angle  [Ver. @, CR>=1000 / 85 i &
0, / 85 -
Color Gamut NTSC 80 100 - %
Uniformity | Un 70 - - %

www.usmicroproducts.com
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Note 1 : Definition of Viewing Angle® xande

-t

Momal
ax =mr=[|'3

12 o' dock direction
By+ = 80°

& o clock
By-=90°

Note 2: Definition of contrast ratio CR:

_ Brightness of non-selected dots (white)

Brightness of selected dots (black)

Note 3: Definition of response time (Tr, TF)

www.usmicroproducts.com 9 +1 (800) 741-7755



ENGINEERED DISPLAY SOLUTIONS

’, US Micro Products
A

Non-selected Selected state

Non-selected
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The brightness test equipment setup
oomA Fiekd=2° (As measuring "black” image, field=2" is the best testing condition)

50 cm

TFT-LCD Panel

Tha center of the screen
Note 4 :
&
i Hif
™y £ Iy
S P R Y 1
i Hi3 Active area
PN &5 T 5 L 4
T

""" - O - i i |

) _ i Unit: mm
Active area

www.usmicroproducts.com 11 +1 (800) 741-7755
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7. LCM MCU Interface Pin Function

NO. | SYMBOL Description /O
1 ELVDD1 Power supply for Analog system P
2 ELVSS1 Power supply for Analog system P
3 ELVDD2 Power supply for Analog system P
4 ELVSS2 Power supply for Analog system P
5 ELVDD3 Power supply for Analog system P
6 ELVSS3 Power supply for Analog system P
7 VPP Power supply for OTP. Leave the pin to open when not in use. P
8 GND8 Ground P
9 1D VIA 47K resister connect to VDD_1.8V O

10 D2P MIPI DSI data2+ 1
11 TSP_2.8V TP Power Supply 1
12 D2N MIPI DSI data2- 1
13 TSP_SDA 12C Data Input & Output 1/0
14 GND7 Ground P
15 TSP_SCL 12C Clock Input |
16 D1P MIPI DSI datal+ 1
17 TE Tez.lring effect output pin to synchronize MCU to frame writing, 0O
activated by S/W command.
18 DIN MIPI DSI datal- 1
19 TSP_ATTN Interrupt request to the host, or Wakeup request from the host. |
20 GND6 Ground P
21 TSP_RESET TP External Reset,Low is Active |
22 CLKP MIPI DSI clock+ |
23 VDDP_EN Power IC enable control pin |
24 CLKN MIPI DSI clock- 1
25 ELON2 Swire protocol setting pin 1
26 GNDS Ground P
27 GND1 Ground P
28 DOP MIPI DSI data0+ 1/0
29 VDD_1.8V Driver IC digital I/O supply P
30 DON MIPI DSI data0- 1/0
31 VLIN_6.1V Power supply for Analog system P
32 GND4 Ground P
33 VCI_3.3V Driver IC analog supply P
34 D3P MIPI DSI data3+ I
35 | RESET | iutis the chip. Signal i active low !
36 D3N MIPI DSI data3- |
37 GND2 Ground P
38 GND3 Ground P
39 ERR_FG Error Flag output pin (Active H).(0= Normal, 1= Error Occurred) (0)
40 NC Not connect -

www.usmicroproducts.com 12
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8.LCM Block Diagram

MIPI DSI

RESET
I0VCC
VCI
VSP
AVDD
AVEE
GND

DSI_DOP/ DSI_DON

DSI_DIP /DSI_DIN

DSI_D2P /DSI_D2N

DSI_D3P /DSI_D3N

DSI_CP/DSI_CN

RESET
Iovcce
VCI
VSP
AVDD
AVEE
GND

DSI_DOP/ DSI_DON

DSI_DIP /DSI DIN

DSI_D2P /DSI_D2N

DSI_D3P /DSI_D3N

DSI_CP/DSI_CN

www.usmicroproducts.com
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9. Caution

9.1 Handling of AMOLED

. Be sure to ground the body when handling the AMOLED.
. Don’t give external shock
. Don’t apply excessive force on the surface.
. Liquid in AMOLED is hazardous substance. Must not lick and swallow.
When the liquid is attach to your hand, skin, cloth etc. Wash it out
thoroughly and immediately.
. Don’t operate it above the absolute maximum rating.

. Don’t disassemble the AMOLED

9.2 Storage
.Store in an ambient temperature of 5C to 45 C,and in a relative humidity
0f 40% to 60%. Don’t expose to sunlight or intensive ultraviolet rays
. Storage in a clean environment, free from dust, active gas, and solvent.
. Store in anti-static electricity container.
. Store without any physical load.

www.usmicroproducts.com 14 +1 (800) 741-7755
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10.AMOLED Quality Criteria

1.Description/#@ 14
These inspection standars shall be applied to OLED Module supplied by USMP.

Itk 47 46 B8 R E 3 A T USMPHE 1 2 BY SR B L 2R 4056 .

2. The environmental condition of inspection/ZFEE4: M

The environmental condition and visual inspection shall be conducted as below.

IMERIIEENT
(1) Ambient temperature/IFMESE 1 25°C+3°C

(2) Humidity/;2 & : 25~75 %RH
(3) The visual inspection distance: The visual inspection distance of panel between OLED module and the
inspector’s sight should be at 30+5cm distance.
SN EERES . ER$REE S5 30£5em
(4) The viewing angle: #&|# &
a) 30 degree to the front surface of display panel in vertical direction. ISR EEFHE 30
b) 30 degree to the front surface of display panel in horizontal direction. IEIEFRE/KFE H) 30 &
(5) Ambient Illumination/IfIE= -
a) External appearance inspection/#PA4&M: 800 ~ 1200 Lux
b) Light on inspection/E#M: 100 ~ 150 Lux
(6) ND filter shall be conducted atthe distance 2cm to front surface of display panel.
ND Filter 75 & FE & 3<H 2cm,
(7) EESERTE ED0 RAMENERH#HITHIE

3. Classification of defects/HEPa4 A

The defects are classified as major, minor and critical defects. The definitions of defects are described as below.
BRPEL S hERPE, BREPEIMM GG, EXWT:
(1) Major defect TR
The defect may cause the functional failure, or reduce the usability of the product for its purpose. For example:
electrical failure, deformation etc.
Res iR E B &R minaAtERe, MR, S TE
(2) Minor defect 2&RBE
The defect doesn’t reduce the usability of product for its purpose.
For example: spot defect, mura etc.
A2 EERE~RATEAERERIEREE, W Sffa. ER1A19%F
The judgment of the major and minor defects shall be according to ltem 4.
(Classification table of defects)
TRPERVEIE AT BRI 4
(3) Critical defect 2 Ay ERIE

www.usmicroproducts.com 15 +1 (800) 741-7755
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The defect may do harm to personal safety or threaten the customer’s property.

ERHASRSERGERFERSIEE, A=A E AR,
4. ¥ 3B H

9.

L/ &M/ &%/ 2 E/ 20 /64 R
Inspection Criteria/#& AR &
(1) Display Defect/ & 7~ ik bt

a) Sampling Procedures for each item’s acceptance table

Defect type Sampling Procedures AQL
Major defect ANSI/ASQ Z1.4 Level || 0.65
GB/T2828.1-2012 Level ||
Minor defect ANSI/ASQ Z1.4 Level || 1.50
GB/T2828.1-2012 Level ||

(D Major defect/FTHRFA:

The major defect refers to defect which may substantial ly degrade usability for product
applications.

SRKRFEE LT~ 5 Al A MR GRIE

@) Minor defect/525R[A:

The minor defect refers to 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.

“SRAIEE R0 SR A ECE S #2000 miE A SR ER BREE

(3 View Area (VA) 5 AA XE3+0. 1mm, VA XHMAY Spot/ XA/ AKX T4/ Panel Stain/ Bubble
FRpafit.

b) ERAMZRIA: Panel & FOG & Full module

No Item Conditions Type
1 No Display/ Tt &7 Not allowance /4~ 7t i Major
Irregular Operating/ .
2 _ Not allowance/ 4~ 7t 1F Major
ANEBRR / :
Defect Acceptable number
Bright Dot 2

Dark Dot 1. BEE<S M
2.2 S N<4, D=

Dot Defect/ . 5RPE 10mm .
3 . . Minor
3.3 FERARIF
1. =m: B TR aging FA AT ND10%
BERARNAEASS; TRITFES, EEX
-+ 10mm

2. FlEEELAER

www.usmicroproducts.com 16 +1 (800) 741-7755
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Spot Defect/ g3 ## P/
S/ Bs Size D(mm) Acceptable number
4 P D=0.15 Ignore Minor
'E'f':;'@ ' 0.15<D=0.25 N=2
D=(a+b)/2 D>0.25 ATV
Size(mm) Acceptable
Scratches,
number
5 materials(Line shape) W=0.03, LAl lenore Minor
/R, EREY (E - R
) 0.03<<W=0.05L=5.0 N=2
0.05<<W, L>5.0 AT
1. ~H ]_l;"_llj_i% ~al [}l
6 REXA ER-TAL REAR Minor
2. A EIF
FPCSMEA R, BERFHINEEMET R B RA 8], :
7 FPC . Minor
2R
1. & =0.15, N=1 .
8 CG . M
£l 2 &>015, FhiF inor
Y= /]8F:
1. D=0.15, 2Bt
9 CG L Fi Mi
ogo SR 2. 0.15<D=0.25, N<2 ner
3. D>0.25, N=0
10 C6 7t LB 5EPETTREHF & Minor
IEAM G XL ENh 8h e
11 CG jhsE 1. W<0.2mm, #IF Minor
2. W>0.2mm, ARIF
12 CG JE CG iEd, A®MmSPUFNTHEER), ZREAit Minor
13 Panel Stin/ffi5 Not allowance/4~ st 1F (AR Minor
— Mura definition:
1. Only in 64 gray pattern/{¥7# 64 XM EE T~ :
ND filter 2%iEFH /S0 I ;
Mura/E/R4H1 2. BEHE mura Ait;
(Including —. discoloration : _
14 . e Minor
discoloration/BIiERE H. 20, &, HEmHT:
&) 1. ND filter 2% AT I ;
If its limit sample is needed, it can be fixed
mutually with a customer/HERA5ZFAELT
PREH®

www.usmicroproducts.com
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WHEAME (S%H%

15 X)

FOGEX 15 Ri21 :
Z<T

X<3. Omm

Y<<0. 25mm
JEFOGIX I K M -
Z<T

X<3. Omm

Y<<1. Omm

Minor

FEEaMEXER

16
EHE&CG

1B

Z=<T

X=5. Omm
Y<<0. 5mm
PO

=T

X (Y) <1.5mm
Y (X) <1.0mm

Minor

17 &

=0.2mm

Minor

18 HinEr

If its limit sample is needed, it can be fixed

mutually with a customer./AEFR] 5& A
FVREM M

Minor

www.usmicroproducts.com
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11. RELIABILITY TEST

Humidity storage

Static state, -30°C (1 hour) ~80°C

NO ITEM CONDTTION STANDARD
1 High Temp. Storage 80°C, 24 hours 1. Functional test is
OK.
2 Low Temp. Storage -30°C, 24 hours Missing Segment,
3 High Temp. Operation 60°C, 16 hours short, unclear .
segment, non-display,
4 Low Temp. Operation -20°C, 16 hours displgy a}bnormally
High temperature and and liquid crystal leak
5 high 55°C,90~95%RH 48 hours are un-allowed.
2. No low

temperature bubbles,

Thermal and cold - end seal loose and
6 shock (1 hour) ~-30°C (1 hour) , fall, frame rainbow.
packaging, 10 cycles
Packaging, Frequency : 10-55Hz 1. Function test is
. Vibrati Amplitude : 1.0mm, OK.
fbration test Each direction on X,Y axe 0.5 hour, | 2+ NO glass crack,
circle 2 hours chipped glass, end
seal loose and fall,
epoxy frame crack
Pack products into the carton box. and so on.
8 Dropping test Drop it from 80cm height to ground. | 3. No structure loose
Once for each side of the carton and fall.
NOTE:

11.1.1 The reliability items will be fully performed in new sample qualification,
11.1.2 The reliability status will be tested as monitor during mass production. Individual reliability

test shall be

performed by lot , Moreover, the individual reliability item shall be decided according to

reliability plan.

11.1.3 All samples are inspected after keeping in the room with normal temperature and humidity for

2 hours or above.

11.1.4 Vibration test: It is not necessary to test for those products without assembly frame , back

light ,PCB and so on.

11.1.5 Dropping test : It is necessary for affirming new package.
11.1.6 For the high temperature and high humidity test, pure water of over 10 MQ.cm should be

used.

11.1.7 Each test item applies for test LCM only once .Then tested LCM cannot be used again in any

other test item.

11.1.8 The quantity of LCM examination for each test item is Spcs to 10pcs.

www.usmicroproducts.com
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12. PRECAUTIONS FOR USING LCM MODULES

12.1 Safetv instructions
12.1.1 If the LCD panel breaks, be careful not to get any liquid crystal substance in your mouth.
12.1.2 If the liquid crystal substance touches your skin or clothes, please wash it off immediately by
using soap and water.

12.2 Handling Precautions

12.2.1 Avoid static electricity damaging the LSI.

12.2.2 Do not remove the panel or frame from the module .

12.2.3 The polarizing plate of the display is very fragile . So, please handle it very carefully.

12.2.4 Do not wipe the polarizing plate with a dry cloth, as it may easily scratch the surface of the

plate.
12.2.5 The color tone of display and background of LCM has the possibility to be changed in the
storage temperature range.

12.2.6 Pay attention to the working environment, as the element may be destroyed by static electricity.
--Be sure to ground human body and electric appliance during work.

--Avoid working in a dry environment to minimize the generations of static electricity.
--Static electricity may be generated when the protective film is fast peeled off.

12.2.7 When soldering the terminal of LCM, make certain the AC power source of soldering iron

does not leak.

12.2.8 If the display surface becomes contaminated ,breathe on the surface and gently wipe it with a
soft-dry- clean cloth .If it is heavily contaminated ,moisten cloth with the following
solvent(ex:Ethyl alcohol).Solvents other than those above-mentioned may damage the
polarizer(Especially ,do not use them .ex: Warter / Ketone)

12.3 Operation instructions

12.3.1 It is recommended to drive the LCD within the specified voltage limits, try to adjust the
operating voltage for the optimal contrast, the color and contrast of LCD panel will varies at
different temperature.

12.3.2 Response time is greatly delayed at low operating temperature range. However, this does not
mean the LCD will be out of the order, It will recover when it returns to the specified temperature
range.

12.3.3 If the display area is pushed hard during operation, the display will become abnormal.

12.3.4 Do not operate the LCD at the environments over the specified conditions, this may cause

damage on the LCD and shorten the lifetime.

12.4 Storage instructions:
12.4.1 Store LCDs in a sealed polyethylene bag.
12.4.2 Store LCDs in a dark place, Do not expose to sunlight or fluorescent light. Keep the
temperature between 0°Cand 35°C.
12.4.3 Avoid the polarizer touch any other object, ( It is recommended to store them in the container in
which they were shipped.)

12.5 Limited Warranty
12.5.1 USMP will replace or repair any of its LCD modules, which are found to be defective, when
inspected in accordance with USMP LCM acceptance standards ( copies available upon request )
for a period of 12 months from ink- print date on product

www.usmicroproducts.com 20 +1 (800) 741-7755
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12.5.2 Any defects must be returned to USMP within 60 days since ship-out. Confirmation of such
date shall be based on freight documents. The warranty liability of USMP limited to repair and/or
replacement on defects above (7.1,7.2)

12.5.3 No warranty can be granted if the precautions stated above have been disregarded. The typical
samples are as below:

-- LCD glass crack/break
--PCB outlet is damaged or modified.
--PCB conductors damaged.
--Circuit modified with by grinding, engraving or painting varnish.
--FPC crack
12.5.4 Modules must be returned with sufficient description of the failures of defects. Any connectors

or cable installed by the customer must be removed completely without damaging the PCB outlet,
conductors and terminals. Modules must be packed with the container in which they were

shipped.

www.usmicroproducts.com 21 +1 (800) 741-7755
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13. Packing method------ TBD

www.usmicroproducts.com 22 +1 (800) 741-7755





