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1. GENERAL SPECIFICATIONS (= Z R iE R IR)

I[tem XiH Contents W% Unit #f
Dgpggépe 16.7M LTPS AMOLED
Diago}r%alﬂl__ength 196 Inch
Recommefrgg&/gv;ji_nr% Direction ALL 0’ Clock
Dot arlgrlggement 410*3(R.G.B)*502 Dot
Aséi;njgg s(izimg *(%V;;: N 35.36*44.07*2.57 mm’
ﬁ'\f; ;e}sge %{g: ET )) 33.07%41.21%0.800 mm’
Viﬁef\%i oo r?aﬁag’;H) 31.57*38.60 mn’
;;%ejljji\ze( %\%—)‘) 0.1335*0.1335 mm’
;;V)é%ﬁ BV6802
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B SN e‘u#%ﬁﬂ;ﬁﬁﬁvoﬁsel MMMWM ~=|0-3000.05(Encap) =, e 32.77%0.15 (Foom)——=
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% \N\\NN\\I
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58T g 3 NO.  SYMBOL

T 7 Pin Assignment]

View Angle: [35/88/88/85 1 |LCD_RST
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3 12.70£0.5 — 3 _LOU\Hm
D tEy — 4 LD CS
s - e? E 5 |SPT CLK
54 T 3 6 |SPI S101
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3 e 8 ND
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CTP-INT
B G 22 [SPI_SI03
A Specification: . 23 ISPI SI02
1 iy o 1951002 1074 ol AL i 24 CLRN
3). Operating temp.: Mmoonzwmoeﬂ MATERIAL FINISH Wﬁgr DIMENSION
Storage temp.: -30 ﬁ.1+ﬂo G SPEC DIMENSION Shenzhen Osprey Optoelectronics Technology Co., Ltd.
E G 4). 1C: CO5300AF-32(Display);CST820 (Touch);BV6802(POWER); FPC ﬁW_n __u_u_. @Wﬂ
T 5). Interface: _,\_nc_.m_\arﬁ:mmmmwon_u\_,\_mz.%tmx Gamma 2.5&2.2(Options); _ APPROVED TITLE: AMOLED SIZE | UNIT | SHEET NUMBER| REVISION
X ww Mwannm._u._h_umwm:%”no.mo. QSPI CHECKED PRO ND: | Am196Qa10502Lk | A4 | ™™ | 1 of 1
E 8). Recommended Case Open Area should be less than Module V.A; DESIGNED —LH—L.H momggmw DG N ol ANGLE @m SCALE: 11
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7 FeEL gt REV | Date Description
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@ 1.952" AMOLED a3 J .&M\\&_
£ 8 = B > i
seL| £ < M \\\_
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JEAF |
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I
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Specification: e ol 23 ISPI S102
> 1). Display mode: 1.96" 410*502 16.7M Colors AMOLED; PR 24 [VCT EN
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4).1C: CO5300AF-32(Display),CST820 (Touch);BV6802(POWER); R196CRK-001-POL-V01 T e G
M 5). Interface: MCU;Brightness: 750CD/M?(Type); Gamma 2.5&2.2(Options); R196GRK-001-P78J-CVL-V02 APPROVED TITLE: AMOLED SIZE | UNIT | SHEET NUMBER| REVISION
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3. ABSOLUTE MAXIMUM RATINGS( )
Parameter Symbol - SPec Unit Mote
hin. Typ. Max
Analog/boost power voltage VLI -0.3 - 5.5 W -
I/0 voltage VDDIO -0.3 - 5.5 v -
Operating temperature Top =20 - 70 T -
Storage temperature Tstg -40 - 20 T -

4. ELECTRICAL CHARACTERISTICS(

Item Symbol Min. Typ. Max. Unit Remark
Digital Power supply VDDIO 1.7 1.8 1.95 A Ref
Analog Power supply VBAT 2.7 3.7 4.8 A Ref

1) MNormal Mode

Power Supply :BV6802, VBAT=3.7, VDDIO=1.8V, ELVDD=4.6V, ELVS5=-2.4V

Frame Frequency: 60Hz

Display Condition Symbol Min. | Typ. | Max. | Unit | Remark
100% Pixel On Normal mode mW Ref
500nits /
2) Idle mode

Power Supply DDIC SH8501A VBAT=3.7, VDDIO=1.8V, ELVDD=4.6V, ELVS5=-2.4V

Frame Frequency: 15Hz

Display Condition Symbol Min. | Typ. | Max. | Unit | Remark
10% Pixel On 50nits Idle mode i mw Ref
3) Deep Standby Mode
Display Condition Symbol Min. [ Typ. | Max. | Unit | Remark
All Pixel Off,0nits/ Vci Standby mode 200 A Ref
off/Vddio on
4) HBM

Power Supply : BV6802, VBAT=3.7, VDDIO=1.8V, ELVDD=4.6V, ELVS5=-3V

Frame Frequency:60Hz

Display Condition Symbol Min. [ Typ. | Max. | Unit | Remark
100% Pixel On 1000
it Power ! mW Ref
nits

41 Display Driver IC

CO5300AF-32 (Refer to the IC datasheet).

6. BACKLIGHT SPECIFICATION(
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7. ELECTRO-OPTICAL CHARACTERISTICS( )
Item Symbol | Condition | Min Typ Max Unit Note
Surface Luminance Lv 6-0° 750 cd/m2 Notel
Luminance uniformity | 8 WHITE @=0° 85 - - % Note2
Contrast Ratio Cr Ta=25¢C - 100000:1 - - Note3
Up/Down/
Viewing Angle 0 Right/Left 85 - - deg Note4
Cr>10
Red x TBD
Redy TBD
Green x . TBD
Color Coordinate of Greeny g__%o TBD
CIE1931 - - Note 5
Blue x Ta=25C. TBD
Blue y TBD
White x 0.270 0.290 0.310
White v 0.290 0.310 0.330
NTSC ratio - - 97 108 - % CIE1931
Life Time T95 25C 200 - - hours -

8.INTERFACEDESCRIPTION(: M 2 X H#iR)

Pin No. Symbol Vo Description Memo
Pinf 5 oy ik I
H

1 LCD_RST I AMOLED Reset signal pin
2 GND P Ground
3 LCD TE 0 Tearing effect output pin ; Enable Cmd:0x35
4 LCS CS I Chip selection pin Open/GND
5 SPT_CLK 1 QSPI clock pin
6 SPT_S101 I QSPI data pin
7 SPT_S100 10 QSPI data pin
8 GND 3 52 45 B Dt 5 2 3 P Ground
9 IM1=NC / NC
10  MTP I AMOLED OTP Voltage input Pin ; Please fix this pin

11-12 |VBAT P Input Power Supply to the PMIC

13-14 |GND P Ground
15 |I0ovVCC P Power Supply for I/0 System.
16 [VDD P Power supply for LCM internal Analog
17 [TP_INT I CTP Driver 12C interrupt output pin
18  [TP_RST I TP The reset pin.
19 |TP_SDA 10 CTP Driver I2C data pin
20 |TP_SCL I CTP Driver 12C clock pin
21 |GND P Ground
22 |SPI_SI03 I QSPI data pin
23 [SPI_SI02 I QSPI data pin
24  |[VCI_EN p VCI Enable Input Voltage 1.8V/3.3V (Power IC
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9. TIMING CHARACTERIST (i 7 4$1E)

3.3.1 Power On/Off Sequence

External OTP | MIPI | OTP .
IC State | Power.ON | SEEP-In i | Initial | Intemal Power On Sequence Display-On
WVDDIx0.5
VDDl ov
WCIxD.S
Vel ov /
RESX_ov | Inkial Image
SL PO Seiling e DISPON
MIPI IF ov L= Ll | wn ] il ”] ”I
a0y o >10ms g SIS oy > S >5me >E0ms
order H

Figure 15 Power-On Sequence

IC State [ Dispay-On | Displayonl | Seesin

VDD ; ——l_ov

VCI 1 "'-.. oV

RESX . ! el | ] gl ax

MIPI UF \*:I_|_|| \[”J | ov

* Min. Zirame L; Min. Strame ‘éd:-umsh ‘:\- 1m;;‘.-\nynrder
Specification
Characteristic Symbol = = Unit
n. ax.
Chip select setup time tossq 10 - ns
Chip select hold time CSX teshg 10 - ns
Chip select “High" pulse width Lot 20 - ns
Write cycle time tweg 20 - ns
SCL
SCL "High" period (Write) (Write) turha 10 - ns
SCL “Low" period (Write) tiwrig 10 - ns
Read cycle time treq 100 - ns
SCL
SCL "High" period (Read) (Read) trdng 50 - ns
SCL “Low" period (Read) traiq 50 - ns
Data setup time DI tdsq 10 - ns
Data hold time tang 10 - ns
ccess time - ns

A ti SDO 40
Output disable time todq 20 - ns
Rise/Fall time - tots - 1 ns
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10.Reset timing

Shalrter th?n tRESW \ N

RES

- IREST -

Internal Status Normal Operation X Resetting X- o pmial Conation |;

Reset input timing:
VDDI=1.65 to 1.95V, VDD=2.7 to 3.6V, AGND=DGND=0V, Ta=-40 to 85°C

Symbol | Parameter Related Pins | MIN | TYP | MAX | Note Unit
tresW *1) Reset low pulse width | RESX 10 - - - us
B _ B 10 Wh_en reset a_pphed ms
. . during Sleep in mode
tresT 2) Reset complete time -
_ _ 120 When reset applied ms

during Sleep out mode

Note 1) 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 10us Reset
Reset starts
Between Sus and 10us (It depends on voltage and temperature condition.)

Note 2. During the resetting period, the display will be blanked (The display is entering blanking sequence, which
maximum time is 120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in Sleep

In —mode) and then return to Default condition for H/W reset.

Note 3. During Reset Complete Time, data in OTP will be latched to internal register during this period. This loading
is done every time when there is H/W reset complete time (tREST) within 10ms after a rising edge of RESX.

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

| I Reset is accepted

Note 5. It is necessary to wait 10msec after releasing RESX before sending commands. Also Sleep Out command
cannot be sent for 120msec.

NO. Test ltem Test Condition Inspection after test
75 SEIG SEEG %A I bt
High Temperature Tnspection after 274 hours storage at
1 Storage 80£2°C, 240 hrs room temperature, the sample shall be
free from defects.
) Low Temperat‘ure Storage _4049°C. 240 hrs GRS 2540 B F1E 3 5 LA A N 2
i 7 JEARE IR R, ARV LB )

High Temperature
Operating EimiRlE

Low Temperature

70+£2°C, 240 hrs 1. Air bubble in the LCD
(B <)

4 Operating TEEJET}’T%{/E _20i2 C, 240 hI‘S 2. Seal leak (/EJ&) ;
Damp proof Test Storage . . 3 Nomdisplay (Rf
5 %/ﬂ%%—/ﬁ 60+2°C, 90%RH, 240 hrs 4. Missing segments( JRZE);
6 Temperature Cycle Storage| —40°C «» +80°C dwell time=0.b5hrs 100 5. Glass crack (BUARH ;
N P 6. Current IDD is twice higher than
A 8
W IAEIR Cycles. initial value
‘ _ Frequency (41 %) : 10HZ-55Hz (I Tdd K FRIRHE R 265
Vlbriifi?n Test Amplitude (FRME) :1.5mm , x,7v,z 7. The surface damage CEMH#if5)
7 f)&/ﬁﬁﬁ% every direction for 1 hour 8. Do not meet the electrical chara
(Packing condition) CfIBEIRZS, cteristics (AN RHBH SRR

XY, Z FATTEA T /N
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Drop to the ground from 1M height,

Dropping Test one time, every side of carton
8 PRV (Packing condition) (EERZE, —XK
N w1, 6 T % — 1K)

Voltage:8KV;

Air discharge (&3S H), 10 times
%{Eﬁ Voltage:4KV; (C:150pf; R:330Q;)
A Connet discharge (BEflitrE), 10 times

ESD Test

Remark (#i3):

1. The samples should be applied to only on test item(&EAMEMNRAE S REEHA TH A — DL E) ;

2. Sample size for each teat item is 5 10 pes (FFANMRRTA B IFE S E N 5710 /) ;

3. For Damp Proof Test, Pure water (Resistance>10M Q)should be used Cxf-T-Biliaad, R56HH ) FH 7K 6200 2
RLBER T 10M BRI ZE7K)

4, In case of malfunction defect caused by ESD damage, if it would be recovered to normal state
after resetting ,it would be judged as a good part (AISREHFHG|FEMS M, YiRE — B 65 Een
WEIEH, WKL kb

5. Failure Judgment Criterion: Basic Specification ,Electrical Characteristic, mechanical

Characteristic, Optical Characteristic CHBEFIBIARAE: FEAFME, BAFME, VURERHE, Jomdete .

12.INSPECTION CRITERION( )(  REX-BZ-001)

13.PRECAUTIONS FOR USING LCD MODULES(

1311 As glass is fragile, It tends to become or chipped during handling especially on the edges. Please avoid
dropping or jarring. Do not subject it to a mechanical shock by dropping it or impact. (HI-FBEFERMEIK), i
U ARERR A I X, B BVE BiRE), ASREHUARREL) .
13.1.2D0 not apply excessive force to the display surface or the adjoining are since this may cause the color tone
to vary. Do not touch the display with bare hands. This will stain the display area and degraded insulation
between terminals(some cosmetics are determined to the polarizer) GHZIMENIEKIIIE ST B RpRaERAL, &
M5l E AR . ANERRT AL RSB, 18 MRS AN AR 7 2 (B IR BE ) —Se A0 1) R H ' 7 TR E 1)
13.1.3The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this
polarizer carefully. Do not touch, push or rub the exposed polarizes with anything harder than an HB pencil
lead (glass, tweezers, etc.). Do not put or attach anything on the display area to avoid leaving marks on it.
Condensation on the surface and contact with terminals due to cold will damage, stain or dirty the polarizer.
After products are tested at low temperature they must be warmed up in a container before coming in to contact
with room temperature air. ( 7l fd /s BREUE R -F I RO ot vk B o Bk, /0B E. IZAEEE R T
HB VS (B, BET5)  Hefih, 98 sUBEEAR B ot b AN B8 RS B A TE S X 38 E DA G B TR . AN BEAE
AN TR BIARBFRMEROG o P2 E R TIN5, 5 E AR mT L A 4% N THE)
13.1.4If the display surface becomes contaminated, breathe on the surface and gently wipe it with a soft dry cloth.
If it is heavily contaminated, moisten cloth with one of the following solvents: Isopropyl alcohol;
Ethyl alcohol . Do not scrub hard to avoid damaging the display surface (83 EI/RFI3275, A% FHRKAS
BRI TSR W2 E, A FH—FaRIRA e i, WK o SRR L e BUA R P . )
13.1.5S0lvents other than those above-mentioned may damage the polarizer. Especially, do not use the following:
Water, Ketone, Aromatic solvents. Wipe off saliva or water drops immediately, contact with water over a long
period of time may cause deformation or color fading. Avoid contact with oil and fats. (J&LA FFRFNRIEFIAN,
FAEEF P B MR, R B R DU K, A, D5IRIETN) . SLRNEER MR EKE, K] 5Kl ]
AT AR . S e AT E)
13.1.600 not attempt to disassemble or process the LCD module. CiZ)3FEIR S B RpEE)
13.1.7E1ectro—5tatic Discharge Control, Since this module uses a CMOS LSI, the same careful attention should be paid
to electrostatic discharge as for an ordinary CMOS IC. To prevent destruction of the elements by static
electricity, be careful to maintain an optimum work environment. (T & B FHCMOS £ERCHE IS, B4FRIE
B . XTCMOSHRAT, ERFRHIVERE . AP LU, RS B TAEMED
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13.1.8 Input logic voltage before apply analog high voltage such as LCD driving voltage when power on. Remove analog
high voltage before logic voltage when power off the module. Input each signal after the positive/negative
voltage becomes stable. (JFHUR, Jeibi@#ik, MESEBMGEE, WME/RFFERINEE. KU, SEHFEN&EE, H
KB K. IEFORIERTSE 5 S ERES. D

13.1.91n the use of connector products, the operating process of attention to turn off the power before pull off and
insert action. To avoid damage to the module (FEAEFHEEHEASINI MM, Flifad FvE w5 00 M W Vs P A7 SO sl A, e
PARREIN o)

13.1.10 Precaution for assemble the module with BTB connector:Please note the position of the male and female

connector position, don’ t assemble or assemble like the method which the following picture shows

CHIBOR AR B 8 e e SR n BHRE . TR RE SR N A B BOE AL E, 1520 BLT B PR MR 107 20

13.2 Storage Modules 177
13.2.1store them in a dark place. Do not expose to sunlight or fluorescent light, keep the temperature between 0° C
and 35° C, and keep the relative humidity between 40%RH and 60%RH. CGEEGORAT, 5 BB R B 70 K PH Y B kT
T, GRIFIREELE 0735 $RICEZIH, fREFAHXNEAEAE 40%RH F1 60%RH 2 [A]. )
13.2.2The polarizer surface should not come in contact with any other objects (We advise you to store them in the

anti-static electricity container in which they were shipped). (ff)6 32 B fdsfit oAb, BEHE RIZk
Fr AT

13.3 Soldering
13.3.11ron head temperature (E&%k3<SZBRIEAT) : 350+10°C, Soldering time CJRFEMFIA]) : <3-4S. Soldering don’ t repeat
above 3 times C/EEEREZIE 3 VO

13.3.21¢ soldering flux is used, be sure to remove any remaining flux after finishing to soldering operation (This
does not apply in the of a non-halogen type of flux). It is recommended that you protect the LCD surface case
with a cover during soldering to prevent any damage due to flux spatters. Cn S AE FHBET, G —E
TG R PR (BRIERCIBIRERD o BRI F 55 7 ORY 57 7 T LA 3k o ERJ2 751) ek L 36 R AT 45338 . D

o

14. PRIOR CONSULT MATTER (#2515 35 10)

14.1 For OSP electronics standard products, we keep the right to change material, process ...
for improving the product property without prior notice to our customer.
¥ BT HIRR R, JRATOR B AEANE % B OLS  Jade fen b ME RE T BSCR SRR RL BN T
PRI )

14.21f you have special requirement about reliability condition, please let us know before you

start the design on our samples.
Clnot TSRV 26 A R R SR, TS ERE B T R AT @ A 3RA1T)
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