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1. Revision Record
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2. General Description

Module No.: SPEC-KWHO035ST28-F01 V.2

2.1 Description

KWHO035ST28-F01 V.2 is a Transmissive type color active matrix liquid crystal display (LCD),
which uses amorphous thin film transistor (TFT) as switching devices. This product is
composed of a TFT LCD panel, driver IC, FPC and backlight unit .

The following table described the features of FORMIKE KWH035ST28-F01 V.2.

2.2 Application
Mobile phone, Multimedia products
and other electronic Products

Etc.

2.3 Features:

Features Description UNITS
LCD type 3.5TFT -
Dot arrangement 320 (RGB) X480 dots
Driver IC ILI9488 --
Color Depth 65K
Interface MCU 16 or 8 bit Interface
View Direction ALL
Module size 56.54(W) x84.96 (H)x2.2(T) mm
Active area 48.96(W) X73.44 (H) mm
Dot pitch 0.153 (W) X0.153 (H) mm
Back Light 6 White LED In parallel --
With/Without TSP Without TSP
Weight(g) TBD
www.wandisplay.com 4/21 Ver.1.0
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FORMIKE

iImensions

3. External D
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NOTES:
1. DISPLAY TYPE: TFT
2. MODULE SIZE: 3.5INCH
3. OPERATING TEMPERATURE: —20C~70'C
4. STORAGE TEMPERATURE: ~30°C~80°C
5. DRIVER IC: 1194861
6. VIEWING DIRECTION: ALL
7. BACKLIGHT: 6LEDS/PARALLEL
8. ROSH COMPLIANT
9. Unspecified tolerance is £0.20mm
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4. Interface Description

PIN NO. [PIN NAME DESCRIPTION
1 GND System ground.
2-3 |VDD Power supply (+2.5V-3.6V).
IMO 8 or 16 Bit Interface select:
4 IMO=0 16-Bit 8080 system Interface. DBO0-DB15 is used.
IMO=1  8-Bit 8080 system Interface. DBO0-DB7 is used.
5 |CS Chip select input pin(“ low” enable).
RS This pin is used to select "data or command”
6 When RS="1", data is selected.
When RS="0", command is selected.
7 WR Write signal input, Active” L”
8 RD Read signal input, Active” L”
9 RESET Reset input pin, When reset is “L”, Initialization is executed.
10-25 DB0-DB15 16-Bit Data Bus_. _
Note: Please fix unused pin to ground.
26 |GND System ground.
27 INC(YD) NC(Touch Panel Down Side Wire.)
28 INC(XL) NC(Touch Panel Left Side Wire.)
29 INC(YU) NC(Touch Panel Up Side Wire.)
30 |NC(XR) NC(Touch Panel Right Side Wire.)
31-36 |[LEDK1-K6 Power supply for LED backlight Cathode input.
37 |LEDA Power supply for LED backlight Anode input.
38 |GND System ground.

www.wandisplay.com
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5. Absolute Maximum Ratings
The absolute maximum raings are listed in Table 41, When the IL19488 is used bayond the absolute maximum
ratings, it may ke parmanently damaged. Lising fhe ILI9438 within fhe following limits of slectrical charactenstics is
strongly recommended for narmal operation. If these electical charactenste conditions are exceadead during
niormal operation, the ILIS48S will matunction and cause poor reliab-dny.

Module No.: SPEC-KWHO035ST28-F01 V.2

Tabke 41: Absoluie maximum Ratings

Man Symibaal Uit Valus
Sapply vohagaiAnakeg W =~ DGHD v 03 =3
Sapply veliaga (10 IO GG - DOMD v 403 ~ 313
OTF Supply volings DOWIDH - DGHD W 04 -s70
Supply voltaga DEWEH - DGHD ¥ 04 -.80
Sapply vollaga DOWDL ~ DEWD L 0.3 =.50
Saipply vollags VO ~ DGO L 403 - +35
Sapply vollaga WGL = CGMD W 02 =.18
| Emver supply voltage VI vieL v B0V
Cutver iipply woltage VGHHEGL W 2o
Ingeuit vollage L) L M3 = IONEE + 03
HE Inpar volinga WHEZIN L N3-+1E5
Oy ratng RHmpsraLr s Topr 30 - =70
Sandngs TempsEra e Tsg { -56 - +110

MNote: Even i the absclule maximum rating of one of the above parameters & axcasded only lor & short while,
the quality of the product may be degraded. Tharelore, be sure o use the procuct within the range of the
absolule maximum ratings,

www.wandisplay.com 7121 Ver.1.0
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6. Electrical Characteristics

Module No.: SPEC-KWHO035ST28-F01 V.2

——
fem | symbot | condion | wn | vye | men  Jumi| Now
Power & Operilion Vollnge
Arclog operatrg valags Vel . 28 28 a3 v
Lagk: oparating voliage IV 3 | 65 18 13 v | Noss1, 2
TP Supply voltags DO OH B . T . T
Logic High lavel inpul voltage Wi 0.7 IOV KOWEC v | mose
Logic Low keval inpul volags Vi - 0.3 0. 3°ICWCT W Fanas |
T;_““‘,ﬂ;&":ﬂ ":::cwﬁﬁ VicH O = - 1.0mA 0.8IOVES ONTC v | Mo
:";;":;: “"“Emz”"::’:l WL oL = 1.0k o BN v | hom
GCiaie Diwar High Voikags Wi - ([N . 20
Giate Diiver Low Voltage WL . 150 : &0
Driver Suppdy Voltage - WG 18 - i
It and Out
Logic High Lewel Input Vokags Wi - 0. = IovCs . OACL
Logi: Low Lavel Input Voltng Wil ; DGHD 03T IOVEC
¥ COM Opssation
DC VoM Ampitade Voltage | voom | | IET | | 008 | v | mowa
Sapires Dirfve
Source Ouipul Aangs Wisoin - i1 . WREGIOUT-0.1 W Note 4
Pastive Gamma Fsferencs Voliage | VREGIOUT : 1625 - 5.5
Magative Gamma Relerence Voltage | VRESIOUT r B . 3808
Scarcs QUL Setting Time T m&':mm 0 uS | Momed. 4
Owipul Dewiation Volage ey ;:';::1_; . : 20 v | Mose
e | 4 2 > Ganape = BY - . 15 my -
Output OHeet Veltage VOETERT - - . a5 Y Feoie: 2
Bogaber Dpssation
Booster (VCI2) Valtige DOVDH 8 ¥
Boomar (VOIS Voltage ni ey - -B W
Bogster (VC1E Drop ¥Vokage) VCIx2 drop I | Ml 5 o
Cinie Drwar High Voltage WiEH - [n)n] . 20 W
hate Ditver Low Voltage WL 150 &0 v
Standby mode current consumption (Ta = 28 C, Inerface : DBI and ORI}
F o b M NG W BV : 100 A
Deap Stancby mocks Vil KRG Y . i usk
M §:

1. Ta = -30 to 70 C {no damage up 6 857 [at maimoem)), BOVCC=1.85Y 1a 3,3V, VCI=2 5V 16 3,3V, DGMND=0YV
2. Supply the digital KOWVEC volsge egeal to or bess han the analog YOl voltage.

3. Source channal loading = 10K} 30pFchanned

d. The macimurm valus & betwesan 10K ek 'channal and Gamma ssiting valus.
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7.Timing Characteristics.

Module No.: SPEC-KWHO035ST28-F01 V.2

7.1 Reset Timing Characteristics.

Display Status Normal operation ) Resetting “1 {Du:unuljlﬁ:rm I-ll':'ll.l'l'hhnmﬂ]
Si | Symbal ____Paramater Min Illu Unit
RESX | (AW Resal pule duraton 10 : us
AT Reset cancal o) i
(note 1,6,7] i

Nofe 1 The resel cancel includes also requared fime for loaaing |0 bytes, VOOM seiting and other seiings from
EEPROM 1o registers. This loading is done every Bime when there is HW reset cance! Eme (1AT) within 5

ms affer a nsing edge of RESX.
Male 2: Spike due lo an elecirosiabic .qﬁsdurg'p ot HESYX ine does nof cause Mreguiar system resel according lo
iy Fabie badow:
HESX Pulse ___Action
Sharier than Sus Hesei Pejeciod
Loncper than Suis Arsat
Batweean Sus and Sus Rasat siars

MNaote 2 Dunng the Rasefting panod. the display will be blanked (The display s enfenng blanking sequence.
which maximum fme i 120 ms, when Resel Starls in Sleep Out =mode. The display remains e Blank
slate in Sleap fn -mode. ) and then relen fo Defaull condition for Hardware Hesal

Ao 4; Spke Bajeciion alse apples dunng a vald resed pulse as shown below:

1 Bin
- y

Fewet i accepind

Tipan

—4‘7 Less than 2oy andth positire spikee will be rejecied.

Note 5: When Resel applied during STeep in Mode.

Nonhe & When Resel appled during Steep Our Mode

Motes: [t is necessary o wall Smaec after releasing RESX before sending commands. Also Slesp Oui command
cannol be seni for 120msec

Ver.1.0
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7.2. i80-System Interface Timing Characteristics.

Module No.: SPEC-KWHO035ST28-F01 V.2
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([H ] CSK H" pulas wall [E] s
g Chep St seliip birwe (Wria) 15 - 18
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WiHX mrh i ribe Confrol pulse H duralion 15 ns
twrl Wi e Confred pulse L duration 15 - [12°]
Ireive Hend Cycle (P 450 i
ROX (FM) trdhtm | Read Contral H turation (FM) B0 s :"':::::'"' e
irdilis RAaad Conliol L curalion (FM) 155 - it
trc Aeod oycle (10} 16 ns
A (10 tridh Read Contral pulss H duration ] ne W'hen read 0 data
trdl Read Contral pulss L duration 45 ns
oa ]| Wik diatn sefup fime 10 ns
e W wht | Write dala hod time 10 . s
D& S:0], For maxirmam GL=30pF
DB[E:0 1 Hesd scooss ine - 20 1 % 1 o minktwum CL-BpF
DR[T:0] ratfm Aead access lime - 340 N
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www.wandisplay.com 10/21 Ver.1.0


http://www.wandisplay.com

FORMIKE
: Module No.: SPEC-KWHO035ST28-F01 V.2

8. Backlight Characteristics.

NG
K1
NGN
K2
SO\
K3
NN A
K4
NN
K5
AGN
K6
ltem Symbol | MIN | TYP MAX | UNIT Test Note
Condition
Supply Voltage Vf 3.0 3.2 3.4 \' If=90 mA -
Supply Current If - 90 - mA - -
Reverse Voltage Vr - - 5 \'} 10uA
Power dissipation Pd - 282 - mwW -
Luminous Integ:/llty for L 260 300 340 Cd/m?2 =90 mA
Uniformity for LCM - 80 - - % If=90 mA
Life Time - 50000 - - Hr If=90 mA -
Backlight Color White

www.wandisplay.com 11/21 Ver.1.0
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Module No.: SPEC-KWHO035ST28-F01 V.2

9.0ptical Characteristics

e Bvnbiol | Conitiens m::;;ﬂm Lirin Nae
[ rarsmiiiances 9% 4.0 =
: - Vimwrirg All gt siche dala ame based on M| s
Contras] Halo CH il wig 00 fodewring o ondion
Resporee Time | Tons Taff § "a=v=0" 30 | ™ 108:NTSCON
| LAR BT
T o 1] 3 Lkt Sowrce = il LED BELLI
Viewd e BD | 4 Machine ; DAES B[
A:gl:q Carar CH=11 dan o Wwhite » 5.0V, Vaars « 0.4
Vet s Bl 6. Polarizor : NPF-TEGQ14650UHC
| : BD
Xy 0.6%4
Fad
Ya 0338 =
P iy 0.2M -
CF only Y f"'.-;""rﬂ 0,586 3 i ) .
Chvomaticily % FIII:I T.H :l_rEIEI R = Undar C light Simulialian
Bllm [——— et b
i 0,083 e
0,306
Whhe M
g 0,418 =

*Mote (1) Defimiton of Comtrast Rato (TR}
The comtrasr enrzo cun b calewlsed by the follewing expresison
Comtrast Rane (CR) = L63 'LO
Léd- Luminamce of gray bevel 61
L Lussinsmses of gray lovel O
CR=CR{3)
CR. (X) & corresponding to the Comtrast Ratio of the posnt X ot Figure in Note (55

12/21 Ver.1.0
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GROUP Module No.: SPEC-KWH035ST28-F01 V.2

"ot (1) Defimticn of FRespogse Time (TR TF:

Y
Gray Level 83 | Gray Level 63
00
00%, -y )

Optical \ /

Hesponsa
Gray Loval 0
104, J
i e Time
Tor Tat

"Note3) Definitson of Viewmg Angle

#84 The above “Viewing Aogle” s the measaring position with Largest Contrass Batioc not for good moge quality.
View Direction for pood immage quality 14 Free.  Modubes maker can mveresse the “Viewing Angle” by applnng Wids
View File

*Wote (4)  Measurement Ser-Up
The LCD modude shounbd be stabilired at a gaven tempersnee for 20 mennies fo avoid abiupt temperniare chaage
during mensurmg I ordes 7o sabilize the lansinance, the measurement shonld be executed sfter Highting Backhighs fos

20 piseey =@ 8 wemdless room
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Module No.: SPEC-KWHO035ST28-F01 V.2

10. RELIABILITY

No. | Test Item Test Condition Remark
1 | High Temperature Storage +80ct 2'C, 96 hrs Note
2 | Low Temperature Storage -30c+ 21, 96 hrs Note
3 | High Temperature Operation | +70c+ 2:c, 96 hrs Note
4 | Low Temperature Operation | +20ct 2, 96 hrs Note
5 | High Temperature & High | 5004 5 90sR.H, 96 hours Note
Humidity Storage Test
Temperature Cycle ( non ~30¢ - +25¢ ~ +80¢
6 be y (830mins < 5mins —30mins) Note
operation)
10 Cycles
Air Discharge: 2KV to with 5 times | Discharge for
each polarity
Mode of
Operation:
7 | Electronic Static Discharge Ambiance: 15c~35¢,30%~60%R.H S!nglr]e
Resistance(Rd): 330Q +10% Ischarge,
Capacitance(Cs + Cd): 150pF+£10% successive
discharge at
least 1 sec
Frequency range: 10Hz ~ 55 Hz
8 | Vibration (Packaged) Amplitude: 1.5mm
Direction of X.Y. Z for 3 Hrs in total
Height: 80cm, Time: 1
9 | Drop Test ( Packaged) 1 corner, 3 edged, 6 surfaces

Note : Recovery Time should be 2~4 hours at room temperature (20£8c) and humidity ( below 60%

R.H). No abnormalities in functions and appearance

www.wandisplay.com
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11.INSPECTION CRITERION

Module No.: SPEC-KWHO035ST28-F01 V.2

11.1 Scope
Display Quality Evaluation
Mechanics Specification

11.2 Sampling Plan

MIL-STD-105E

Unless there is other agreement, the sampling plan for incoming inspection shall follow MIL-STD-105E
Lot size: Quantity per shipment as one lot (different model as different lot ).

Sampling type: Normal inspection, single sampling

Sampling level: Level Il.

11.3 Acceptable Quality Level

Item Major Minor
Appearance 1.0% 1.5%
Electrical 0.65 1.0%

11.3.1 Classification of defects:

11.3.1.1Major defect
Any defect may result in functional failure, or reduce the usability of product for its purpose. For
Example: Electrical failure, deformation and etc.

11.3.1.2 Minor defect
The criteria on major or minor judgment will be according with the classification of defects.

11.4 Panel Inspection Condition
11.4.1 Environment:
11.4.2 Room Temperature: 25+5° C.
11.4.3 Humidity: 50+20% RH.
[llumination: 300 ~ 700 Lux.
11.4.4 Inspection Distance: 35+5 cm

11.5 TFT Inspection Criteria
11.5.1 Visual inspection criterion in cosmetic / appearance
Glass defect

N | ltem Criteria Remark
0
1 | Dimension By engineering diagram 4 I I O
(Minor) v T
E
t_t I I
ol — " L
2 | Crack (Maijor) Extensive crack 1

www.wandisplay.com 16/21 Ver.1.0
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Module No.: SPEC-KWHO035ST28-F01 V.2

Foreign particle

3 | Corner (Minor) | X <3 mm
Y <3 mm X ¥
Z< T
Ignore
T: Glass thickness
Z: Thickness
X: Length
Y: Width
4 | Side (Minor) X <5mm "
Y <3 mm ; '
Z< T R
Ignore .
T: Glass thickness
Z: Thickness
X: Length
Y: Width
TFT defect in appearance
No | ltem Criteria Remark
1 | Foreign Spot D<0.15mm, Ignore D =(X+Y)/2,
(Minor) 0.15mm<D<0.3mm, N<3 X: Length, Y: Width
Including: 0.3mm<D, N=0 ST
\?\}ﬁﬁz SS%?)E[ Distance=5mm ... I
Pin hole Ignore if out of Area AA x

0.05mMm<W<0.08mm, L<4mm, N<1
W>0.08mm, N=0
Ignore if out of Area AA

2 | Foreign Line(Minor) | W<0.03mm, Ignore L: Length, W: Width
Including: 0.03mm<W<0.05mm, L<<4mm, N<3 p— 1| —»
Black line 0.05mm<W=0.08mm, L<4mm, N<1 ’v\
White line W>0.08mm, N=0 "W
Bright line Ignore if out of Area AA
3 | Polarizer Dent/Air | D<0.2mm, Ignore D =(X+Y)/2,
Bubble 0.2mm<D<<0.3mm, N<3 X: Length, Y: Width
(Minor) 0.3mm<D<0.5mm, N<1 ST
D>0.50mm, N=0 T
Distance=5mm ®
4 | Polarizer Scratches | W<<0.03mm, Ignore L: Length, W: Width
(Minor) 0.03mm<W<.0.05mm, L<<4mm, N<{3 e— L —

www.wandisplay.com
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Module No.: SPEC-KWHO035ST28-F01 V.2

Other defects
No | Item Criteria Remark
1 | FPC (Minor) Any crack or breakage which effect the

function are not allowed

Disregard if the dirty removed

2 | Backlight (Minor) Power up is allowed.

Breaking off is not allowed.

The scratch which may causes a
problem in practical use is not allowed
3 | Bezel (Minor) Erasable dirt is ignore

11.5.2 Visual inspection criterion in electrical display
Glass defect

No | ltem Criteria Remark
1 No display (Major) Not allowed

Abnormally

Short circuit

2 | Missing line (Major) | Not allowed

3 | Darker or lighter line | Not allowed
(Maijor)

4 | Weak line (Minor) By limit sample

www.wandisplay.com 18/21 Ver.1.0
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Display Inspection

Module No.: SPEC-KWHO035ST28-F01 V.2

No | ltem Criteria Remark
1 | Bright / Dark dot ltems Area | Area | Tota B
I O [ g :
Bright 1 1 1
Dark 1 3 3 ¥
Bright & |2 3 4 oy =
Dark )
2 0 0 0 1.1sub-pixel: 1R or 1G
adjacent or 1B
dots 2.Point defect area=
Minimum Distance = 5mm 1/2 sub pixel
2 | Tiny bright dot Visible through 6% ND filter D =(X+Y)/2,
D<0.15mm, Ignore X: Length, Y: Width
0.15mm<D<0.3mm, N<3 et Lo L
0.3mm<D<0.35mm, N<1 e
D>0.35mm, N=0 ®

Distance=5mm 1
Ignore if out of Area AA

4 | Mura/Waving/ Hot | Not visible through 6% ND filter in 50%
spot gray or judge by limit sample if
necessary

* Note:

1. Defect which is on the Black Matrix (outside of active area) are not considered as a defect.

2. If any specific defect is not included in the above defect table, this defect should be judged by
Formike.

3. W: Width, L: Length D: Average Diameter N: Count.

www.wandisplay.com 19/21 Ver.1.0
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12. PRECAUTION RELATING & PRODUCT HANDLING

Display is assembled and adjusted with a high degree of precision. Do not attempt to make any
alteration or modification.

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

12.2 HANDLING

12.2.1 Avoid any strong mechanical shock which can break the glass.

12.2.2 Avoid static electricity which can damage the CMOS LSI - When working with the module,
be sure to ground your body and any electrical equipment you may be using. The followings should be
noted:

12.2.2.1 CMOS-LSI is used for the module circuit; therefore operators should be grounded
whenever he/she comes into contact with the module.

12.2.2.2 Do not touch any of the conductive parts such as the LS| pads; the copper leads on the
PCB and the interface terminals with any parts of the human body.

12.2.2.3 Do not touch the connection terminals of the display with bare hand; it will cause
disconnection or defective insulation of terminals.

12.2.2.4 The modules should be kept in anti-static bags or other containers resistant to static for
storage.

12.2.2.5 Only properly grounded soldering irons should be used.

12.2.2.6 If an electric screwdriver is used, it should be grounded and shielded to prevent sparks.

12.2.2.7 The normal static prevention measures should be observed for work clothes and working
benches.

12.2.3.8 Since dry air is inductive to static, a relative humidity of 50-60% is recommended

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

12.2.4 The polarizing plate of the display is very fragile. Please handle it very carefully, do not
touch, push or rub the exposed polarizing with anything harder than an HB pencil lead (glass,
tweezers, etc.)

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

12.2.6 Do not touch the display area with bare hands, this will stain the display area.

12.2.7 Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with a
cleaning naphtha solvent.

12.2.8 To control temperature and time of soldering is 300+ 10°Cand 3-4 sec.

To avoid liquid (include organic solvent) stained on LCD Module.

12.3 STORAGE

12.3.1 Store the panel or module in a dark place where the temperature is 25C =5Cand the
humidity is below 60% RH.

12.3.2 Avoid exposure to direct sunlight or to the light of fluorescent lamps.

12.3.3 Do not place the module near organic solvents or corrosive gases.
Do not crush, shake, or jolt the module.
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12.4 LIMITED WARRANTY

12.4.1 FORMIKE modules are not consumer products, but may be incorporated by FORMIKE's
customers into  consumer products or components thereof, FORMIKE does not warrant that its
modules and components are fit for any such particular purpose.

12.4.2 The liability of FORMIKE is limited to repair or replacement on the terms set forth below.
FORMIKE will not be responsible for any subsequent or consequential events or injury or damage to
any personnel or user including third party personnel and/or user. Unless otherwise agreed in writing
between FORMIKE and the customer, FORMIKE will only replace or repair any of its Modules which is
found defective electrically or visually when inspected in accordance with FORMIKE INSPECTION
CRITERIA

12.4.3 No warranty can be granted if any of the precautions state in handling liquid crystal display
has been disregarded. Broken glass, scratches on polarizer mechanical damages as well as defects
that are caused accelerated environment tests are excluded from warranty.

12.4.4 In returning the modules, they must be properly packaged; there should be detailed
description of the failures or defect.

13. OTHERS

13.1 If there is any not specified quality standard in this specification as well as RMA , please refer
to < INSPECTION CRITERIA>. Contact FORMIKE to get the complete <INSPECTION CRITERIA> by
the contact window or feedback@wandisplay.com.

13.2 Special agreement of <INSPECTION CRITERIA> is recognized only in writhing between
FORMIKE and the customer also indicated it before ordering.
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