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SPECIFICATIONS OF

LCD MODULE

1.Features

b)

c)

d) View angle: 6:00 o’clock
€) +5V power supply

f)  1/240 duty cycle

g0 WHITE LED sidelight
h) 4 Linestouch screen

2.0utline dimension

320* 240 dots graphic LCD module
Built-in controller (RA8835P3N or Equivalent)
STN Blue mode, Transmissive, Negative

166.741.0
151.75+0.5 14.95+0.3
4+0.3 15240.3
11.1+0.5 140.65+0.5
18.5+0.5 132.540.5 (T/P)
25+0.3 122+0.3(V.A. T/P)
28.41 115.17 (A.A)
p2-1 Py
> 1 7777 e =2
B T g
0|
™)
9 2004+2.0
T«
A 8 '3 e -
S—
g S A 48 ——
o b - < ‘ 0| (Black wired) <
24342 AN0YIAN | 3 s 5 icassio/%
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3.Absolute maximum ratings

ltem Symbol Standard Unit
Power voltage Vop-Vss 0 - 7.0 v
Input voltage VIN VSS - VDD
Operating temperature range VOP -20 - +70 C
Storage temperature range VST -30 - +80
4.Block diagram
D0 ~0O7 1+' Colunn Drver 240
RAOOZEH3 |sw| _ “oo0
WR —— or equivalent 320 x 240 dots
RD —» - 2
Conirel LS| y
320
Al ——| Rasess 7 J/
5 —
l 3 Segment Dirver
ST ———s - T RANOSEXG
or eguivalent
SEl1 —
A
;l; X-tal l By Sz 12 A2
258K SRAM | R
I I 1
—* NegaPodl Reverss |
_ . Circult i
wo —— —
v 477[7 | BiasCimuit || TCC |[—— ToLsl
VEE
T ll DC/DC (LT16817) |
DIN ——
OS] — X2
DCLE—» T
TS —— | ung7gas (Y0
N — -
PEN #—u -
PEN] s Ta
DOUT *—
Touch screen
LED& —— LED Backlight j
LEDK
VA 2/16 2011/01/18
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5.Interface pin description

il Symbol Externgl Function
No. connection
1 Vss Signal ground for LCM (GND)
2 Voo Power supply Power supply for logic (+5V) for LCM
3 Vo Operating voltage for LCD
4 A0 MCU H: Instruction L: Data
5 WR MCU Read enable signal
6 /RD MCU Write enable signal
7~14 DB0O~DB7 MCU Data bus line
15 /ICS MCU Chip enable signal
16 /IRST MCU Reset signal
17 VEE Power supply Negative voltage output
Selection of 8080 family processors or 6800 family processors
18 SELT MCU (H=6800,=8080) ’P yP
19 DCLK External Clock Input. This cloqk runs the SAR conversion
process and synchronizes serial data I/O.
20 /cST Chip Select Inpgt. Controls conver;;ion timing and
enables the serial input/output register.
21 DIN Serial Data Input. If CS is LOW, data is latched on rising edge
22 DOUT (Touch screen Serial Data Output. Data is shifted on the falling edge of
control) DCLK. This output is high impedance when CS is HIGH.
23 PEN Pen Interrupt.
o4 PEN1 Pen Interrupt. Open anode output (with 200kQ pull-up resistor
externally).
25 IN3 Auxiliary Input 1. ADC input Channel 3.
26 IN4 Auxiliary Input 2. ADC input Channel 4.
Contrast adjust
A) DC/DC not buildin B) DC/DC buildin
VDD VDD
+VID
[ CM vss L CM i VR —__—+VDD
VR -VEE -VEE

V0
Voo-Vo: LCD Driving voltage
VR: 10k~20k
V:A

Vss
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6.0Optical characteristics

01 @'\» ¢2
2
Q/:k? 12:00 <\y
X /
/ 9:00 / 3:00
6:00
STN type display module (Ta=25C, VDD=5.0V)
Item Symbol | Condition Min. Typ. Max. Unit
01 - 45 - de
Viewing angle v2 C=2 - 60 - ’
gang D1 i 40
D2 40
Contrast ratio Cr - 6 - -
Response time (rise) T: - - 300 - ms
Response time (fall) Tr - - 300 -
7.Electrical characteristics
LED back-light
ltem Symbol | Condition Min. Typ. Max. Unit
Forward Current IF - 70 105 140 mA
Reverse Voltage VR _ 31 33 _ vV
LED Power Dissipation PD ) ) 0.35 ) W
X 0.28 0.30 0.32
AVG. x of 1931 C.I.E.
Y - 0.29 0.30 0.33
DC characteristics
Parameter Symbol Conditions Min Typ. Max. Unit
fg%ply voltage for Voo-Vo Ta=25C _ 23.0 _ v
Input voltage \ 4.5 5.0 55
Supply current Iop Ta=25C, Voo=5.0V — 20 30 mA
Input leakage current like — — 1.0 uA
“H” level input voltage ViH 0.8xvDD — Vob
“L” level input voltage Vi l‘l;v:\;/;ce initial - value or VSS — 0.2xvDD
“H” level output LOH=-0.5mA L L
voltage Vo 24 \Y
“L” level output LOH=0.5mA L .
voltage VoL 04
Backlight supply o o
voltage VF 33
V:A 4/16 2011/01/18
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Backlight supply I Vieg=3.3v 105 mA
current
8.Switching characteristics
(Ta=25"C, VDD=5.0V)
8080 family interface timing
) Vpp=45t0 5.5 Vpp=2.710 45 . .
Signal Symbol Parameter - - Units | Condition
Min. M. Min. M ax.
A0, CS Tang Address haold tirjne 10 10 ns
tawa Addrass setup time 0 0 ns
WR. RD teven iystzm cylcle tir.'::;elpI 5919 ;;te SET ;;te- ns
Iz 1t It
o robe pu se. wi ns CL=100pF
thse Data setup time 120 120 ns
DEOD to toue Data hold time 5 5 ns
DB’ tarce RD access time 50 80 ns
tong Output disable time 10 50 10 55 ns
Bustiming diagram
\ £ /
20 CS /E: \
—| Ty |+— —| tug
“ tovee >
VIR FD !
A
+ to >
| i — | be [+
. b | i » lfl
OB0 ~CB7 'F- ]
(WHITE) T
o0 ~0B7
(READ)
Note:For memory control and system control commands:
tCYC8 = 2tC + tCC + tCEA + 75 > tACV + 245
For all other commands:
tCYC8 = 2tC + tCC + 30
V:A 5/16 2011/01/18
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6800 family interface timing

_ Vpp=4.5t05.5 Vep=271045 _ N
Signal | Symbaol Parameter : : nits | Condition
Min. M ax. Min. Max.
A0, toves system cycle time Sea note Sea note - ns
C5, taws Address setup time 0 10 - ns
RAW tams Address hold time 0 0 - ns
thes Data setup .time 100 120 - ns CL=100pF
DEO to tone Data hold time 0 0 - ns
DE7 tons Output disable time 10 50 10 75 ns
taccs Access time - a5 130 ns
VR, RD tow Enable pulze width 120 150 = ns

Note:For memory control and system control commands:

tCYC6 = 2tC + tEW + tCEA + 75 > tACV + 245

For all other commands:
tCYCG6 = 4tC + tEW + 30

Y

i) 4 Y
: Y/
I - >
"—t '\G—P ‘—TE.#—.'
R W ¥
¥
/3t
—* t.«-E
- Y’
AL S l:‘:
£ .
— fog
—f——»
DED ~D&7 I
(WRITE) | )
— [ L
DBl ~ De7 Y I
(REAL) f

k

EEPas

V:A
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9.Power Supply ON/OFF Sequence
ON Sequence

SIGNAL LEVEL
1 |
| | VDD
! 1
|
VoD e e - | Vss
! 1
1 L |
! ..D;L I yoo
| Al 1k
|
SIGNAL | : | vss
1 0=t I
1 — I
| —— e | VDD
! / 1 |
vo | Ay | vss
| * |
|
- \ | Vo
! I
| 1
OFF Sequence
LEVEL | SIGNAL
voD ! \
! I
WSS | mmmm e e L | VDD
|
: 0=t !
voD ! > ,
' |
vss | : I SIGNAL
. 0= !
| > |
VDD | , :
VSS | / :
5 J 1 VO
| / |
Vo / !
1 |

“Please maintain the above sequence when turning on and off the power supply of the module. If VEE
is supplied to the module while internal alternate signal for LCD driving (M) is unstable or RESET is
active, DC component will be supplied to the LCD panel. This may cause damage to the LCD

module.

V:A 7/16 2011/01/18
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10.Flowchart of communications with MPU

Setting data

When using the RA8835P3N, first set the data, and then set the command. Procedure
for sending a command:

( Stant ) Clear first
Memory layer
o= Cl=ar sceond
Supply on Mernory layer
SYSTEM SET CIRW
SCROLL CSR FORM
HDOT SCR DISP ON
, Cutput display
ONLAY ata
T
]
]
OISF OFF

Note: Set the cursor address to the start of each screen’s layer memory, and use MWRITE to fill
the memory with space characters, 20H

V:A 8/16 2011/01/18
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11.Command definitions

The Command Set

Table-1: Command Set

Command
Code Read
Command
Class Command Hex L Parameters
Description No. of
RrD |WR| A0 | D7 | D6 | D5| D4| D3| D2 | D1 | DO 2O s ection]
Bytes
SYSTEM Initialize device and
System i|jo|1|joj41|jojofjofofo|0]| 40 s 8 G.2-1
_ SET display
Conitro
SLEEP IN 1ot o1 jofj1fjofaol1]1 53 | Enter standly mode 1] 9.2.2
Enable and disabl
DISPLAY i|1o|1 o)1 |jaoj1f{1(oflo|D =8, dl11|1' i:rl:u:ju:l:iﬂlzij3 1 .31
OMIOFF 5g | SEPEVanddspiay +
flashing
Set display start
SCROLL 1|01 o1 jojofof1]|0]|0]| 44 | addressand dizplay 10 9.3.2
regions
CSRFORM 1ot o)1 (o)1 1 [1]0]1]| 50| Setcursortyps 2 033
o e 9
Display CGRAM ~ Set start address of
- 1)1 (010 1 1 1 (0|0 | 5C | character generator 2 9.3-6
Contro ADR
RAM
CD |CD 4c Set direction of cursor
CSRDIR |01 o4 ]1afjoft1|1 \: to | T i) G9.3-4
1(0 movement
4F
Set horizontal scroll
HODOTSCR |1 (O 1 |0 |1 |01 1 |{0(f1 |0 5A n 1 937
position
Set display overla
OVLAY ilof1]o|t|olaf1|ol1]1]=e SRy ovEnay 1 | 9as
format
Drawing | CSRW 1ot |joj41|jojofo|1 1| 0| 46 | Setcursor address 2 St
Contro CSRR i{of1 (o1 lo]jojo|1|1|1]| 47 | Readcursor address 2 947
Write to dizplay
MWRITE 110|101 jojofjofaof1|0] 42 ! ey — 9.5-1
Memary Mermary
Contro Read from display
- MREAD ilo{1lo|t|oflolo]|o]1|1]as |0 OmARE — | es2
FNErnory
l\iétes:

1. In general, the internal registers of the RA8835 series are modified as each command parameter is
input. However, the microprocessor does not have to set all the parameters of a command and may
send a new command before all parameters have been input. The internal registers for the
parameters that have been input will have been changed but the remaining parameter registers are
unchanged. 2-byte parameters (where two bytes are treated as 1 data item) are handled as follows:
a. CSRW, CSRR: Each byte is processed individually. The microprocessor may read or write

just the low byte of the cursor address.

b. SYSTEM SET, SCROLL, CGRAM ADR: Both parameter bytes are processed together. If

the command is changed after half of the parameter has been input, the single byte is

ignored.

2. APL and APH are 2-byte parameters, but are treated as two 1-byte parameters.

V:A 9/16 2011/01/18
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12. Specification of Quality Assurance

12.1 STANDARD OF THE PRODUCT APPEARANCE TEST
Manner of appearance test: The inspection should be performed in using 20W x 2
fluorescent lamps. Distance between LCM and fluorescent lamps should be 100 cm or more. Distance
between LCM and inspector eyes should be 25 cm or more.

Viewing direction for inspection is 35° from vertical against LCM.

Fluorescent L —

Latnps A
20 Clflypy 100Emy,;
%?
LCM I |
LCD ]
Definition of zone;
A Zone
B Zone
A Zone: Active display area (minimum viewing area).
B Zone: Non-active display area (outside viewing ares).
12.2 SPECIFICATION OF QUALITY ASSURANCE
AQL inspection standard
Sampling method: GB2828-87, Level |1, single sampling
Defect classification (Note: * isnot including)
Classify ltem Note | AQL
Major Display state Short or open circuit 1 0.65
LC leakage
Flickering
No display
Wrong viewing direction
Contrast defect (dim, ghost) 2
Backlight 1,8
Non-display Flat cable or pinreverse 10
Wrong or missing component 11
Minor Display Background color deviation 2 1.0
state Black spot and dust 3
Line defect, Scratch 4
Rai nbow 5
Chip 6
Pin hole 7

V:A 10/16 2011/01/18
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Protruded 12
Polarizer Bubble and foreign material 3
Soldering Poor connection 9
Wire Poor connection 10
TAB Position, Bonding strength 13
Note on defect classification
No. Item Criterion
1 | Short or open circuit Not alow
LC leakage
Hickering
No display
Wrong viewing direction
Wrong Back-light
2 | Contrast defect Refer to approva sample
Background color deviation
3 | Point defect, [ v Point Acceptable Qty.
Black spot, dust Size
(including Polarizer) X f<0.10 Disregard
0.10<f <0.15 2
0.15<f <0.25 1
=)/ £>0.25 0
Unit: Inch?
4 | Linedefect, |
T Line Acceptable Qty.
Scratch \ﬁ‘ L W
L --- |0.05>W
3.0>L | 0.1>W>0.05 Disregard
2.0>L |0.15=W>0.1

V:A
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Unit: mm

Rainbow

Not more than two color changes across the viewing area.

No

Item

Criterion

V:A

12/16
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6 | Chip
* 7 Acceptabl e criterion
Remark X Y z
emark: -
. . 0.5 <
X: Length direction Z <L/8 mm v2
Y: Short direction
< L —
Z: Thickness direction |
t: Glass thickness
W: Terminal width
L: Glasslength Xy Acceptabl e criterion
— X Y z
J/ %\\ \/ <2 05mm | <t
/F IN I
z
Acceptable criterion
X Y Z
<3 <2 <t
shall not reach to ITO
Acceptabl e criterion
X Y Z
Disregard <0.2 <
Y Acceptable criterion
X Y Z
LV <5 | =2 <3
— Z¢
X
No. Item Criterion
V:A 13/16 2011/01/18
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7 Segment (D Pinhole
pattern . f <0.10mmis acceptable.
W = Segment width
f = (X+Y)/2
Point Size Acceptable Qty
f <1/4W Disregard
1/4W< f <1/2W 1
f>1/2W 0
Unit: mm
8 | Back-light (1) The color of backlight should be in match with the
specification.
(2) Not dlow flickering
9 Soldering (1) Not dlow heavy dirty and solder ball on PCB.
(The size of dirty refer to point and dust defect)
(2) Over 50% of lead should be soldered on Land.
| Lead
s —
50% lead
10| Wire (1) Copper wire should not be rusted
(2) Not alow crack on copper wire connection.
(3) Not alow reversing the position of the flat cable.
(4) Not alow exposed copper wireinside the flat cable.
u* | e (1) Not allow screw rust or damage.
(2) Not allow missing or wrong putting of component.
No Item Criterion
12 Protruded
\
V:A N\ 14/16\ Acceptable criteria 2011/01/18
A\ Y VY Y£04
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W: Terminal Width

Defect

Maximum 2 minor hon-conformities per one unit.

Defect distance: each point to be separated over 10mm

B. Zone

13 TAB .
1. Position
w
l —>|<— ITO | W1<1/3W
HT | |/r/ H1<1/3H
H1 [=— TAB
2 TAB bonding strength test
P (=F/TAB bonding width) =650gf/cm ,(speed rate: 1mm/min)
5pcs per SOA (shipment)
14 Total no. of acceptable
A. Zone

It is acceptable when it is no trouble for qudity and assembly in customer’s end

product.

123 RELIABILITY OFLCM

Reliability test condition:

Item

Condition

Time (hrs)

Assessment

High temp. Storage

80°C

48

V:A
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High temp. Operating 70°C 48
Low temp. Storage -30°C 48
Low temp. Operating -20°C 48
Humidity 40°C/ 90%RH 48

Temp. Cycle 0°C~ 5°Ce0°C 10cycles

(30min= 5min® 30min)

Recovery time should be 24 hours minimum. Moreover, functions, performance and appearance shall be free from
remarkable deterioration within 50,000 hours under ordinary operating and storage conditions room temperature

(20+8°C), normal humidity (below 65% RH), and in the area not exposed to direct sun light.

121.4 PRECAUTION FOR USING LCD/LCM
LCD/LCM is assembled and adjusted with a high degree of precision. Do not attempt to make any alteration or

modification. The followings should be noted.

GENERAL PRECAUTIONS:

1. LCD pand is made of glass. Avoid excessive mechanical shock or applying strong pressure onto the surface of
display area.

2. The polarizer used on the display surface is easily scratched and damaged. Extreme care should be taken when
handling. To clean dust or dirt off the display surface, wipe gently with cotton, or other soft material soaked with
isoproply alcohol, ethyl acohol or trichlorotriflorothane, do not use water, ketone or aromatics and never scrub hard.
Do not tamper in any way with the tabs on the metal frame.

Do not make any modification on the PCB without consulting XIAMEM OCULAR

When mounting a LCM, make sure that the PCB is not under any stress such as bending or twisting.
Elastomer contacts are very delicate and missing pixels could result from slight dislocation of any of the
elements.

6. Avoid pressing on the metal bezel, otherwise the elastomer connector could be deformed and lose contact,
resulting in missing pixels and also cause rainbow on the display.

7. Becareful not to touch or swallow liquid crystal that might leak from a damaged cell. Any liquid crystal spreadsto
skin or clothes, wash it off immediately with soap and water.

STATIC ELECTRICITY PRECAUTIONS:

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

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.

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

4. The modules should be kept in anti-static bags or other containers resistant to static for storage.
Only properly grounded soldering irons shoul d be used.

6. If anelectric screwdriver isused, it should be grounded and shielded to prevent sparks.
V:A 16/16 2011/01/18
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7. Thenorma static prevention measures should be observed for work cl othes and working benches.

8. Sincedry ar isinductiveto static, arelaive humidity of 50-60% is recommended.

SOLDERING PRECAUTIONS:

Soldering should be performed only on the I/O terminals.
Use soldering irons with proper grounding and no leakage.
Soldering temperature: 280°C+10°C

Soldering time: 3 to 4 second.

Use eutectic solder with resin flux filling.

If flux is used, the LCD surface should be protected to avoid spattering flux.

N o o bk~ w0 Db R

Hux residue should be removed.

OPERATION PRECAUTIONS:

1. Theviewing angle can be adjusted by varying the LCD driving voltage Vo.

2. Since applied DC voltage causes electro-chemica reactions, which deteriorate the display, the applied pulse
waveform should be a symmetric waveform such that no DC component remains. Be sure to use the specified
operating voltage.

Driving voltage should be kept within specified range; excess voltage will shorten display life.

Response time increases with decrease in temperature.

Display color may be affected at temperatures above its operational range.

o g M w

Keep the temperature within the specified range usage and storage. Excessive temperature and humidity could
cause polarization degradation, polarizer peel-off or generate bubbles.

7.  For long-term storage over 40°C is required, the relative humidity should be kept below 60%, and avoid direct
sunlight.

V:A 17/16 2011/01/18




