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1. Introduction And General Specifications

Liquid crystal Displays (LCDS) have widely used in many applications such as industrial measurements,
office mechanisms, and household electronic—equipment etc. LCM (LCD Module) integrates with LCD and
driving circuit that is easily to be interfaced by user. This LCM contains a standard built-in dot —matrix font

set.
1.1Applications of LCM 1.2 Features of LCM
Telephone Compact, thin and light

Facsimile mechanism
Electronic Typewriter
Word processor
Electronic memo pads

Wide view angle

Low power consumption
High contrast image
Wide operating temperature

Remote controller High reliability
1.2 General specification

Parameter Value Unit
LCD Mode TFT/Transmissive -
Color Depth 262K/65K -

Display Resolution 240*RGB*320 pixels

Pixel Arrangement RGB-stripe -

Viewing Direction 12 o’ clock

Display Mode Normally white
LCD Controller/Driver ILI9325 -
IC Package Type COG -
MPU Interface Standard 8080 system 8 bit/16bit parallel -
Power Supply Voltage 2.5~3.6 Y
Back-light White LED*4 pcs




/16

)

Ry % % K

HUA WEI DISPLAY SYSTEM ELECTRONICS CO., LTD

Tel: +86-0755-29951125

Fax:+86-0755-27884399

2. LCD&LCM Outline Drawing
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3. Interface pin Connections Circuit Block Diagram

PIN NO. SYMBOL DESCRIPTION
1-4 DB0-DB3 | Data Bas Line
5 GND Internal logic GND: GND=0V.
6 VCC Internal logic power: VCC=2.5V~3.3V, VCC>IOVCC.
7 ICS Color LCD chip select(active low)
8 RS Register select input pin RS ="H": DBO to DB7 are display data RS ="L": DBO to
DB7 are control data
9 /WR Read/Write execution control  R/W="H “: read R/W="L": write
10 IRD Read/Write execution control When /RD is " L ", DO to D7 are in an output status.
11 GND Internal logic GND: GND=0V.
12 X+ TP X+
13 Y+ TPY+
14 X- TP X-
15 Y- TPY-
16 LEDA LED 3V
17 KEDK1 LED1 GND
18 LEDK2 LED2 GND
19 LEDK3 LED3 GND
20 LEDK4 LED4 GND
21 GND Internal logic GND: GND=0V.
22 DB4 Data Bas Line
23-30 DB10-DB17 | Data Bas Line
31 IRESET | Reset pin. This is an active low signal.
3 Vel Power supply to the crystal power supply anglog circuit. Connect to an external power supply of
2.5V~3.3V.
33 VCC Internal logic power: VCC=2.5V~3.3V, VCC>IOVCC.
34 GND Internal logic GND: GND=0V.
35-37 DB5-DB7 | Data Bas Line
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4. Block diagram

IoVCC
IM[2:0]
nRESET
ncs
AWR/SCL
nRD

RS

S0l
500
DB[17:0]
HSYNC
YSYNC
DOTCLK
EMABLE
TESTH
TEST2

TEST3
T5[8:0]

VDDD
GND

DUMNY1~15

VI
WCI

GND
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o| Regulator (GRAM)
{_
LCD
- Gate
Timing .
RC-OSC. "| Controller > Drive
. YCOM
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5. Block description

MPU System Interface
ILI9325 supports three system high-speed interfaces: i80-system high-speed interfaces to 8-, 9-, 16-, 18-bit
parallel ports and serial peripheral interface (SPI). The interface mode is selected by setting the IM[3:0] pins.

ILI9325 has a 16-bit index register (IR}, an 18-bit write-data register (WDR), and an 18-bit read-data reqgister
(RDR). The IR is the register to store index information from control registers and the internal GRAM. The
WDR is the register to temporarily store data to be written to control registers and the internal GRAM. The
RDR is the register to temporarily store data read from the GRAM. Data from the MPU to be written to the
internal GRAM are first written to the WDR and then automatically written to the internal GRAM in internal
operation. Data are read via the RDR from the internal GRAM. Therefore, invalid data are read out to the data
bus when the ILI9325 read the first data from the internal GRAM. Valid data are read out after the ILI19325
performs the second read operation.

Registers are written consecutively as the register execution time except starting oscillator takes 0 clock

cycle.
Registers selection by system interface (8-/9-/16-/18-bit bus width) 150
Function RS nWR nRD
Write an index to IR register 0 0 1
Read an internal status 8] 1 0
Write to control registers or the internal GRAM by WDR register. 1 0 1
Read from the internal GRAM by RDR register. ] 1 0
Registe rs selection by the SPI system interface
S

Write an index to IR register
Read an internal status
Write to control registers or the internal GRAM by WDR register.
Read from the internal GRANM by RDR register_

Function RV
0
1
0
1

Parallel RGB Interface

ILI9325 supports the RGB interface and the WSYNC interface as the external interface for displaying a moving
picture. When the RGB interface is selected, display operations are synchronized with externally supplied
signals, WVSYNC, HSYNC, and DOTCLK. In RGB interface mode, data (DB17-0) are written in synchronization
with these signals according to the polarity of enable signal (ENABLE) to prevent flicker on display while
updating display data.

In WSY¥MNC interface mode, the display operation is synchronized with the internal clock except frame
synchronization, where the operation is synchronized with the VYSYNC signal. Display data are written to the
internal GRAM via the system interface. In this case, there are constraints in speed and method in writing data
to the internal RAM. For details, see the "External Display Interface” section. The ILI9325 allows for switching

between the external display interface and the system interface by instruction so that the optimum interface is

selected for the kind of picture to be displayed on the screen (still and/or moving picture(s)). The RGB
interface, by writing all display data to the internal RAM, allows for transferring data only when updating the

frames of a moving picture, contributing to low power requirement for moving picture display.
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6. System interface
6.1 180/16-bit system interface

The i80/16-bit system interface is selected by setting the IM[3:0] as "0010" levels. The 262K or 65K color can
be display through the 16-bit MPLU interface. When the 262K color is displayed, two transfers (’ISt transfer: 2

bits, 2™ transfer: 16 bits or 1 transfer: 16 bits, 2™ transfer: 2 bits) are necessary for the 16-bit CPU interface.

TRI (] = 16-bit MPLU System Interface Data Format

system 16-bit interface (1 transfers/pixel) 65,536 colors

1st Transfer
0 = DEI:-BIDBI:-E.Inga |:E.|:|B||:3I IDEI:-E.IJE:IDE.IJBID_EI:BIDE
17 16 15 14 i3 12 1 10 2 7 3 5 2 3 2 1
T T T \\\\‘\ L J.- l T T
80-system 16-bit interface (2 transfers/pixel) 262,144 colors
1st Transfer 2nd Transfer
1 4]
17 18
80-system 16-bit interface (2 transfers/pixel) 262,144 colors
15t Transfer 2nd Transfer
1 1 DBIDEI DBIJ-E.IDE:I:E. n)=3 BEIZ}IBIDEI}EIJBIBEIJBIBEIDBIDEIDE
2 1 17 16 15 14 13 12 11 10 8 el 5 5 4 3 2 1
I I

6.2 180/9-bit system interface
The i80/9-bit system interface is selected by setting the IM[3:0] as “1011” and the DB17-DB2 pins are used to
transfer the data. When writing the 15-bit register, the data is divided into upper byte (8 bits and LSB is not
used) lower byte and the upper byte Is transferred first The display data is also divided in upper byte (9 bits)
and lower byte, and the upper byte 1s transferred first. The unused DB[S:0] pins must be tied to GND.

ncs »| NCS
A1 > RS
System »| nWR
nRD » NRD
D[3:0] |- 5 » DB[17:9]
g-bit System Interface (262K colors) TIRI=0, DFAY T Gi=00
1=t Transfer (Upper bits] 2nd Transfer (Lower bits)
os |oe |poB |oeE | o8 |oe |[oBE | os | o2 | oe | oes J[oe | oe [ o8 [ oe [ e [ os | oe
Input Data 17 | 16 15 14 13 12 11 | 10 | 9 17 | 16 | 15 14 13 12 11 | 10 | 9
wWrite Data wo | wo [wo [wo [wo [wo [wo | wo Jwo [wo [ wo [wo [wo | wo | wo | wo | wo | wo
Register 17 i) 15 14 13 12 11 10 9 g 7 & 5 4 3 2 1 o
ggg%gg;?n‘;‘ ‘ RS | B4 ‘ R3 | Rz | 1 | RO | (= | G4 | G3 | fers | G1 | GO | Bs | B2 | B3 | B2 | 81 | B0 |
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6.3 180/8-bit system interface
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The i80/8-bit system interface is selected by setting the IM[3:0] as “0011" and the DB17~-DB"10 pins are used

to transfer the data. When writing the 16-bit register, the data is divided into upper byte (8 bits and LSB is not

used) lower byte and the upper byte is transferred first. The display data is also divided in upper byte (8 bits)

and lower byte, and the upper byte is transferred first. The written data is expanded into 18 bits internally (see

the figure below) and then written into GRAM. The unused DB[9:0] pins must be fied to GND.

TRI DFM 8-bit MPU System Interface Data Format
system 8-bit interface (2 transfers/pixel) 65,536 colors
1st Transfer 2nd Transfer
0 * :u? :=|:uE= D=|:nBI I:E.Iiug ?Ell::sal?gl |35|:uB I:='|DB
‘\‘\\ I '
BT T T T T
B0-system 8-bit interface (3 transfers/pixel) 262,144 colors
1st Transfer 2nd Transfer 3rd Transfer
1 0 ?? Eﬂa 3? D“I}BI II?EI |BE ZIB E:?al?sl |35|:|B c:l??ln
I I
B0-system B-bit interface (3 transfers/pixel) 262,144 colors
1st Transfer 2nd Transfer 3rd Transfer
1 1 :|E= |:=|:|B D=|3BI Dglinglﬁ:g.ljfll:‘:gljg. |35|:|B I:='|DBI
17 11 2 1 12
I
I G4 | I | Gi |

Data transfer synchronization in 8/9-bit bus interface mode

ILI9325 supports a data transfer synchronization function to reset upper and lower counters which count the

transfers numbers of upper and lower byte in 8/9-bit interface mode. If a mismatch arises in the numbers of

transfers between the upper and lower byte counters due to noise and so on, the “00"h register is written 4

times consecutively to reset the upper and lower counters so that data transfer will restart with a transfer of

upper byte. This synchronization function can effectively prevent display error if the upperflower counters are

periodically reset.

s\

/

o 7

\

nWR

DB[‘1?:9])\ '{

Vet NI\ oo TN eorm /TN oo (TN <o

\J\J\J\J\JL/\J

M)

8-/9-bit transfer
synchlomzatlon

10
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7. OTP programming flow

7N\

Start

h 4

Power On ILI9325

Check
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.
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<
HHQTP_PGM_CNT:'I 12—

o,
-,
.,

™~

N

Su

pply External

7.0V to DDVDH

Wait 10ms

Set ID Key

RASh=0xAA55

h 4

Program OTP VCM Data
RATh=0x08xx
(xx=6 bit VCM value)

Wait 10ms

h 4

Cut Off

7.0V Power

External

11
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8. Gram address map & read / write

ILI9325 has an internal graphics RAM (GRAM) of 37,120 bytes to store the display data and one pixel is
constructed of 18 bits. The GRAM can be accessed through the 180 system, SPI and RGB interfaces.

180 18-/T6-bit System Bus Inlerface Timing
(a) Write to GRAM

ncs | [
RS T L]

nRD

wrR | ] 1 1 1 l—

DB[1 ?U] X W TOOSTN 0 Whn GRAM “cata” WeRa GRAM "aata” Wrha GRAM “data” Warte GELAM “data”
- roow regetar 3z plwood x {M=1]7th pia [Me+Zth prenl (W30 poosl

(b) Read from GRAM

ncs

RS ]

nRD |
nwr |

DB[1 ?D] s rn:‘:lnr

80 9-/8-bit System Bus Inferface Timing
(a) Write to GRAM

ncs T —
Rs L |

nRD

nWhR

DB[17:9]

Hih plenl [N+ % plaosl [N=ZHh plo

(b) Read from GRAM

ncs T —
rRs L]
nRD N I I N B S
R L L]
LT rE D € b D €D €5 €0 6
! I Min Dwn 1t (e phed !

12
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9. Application
9.1 Display ON/OFF sequence

Display OFff Floww

Crisplay OFF

SO = 1
DOTE =1
D[1:0] = 01

:

Wait for 2 frames
or more

!

Crisplay OFF

SO = 1
DTE =0
D[1:0] = OO

d

Wait for 2 frames
or more

1

Crisplay OFF

SOM =0
DTE =0
D[1:0] = 00

d

Display Supphy OFf

SaP =0
APE =0
AP[2:0] = 000
BOM =0

Display On Flow

Power Setting

SAP=1
APE = 1

¥

Drhisplay On

GOM =0
DTE = 0
D[1:0] = 01

Wiait for 2 frames
or more

1

Display On

SOM = 1
OTE =0
D[1:0] = 01

I

Drhisplay On

SO = 1
DTE =0
D[1:0]1 = 11

1

Wait for 2 frames
o more

I

Dhasplay On

(_ oisplay o 7;- O] = 14
b
.( Display OM ).
9.2 Standby and sleep
Standby Sleep

( Dasplay Off Sequence )

| Set Standby (STS = 1)

1

| Start Oscillation |

1

| | Wiait for 10 ms | |

¥

Release from Standby
(STS = O)

+

| Power Supply Setting
( Display On Seguence )

Release
From
standlby

Relaasa
from
Sleep

13
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9.3 Power supply configuration
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When supplying and cutting off power, follow the sequence below. The setting time for oscillators, step-up

circuits and operational amplifiers depends on external resistance and capacitance.

VEl  10Vgg

VOl — 10Vee
ar VI, 10Wee Simultansously

Power Supply ON (Vee, Ve, 10V,

[=],

: : GMND

1ms or more

Power On Resst
and
Dizplay OFF

[
10ms or more &
Oscillator
Stabilizing time w_ Y
& rd ,
LCD Power Registers setting
Slpply ON before power supply

Sequence stariup
v N/
Registers setting for

power supply startup
4 40ms or mare 1
Step-up circuit
stabilizing time v ¥

Registers setting for
power supply startup
(2)

Cperational
Amplifier
stabilizing time Set the other
reqisters

Display OM
Sequence

Cisplay OM

Power ON Seguence

; DTE-1
Mormal Display D101
GOM=1
Display OFF
Sequence
DTE=0 i
o[1:0] =00 R
e Display OFF
POM =0
¥
. _ Power Supply jyi
Set VE[Z0], VRHIE-D), VO ME:] Halt Setting PON =1

VDW[E-D), FON=0

P S . L4
ST[2:0) = 000 " = ' Wam LW
5=F[:-:]'|:2:u] —— Power Supply OFF (Vag, Ve, 10Vee)
POM = 1
Set APJ20) [OVee WCI
E : GND
1O0Wee — VCI

Qr 1OWee VCI - Simultansously

Power supply operation setting (2}
Sat BT[2:0]

Power OFF Seguence

Sier AP

Dizplay OM Setting

14
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10. CMO panel

void ILI9325_CMO24_Initial{void)
{
HWCl=2.8Vv
s nnes Dacat | GO Driver === wwssrsres
LCD_nRESET = 1;
delayms({1); & Delay 1ms
LCD_nRESET = 0;
delayms{10); #/ Delay 10ms
LCD_nRESET = 1:
delayms(50); // Delay 50 ms
fyrrmmeeeees Start Initial Sequence T
LCD_CtrlWrite_ILI9325(0x00E3, 0x3008);
LCD_CtriWrite_ILI9325(0x00E7, 0x0012);
LCD_CtriWrite_ILI9325(0x00EF, 0x1231);
LCD_CtriWrite_ILI9325(0x0001, 0x0100);
LCD_CtriWrite_ILI9325(0x0002, 0x0700);
LCD_CtriWrite_ILI9325(0x0003, 0x1030);
LCD_CtrlWrite_ILI9325(0x0004, 0x0D00);
LCD_CtriWrite_ILI9325(0x0008, 0x0207);
LCD_CtriWrite_ILI9325(0x0009, 0x00D00);
LCD_CtriWrite_ILI9325(0x0004A, 0x0000);
LCD_CtriWrite_ILI9325(0x000C, 0x0000);
LCD_CtriWwrite_ILI9325(0x0000D, 0x0000);
LCD_CtrlWrite_ILIS325(0x000F, 0x0000);
frrrmmmanrsPower On sequence
LCD_CtrlWrite_ILI9325(0x0010, 0x0D00);
LCD_CtriWrite_ILI9325(0x0011, Ox0007);
LCD_CtriWrite_ILI9325(0x0012, 0x0D00);
LCD_CtriWwrite_ILI9325(0x0013, 0x0D00);
delayms{200};
LCD_CtriWrite_ILIS9325(0x0010, Ox1450);
LCD_CtriWrite_ILIS325(0x0011, Ox0227);
delayms(50);
LCD_CtriWrite_ILI9325(0x0012, Ox001D);
delayms(50);
LCD_CtrlWrite_ILI9325(0x0013, Ox1A00};
LCD_CtrlWrite_ILI9325(0x0029, 0xD0D0B);
LCD_CtrlWrite_ILI9325(0x0028, 0x000D);
delayms(50);
LCD_CtriWrite_ILI9325(0x0020, 0x0D00);
LCD_CtriWrite_ILI9325(0x0021, 0x0D00);
Adjust the Gamma Curve
LCD_CtrlWrite_ILI9325(0x0030, 0x0DO0T);
LCD_CtriWrite_ILI9325(0x0031, 0x0206);
LCD_CtriWrite_ILI9325(0x0032, 0x0506);
LCD_CtriWrite_ILI9325(0x0035, 0x0704);
LCD_CtriWrite_ILI9325(0x0036, 0x1203);
LCD_CtriWrite_ILI9325(0x0037, Ox00D07);
LCD_CtrlWrite_ILI9325(0x0038, 0x0D00);
LCD_CtriWrite_ILI9325(0x0039, 0x0706);
LCD_CtrlWrite_ILI9325(0x003C, 0x0701);
LCD_CtriWrite_ILI9325(0x003D, 0x000F);
Set GRAM area
LCD_CtriWwrite_ILI9325(0x0050, 0x0D00);
LCD_CtrlWrite_ILI9325(0x0051, OxDDEF);
LCD_CtriWrite_ILI9325(0x0052, 0x0D00);
LCD_CtriWrite_ILI9325(0x0053, Ox0D13F);
LCD_CtriWrite_ILI9325({0x0060, OxAYT00D);

I

Tel: +86-0755-29951125
Fax:+86-0755-27884399

/I This delay time is necessary

Il Set internal timing

Il Set internal timing

If Set internal timing

M s2t 55 and SM bit

M set 1 line inversion

Il set GRAM write direction and BGR=1.
/I Resize register

{I set the back porch and front porch

/! set non-display area refresh cycle 1SC[3:0]
I FMARK function

/I RGB interface setting

Il Frame marker Position

[ RGB interface polarity

B e T il /|

If SAP. BT[3:0]. AP, DSTB, SLP, STB
{#f DCA[2:0], DCO[2:0], VC[2:0]
IWREG10UT voltage
[FWVDNVA:0] for VCOM amplitude
/I Dis-charge capacitor power voltage
If SAP. BT[3:0]. AP, DSTB, SLP, STB
i Set DC1[2:0], DCO[2:0], VC[2:0]
/f Delay 50ms
il External reference voltage= Vei;
{f Delay 50ms
fi Set VDV[4:0] for VCOM amplitude
/i SetVCM[5:0] for WVCOMH
[ Set Frame Rate
/i Delay 50ms
I GRAM horizontal Address
I GRAM Vertical Address

fi Honzontal GRAM Start Address
fi Horizontal GRAM End Address
fiVertical GRAM Start Address

fi Vertical GRAM Start Address

ff Gate Scan Line

15
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LCD_CtrlWrite_ ILI9325(0x0061, 0x0001);
LCD_CtrlWrite_ ILI9325(0x006A, 0x0000);
- Partial Display Control --—-—-— i
LCD_CirlWrite_ ILI9325(0x0080, 0x0000);
LCD_CtriWrite_ ILI9325(0x0081, 0x0000);
LCD_CtriWrite_ ILI9325(0x0082, 0x0000);
LCD_CtriWrite_ ILI9325(0x0083, 0x0000);
LCD_CtriWrite_ILI9325(0x0084, 0x0000);
LCD_CirlWrite_ILI9325(0x0085%, 0x0000);
Mmoo Panel Control -——————- —{!
LCD_CtriWrite_ ILI9325(0x0090, 0x0010);
LCD_CtrlWrite_ ILI9325(0x0052, 0x0600);
LCD_CtriWrite_ILI9325(0x0093, 0x0003);
LCD_CtriWrite_ILI9325(0x0095, 0x0110);
LCD_CtriWrite_ ILI9325(0x0097, 0x0000);
LCD_CtriWrite_ ILI9325(0x0098, 0x0000);

LCD_CtrlWrite_ILI9325(0x0007, 0x0133);

void LCD_EnterSleep_ILI9325(void)
{
LCD_CtriWrite_ILI9325(0x0007, 0x0131);
delayms(10);
LCD_CtriWrite_ILI9325(0x0007, 0x0130);
delayms(10);
LCD_ CtrlWrite_ILI9325(0x0007, 0x0000);
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/i NDLVLE, REY
! set scrolling line

N1 262K color and display ON

I Set D1=0, DO=1
I Set D1=0, DO=0

M display OFF

[ Deyaer OFF sequence /]

LCD_CtrlWrite_ILI9325(0x0010, 0x0000);
LCD_CtrlWrite_ILI9325(0x0011, 0x0000);
LCD_CtrlWrite_ILI9325(0x0012, 0x0000);
LCD_ CtrlWrite_ILI9325(0x0013, 0x0000);
delayms{200);
LCD_CtrlWrite_ILI9325(0x0010, O0x0002);

void LCD_ExitSleep_ILI92325(veoid)
{

i SAP, BT[3:0]. APE, AP, DSTB, SLP
{f DCA[2:0], DCO[2:0], VC[2:0]
WREGTOUT woltage

HWVDNV4:0] for VCOM amplitude

! Dis—charge capacitor power voltage
I SAP, BT[3:0], APE, AP, DSTE, SLP

[ e Do e (O sequence A e

LCD_CtrlWrite_ILIS325{0x0010, 0x0000);
LCD_CtrlWrite_ILIS325{0x0011, 0x0000);
LCD_CtrlWrite_ILIS325{0x0012, 0x0000);
LCD_CtrlWrite_ILI9325(0x0013, 0x0000);
delayms{200);
LCD_CtrlWrite_ILIS325{0x0010, 0x1490);
LCD_CtrlWrite_ILIS325{0x0011, Ox0227);
delayms(50);
LCD_CtrlWrite_ILI9325(0x0012, 0x001D);
delayms(50),
LCD_CtrlWrite_ILI9325(0x0013, 0x1A00);
LCD_CtrlWrite_ILI9325{0x0029, 0x000B);
delayms(50);
LCD_ CtrlWrite_ILI9325(0x0007, 0x0133);

11. Notice packing method

fi SAP, BT[3:0], AP, DSTB, SLP
{f DCA1[2:0], DCO[2:0], VC[2:0]
HIWVREGT1OUT woltage
fiNVDW4:0] for WCOM amplitude
/I Dis-charge capacitor power veltage
ff SAP, BT[2:0], AP, DSTB. SLP, STB
{f Set DC1[2:0], DCO[2:0], WC[2:0]
I Delay 50ms

[l External reference voltage =Vci;

/I Delay 50ms
i Set VDWV[4:0] for YCOM amplitude
i Set VCM[5:0] for VCOMH

/I Delay 50ms
{I 262K color and display ON

Pack the products so that they may not touch each other.
Put the inner cartons containing module into outer carton.
Attach the display label on the visible location on the outer carton.
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