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1.0 INTRODUCTION

This USER’S MANUAL is introduced the outside dimensions, optical characteristics,
electrical characteristics, interface, controller commands, etc. of the custom design LCD
module.

2.0 FEATURE

(1) Display mode: STN ,YELLOWGREEN, TRANSMISSIVE,POSITIVE.
(2) Display format: 128*64 Dots

(3) Driving method: 1/64 Duty, 1/9 Bias
(4)VLCD Voltage: 10.5V

(5)Viewing Direction: 6 o’clock
(6)Control IC: AIP31107/AIP31108

(7) Input Voltage : +5.0V

(8)Interface Input Data : 8-Bit

(9)Back light: LED (YELLOWGREEN)
(10)Operating Temperature: -20°C - 70°C
(11) Storage Temperature:-30°C - 80°C
(12)Module Outline: 93.0mmX73.0mm
(13)Viewing Area: 70.50mmXx38.70mm

(14)Active Area:66.52mmX32.24mm
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3.0 DIMENSION DIAGRAM
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4.0 PIN ASSIGNMENT
Pin NO. Symbol Function
1 VSS Power Ground
2 VDD Power supply
3 VO For LCD drive voltage(variable)

Data or Instruction.
4 D/I(RS) RS=H DB<0:7>: Display RAM data

RS =L DB<0:7>: Instruction data

Read or Write.

5 R/IW CPU while E =H, CS1B=L,CS2B =Land CS3=H.

when CS1B =L, CS2B =L and CS3 = H.

R/W =H Data appears at DB<0:7> and can be

read by the

R/W= L Display data DB<0:7> can be written at falling of E

Enable signal.
Write  mode(R/W=L)data of DB<O0:7>is latched at the
6 E falling edge of E.
Read mode (R/W=H) DB<0:7> appears the reading data
while E is at high level.
7-14 DBO0-DB7 Data bus.
Three state 1/0 common terminal.
15 CSA Chip selection
16 CsSB Chip selection
12864A-2 LCD Module Specification \erl.0 6
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Reset signal.
When RSTB=L,- ON / OFF register becomes set by 0. (display off)-
17 /RES Display start line register becomes set by 0 (Z-address Oset, display from line
0)
After releasing reset, this condition can be changed only byinstruction.
18 VEE Negative voltage output.
19 LED(+) Power (+)for LED Backlight
20 LED(-) Power (-)for LED Backlight
5.0 BLOCK DIAGRAM
r - O 0 B
oo |2 |
RSRWE i 3 |
RESET | 111 ! |
Cs2 | SEGVENT SEGMENT |
cst | DRIVER IC DRIVER IC |
| 5 AIP31108 AIP31108 |
Vo p— |
| | SEG64 | SEG64 |
VDD — |
Voo DO/ SFEI?/EIVEIR "IC' COMBA LCD PANEL |
BLA \ |
BLK | LED SIDE LIGHT |
\ |
L _
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6.0 POWER SUPPLY BLOCK DIAGRAM
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7.0 OPTICAL MEASUREMENT SYSTEM
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8.0 DEFINITION OF 6 AND @
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9.0 DEFINITION OF CONTRAST RATIO Cr
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11.0 ABSOLUTE MAXIMUM RATING(VSS=0V)

Characteristics Symbol Value Unit Note
Operating voltage Vbbb -0.3to+7.0 \Y/ 1
Supply voltage VEE VDD-19.0 tovDD+0.3 \Y/ 4
VB -0.3t0 VDD+0.3 \Y 1,3
Driver supply voltage
VEE VEE-0.3 to VDD+0.3 \Y/ 2
Operating temperature Top -20to +70 (¢ --
Storage temperature Tst -30 to +80 (¢ --
NOTES:
1.Based on VSS =0.
2.Applies the same supply voltage to VEE1 and VEE2. VLCD=VDD-VEE.
3.Applies to M, FRM, CL, RSTB, ADC, CLK1, CLK2, CS1B, CS2B, CS3, E, R/W, RS and DBO - DB7.
4.Applies to VOL(R), V2L(R), V3L(R) and V5L(R).\oltage level: VDD VOL=VOR V2L=V2R V3L=
V3R V5L=V5R VEE.
12.0 DC ELECTRICAL CHARACTERISTICS
Characteristics Symbol | Condition Min. Typ. Max Unit Note
Supply voltage for Logic Vbb -- 2.7 5.0 7.0 \% -
Current consumption IoD -- -- 7.0 -- mA --
VIL1 -- 0 0.3vDD \Y/
Input low voltage
VIL2 -- 0 0.8 \Y/
Von IOH =-200A | 24 -- -- \ --
Level output voltage
VoL IOL =1.6mA | -- - 0.4 \ -

13.0 BACK LIGHT ELECTRICAL CHARACTERISTICS

12864A-2 LCD Module Specification Verl.0
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The back-light system is edge-lighting type with 72 chips YELLOWGreen LED in parallel

Item Symbol Min. Typ. Max. Unit Note
Forward Current I3 - 360 -- mA --
Forward Voltage VE 4.0 4.1 4.2 Vv --
Luminance Ly -- 80 -- cd/m2 | I[F=360mA
Uniformity Avg 75 -- -- %% --

14.0 AC ELECTRICAL CHARACTERISTIC
* MPU Interface

Characteristic Symbol Min Typ Max Unit
E cycle to 1000 - - ns
E high level width bty 450 - - ns
E low level width tw 450 - - ns
E rise time iz - - 25 ns
E fall time te - - 25 ns
Address set-up time tasy 140 - - ns
Address hold time tan 10 - - ns
Data set-up time thsu 200 - - ns
Data delay time 1o - - 320 ns
Data hold time (write) oaw 10 - - ns
Data hold time (read) tour 20 - - ns

12864A-2 LCD Module Specification Verl.0 1
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Ic
Z0vV : o .
E 0.8V - 1t " i /
t= i
— | [ [
t
RAW > ]
t.-‘\! t.A-|
- > |
CS1B, CS2B, N 2
s md G.S\)r ,{ av
tDSU lI::-\'\.'
e [l
DBO -7 {
 MPU Write Timing
tl:
tii-- - tir- -
R/AW | | Loy |
tﬁQL. te‘\—i
C51B, CS2B 5(
C53, RS
e tons
DBO-7
* MPU Read Timing
e RESET
ltem Symbol Min Typ Max Unit
Reset time trs 1.0 us
Rise time tn 200 ns
VDD
RSTB
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15.0 CONTROL AND DISPLAY COMMAND

The display control instructions control the internal state of the AIP31108. Instruction is received from MPU

to AIP31107 for the display control. The following table shows various instructions.

Instruction | RS | R/\W | DBY | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Function
Display L L L L H H H H H L/H | Controls the display on or off.
on/off Internal status and display
RAM data is not affectad.
L: OFF, H: ON
Set L L L H Y address (0 - £3) Sets the ¥ address inthe ¥
address address counter.
(" address)
Set page L L H L H H H Page (0-7) Sets the X address at the X
(X address) address register.
Display L L H H Display start line (0 - 63) Indicates the display data RAM
start line displayed at the top of the
(£ address) SCreen.
Status read | L H |Busy| L On/ |Rese| L L L L | Read status.
Off t BUSY L: Ready
H: In operation
OMN/OFF L: Display ON
H: Display OFF
RESET L: Mormal
H: Reset
Write H L Write data Writes data (DBO0:7) into
display display data RAM. After writing
data instruction, Y address is

increased by 1
automatically.

Read H H Read data Reads data (DBO:7) from
display display data RAM to the data
data bus.
DISPLAY ON/OFF
RS RMAW DB7 DB& DBS DB4 DB3 DB2 DB1 DBO
0 0 0 0 1 1 1 1 1 D

The display data appears when D is 1 and disappears when D is 0. Though the data is not on the screen with D = 0,
it remains in the display data RAM. Therefore, you can make it appear by changing D =0 into D = 1.

SET ADDRESS (Y ADDRESS)

5 RAW DBT DB6 DB5 CLB4 DB3 DBz DB1 DB0
0 0 0 1 ACH AC4 AC3 AC2 ACT ACO

¥ address (ACO - ACE) of the display data RAM is set in the Y address counter. An address is set by instruction
and increased by 1 automatically by read or write operations of display data.

12864A-2 LCD Module Specification Verl.0 13
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SET PAGE (X ADDRESS)
RS RMW DBT DEB6 DBS DB4 DB3 DB2 DB1 DBO
0 0 1 0 1 1 1 AC2 AC1 ACO

X address{ACO - AC2) of the display data RAM is set in the X address register. Writing or reading to or from MPU is
executed in this specified page until the next page is set.

DISPLAY START LINE (Z ADDRESS)

RS R/W DB7 DB& DB5 DB4 DB3 DB2 DB1 DBD
0 0 1 1 ACH AC4 AC3 AC2 AC1 ACO

£ address (ACD - ACE) of the display data RAM is set in the display start line register and displayed at the top of the
screen. When the display duty cycle is 1/64 or others(1/32 - 1/64), the data of total line number of LCD screen, from
the line specified by display start line instruction, is displayed.

STATUS READ

RS R/W DB7 LBe DB5 B4 LB3 B2 LB1 DB0
0 1 BUSY 0 ON/OFF | RESET 0 0 0 0
« BUSY

When BUSY is 1, the Chip is executing internal operation and no instructions are accepted.
When BUSY is 0, the Chip is ready to accept any instructions.

« ON/OFF
When OMN/OFF is 1, the display is off.

When OM/OFF is 0, the display is on.

+ RESET
When RESET is 1, the system is being initialized.
In this condition, no instructions excapt status read can be accepted.
When RESET is 0, initializing has finished and the system is in the usual operation condition.

WRITE DISPLAY DATA

RS RW DBY DB& DB5 DB4 DB3 DB2 DB1 DBO

1 0 D7 D& D& D4 D3 D2 D1 Do

Writes data (DO - D7) into the display data RAN. After writing instruction, ¥ address is increased by 1 automatically.

READ DISPLAY DATA

RS R/W DBT DB& DB5 DB4 DB3 DB2 DB1 DBO
1 1 o7 Cs b5 D4 03 b2 1 Co

Reads data (DO - D7) from the display data RAM. After reading instruction, ¥ address is increased by 1
automatically.
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