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GDC12864Z-FSY-FBW SPECIFICATIONS OF
LCD MODULE

1. General Specification

Interface With Parallel MPU

Driving IC: ST7565P

Display Dot Matrix: 128*64

Display Mode: Positive/Transflective/FSTN Type

Viewing Angle: 6 O’Clock

Display Duty: 1/64, Driving Bias: 1/9, LCD Driving Voltage: 9.8V
Power Supply: +3.3V DC

LED Backlight: Sidelight, Yellow-green Color, Vg=4.2V and I.=60mA

Mechanical Characteristics (Unit: mm)
External Dimension: 72.0*46.0*6.5

View Area: 66.0*32.7

Dots Size: 0.45*0.45

Dots Pitch: 0.48*0.48

Temperature Range

Operation Temperature: -20°C~70C

Storage Temperature:-30°C~80C
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External Dimension
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DETAIL "A" CIRCUIT FOR LED BACKLIGHT
PIN Assignment
PinNo | Symbol 1/0 Function
1 P/S I P/S=“H” :Parallel data input, P/S=“L” :serial data input
C86="H" :6800 series MPU interface
2 C86 I . .
C86="L" :8080 series MPU interface
3 VSS Ground
4 Vo LCD driver supply voltage. The voltage determined by LCD cell is
impedance-converted by a resistive driver or an operation amplifier for
application .Voltages should be the following relationship:
s Vi VO>V1>V2>V3>V4>VSS
When the on-chip operating power circuit is on, the following are given
to V1 to V4 by the on-chip power circuit . Voltage selection is performed
Power .
Suppl by the set LCD bias command.
6 V2 HPPLY LCD Vi V2 V3 V4
BIAS
1/5BIAS 4/5V0 3/5V0 2/5V0 1/5V0
7 V3 /6 BIAS | 5/6V0 | 4/6V0 | 2/6V0 | 1/6V0
1/7 BIAS 6/7V0 5/7V0 2/7V0 1/7V0
1/8 BIAS 7/8 VO 6/8 VO 2/8 VO 1/8 VO
8 v 1/9BIAS | 89V0 | 79V0 | 29v0 | 1/9V0
VA 2/26 Aug.20, 2009
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9 C2- O Capacitor2- for internal DC/DC voltage converter
10 C2+ 0] Capacitor2+ for internal DC/DC voltage converter
11 Cl- (0] Capacitor1- for internal DC/DC voltage converter
12 Cl+ 0] Capacitor1+ for internal DC/DC voltage converter
13 NC o
14 C3+ 0] Capacitor3+ for internal DC/DC voltage converter
15 VOUT (0) DC/DC voltage converter output
16 VSS Power Ground
17 VDD Supply Power supply for logic
18 D7
19 D6 This is an 8-bit bi-directional data bus that connects to an 8-bit or 16-bit
20 D5 standard MPU data bus.
21 D4 1o When the serial interface is selected, then D7 serves as the serial data
22 D3 input terminal and D6 serves as the serial clock input terminal. At this
23 D2 time,D0-D5 are set to high impedance.
24 DI When the chip select is inactive,D0 to D7 are set to high impedance.
25 DO
26 /RD(E) I Operation (data read/write) enable signal.
27 /RIW I Read/write select signal.
)8 A0 I A0 = “H”: Indicates that D0 to D7 are display data.
A0 = “L”: Indicates that DO to D7 are control data.
29 RST I When RST is set to “L” ,the setting are initialized
The RST operation is performed by the RST signal level
10 CS1B I This is the chip select signal .When CS1B="L" and CS2B="“H", then
the chip select becomes active, and data/command 1/O is enabled
Backlight
Optical Electronic Characteristics
Item Symbol Condition Min. Typ. Max. Unit
Forward Voltage Vr - 4.2 - Vv
Ta=25°C, I;z=60mA
Luminous _ 100 _ _ Cd/m’
Absolute Maximum Ratings
Item Symbol Condition Min Max Unit
Power supply voltage Vbb 0.3 +5.0 v
Input voltage Vin -0.3 Vppt0.3 Vv
DC Supply Voltage Vo,Vour 0.3 +18.0 Vv
Operating temperature Top -20 70 T
Storage temperature Tst -30 80 c
VA 3/26 Aug.20, 2009
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Electrical Characteristics

Item Symbol Condition Min Typ Max Unit
Power supply voltage Vop 1.8 - 33 v
Current consumption Ipp Ta=25C - 1.0 mA
DC Characteristics
Unless othermizse specified, Ves =0V, Voo =30V 2 10%, Ta=—401%0 85°C
Table 18
E: Rating . |Applicable
tem Symbol Condition Wi o, Ve Units Pin
Operating Voltage (1) Voo 1.8 — 33 Ves*1
Operating Voltage (2) Yooz |(Relative to Vss) 24 — 3.3 W 25
High-level Input Voltage ViHE 08xvVoo | — Voo Y .3
Low-level Input Voltage ViLc Vss — | D2x Voo LY *3
High-level Cutput Voltage Voo (loH = 0.5 ma 28xVoo | — Voo *4
Low-level Cutput YVoltage Voo |loL =05 ma ] — | D2xVoo 4
Input leakage cumrsent b [ViN=VDD orVss -1.0 — 1.0 1A o
Cutput leakage current e |ViN=VDo orVss =30 — 3.0 i A 6
i i l Ta=25Clya =130V = 20 3.5 g
Ligqued Crystal Driver OMN SEGn
Resistance Fon El_ieft%t’;? o = 8.0V _ 32 c.4 K| comn 7
' ' A5 : = 01 4 Voo, Vopz
Static Consumption Current l==0 Vo = 13.0 V(Relative To 0.0 2 1A oo, VoD
Voo)
Output Leakage Cument l=g ! - 0.0 10 A Wi
Input Terminal Capacitance Cw [Ta=25°C, f=1MHz — 2.0 8.0 pF
Intermal b N -, %
Oscilator | "¢ [1B5duly 1, _ o 7 - 4 EE 8
External 1133 duty i - o
Crzcillator Input — . = i . .
Frequency Intermal fosc |1/49 duty a5 30 35 kHz *8
Cacillator 153 duty Ta=25°C
External M Cary Az -
foo  |1/55 duty 25 30 35 kHz CL
Input
VA 4/26 Aug.20, 2009
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Timing Characteristics

System bus read/write characteristics 1 (8080 Series MPU)

System Bus Read/Write Characteristics 1 (For the 8080 Series MPU)

5
Al

e Lz

CS1 ™
(Cs2="1" AR ’l./
5 e
SR ow
P ro e N ¥ f,.f
WH,
R AN Y/, AN
* w8
+ s
D0 o 07 ><
| Wriie)
(. | - [
D o 07
{Rend)
Figure 37
Table 24
(Voo = 3.3V, Ta =23"C)
_ . Rating .
Item Signal Symbol Condition T Mo Units
Address hold time faHs 1] =
Addresz setup fims A0 taws 1] —
Sysiem cycle time tovee 240 =i
Enable L pulse width {WRITE) s fooiw 80 —
Enabie H pulse width (WRITE) focHw 80 —_
Enable L pulse width (READ) . fcoir 140 —_ Ma
Enable H pulse width (REALD) CoHR 80
WRITE Data setup time toss 40 =
WRITE Address hold fime fosa L] —
D0 to DT
READ access tme taces CL =100 pF = 70
READ Output disable time foHe CL= 100 pF 5 50
VA 5/26 Aug.20, 2009
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Moo=27V, K Ta=25"C)

[tem Signal Symbol Condition Min.ﬂamgMax. Units

Address hold time tars 0 —
Address sefup time Al tawa g —

System cycle time tevce 40 —

Enable L pulze widih {WRITE) WR toouw 220 —

Enable H pulze width (WRITE) tocoHw 180 .

Enable L pulse width {(READ) tcolr ZA] — ng
Enable H pulze width (READ) RO tooH= 180 .

WRITE Data setup time toza 40 —_

WRITE Address hold time tosa 0 —

READ access time W taccs CL=100 pF - 140

READ Cuftput disable time tore CL=100 pF 10 100

Table 26
(Voo =18V, Ta=25"C)
Item Signal Symbol Condition Min.RatingMax. Units

Address hold time tans 0 —
Address sefup time Al tawa 0 —

System cycle time tovee 640 —

Enable L pulze widih {WRITE) o tooiw 360 —

Enahle H pulse width (WRITE) "R tocsw 280 —

Enable L pulse width (READ]} RD tcolr 360 —_ ns
Enable H pulse width (REALD) tooHR 280

WRITE Data setup time toss 80 =

WRITE Address hold time toxs 0 =

Gl to D7
READ access time taccs CL=100pF — 240
FEAD Output disable tme tone CL=100pF 10 200

*1 The input signal rize time and fall fime (ir, ) is specfied at 15 ns or less. When the system cycle time is extremely fast,
itr +tr) = (tcves —toouw —tocHw) for (fr+ fr) = (fovece — tocum — toowr) are specified.

*2 All timing is specified using 20% and 80% of Voo as the reference.

*3 tocuw and toolr are specified as the overlap betwesn /CS1 being *L" (C52 ="H") and /WR and /RD being at the “L" level.

V:A 6/26 Aug.20, 2009
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System bus read/write characteristics 2 ( 6800 Series MPU)

Al
RW

Ly —

(3] ™
(C52a"1") N\,

—

yal

R
T LT
;,-" o - -
E / A\N Y /4
i W, ey ——————— ]
la M
Do DY
(W rit=h
* tarces ]
Dk o DY
{Read)
Moo =33V, Ta=25°C)
. . Rating :
ftem Signal Symbol Condition Min. e Units
Address hold fime taHe 1] =
Address setup tims A0 Lo 0 —
Syatem cycle time tovce 240 —
Enable L pulze widih {(WRITE) ik tewiw 80 —
Enable H pulse width (WRITE) i =W 60 —
Enable L pulze width (READ) D t=wiR a0 — ng
Enable H pufse width (READ) t=wH= 140
WRITE Data setup time tozs 40 —
WRITE Address hold fime toHs o —
00 to DT
READ access time tacce CL =100 pF —_ 70
FEAD Output disable tme foHe CL=100 pF <] S0
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(Voo =27V, Ta =25°C )

ltem Signal Symbol Condition Min.RatingMax. Units
Address hold ime tars 0 —
Address setup time Al taws 0 —
System cycle time tovce 400 oy
Enable L pulze widih (WRITE) P teww 220 —
Enahle H pulse width (WRITE) t=wHw 180 —
Enable L pulse width (READ} = tewer 220 —_ ng
Enable H pulze width (READ) t=wHR 180 —
WRITE Data setup time toze 40 —
WRITE Address hold time S i toss 0 —
READ access time tacce CL =100 pF — 140
READ Cuiput disable time fone CL=100 pF 10 100
Table 29
(voo =1.8Y , Ta=25°C)
ltem Signal Symbol Condition Min.RatingMax. Units
Address held ime taHs i —
Address sefup time Al taws 0 —
System cycle time tovee G40 —
Enable L pulss width (WRITE) o teww 360 —_
Enable H pulze width (WRITE) "R t=wHw 280 —
Enable L pulze width (READ) a0 tewLR 360 — ns
Enabls H puise width (REALD) tewHR 280 —
WRITE Data setup time toze 80 ==
WRITE Address held time {oas 0 —
GO to D7
READ access time taccs CL =100 pF — 240
READ OQuiput disable fime torEe CL=100 pF 10 200

*1 The input signal rise time and fall ime (r, ) is specified at 15 ns or less. When the system cycle time is extremely fast,
itr #tr) = (foves — tewow — tewnw) for (b + t) = (foves — tewir — tewnr) are specified.

*2 All timing is specified using 20% and 50% of Voo as the reference.

*3 t=wLw and EwLr are specified as the overlap between C51 being “L" (252 =*H" and E.

IC Specification

The ST7565R identify the data bus signals by a combination of A0, /RD (E), /WR(R/W) signals. Command
interpretation and execution does not depend on the external clock, but rather is performed through internal
timing only, and thus the processing is fast enough that normally a busy check is not required.

In the 8080 MPU interface, commands are launched by inputting a low pulse to the RD terminal for reading,
and inputting a low pulse to the /WR terminal for writing. In the 6800 Series MPU interface, the interface is
placed in a read mode when an “H” signal is input to the R/W terminal and placed in a write mode when a “L”
signal is input to the R/W terminal and then the command is launched by inputting a high pulse to the E

terminal. Consequently, the 6800 Series MPU interface is different than the 80x86 Series MPU interface in that
V: A 8/26 Aug.20, 2009
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in the explanation of commands and the display commands the status read and display data read /RD (E)
becomes “1(H)”. In the explanations below the commands are explained using the 8080 Series MPU interface
as the example.

When the serial interface is selected, the data is input in sequence starting with D7.

Instruction Table

Command Code .
Command Function
AD /RO WR| D7 D D5 D4 D3 D2 D1 DO

T 066 1 & 1 1 1 0 LCD display ONOFF

{1} Display OMN/OFF 0 1 a 1 0: OFF. 1: ON
7 o - i = Sets the digpliay RAM display start
{2} Display start line =&t 0 1 a 0 1 Display stan address e dacicbroes
St j N, =
{3} Page address set 0 1 0 1 0 1 1 Pageaddress et e diaplay FAM page
address
{4) Column address set 0 1 1] 0 0 © 1 Mostsignificant [Setz the most significant 4 bits of
upper bt column address  |the dizplay RAM column address.
Column address set 0 1 a 0 0 O 0 Leastsignificant |Sets the least significant 4 bits of
lower bit column address  |the dizplay RAM column address.
i5) Status read 0 0 1 Status o O 0 0 Reads the status data
(&} Display data write 1 1 a WWrite data Writes to the display RAM
{7} Display data read 1 0 1 Fead data Reads from the display RAM

% Setz the display RAM address
(8} ADC =slect 0 1 a B ade T DT SEG output cormrespondsnce
0: mormal, 1: reverse

o Setz the LCD dizplay normalf

/a3 O f 1
{9) ?éipelay rormalk o 1 o 1 0 1 0 D 1 ; e
e 0. normal, 1: reverse
: i Digplay all pointz
{10} Display all points 1 0 1 0 0 1 0 0O : : 2
OMOFE 0 1 a : 0 normal dizplay

1: all pointe OM

Sets the LCD drive voitage bias

{11} LCD hias set 0 1 a : ratio
0: 12 biag, 1: 17 bias (ST7S6SP)
Column address increment
112} Read/modifyfwrite ] 1 a 1 1 1 0 0 0 0 0 |Afwite +1
At read: 0
{13) End 0 1 0 i i 1 0O 1 1 1 0 |Clear readimodifyiwrite
{14} Ress=t 0 1 a 1 1 1 0 D1 0O Internal reset
{15) Common output 4 ; . 1 {1 DO O * * * E_EIE-:I: Ctliﬁl;-.ﬂ output scan direction
el etk 1 : normal direction
1: reverse direction
g o0 0 1 0 1 Operating |Selectintemal power supply
i i o 5 E
{16} Power control sst 0 1 0 orky s operating mode
{17} Vo voitage regulator : =
ARl : ; O 0 1 0 0 FResstor Select internal resistor
;rg;mal St Tl | D 1 = ratic ratiofRa'Ra) mods
{18} Electronic volume
mode zet o 1 o 1 0 0O 0O 60 0 1 Set the Vo output voltage
Electronic woiume 0 0 Electronic voiume valug |[electronic volume regisier
register st
19 Stati i
L1} Stahc wlicaor 1 0 10 1 1 0 0 |ooOFF 1:0N

OMIOFF
Static indicator

register st 0O 0O 00 0 D OMode|Settheflashing mode

aslect booster ratio

1 1 1 1 1 0 0 .0 =
(20) Booster ratio set 0 1 © D 0 0 0 0 0 stepup | ax ™
value 11- Bx
Display OFF and display all
21} ) P
(21) ot Saey pointz OfN compound command
{22} NOP 0 1 0 1 1 1 00 0 1 1 Command for non-operation
{23) Test 0 9 0 i1 01 1 + + =+« |Command for IC test. Do not

use this command

V:A 9/26 Aug.20, 2009
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Instruction Description
1. Display ON/OFF

Thig command tums the digplay ON and OFF.

E RIW
Al /RD WR 07 D D5 D4 D3I D2 D4 DO Setting
0 1 0 1 0 1 g 1 1 1 1 Display ON
0 Dizplay OFF

When the dizplay OFF command is executed when in the display all points ON mode, power saver mode is entered. See the
section on the power saver for details.

2. Display Start Line Set

Thiz command iz used (o specify the dizplay star line address of the display data RAM shown in Figure 4. For further details

zee the explanation of this function in “The Line Address Circuit”.

E RW
A0 RD MR DT D6 D5 D4 D3 D2 Di DO | Line address
. 1 g 0 1 0 0 0 0O 0 © 0
o 0 0 0 0 1 1
0 0 0 0 1 O 2
1 1
1 1 1 1 1 0 &2
1 1 1 1 1 1 &3

3. Page Address Set

Thiz command specifies the page address comesponding to the low addresa when the MPU acceszes the display data RAM
(see Figurs £). Specifying the page address and column address enables to access a desired bit of the display data RAM.
Changing the page address does not accompany a change in the siatus display.

E RW
Al /RD  WR D7 D6 D5 D4 D3 D2 D1 DO Page address
0 1 0 1 0 1 1 4 0 0 0 0
0 o o 1 1
0 o0 1 0 2
4
o o1 1 1 7
i 0 0O @ B

4. Column Address

Thiz command specifies the column address of the display data RAM shown in Figure £. The column address is split into two
sections (the higher 4 bits and the lower 4 bits) when it is set (fundamentally, set continuousiy). Each time the display data RAM
is accessed, the column address automatically increments (+1), making it possible for the MPU o continuously read fromdwrite
o the dispiay data. The column address increment i topped at 83H. This does not change the page address continuously. See

the function explanation in “The Column Address Circus,” for details.

E RW
Column
A0 /RD /WR |D7 D6 D5 D4 D3 D2 D1 DO A7 A6 A5 A4 A3 A2 A1 AD | address
Highbits—» | @ 1 0 | g p 1 a7 A6 ASAM 0 0 0O 0O O D 0 0
Low bits — DAIAZ ATADOD 0O O O O O 1 1
0 0 0O 0 0 O 0 2
- d
1 0 0 0 0 O 0 120
1 00 0 0 O 1 131
VA 10/26 Aug.20, 2009
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5. Status Read

E W
Al /RO /WR D7 D& D5 D4 D3 D2 D4 DO
0 0 1 BUSY ADC ONOFF RESET 0 0O 0O O
BUSY = 1. it indicates that either processing is occuming intermally or a reset condition iz in process.
BUSY BUSY =0: A new command can be accepted . if the cycle time can be satisfied, there is no need to check
for BUSY conditions.
Thiz shows the relationzhip between the column addresz and the segment driver.
ADC 0: Mormal (column address n«s SEG n)
1: Reverse (column address 131-n < SEG n)
(The ADC command switches the polarity.)
OMNIOFF: indicates the display ONIOFF atate.
OMIOFF 0: Dizgplay ON
1: Dizplay OFF
{This display ON/OFF command switches the polarity. )
This indicates that the chip iz in the process of initializaticn either because of a IRES signal or becauses of g
reset command.
RESET 0: Operating state
1: Reset in progress

6. Display Data Write

Thiz command writes 8-bit data to the specified display data RAM address. Since the column address iz automatically
incrementsd by *1" after the write, the MPU can write the display data.

E RW
A0 RD WR DF D6 D5 D4 D3I D2 D1 DO
1 1 0 Write data

7. Display Data Read

Thig command reads 3-bit data from the specified display data RaM addresz. Since the column address i automatically
incrementad by “17 after the read, the CPU can continuously read mulliple-word data. One dummy read is required immediately
after the column address has been get. See the function explanation in "Digplay Data RAM" for the explanation of accesging the
intermnal registers. When the serial interface iz used, reading of the display data becomes unavailaklie.

E RW
Al /RD /WR D7 D6 D5 D4 D3 D2 D1 DO
1 0 1 Read data

8. ADC Select (Segment Driver Direction Select)

Thiz command can reverse the comrespondence between the display RAM data column address and the segment driver ouiput
Thus, zequence of the seagment driver output pins may be reversed by the command. See the colunmn address circuit for the
detail. Increment of the column address (by “1") accompanying the reading or writing the display data is done
according to the column address indicated in Figure 4.

E RwW
Al /RO WR DFf D6 D5 D4 D3I D2 D1 DO Setting
i} 1 0 1 i) 1 g 0 0O D 0 Marmal
1 Reverse
VA 11/26 Aug.20, 2009
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9.

Display Normal/Reverse

Thiz command can reverss the It and unlt display without overariting the contenta of the display data RAM. When this iz done
the dizplay data RAM contents are maintained.

E W
AD /RD WR D7f D6 D5 D4 D3 D2 D4 DO Setting
0 1 0 1 ] i a 0 1 1 0 RAM Data "H"
LZD OM voltage {normal}
1 RAM Data “L"

LCD ON voltage (reverse)

10. Display All Points ON/OFF

11. LCD Bias Set

V:A

Thiz command makes it possible to force all dizplay points N regardless of the content of the dizplay data RAM. The contents
of the display data RAM are maintained when this is done. Thiz command takes priority over the display nomalfreverse

command.
E R'W
Al RO WR D7 Dé D5 D4 D3 DZ D1 DO Setting
o 1 0 1 0 1 o 0 1 0 Mormal display mode

1

Cizplay all points OMN

When the digplay iz in an OFF mode, executing the disglay all points ON command will place the display in power save mode.
For detadls, see the Power Save section.

This command selects the voltage bias ratio reguired for the liquid crystal display.

E R'W Select Status
A /RD MWR| DT D6 D5 D4 D3I D2 D1 DO [166duty | 1/49duty | 133duty | 1/66duty | 1/53duty
_ ; " 1 0 1 0 D o 1 0 1/9 bias | /5 bias | 1/6 biaz | 18 bias | 1/8 hias
- 1 1/7 bias | 1/6bias | 1/5biag | 1/6 bias | 1/6 bias
12/26 Aug.20, 2009
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12. Read/Modify/Write

Thizs command is used paired with the "END” command. Onee this command has been input, the display data read command
does not change the column address, but only the display data write command increments (+1) the column addreszs. This
maode iz maintained untl the EMD command iz input. When the EMDC command is input, the column address returns to the
address it was at when the readimodifyfwrite command was entered. This function makes it poszibie to reduce the foad on the
MPU when there are repeating data changss in a specified display region, such as when there iz a blanking cursor.

E RW
AD /RD /WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1 11 00 0 OO0

* Even in read/modifyiwrite mode, other commands aside from dizplay data readiwrite commands can also be used.

Column address

Page address aet

v

Column address set

¥

Read-modify-write cycle

>
»
¥

Durnrmy read

!

Data read

v

Data writs

MO

B3

.-"-F'-F'— -\-\-\_\-"\—\.\_

o

e
I"' YES

[ END

Changes R“‘“}

- Finighed 7 -~

13. End

(N D e ez N

Read-modify-write mode st

Thiz command releases the read/modifyiwrite mods, and returnis the column address to the address it was at when the mode

was entersd.

E RW
Al RD /WR D7 D6 D5 D4 D3I D2 D1 DO
0 1 0 1 1 01 1+ 1 0

V:A
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14. Reset

Thiz command inifializes the display starl ne, the column address, the page address, the common output mode, the Vo voliage
regulator internal resistor ratio, the elecironic volume, and the static indicator ars reset, and the read/modifywrite mode and
test mods are released. There is no impact on the display data RAM. See the function explanation in “Reset” for detaila.

The reset cperation is performed after the reset command is entered.

E RW
A0 RD 'WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1T 1+ 1 00 0 1 0

The initializaticn when the power supply iz applied must be done through agplying a reset gignal to the /RES terminal. The reset
command must not be used instead.

15. Common Output Mode Select

Thiz command can select the scan direction of the COM output terminal. For details, zee the function explanation in
“Common Output Mode Select Circuit.”

E R'wW Selected Mode
DT D6 D5 D4 D3 D2 D1 DO - ; 3
PEIRD DA 1/65duty 1/49duty | 1@33duty | 1/55duty | 1/53duty
0 10 1 i1 00D O *= * Mormal | SOMI—=COMS3 [ COMO—=COMET [ COMI—COM31 | COMI—=COME3 | COMO—COMET
1 Reverse | COMEI—COMD | COMAT - COMD | COM31 - COMD | COMAS3—C0OMD | COME1—COM0
* Dizabled bit

16. Power Controller Set

Thiz command sets the power supply circuit functionz. Ses the function exptanation in “The Power Supply Circuit,” for details

E RW
A0 /IRD /WR DT D& D5 D4 D3 D2 D1 DO Selected Mode
o 0 1 0 o Booster circuit: OFF
1 Booster circuit OH
o i o 0 “Yoltage regulator u:!rcu:rt.' OFF
1 “Voltage regulator circuit: O

0 [Voltage follower circuit: OFF
1 [Voltage followsr circuit: OM

17. V0 Voltage Regulator Internal Resistor Ratio Set

Thiz command sets the Vo voltage regulator internal rezistor ratic. For details, see the function explanation is *“The Voltage

Regulator circuit " and table 11 .
E RW
A0 /RD 7WR DF D6 D5 D4 D3 D2 D1 DO RbiRa Ratio

0 0 1 0 00 O O Emall

g 0

0 1 0 D 1 D

1 1
1 1 Large

18. The Electronic Volume (Double Byte Command)

Thiz command makes it possible to adjust the brightness of the liguid crystal display by controlling the LCD drive voltage WO
through the output from the voltage regulator circuits of the intemnal liquid eryatal power supply. This command is a two byie
command used as a pair with the electronic volume mode set command and the electronic volume register set
command, and both commands musat be issued one after the other.

V:A
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19. The Electronic Volume Mode Set

When thiz command is input, the electronic volume register set command becomes enabled. Once the elecironic volume
mode has been set, no other command except for the electronic volume register command can be used. Once the electronic
volume register set command has been usad to set data into the register, then the electrenic velume mode is refeased.

E RW

AD RO WR O7 D6 D5 D4 D3 D2 D1 DO
0 1 0 Tt 0 0 00 O O 1

20. Electronic Volume Register Set

By u=ing this command fo =2t six bits of data fo the electronic volume register, the liguid erystal drive voltage Vo assumes cne
of the 64 voltage levels.
When thiz command is input, the eflectronic volume mede s released after the electronic volume register has been set.

E RW
A0 /RD WR | D7 D6 D5 D4 D3I D201 D0 | [Va]
* *0 00 0 0 1 | Smal
= 0 00 0 10
5 & % . *unn¢n11
-
T x4 M f gD
e G B I R (O

* Inactive bit (set *0")
When the electronic volume functicn is not used, setthisto (1,0, 0, 0,0, )

21. The Electronic Volume Register Set Sequence

!

| electronic volume mode set |

I

| elecironic volume register st |

fi‘ Electronic volume mods clear
NO - 7
—q'_’_f o h

Set complete 7_—

. _,_,f
T YES

22. Static Indicator (Double Byte Command)

Thiz command controls the static drive system indicator display. The stafic indicator display is controlled by this command only,
and is independent of cther dizplay contro! commands.

Thig iz used when one of the static indicator liguid crystal drive electrodes is connected to the FR terminal, and the other is
connecied fo the FRS terminal. A different pattem is recommended for the static indicator electrodes than for the dynamic drive
eleciredes. If the patiemn is too close, it can result in deterioration of the fiquid crystal and of the elecrodes.

The static indicator ON command is a double byte command paired with the static indicator register et command, and thus
one must execuie one after the other. (The static indicator OFF command iz a single byle command.)
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23. Static Indicator ON/OFF

When the static indicator ON command is entered, the static indicator register set command is enabled. Once the static
indicator O command has been entersd, no other command aside from the static indicator register set command can be used.
Thiz mode is cleared when data ig get in the register by the static indicator register sef command.

E RW

Al /RD WR

D7 D6 D5 D4 DI D2 D1 DD Static Indicator
o 1 a T 4 1 01 1 00 QOFF
“r 1 oM

24. Static Indicator Register Set

This command gete two bits of data into the static indicator register, and is used to sef the static indicator info a blinking mode.
E RW
AD /RD "WR D7 D& D5 D4 D3 DZ D1 DO Indicator Display State
ST B - S e S OFF
- 1 a a 1 O (Blinking at approximately one second intervals)
- 1 0 OM (blinking at apgroximately 0.5 second intervals)
i1 O {constantly on)
* Disabled bit (==t "07)

25. Static Indicator Register Set Sequence

!

| Static indicator mode st |

l

| Static indicator register sst |

ﬁ_}\ Static indicator mode clear
NO e

-\-\"-\_
Set complete 3_,:::"

.
YES
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26. Power Save (Compound Command)

When the display all points ON is performed while the display iz in the OFF mode, the power saver mode iz entered, thus
greatly reducing power consumption.

The power gaver mode has two different modes: the slesp mode and the standly mods. When the static indicator is OFF, itis
thie sleep mode that iz entered. When the stafic indicator is ON, it is the standby mode that iz entered.

In the zleep mode and in the standiy mode, the display data is saved as is the operating mode that was in effect before the
power saver mode was initiated, and the MPU s still able to access the display data RAM.

Refer to figure 28 for powser zave off sequence.

| Static indicator OFF | | Static iﬂdi:ﬂtﬂr O |

| Disp :y OFF | | Displiy OFF |

| Display aJ;I paint OM | | Display ail point OM |
Slee;uimnde Standiy mode

7 v
Power save OFF
Power save OFF - g
* Display all point OFF { Diaplay all point OFF)
L Static indicator OM {2 bytes) +

~Sleep mode cancel @m”db"' mode cancb
N i D, -

R

27. Sleep Mode

Thiz stops all operations in the LCD display system, and as long as there are no accesses from the MPU, the consumption
cument iz reduced to a value near the static current. The internal modes during slsep mode are as follows:

1. The oscillator circuit and the LCD power supphy circuit are halted.

2. Al liguid crystal drive circuits are halted, and the segment in common drive outputs oufput a Vas level.

28. Standby Mode

The duty LCD display system operations are halted and only the static drive system for the indicator confinues to operale,
previding the minimum reguired consumption current for the static drive. The internal modes are in the following states during
standby mode.

1 The LCD power supply circuits are halted. The oscillator circuit continues to operate.

2 The duty drive system liguid crystal drive circuits are halted and the segment and common driver outputs output a Vas level.

The stafic drive system does not operate.

When a reset command is performed while in standizy mode, the system enters slesp mode.

*When an external power supply is used, it iz recommended that the functions of the external power supply circuit be stopped
when the powsr saver mode ie staried. For example, when the various levels of liguid crystal drive voltage are provided by
extemal resistive voltage dividers, it is recommended that a circuit be added in order to cut the electrical current flowing
through the resistive voltage divider circuit when the power saver mode iz in effect. The STTS65F series chips have a liquid
crystal display blanking control terminal /DOF. This terminal enters an “L" state when the power saver mode is launched.
Uzing the output of /DOF, it iz possible to stop the funclion of an exernal power supgly circuit.

* When the master is turned on, the cscillator circuit is operable immediately after the powsring on.

29. The Booster Ratio (Double Byte Command)

V:A

Thiz command makes it possible to sslect steg-up ratio. Itis used when the power contral set have tum on the intemal booster
cireuit. This command is & two byte command used as a pair with the booster ratio select mode et command and the booater
ratio register set command, and both commands must be issued one after the other.
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30. Booster Ratio Select Mode Set

Thig command makes it possible to aslect step-up rafio. Itis uged when the power control set have tum on the intemal booster
circuit. This command is & two byte command used as a pair with the booster ratio select mode set command and the booster

ratio register set command, and both commands must be issusd one after the other.

Booster Ratio Select Mode Set

When this command is input, the Booster ratio register 2et command becomes enabled. Once the booster ratio gslect mode
has been set, no other command except for the booster ratio register command can be used. Once the booster ratio register

zet command has been uzed to set data into the register, then the booster ratio select mode iz released.

E RW

A0 /RD WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1T 1 1 11 0 00

31. Booset Ratio Register Set

By uzing this command to set two kit of data (o the booster ralio register, it can be select what kind of the booster rafic can be

uged.

When this command is input, the booster ratio select mode iz released after the booster ratio register has been set.
E RwW

DT D& D5 D4 D3 D2 D1 DO Booster

AD  /RD /WR ratio

select

N 1 2w 3x 4%

0 1 0 L Cx

e N | 6x

* Inactive bit (zet “0")
When the booster ratio select function iz not used, st this to (0, 0) 2x,3x 45 step-up mode

32. The booster ratio Register Set Sequence

L J
booster rafio select mode set

v
hooster ratio register aet

L Booster ratio select mode clear

ND e
- "'-\-\_\___\_
-f”'ﬂf Set complete 7.
-\_---\-\_\_\_\_\_ e

‘1’?5-5%1’;;
33. NOP

Mon-Operation Command

E RW

A0 /RD "WR D7 D6 D5 D4 D3 D2 D4 DO
0 1 0 11 1 00 0 1 1
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Quality Specifications

Cosmetic Inspection

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 I B —
Latnps /L\
25 Clflyny 100cm
%?
LCM |
L 1
Definition of zone:
A Zone
B Zone
A Zone: Active display area (minimum viewing area).
B Zone: Non-active display area (outside viewing area).
AQL Level
Sampling method: MIL-STD-105E, Level II, normal one time sampling
Defect classification
Classify Item 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
Back-light 1,8
Non-display Flat cable or pin reverse 10
Wrong or missing component 11
Minor Display Background color deviation 2 1.0
state Black spot and dust 3
Line defect, Scratch 4
Rainbow 5
Chip 6
Pin hole 7
Protruded 12
Polarizer Bubble and foreign material 3
Soldering Poor connection 9
Wire Poor connection 10
TAB Position, Bonding strength 13
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Note on defect classification

No. Item Criterion
1 Short or open circuit Not allow
LC leakage
Flickering
No display
Wrong viewing direction
Wrong Back-light
2 | Contrast defect Refer to approval sample
Background color deviation
3 Point defect, Point Acceptable Qty.
Black spot, dust @{ Size
(including Polarizer) ? $<0.10 Disregard
0.10<¢=<0.15 2
0.15<$=<0.25 1
¢ = (X+Y)/2 <0
$¢>0.25 0
Unit: Inch?
4 | Line defect,
v Line Acceptable Qty.
( w L W
Scratch 1
= --  0.05>W
L 3.0>L | 0.1>W>0.05 Disregard
2.0>L [0.15=W>0.1
Unit: mm
5 Rainbow Not more than two color changes across the viewing area.
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No Item Criterion
6 Chip W
-ﬁ\.\ \@J?— Acceptable criterion
— 1
Remark: Z X Y Z
<L/8 0.5mm <t/2

X: Length |"\i L ﬁl

Y: Width

X vy Acceptable criterion

Z: Thickness
A= T T

t: Glass thickness T N | <2 0.5mm | <t
W: Terminal width 7

L: Glass length

\ \ Acceptable criterion
\ X Y Z

I
y RN <3| < =t

N shall not reach to ITO

\ \ Acceptable criterion
W\

% X Y zZ
W
A@\ﬁ¥%ﬁ&—_\b Disregard | <02 | <t
ZE 4\ Z
X
Y
N Acceptable criterion
‘ /]\ X Y Z
) XE 7 <5 <2 <3
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No. Item Criterion
7 Segment (1) Pin hole
pattern ) ¢ < 0.10mm is acceptable.
W = Segment width
o= (X+Y)/2
Point Size Acceptable Qty
O<1/4W Disregard
1/4AW< ¢<1/2W 1
d>1/2W 0
Unit: mm
8 Back-light (1) The color of backlight should correspond its specification.
(2) Not allow flickering
9 Soldering (1) Not allow 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
50% lead
10 | Wire (1) Copper wire should not be rusted
(2) Not allow crack on copper wire connection.
(3) Not allow reversing the position of the flat cable.
(4) Not allow exposed copper wire inside the flat cable.
11* | PCB (1) Not allow screw rust or damage.
(2) Not allow missing or wrong putting of component.
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No Item Criterion
12 Protruded
W: Terminal Width W \ \ Acceptable criteria:
\ Vy Y<0.4
N N
E X :
13 TAB .
1. Position
l 1 m7/ ITO | WI<1/3W
H 1 | L HI<1/3H
H1 — TAB
2 TAB bonding strength test
TAB
P (=F/TAB bonding width) =650gf/cm ,(speed rate: Imm/min)
5pcs per SOA (shipment)
14
Total no. of acceptable A Zone
Defect
Maximum 2 minor non-conformities per one unit.
Defect distance: each point to be separated over 10mm
B. Zone

It is acceptable when it is no trouble for quality and assembly in
customer’s end product.

V:A
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Electrical and optical inspection

Electrical and Optical Parameters of LCM

STN Dot Matrix Character Type
ITEM SYMBOL UNIT
MIN. TYP. MAX.
LCD Operating Voltage Vicep - 5.0 - A\
Contrast Cr 10:1 -
te 150 250
Response Time (25°C) ms
tg 150 250
0 45 - 60
Viewing Angle (Cr=3) deg
) -40 - 40
Operating Temp. Top -20~+70
°C
Storage Temp. Tst -25~+80
Minimum Life Time T >50000 h

Reliability of LCM
Reliability test

Items of reliability test are as the followings with no abnormalities and function failures found after the test:

(Number of specimen: 16)

Item Condition Time (hrs) Assessment

High temp. Storage 80°C 96
High temp. Operating 70°C 96

Low temp. Storage -30°C 96 No abnormalities
Low temp. Operating -20°C 96 in functions

Humidity 40°C/ 90%RH 96 and appearance
-20°C « 25°C —>70°C
Temperature shock 12 cycles
(30 min < 5 min — 30min)

Recovery time should be 12 hours minimum.

Vibration test
10~55Hz and amplitude 1.5mm at X, Y and Z direction for 2 hours each
Drop test

Drop shock from height of 1m, 10pcs in packing
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General Precautions:

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

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 or ethyl alcohol, do not use water, ketone or aromatics and never scrub LCD 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.

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.

Be careful not to touch or swallow liquid crystal that might leak from a damaged cell. Any liquid crystal

sprays on skin or clothes, please wash it off immediately with water.

Static Electricity Precautions:

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

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

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

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

Only properly grounded soldering irons should be used.

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

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

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

Soldering Precautions:

1.

2.

VA

Soldering should be performed only on the I/O terminals.

Use soldering irons with proper grounding and no leakage.

25/26 Aug.20, 2009




GDC12864Z-FSY-FBW

3.

4.

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.

Flux residue should be removed.

Operation Precautions:

VA

The viewing angle can be adjusted by varying the LCD driving voltage Vo.

Since applied DC voltage causes electro-chemical 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.

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

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

sunlight.
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