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Graphic Display Module

Part Number
G986AXGFGNO2WR

Overview

98x64(33x33), FSTN, no backlight,
reflective, positive mode, 12:00 (top
view), extended temp range, parallel/
serial option, able to run at 3.3V
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1. General Specification

Interface With PARALLE MPU

Display Mode: POSITIVE/REFLECTIVE/FSTN Type
Viewing Angle :12:00 Clock

Display Duty:1/64 Driving Bias:1/9 Driving Voltage:9.6V
Lcd Supply Voltage:+3.3V

Mechanical Characteristics(Unit:mm)
Display Dot Matrix :98*64

Extenal Dimension: See Drawing

Dots Size:0.22*0.27

Dots Pitch:0.25*0.30

Temperature Specification

Operation Temperature: -20°C ~70°C

Storage Temperature:-30°C ~80C

2 www.FocusLCDs.com



, FocusLCDs.com
- LCDs MADE SIMPLE®

&

imension

External D

PIN ASSIGNMENT
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9 LCD Ic 24 | DB1
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1. VIEWING ANGLE: 12:00 0'CLOCK A = CD
2.DISPLAY MODE:as shown in tablel 5 60 p FOocus-LLs.com
3.DRIVING VOLTAGE: 9.6V, DUTY:1/64, BIAS:1/9, FREQUENCY: 64Hz | 4 o | CoBSAXGEGNOZWR APPLICATION:
4. OPERATING TEMP. :-20° G T0 70° C 3
5. STORAGE TEMP. :-30° C TO 80° G 2 pEsian -
6. CONNECTOR TYPE: COG&FPC ! 0 =
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Input PIN Assignment
Recommended Connector: FH19C-30S-0.5SH(99)

<

Pin No

Symbol

1/0

Function

30

CSIB

This is the chip select signal. When CS1B = “L” and CS2 =
“H”, then the chip select
becomes active, and data/command I/O is enabled.

29

/RET

When /RES is set to "L",the settings are initialized.
The reset opetation is performed by the /RES signal level.

28

A0

Select register.
-AQ ="H": Indicates that DB0 to DB7 are display data
-A0Q ="L": Indicates that DB0 to DB7 are control data

27

/WR

When connected to 8080 series MPU, this pin is treated as the
/WR signal of the 8080 MPU and is LOW-active.
The signals on the data bus are latched at the rising edge of the
/WR signal.
When connected to 6800 series MPU, this pin is treated as the
/WR signal of the 6800 MPU and decides the access type :
When R/W = H: Read.
When R/W = L: Write.

26

/RD

When connected to 8080 series MPU, this pin is treated as the
/RD  signal of the 8080 MPU and is LOW-active.
The data bus is in an output status when this signal is L.

When connected to 6800 series MPU, this pin is treated as the
/E signal of the 6800 MPU and is HIGH-active.
This is the enable clock input terminal of the 6800 Series
MPU.

25--18

D5 to DO
D6 (SCL)
D7 (ST)

/O

This is an 8-bit bi-directional data bus that connects to an 8-bit
or 16-bit standard MPU data bus.

When the serial interface is selected (P/S = “L”) :

D7 : serial data input (SI) ; D6 : the serial clock input (SCL).
DO to D5 are set to high impedance.

17

VDD

Power

Supply

Power supply

16

VSS

Power

Supply

Ground.

15

VOUT

DC/DC voltage converter. Connect a capacitor between this
terminal and VSS or VDD terminal.

14

CAP3+

DC/DC voltage converter. Connect a capacitor between this
terminal and the CAPIN terminal.
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Pin No Symbol 1/0 Function

DC/DC voltage converter. Connect a capacitor between this
terminal and the CAP1P terminal.

13 CAP1- O

DC/DC voltage converter. Connect a capacitor between this
terminal and the CAPIN terminal.

12 CAP1+ O

DC/DC voltage converter. Connect a capacitor between this
terminal and the CAP2N terminal.

11 CAP2+ O

DC/DC voltage converter. Connect a capacitor between this
terminal and the CAP2P terminal.

10 CAP2- O

DC/DC voltage converter. Connect a capacitor between this
terminal and the CAP2N terminal.

9 CAP4+ O

This is a multi-level power supply for the liquid crystal drive.
The voltage Supply applied is determined by the liquid crystal
cell, and is changed through the use of a resistive voltage
divided or through changing the impedance using an op. amp.
Voltage levels are

determined based on Vss, and must maintain the relative
V4,V3,

V2, VI,
Vo,

magnitudes shown below.
VO =V1 =V2 =V3 =V4 =Vss
When the power supply turns ON, the internal power supply

Power

8-4
Supply

circuits produce the V1 to V4 voltages shown below. The
voltage settings are selected using the LCD bias set command.

1/65 DUTY

1/49 DUTY

1/33 DUTY

1/55 DUTY

1/53 DUTY

V1
V2
V3
V4

8/9"V0,6/7"Vo
/9", 517" Vo
2/9"Vo,2/T"Vp
1/9"Vo, 1/7*Vo

7/8"Vg,5/6"Vp
6/8"Vq,4/6"Vp
2/8"Vg,2/6"Vp
1/8"Vo,1/6"Vp

5/6"V,4/5"Vp
4/6"Vg,3/5" Vo
216"V, 25"V
1/6"Vo,1/5"Vo

7/8"Vp,5/6"Vp
6/8"Vp,4/6"Vo
2/8"Wp.2/6"Vp
1/8"Vp, 1/6" Vo

7/8"V0,5/6"Vp
6/8"V0,4/6"Vp
2/8"V5,2/6"Vp
1/8"Vo,1/6"Vp

VR

Output voltage regulator terminal. Provides the voltage
between VSS and VO through a
resistive voltage divider.

IRS = “L” : the VO voltage regulator internal resistors are not

used.

IRS = “H” : the VO voltage regulator internal resistors are

used.

C86

This is the MPU interface selection pin.
C86 = H: 6800 Series MPU interface.
C86 = L: 8080 Series MPU interface.

PSB

This pin configures the interface to be parallel mode or serial

mode.
P/S = H: Parallel data input/output.
P/S = L: Serial data input.
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Absolute Maximun Ratings

VDD=3.0V,VSS=0V,Ta=25"C

Item Symbol | Condition Min Max Unit
Power supply voltage VDD -0.3 +3.6 A%
Input voltage Vin -0.3 VDD+0.3 |V
DC Supply Voltage VOUT -0.3 +13.5 A%
DC Supply Voltage Vo -0.3 +13.5 v
Operating temperature Topr -10 50 C
Storage temperature Tstg -20 60 C

Electrical Characteristics

Item Symbol Condition | Min Typ Max Unit
Power supply voltage | VDD 1.8 3.0 33 v
Current consumption | IDD Ta=25C - 1.0 - mA
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DC Characteristics

Unless otherwise specified, VE5=0V, ViD= 3.0V, Ta =-30 {0 85°C

Table 18
Item Symbal Condition - Rating Units Applllcable
Min. Typ. Max. Fin
Cperating Voltage (1) Voo 1.8 — 3.3 v Voot
Operating Voltage (2) Viooe  [(Relative fo Ves) 2.4 — 3.3 W Voo
High-level Input Voltage Ve D@d=Voo | — VoD W "3
Low-lewvel Input YWoliage WVie Was — | 0.2 = \Woo W *3
High-level Output Valtage Vowe [loH =-0.85 mA J2=Voo | — VoD W *4
Lowi-level Output Voltage Vo [loL= 0.5 mA Was — | 0.2 x VoD W "4
Input leakage current I ViIM = VDD or Veg -1.0 —_ 1.0 [T "5
Cutput leakage current e [WIN = VDD or Ves -3.0 — 3.0 [T "8
Liquid Crystal Driver ON A Ta =25°Cly; = 13.0V — 20 2.5 Wi SEGn
Resistance o |[Relatve s 39 5 COMn *7
allws to Vs Vp=8.0VW - 32 4 bl !
Static Comsumption Current lsen - ’ —_ 0.01 2 p& | Yoo, Vooz
Ve=130W
(Relative To Wes)
Output Leakage Current laz Ielative 1o Ves) — .01 10 [T Wi
Input Terminal Capacitance Cw |Ta=25%C, f=1MHz — 50 8.0 pF
Internal 17 20 24 "
Dscillator fosc VB duty 1, _ oeep ' = = khz E
Externa . 1/23 duty - - o o k= -
Oscillator Input EL ' =" < -
Frequency — _
EuEncy nternal fose  [1048 duty 25 an a5 kHz "
Dscillator = I
Externa 153 duty Ta=25°C
) foo (1455 duty 25 30 25 kHz cL
Input
Table 13
- Rating .. |Applicable
Item Symbol Condition i Typ. T Uniits Fin
Input voliages Wooz [(Relative To Was) 2.4 — 3.3 Voo
Supply Step-up output) - |ie o ative To Vis) — — 125 | v vout
i voltage Circuit
- Voltage regulator
l.f Circuit Operating Viour [(Relative To Vas) 4.0 — 13.8 \ WouT
= \oltage
E Woliage Follower
= Circuit Operating Wa o [(Relative To Vas) 4.0 — 138 Vit B
- Veltage
Vil ma vme |18 =25°C, (Relative To Wss) - . . .
Baza Voltage VRS _0.05%°C 2.07 210 213 \ 10
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TIMING CHARACTERISTICS

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

AD
Lo —— h—— i
3] : .
ECE—E=]1"'I \ J/,
& ioves *
BOCLR, ST -
e 7“2 Y
—— AN 2H NN
oo, ooy ——————

1 — i
DO to DT
(Write)
f——————tacrs — i
D0t D7
(Read)

Figure 37
Table 24
(Voo = 3.3V, Ta = =20 fo 85°C)
. . Rating .
Item Signal Symbaol Condition Wi Ty Units
|&ddress hald time fass u] —_
Address setup tme AD tae o -
System cycle time toves 240 —
Enable L pulse width (WRITE) teeiw 80 —
WR
Enable H pulse width (WRITE) =t &0 -
Enable L pulse width (READ) 8D tcoum 140 —_ Hs
Enable H pulse width (READ) {CCHR B0
WRITE Data setup time toss 40 —
IWRITE Address hold tir i Q -
0o to DT
READ access time taccs CL=100 pF —_ 70
READ Output disable time toHs CL=100 pF 5 50
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WoD = 2.7V, Ta = -30 fo 85°C)

Item signal | Symbol Condition — _R‘“'”'E' — Uniits
Address haold time taHE o —
Address setup time AD fame 4] —
System cycle ime fcyca 400 —
Enable L pulse width (WRITE) foouw 220 —
WR
Enable H pulse width (WRITE) fccHw 180 —
Enable L pulse width (READ) 50 focoim 220 — ns
Enable H pulse width (READ) ICCcHR 180 —
WRITE Data setup time fosE 40 —
WRITE Address hold time oHa [u] —
Do to O7
READ access time lacca CL=100 pF — 140
READ Cutput disable time foHa CL=100 pF 10 100
Table 26
Woo = 1.8V, Ta = —30 fo 85°C)
) . Rating _
It 5 | Symbal Conditi Unit
Em igna ymibo ondition Wi T nits
Address hold time faHE 8] —
Address setup time Al tawe o _
Systam cycle fime focvea 540 —
Enable L pulse width (WRITE) we tooLw 360 —
Enable H pulse width (WRITE) tooHw 280 —
Enable L pulse width (READ) focoLm 3a0 — ns
RD
Enable H pulse widih (READ) tcoHR 280
WRITE Data setup time fose &0 —
WRITE Address hold time foHs 8] —
0o to D7
READ access time tacca CL=100 pF — 240
READ Output disable time tors CL=100 pF 10 200

*1 The input signal rise fime and fall ime (ir, i1} is specified at 15 ns or less. When the system oycle time is extremely fast,
(tr +ir) = (toves — toouw — tooHw) for ftr+ &) = (tovce — toolR — toocHR) are specified.

*2 All iming = specified using 20% and 80% of VDD as the reference.

"2 toolw and 1CCLR are specified as the overlap between /C51 being “L" {C52 = *H"} and /WR and /RD being at the "L" lavel.
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System bus read/write characteristics 2 ( 6800 Series MPU)

— T ——] [—TAHS

)
il

L

(CE2="17)

{oves »

———————tewLR, oW ———————

E A/./ e

———tewHA e ————————»

| tres 1Cwn
4 M | [e——towa
D0 te D7
(Read)
Figure 38
Table 27
(VoD = 3.3V, Ta = -30 tg 85°C)
) . Rating :
Item Signal Symbol Condition Wi r— Units

Address hald time taHE [} —
Address setup time AD tawe o —
System cycle time toves 240 —
Enable L pulse width (WRITE} TEWLW &0 —

I"IIIH
Enable H pulse width (WRITE) TEWHW &0 —
Enable L pulse width (READ) tEWLR a0 — ns

RD
Enable H pulse width (READ) fEWHR 140
WRITE Data setup time fose 40 —
WRITE Address hold time tokE [} —

o to D7

READ access fime taccs CL=100 pF — Fi]
READ Cutput disable time toHs CL=100 pF 5 g0

11 www.FocusLCDs.com



VoD = 2.7V, Ta = =30 fo 85°C)

Item signal | Symbol Condition —— .R“'”g ———— Units
Address hold time taHE o —
Address setup time AD famwe u] —
Systam cycle fime fcres 400 —
Enable L pulse width (WRITE) ) tEwLw 220 —
Enable H pulse width (WRITE) e [EwHw 180 —
Enable L pulse width (READ) EWLR 220 — ns
Enable H pulse width (READ) e [EwWHR 180 —
WRITE Data setup time fose 40 —
YWRITE Address hold time S oHe o —
READ access time tacca CL=100 pF — 140
READ Cutput disable time fons CL= 100 pF 0 100
Table 23
oD = 1.8V, Ta = 20 o 85°C)
Item Signal | Symbal Condition . _R‘“i”“ | Units
Address hold time faHE [u] —
Address setup time AD tawe o —
Systemn cycle fime foves G40 —
Enable L pulse width (WRITE) WR fEwLw 3E0 —
Enable H pulse width (WRITE) tEwH 280 —
Enable L pulse width (READ) tEwLR 360 — ns
Enable H pulse width (READ) "D tEWHR 220 —
WRITE Data setup time toise &0 —
WRITE Address hold time foHe [u] —
Do to D7
READ access time taccs CL=100 pF — 240
READ Output disable time toRs CL=100 pF i 200

FocusLCDs.com
LCDs MADE SIMPLE®

*1 The input signal rise fime and fall time (ir, i1} is specified at 15 ns or less. Whan the system oycle time is extremely fast,
(tr +ir) = (toves — fEwe — tEwew) for (tr + 1) = {Toves — IEWLR — IEWHR) are specified.

*2 All iming = specified using 20% and 80% of VDD as the reference.

"2 t=wiw and EWLR are specified as the overlap between =3 being “L" (C32="H") and E.

IC Specification

See The Reference of ST Data Book----ST7565R-G.
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Instruction Table

Table 16: Table of STT565R Commands [Mote) *: ignored data

Command Code
Command Function
Ald /RD/'WR|(DT D& D5 D4 D3 D2 D1 DO

0 1 0 1 1 1 0 |LCD display SN/CFF

(1) Display ONICFF o1 1 |0:CFF.1: ON
(2) Display start line set| 0 1 o|lo 1 Display start address Sets the display RAM display start line
address

(3) Page address s=t 0 1 0 1 0 1 1 Page address  |Seis the display RAM page address

(4} Column address set oo q . Most significant  [Sets the most significant 4 bits of the display
upper bit o 1 o column address  |[RAM column address.
Column address set oo 1o Least significant [Seis the least significant 4 bits of the display
ower bit column address  |RAM column address.

(5) Status read o 0 1 Status o 0 0 0 |Reads the stalus data

(6} Display data write 1 1 0 Write data VWites to the display RAM

(7) Display data read 1 a 1 Read data Reads from the display RAM

o i 0 0 0O O Sets the display RAM address SEG output
(8) ADC select ] 1 0 comespondence

(=)

1 |0: normal. 1: reverse
(8} Display normal! 0 1 o 1 ] 1 0 0O 1 1 0 |Setsthe LCD display normall reverse
reverse 1 |0: normal, 1: reverse
(10} Display all points o010 o D_IEE:!'?:'I all points
ON/OFFE ] 1 0 0: no m._al display
T 1:all points ON
[11) LCD bias set o 1 o 0 1 0 0 0O 1 0 [Setsthe LCD drive voltage bias ratio

1 |0: 1/8 bias, 1: 1/7 bias (STTSE5R)
Column address increment

(12) Read-modify-write | 0 1 i 1 1 1 0 0o 0 0O 0 |At write: +1
At read: D

(13) End 0 1 o 1 1 1 i} 1 1 1 0 |Clear read modifyiwrite

(14) Reset 0 1 i 1 1 1 0 0 0 1 3 [Imtemnal resst

- . 1 i " " u « |Select COM output scan direction
(15) Cemman output 0 1 o 0: normal direction
mode select i . -

1: reverse direction

(18) Power control set 0 1 0|0 0 1 0 1 OF::;ZTG Salact intarnal power supply cperating moda

(17) Vo voltage
regulator internal | O 1 o|0 0 1 0 0 Resistorratio [Select internal resistor ratio{Rb/Ra) mode
resistor ratio set

(18] Electronic volume

0o o o O O 1

miode set o 1 o ! Set the Vg output voltage
Electronic valume oo Elacironic volume value  |E ectronic volume register
register set ecironic volume valus
1G] Sctﬁjl::éllr:'ug zator 101 01t 10 0 |g.oFE 10N
Static indicator 0 1 C 1 St the § . ol
register set 00 0 0O 0 O 0 ModeSetheflashing mode
1 1 1 1 0 0o p [select booster ratio

00: 2w, 3x4x
0 0 o o o o Stepup D15
value 11: Gix

(20) Booster ratio set 0 1 o

(21} Power save o 1 o Dii_:ula;.' OFF and display al

' points OMN compound command
(22) NOP 0 1 o 1 1 1 0 0 0 1 1 |Command for non-operation
(22) Test 0 1 o . 1 1 . . . . . |Command for IC test. Do not

use this command

13 www.FocusLCDs.com



Instruction Description
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Display ON/OFF
Thizs command tums the display OM and OFF.
E RIW
Al /RD MR Df D& D5 D4 D3 D2 D1 DO Setting
1] 1 0 1 0 1 0 1 1 1 1 Display ON
0 Dizplay OFF

2.

When the display 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.

Display Start Line Set

Thig command iz used fo specify the digplay star line address of the display data RAM shown in Figure 4. For further details
aeg the explanation of this function in "The Line Address Circuil”.

E RW
A0 /RD MWR DT D6 D5 D4 D3 D2 D1 DO Line address
o 1 o 0 1 0O 0 0 O 0 0
0 0 0 o0 1 1
0 0 0 0 0 2
1 1
1 11 0 g2
1 11 1 &3

3.

Page Address Set

Thig command specifies the page address comesponding to the low address 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 status disgplay.

E RIW
Al /JRD  /WR Df D6 D5 D4 D3 D2 D1 DO Page address
0 1 0 1 0 1 1 40 o 0 i
0o 0 1 1
0 o 0 2
4
o1 1 7
1 0 0 B

4.

Column Address Set

Thiz command specifies the column address of the display data RAM shown in Figure £. The column address is sglit into two
aections (the higher 4 bits and the lower 4 bits) when it is set (fundamentally, set continuousiy). Each time the display data RAM
iz accessed, the column address automatically increments (1), making it possible for the MPU fo continuously read fromiwrite
to 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 Colurmn Address Circuit,” for details.

E RW

Column
A0 /RD /WR |D7 D6 D5 D4 D3 D2 D1 DO AT A6 A5 A4 A3 A2 A1 AD | address

Highbits—» | 0 1 0 |4 0 1 A7 AB AS A4 0 0O 0 0O O 0O 0O O 0

Low bits — D A3 AZ AT ADD 0O O O O O 0O 1 1

0 0 O O D0 O 1 O 2

4 L

1 00 0 0 0 1 0 130

1 00 0 0 0 1 1 131

14 www.FocusLCDs.com




5. Status Read

E R'W
AD /RO "WR D7 D6 D5 D4 D3 D201 DO
0 0 1 BUSY ADC ONMFF RESET 0O O 0 O
BUSY = 1. it indicates that either processing is occuming internally or a reset condition iz in process.
BLSY BUSY =0: A new command can be accepted . if the cycle time can be zatisfied, there iz no need to check)
for BUSY conditions.
Thiz ashows 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.)
OMNAOFF: indicates the display OMNIOFF atate.
OMIOFF 0: Dizplay OM
1: Dizplay OFF
(This display ON/OFF command switches the polarity.)
This indicates that the chip iz in the process of initialization either because of a /IRES signal or because of g
reset command.
RESET 0: Operating state
1: Rezetin progress

A FocusLCDs.com
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6. Display Data Write

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

E RW
A0 RD MWR D7 D6 D5 D4 D3 D2 D1 DO
1 1 0 Write data

7. Display Data Read

Thig command reads 3-bit data from the specified display data RaM address. Since the column address s automatically
incrementead by “17 after the read, the CPU can continuously read muliiple-word data. One dummy read ig required immediately
afier the column address has been set. See the function explanation in "Display Data RAN” for the explanation of accessing the
intemal registers. When the serial interface iz used, reading of the digplay data becomes unavailable.

E RW
AD  /RD /WR D7 D6 D5 D4 D3 D2 D1 DO
1 1] 1 Fead data

8. ADC Select (Segment Driver Direction Select)

Thig command can reverse the corespondence between the display RAM data column address and the segment driver output.
Thus, sequence of the segment driver output pina may be reversed by the command. See the column 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
A /RO WR DF DE D5 D4 D3I D2 D1 DO Setting
0 1 [i] 1 0 1 a 0 o o 0 Marmal
1 Reverse

15
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9. Display Normal/Reverse
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Thig command can reverses the lit and unlit display without overariting the contentz of the display data RAM. When this iz done
the display data RAM contents are maintained.

E RIW
Al RD WR D7 D& D5 D4 D3 DZ2 D1 DO Setting
1] 1 0 1 ] 1 ] 0 1 1 0 RAM Data ="
LD OM voltage {nommal )
1 FAM Data “L"

LD OM voltage (reverse)

10. Display All Points ON/OFF

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

command.
E RW
AD /RO WR D7 Dé D D4 D3I D2 D4 DO Setting
0 1 0 1 ] 1 O 0 T 0 0 Mormal display mode
L Display all points ON

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

11. LCD Bias Set

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

E W Select Status
Al RD MWR| DFf DE D5 D4 D3I D2 D1 D0 |[1/65duty | 1/49duty | 1/33duty | 1/55duty | 1/53duty
_ ) B 1 0 1 0 0 o 1 0 1S9 bigs | 18 bias | 18 biaz | 1/8bias | 1/8 hias
- 1 17 bias | 1/6hiaz | 1/Sbhiag | 1/6 bias | 1/6 bias
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Thiz command 5 used paired with the "END” command. Cnce this command has been input, the display data read commancd
does not change the column address, but only the display data write command increments (+1) the column address. This
mode iz maintained untl the END command iz ingui. When the END command is input, the column address returns to the
address it was at when the readimedifyiawrite command was entered. This function makes it possible to reduce the load on the
MPU when there are repeating data changes in a specified display region, such as when there iz a blanking cursor.

E RW
A0 RO TWR D7 D6 D5 D4 DI D2 D1 DO
0 1 0 1 11 00 0 OO0

* Even in read/modifyfwrite mode, other commands aside from dizplay data readiwrite commands can alzo be uzed.

Column address

Page address ast

!

Column address set

¥

Read-modify-write cycle

¥

Dummy read

!

Data read

v

Data write

MO

.-F-"F#F-L_H"-—-_

T
I"’ ¥YES

[ END |

Changes i =
— Finizhead 7 P

T— Read-modify-arite mode 22t

SRR SIS

Thiz command releases the read/medifywnite mods, and retums the column address to the address i was at when the mode

13. End
was entersd.
E RW
Al /RD "WR D7 D6 D5 D4 D3 D2 D1 DO
O 1 0 1 1+ 1 01 1 1 0
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14. Reset

Thiz command inifializes the display star ng, the column address, the page address, the common output mode, the Vovoliage
regulator internal resistor ratio, the electronic valume, and the static indicator are reset, and the read/modiflwrite mode and
test mode are released. There is no impact on the display data RAM. Sees the function explanation in “Reset” for detaila.

The rezet operation is performed after the reset command is entered.

E RW
Al RD 'WR D7 D6 D5 D4 D3 DZ2 D1 DO
1 1 0 1t 1 1 00 0 1 0

The initialization when the power supply iz applied must be done through applying a reset =ignal to the /RES terminal. The reset
command must not be uged instead.

15. Common Output Mode Select

Thiz command can select the zcan direction of the COM output terminal. For detailz, see the function explanation in
“*Common Cutput Mode Select Circuit.”

E RW Selected Mode:
07 D& D& D4 D3 D2 D1 DO 3 ; 7
IR DA 1/65duty 1/49duty | 133duty | 155duty | 1/53duty
0 10 T 1 0 0 0 = * *| plormal | COMI-COMES | COMO—COMET | COMI—COM31 | COMO-=COMSS | COMD—+COMET
1 Reverse | COME3— COMD | COMAT—COMO | SOM3I1—-COMD | COMES—-COMD | COMS1—COMD
* Dizabled bit

16. Power Controller Set

Thiz command sets the power supply circuit functions. See the function expltanation in “The Power Supply Circuit,” for details

Al

E

RO+ WR

RW

o7

Dé D5 D4 D3I D2 D1 DO

Selected Mode

o

o 1 01 0O
1

Booster circuif: OFF
Booster circuit: ON

0 oltage regulator circuit: OFF

1 “/oltage regulator circuit: O
0 [Voltage foflower circuit. OFF

Yoltage followsr circuit; ON

17. VO Voltage Regulator Internal Resistor Ratio Set

Thiz command sets the Vo voltage regulator internal regisior ratio. For details, see the function explanation is “The Yoliage
Fegulator circuit " and table 11 .

E RW
Al /RD WR DT D& D5 D4 D3 D2 D1 DO Rb/Ra Ratio
0 0 1 0 r0o O O Smal
g o 1
" g 1 0
0 1 Q . 1
1
L Large

18. The Electronic Volume (Double Byte Command)

Thiz command makes it poszible to adjust the brightness of the liguid crystal display by controlling the LCD drive voltage VO
through the output from the voltage regulator circuits of the intemnal liquid crystal power supply. This command is a two byie
command used as a pair with the efectronic volume meode sst command and the slectronic volume register set
command, and both commands must be issued one after the other.
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19. The Electronic Volume Mode Set

When thiz command iz input, the elecironic volume register set command becomes enabled. Once the elecironic volume
mode has besn set, no other command except for the electronic volume register command can ke used. Once the electronic
volume register set command has been usad to 22t data into the register, then the electronic volume mode is released.

E RW

Al /RD WR D7 D6 D5 D4 D3 D2 D1 DO
1] 1 0 1t 0 0 00 O O 1

20. Electronic Volume Register Set

By using this command fo 22t six bits of data fo the electronic volume register, the liguid erystal drive voitages Vo assumes one
of the 64 voltage levels.
When thizs command is input, the elecironic volume mede & released after the electronic volume register has been set.

E RW

Al /RD MWR DT Deé D5 D4 DI D2 D1 DO | Vo |
LSSk I O I N | R | Small
= Ml BB 0 10

2 1 a 20D D0 i G 1 1

-

il 1 1 1.0
i 1 1 1 1 Large

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

21. The Electronic Volume Register Set Sequence

(_Electronic Volume Set )

| Electronic Yolume Mode Set

v

| Electronic Volume Register Set | No

Set Complete?

( Done )

22. Static Indicator (Double Byte Command)

Thiz command controls the static drive system indicator display. The stalic indicator display is controfled by this command only,
and is independent of other dizplay contre! commands.

Thiz iz used when one of the static indicator liguid crystal drive electrodes is connected to the FR ferminal, and the other is
connected fo the FRS terminal. & different pattem is recommended for the static ndicator electrodes than for the dynamic drive
elecirodes. If the pattem is foo cloge, it can result in deterioration of the fiquid crystal and of the elecirodes.

The static indicator ON command is a double byte command pairsd with the static indicator register st command, and thus
one muzt execute one after the other. (The static indicator OFF command is a single byle command. )

23. Static Indicator ON/OFF

When the static indicator ON command is entered, the static indicator register set command is enabled. Onee the static
indicator OMN command has been entered, no other command aside from the stafic indicator register set command can be used.
Thiz mode is cleared when data is set in the register by the static indicator register sefl command.

Al RD /WR D7 D& D5 D4 D3 D2 D4 DO Static Indicator
T 41T 020 1 1 0 0 OFF
1 oM
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Thiz command sets two bits of data into the siatic indicator register, and is used to sef the static indicator info a blinking mode.

E RW
A0 /RD "'WR DT D& D5 D4 D3I D2 D1 DO Indicator Display State
* T - T OFF
. 1 0 g 1 OM (blinking at approximaiely one second intervals)
- i 0 O (Blinking at approximately 0.5 ==cond intervals)
11 OM (constanty on}

* Dizabled bit (z=t°0”

25. Static Indicator Register Set Sequence

(

Static Indicator Set )

Static Indicator ON

| Set Static Indicator Register | No

Set Complete?

Yes

C

Done

26. Power Save (Compound Command)

When the display all points ON is performed while the display is in the OFF mode, the power saver mode is entered, thus
greatly reducing power consumption.
The power saver mode has two different modes: the sleep mode and the standby mode. When the static indicator is OFF, it is
the sleep mode that is entered. When the static indicator is ON, it is the standby mode that is entered.

In the sleep mode and in the standby 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 is still able to access the display data RAM.

Refer to figure 28 for power save off sequence.

27. Sleep Mode

—  —2poy das|g 19 ug —

apop

daajg iy

-«

Y

Normal Mode

D

v

| Static Indicator OFF (2bytes) |

Display OFF

v

Display all points ON

a

Sleep Mode

)

v

Power save OFF

Display all points OFF

Static Indicator ON & Set (2bytes)

(

Normal Mode
(Exit Sleep Mode)

)

Yy

Nermal Mode )

v

[ Static Indicator ON & Set (2bytes) |

Display OFF |

v

Display all peints ON |

N

Standby Mode D)

—  —2POp AGPURIS I —

v

Power save OFF

Display all points OFF

Nermal Mode
(Exit Standby Mode)

Thiz stops all cperations in the LCD display system, and az long as there are no accesses from the MPU, the consumption
curmrent iz reducsd to a value near the static current. The intemal modes during sleep mode are az follows:

1. The cscillator circuit and the LCD power supply circuit are halted.
2. All liguid crystal drive circuits are halted, and the segment in commaon drive outputs output a VWas level.

20
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28. Standby Mode

The duty LCD display system operations are halted and only the siatic drve system for the indicator confinues to operate,

previding the minimum reguired consumption current for the static drive. The intemal modeg are in the following states during
standby mode.

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

2 The duty drive system liguid crystal drive circuits are halted and the segment and common driver oulputs 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, itis recommended that the functions of the external power supply crcuit be stopped
when the power saver mode is staried. For example, when the various levels of liquid crystal drive voltage are provided by
external resisfive voltage dividers, it is recommendad that a circuit be added in order to cut the slectrical current flowing
through the resistive voltage divider circuit when the power saver mode iz in effect. The STPS65F series chips have a liguid
crystal display blanking control terminal /DOF. Thig terminal enters an “L° atate when the power saver mode iz launched.
Usging the output of /DOF, it iz possible to stop the funciion of an external power supgly circuit.

* When the master iz turnad on, the cacillator circuit is operable immediately after the powernng on.

29. The Booster Ratio (Double Byte Command)

Thiz command makes it possible to select step-up rafio. It iz used when the power controd set have tum on the intemal booster

circuit. This command is a two byte command used as a pair with the booster ratio select mode st command and the booster
ratio register set command, and both commands must be issued one after the other.

30. Booster Ratio Select Mode Set

When this command is input, the Booster ratio register set command becomes enabled. Once the booster ratio select mode
has been set, no other command except for the booster ratio register command can be used. Once the booster ratio register
set command has been used to set data into the register, then the booster ratio select mode is released.

E R/IW
A0 IRD WR D7 D6 D5 D4 D3 D2 D1 Do
0 1 0 1 1 1 1 1 0 0 0

31. Booset Ratio Register Set

By using this command to set two bits of data o the booster ratio register, it can be select what kind of the booster ratio can be
uzad.

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

E RW
D7 D6 D5 D4 D3I D2 D1 Db Booster
Al /RD /WR ratio
select
S B i 2 3 dw
0 1 0 S S | S5x
T B B

* Inactive bit (zet “0")
When the booster ratio select function iz not used, set this to (0, 0) 2x,3x,4x% steg-up mode

32. The booster ratio Register Set Sequence

( Booster Ratio Set j

Booster Ratio Select Mode
Set

v

‘ Booster Ratio Register Set
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33. NOP

Mon-Operation Command

E RW

Al RD "WR D7 D6 D5 D4 D3 D2 D1 DO
1] 1 0 11 1 00 0 1 1

34. Test

Thiz iz a command for IC chip testing. Please do not uge it If the test command iz used by accident, it can be cleared by
applying a “L" signal to the /RES input by the reset command or by using an NOP.

E RW

Al /RD ANR D7 D& D5 D4 D3 D2 D1 DO
0 1 0 i 4 % =4 3 £ & %
* Inactive bit

Mote: The STTSESP maintain their operating modes until something happensg to change them. Consequently, excessive
external noise, efc., can change the intermal modes of the STPS63F | Thus in the packaging and system design it is
necessary to suppress the noise or take measure to prevent the noise from influencing the chip. Morsover, it is
recommendsd that the operating modes be refreshed periodically to prevent the effects of unanticipated
noise.
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Application Example

1.1 6800 Series MPU

VoD
Vee
AD Y VoD N
\'DD
Al to A15 [ Decoder —— /CS51
VIVA i — CS2 C86
MPU NT7534
DOto D7 | o DO to D7
E M E
RAN M R
PIS
IRES M RES
GND Vss
\ss
1.2
Voo
o RS

1T I WOUT
Cal4
I:1 r .:2+
T e——

r [

HF ci-
(o]

j S Yt
VR
cz

1 WO
c2 | "
c2 e
€2 ~..
c2 )
] Wil
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Inspection Standards:
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The Appearance Inspection Criteria (Unit: mm)
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Item Criteria Defect
Definition

1.1

Dot Defect Acceptable Number Minor
(Round Dirty Dimension General Mode Defect
spot, Black ®=0.10 Ignore

spot, Leak light 0. 10<® =0. 20 2

spot, Polarize 0.20<D =0. 25 1

upside down)
( Outside V.A

will be Ignored)

o= (X+Y) 2

If ®=0.10, it will be ignored, But, concentrate is not acceptable,
(Concentrate definition: If the diameter of the round is 5Smm, the
defect number over 5 Entries) and distance between two dots

must= 10mm

1.2

Line Defect
(Fiber, Glass and
Polarizer scratch,
Black line, Crack

(Outside V.A
will be Ignored)

J Leneth Width Acceptable
en i
i 8 Number
L
W=0.02
No limit Ignore
L=3.0 | 0.02=W=0.03 5
L=2.0| 0.03=W=0.05
(1) L is meaning
that tI.IG longest - 0.05<W According to
of the line defect. the Dot
Criteria

(2) If there is line bending repetition, please use W to calculate

the total width of the repetition lines!

(3) The distance between two lines must= 10mm
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2.1

Explain:
Chip out
(1) All of the Chip out couldn’t in the Viewing Area
(2) Chip out couldn’t in the internal electrode line
Code Name: (X: Crack Length; Y: Crack Width; Z: Crack thickness;
A: LCD border length; W: The width electrode line; L: End length;
T: The thickness of monolayer glass)
2.1.1A Chip out in the surface(Crack in one side):
‘ Minor
ﬂ Defect
X -
B ! S
[ 7
1 |
NO . Defect
Item Criteria _
Defini
tion
2 |21
S u X Y z
Chip >1/8A =0. 3mm =1/21
out =1/8A =T
Not in seal glue
Not inside of seal glue =1/2T
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2.1.1 B Chip out in the surface(Crack in the electrode foot )

Y Mino
‘ r
¥ Defe
_| 7 ct
L X Y Z
=
>1/8A N =1/2T
v ¥ 0. 3mm
- =1/8\ | =1/2L| =T
=1/8A _
=L =1/2T
H.=2mm /
Note: The distance of chip out and
electrode should be larger than one electrode.
, Mino
‘T .
— Defe
T ct

=1/8A Notinseal glue | 7 <97

of seal glue

Not in 1/2 width | 7 <1 /9T
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NO . Defect
Item Criteria .
Definiti
on
2 121 2.1.4 Crack the electrode
(including the electrode corner or X Y 7 Minor
Chip out | side) S1/3A =1/51, =1/21 Defect
=1/8A =1/3L
é =1/4W | =2/3L
W
Z
Crack (1) Around the seal glue is reject Minor
(2) The length of crack in the Defect
electrode longer than 0.5mm is
reject.
2.3 2.3.1 Superabundance side .
7 X Y 7 Minor
Cutting/ Defect
Breaking X >1/8A =1/2T
defect <1/5L —
=1 = 1/8A 1/21=
Y p—
7=T
2.3.2 The side is not even
Over the tolerance of engineering drawing is reject; Minor
Defect
3 131
Polarizer more, less or wrong stick is reject
Polarizer Major
upside Defect
down
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3.2
\ X Minor
Void in / Defect
Polarizer Y Dimension Acceptable
number
O=(X+Y) / D =0.20
Outside Ignore
V.A  will | Note: 0.20=D=0.40 2
be Air bubble should be in 0.40= @ 0
Ignored) the same color, or will as 1.1mm dot defect, and the distance between the two dots
should be larger than 10mm.
3.3
Polarizer extrudes glass edge and in the viewing area is reject. Minor
Polarizer Defect
shift from
its
position
NO Item Criteria Defect
Definition
(1) 1f the protective layer could be stick once again, it will be acceptable; but
if it isn’t, and the long side should less than 1/3 of polarizer length, short
3.5 Protective side should less than 1/2 of polarizer length.
layer separated (2) Protective layer separated from polarizer lead to the polarizer is evident
from polarizer crack or dirty is reject.
Rainbow of
4 | backlight color Minor
If it is evident has different color is reject or according to limited sample
Defect
5 | Different One batch products have the different background color is reject | Minor
background color | or according to limited sample Defect
Contact glue besides is
6 Contact Dot reject Minor
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Defect
End sealing (1) Pressurize defect is reject Major
(2) End sealing in the viewing area is reject Minor
(3) Width less than 0.35mm is reject Minor
(4) There is liquid crystal and dirt in electrode line area and other ITO Minor
position is reject. Defect
(5) There is air bubble in end sealing: need to keep 1/2 end sealing width Minor
(6) End sealing in the viewing area is reject, frame heave no Minor
more than 1/3 frame width, frame thin no more than 1/2 frame Defect
width
8.1 Pressurize Pressurize defect is .
quality reject. Major
Defect
8.2 End
sealing bearing . . . . ) . Minor
End sealing bearing should be the same as engineering drawing, or reject. Defect
8.3 .
. . Minor
Glue dirty Reject Defect
8.4 End
sealing Over engineering drawing is reject, end sealing deflect and don’t | Minor
dimension cover the hatch is reject Defect
Into viewing area is reject
Minor
8.5 . End X, Defect
sealing The deepness of the seal
over permeate T Minor
Defect
(1) The position of install pin should be according to engineering drawing;
If it isn’t note, the warp of middle of pin and middle of electrode
should in 0.25mm
PIN defect (2) The thickness pin glue couldn’ t exceeds Minor
polarizer, and cover area couldn’ t cover polarizer | Defect
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(3) Pin glue couldn’t flow to PIN

(4) Pin glue not enough: conduct electric pins should have glue in just and
back sides, the less should cover the lowest of pin in back side.

(5) The tolerance of PIN deflection should less than
+5° (Unless there’ s other prescribe, according to
engineering drawing)

1 Criteri Defect
NO tem riteria Definition
(6) Pin crack couldn’t lead to copper
bareness
(7) The surface of PIN couldn’t be dirty or
rusty
(8) There’s air bubble in PIN glue, but won’t lead to ,
9 . Minor
PIN defect break is acceptable
Defect

(9) If the mode, number, length, bend angle, dimension of PIN
won’t according to engineering drawing is reject.
(10) There couldn’t have crimple or defile at PIN
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10

Printing ink
print

(1) Print figure should according to engineering drawing,
couldn’t be wrong, lack, color wrong or not drying;

(2) Color of printing ink have evident warp is reject or
according to limited sample.

(3) The line of printing frame discontinuity or thickness
different is reject

(4) The incline of line of printing frame should less than +1°

(5) Printing position excursion: according to engineering

drawing to estimate; If the it isn’t sign tolerance, it couldn’t
exceed £0.20mm, and couldn’t affect the display font.
(6) Printing line width estimation:
P:  Actual
W:  Design i Ctg:th
rinting wi
width PHIHRS
W=0.40 W-P|=1/2W
W>0. 40 [W-P| =0. 20

Note: If the engineering drawing has regulation, please
according to it.
(7) Printing pattern concave dot, protruding dot, pin hole

estimation:
) . Acceptable
Dimension
number
®<0. 10 Ignore
0.10<® =0. 25 2
0.25<®D

Note: The distance between the two dots should larger than
Smm.
(8) Printing pattern have black dot, crack, please according to Dot
and Line Defect Criteria

Major
Defect

Minor
Defect

Minor
Defect

Minor
Defect

Minor
Defect

Minor
Defect

Minor
Defect

Minor
Defect
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<

Minor

(8)Burred: Wave range should no more than Defect

0.20mm
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