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CLOVER DISPLAY LTD.

CG160160B

MODE OF DISPLAY

Display mode Display condition Viewing direction
STN: [] Yellow green [ ] Reflective type [ ] 60’ clock

[ ] Grey [ | Transflective type [ ] 12 O’ clock

[ ] Blue (negative) [ ] Transmissive type [ ] 30’ clock
[ ] FSTN positive [ ] Others [ 1 90’ clock

[ ] FSTN negative

LCD MODULE NUMBER NOTATION:
CG160160B-NN-SR-N6-T

| N
1) (2) 3) 4) (5) (6) (7) (8)

SPEC. REV.01

*(1)---Model number of standard LCD Modules

*(2)---Backlight type
N — No backlight
E — EL backlight

L — Side-lited LED backlight

M- Array LED backlight

C-CCFL
*(3)---Backlight color

N — No backlight

A — Amber

B - Blue

O- Orange

W-White

Y - Yellow green
*(4)---Display mode

T-TN

V — TN (Negative)

S —STN Yellow green

G - STN Grey

B — STN Blue (Negative)

F-FSTN

N — FSTN (Negative)
*(5)---Rear polarizer type

R — Reflective

F — Transflective

T — Transmissive
*(6)---Temperature range

N — Normal

W- Extended
*(7)---Viewing direction

6 — 6 O’clock

2-12 O’clock

3-30’clock

9-90’clock

*(8)---Special code for other requirements

(Can be omitted if not used)
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CLOVER DISPLAY LTD.

CG160160B

GENERAL DESCRIPTION
160 X 160 dots, graphic COG LCD module

Display mode
Interface
Driving method
Controller IC

Serial / Parallel
1/160 duty, 1/14 bias

Sitronix ST7529 or equivalent
For the detailed information, please refer to the 1C specifications.

MECHANICAL DIMENSIONS

Item Dimension Unit |lItem Dimension Unit
Outline Dimension Viewing Area 49.0(L)x46.0(W) mm
No Backlight (N) 53.0(L)x57.0(W)x2.1 MAX(H) mm |Dot Size 0.25(L)x0.25(W) mm
LED Sided Backlight(L) [53.0(L)x57.0(W)x6.3 MAX(H) mm |Dot Pitch 0.27(L)x0.27(W) mm
CONNECTOR PIN ASSIGNMENT
Pin No. Symbol Function Pin No. | Symbol Function

L NC No connection 16 NC

2 NC 17 NC

3 VDD Supply voltage for logic 18 NC No connection

4 A0 Register select input 19 NC

5 RST External reset input 20 NC

6 IF3 Serial mode select 21 VLCD

7 Sl Serial data input pin 22 V4

8 SCK Serial clock input pin 23 V3

9 XCS Chip enable (Active Low) 24 V2 Power supply for LCD

10 VSS Ground 25 V1

11 VDDA Power supply for booster circuit 26 VO

12 NC 27 NC No connection

13 NC ) * 28 A Supply voltage for backlight (+VE)

14 NC No connection * 29 K Supply voltage for backlight (-VE)

15 NC

Note (*) : Pin 28, 29 are used for backlight version

SPEC. REV.01
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CLOVER DISPLAY LTD.

COUNTER DRAWING OF MODULE DIMENSION
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CLOVER DISPLAY LTD.

COUNTER DRAWING OF PIN OUT & BLOCK DIAGRAM
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CLOVER DISPLAY LTD.

CG160160B

ELECTRICAL CHARACTERISTICS

Conditions: VSS=0V, Ta=25C

Symb .
Item Symbol |MIN.|TYP. |MAX. [Unit [item MIN.  [TYP.IMAX.  |Unit
ol
Supply Voltage for Logic VDD 275| 3.0 3.25 \% “H”Level Input Voltage VIH [0.7VDD| — VDD
Supply Current for Logic IDD — | 017 0.29 | mA “L”Level Input Voltage VIL | VSS — 10.3vDD
Power supply for LCD control (*) VLCD | — [ 15.0 — V |Operating voltage for LCD (*)[ VO | 12.35 | 13.0| 13.65 \%
Power supply for LCD control Operating voltage for LCD
VLCD | — | 180 - \% VO | 16.15 [17.0| 17.8 \%
(* for FSTN negative mode) (*for FSTN negative mode)

(*) Note: There is tolerance in optimum LCD driving voltage during production and it will be within the specified range.

Side-lited LED backlight:

Constant voltage driving:

Item Symbol MIN. TYP. MAX. Unit Condition
White color IBL 27 32 37 mA VBL =5.0V
Blue color IBL 60 70 80 mA VBL = 5.0V

ABSOLUTE MAXIMUM RATINGS
Please make sure not to exceed the following maximum rating values under the worst application conditions

Item Symbol Rating (for normal temperature) Rating (for wide temperature) [Unit
Supply Voltage VDD 4.0 4.0 \Y
Input Voltage VT -0.5to VDD +0.5 0.5to VDD +0.5 \
Operating Temperature  |Topr 0to 50 -20t0 70 T
Storage Temperature Tstg -10to 60 -30to 80 T
SPEC. REV.01 PAGE 5 OF 35




CLOVER DISPLAY LTD.

CG160160B

REFERENCE CIRCUIT EXAMPLE

" item valne it
— ——
External 5 g
power supply frco c1,c6~Clof 1.0~2.2 uF
for LCD Cop
J— Cap
VsS C2N Uﬂ

lcap

Vﬂl:ll_l'r:ﬁ

11 VoA G

C1N vi—HG

cap  vzH—H3

csp vEHD

va 2

[

crp w
WSS

SPEC. REV.01
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CLOVER DISPLAY LTD. CG160160B

ST7529

8. COMMANDS

8.1 Command table

Ext=0 or Ext=1

Index| Command| AO|RD| WR|D7|D6|D5|D4| D3| D2|D1|DO0| Function | Hex | Parameter
1 |[Extin 010|001 1]0]|0]0]|0 |Ext=0Set| 30 |[None
2 |Ext Out o100l 0]|1|1]0]|0]0]|1|Ext=1Set| 31 |None
Ext=0
Index| Command |AO0|RD|WR|D7|D6|D5|D4|D3|(D2|D1|D0 Function Hex | Parameter
1 |DISON o|j1]0]1]0]1]0]|1]1]1]1]|DisplayOn AF |None
2 |DISOFF ojt1|0o|1|{o]1]0]|1]|1]1]|0 |Display Off AE [None
3 DISNOR 011 0110 1]0]0|1] 1] 0 |NormalDisplay AB |None
4 DISINV 011 01101 1]0]0(1]| 1] 1 [InverseDisplay A7 |None
5 |COMSCN o|j1]0)1|o0o]1]1]1]0]1]1]COMScan Direction BB |1 byte
6 |DISCTRL o|j1|0]1[1]0]0]|1]0] 1] 0 |DisplayControl CA |3 bytes
7 |SLPIN 0|1]|]0|1]0]0]1]|]0]|1]0]1]Slepln 95 |None
8 |SLPOUT 01|01 |0]0]1]|]0|1]0]0|SleepOut 94 |None
LASET 0oj1]0]J0|1]1]1]0]|1]0]1|LneAddress Set 75 |2 bytes
10 [CASET 011 gfoj0|jO0]1]0(1]0]1]ColumnAddress Set 15 |2 bytes
11 |DATSDR o1 1 0110|1111 |1] 0] 0 |DataScan Direction BC |3 bytes
12 |RAMWR 011 Qo010 1]1|1]0] 0 |WritngtoMemory 5C |Data
13 |RAMRD 011 ool 1]0]1]1]1]0]1]|ReadingfromMemory | 5D |Data
14 |PTLIN 0|1]0]1|0]1]0]|1]|0] 0|0 |Partialdisplayin A8 |2 bytes
15 [PTLOUT oj1|0]1f{o]1]0]|1][0]0]|1]Partialdisplayout A9 |None
16 [RMWIN 0]1]0]1[1]1]0]0|0] 0] 0 |ReadandModify Write| EQ |None
17 [RMWOUT o1 | Q|1 ]1]1]0|1]1]1]0]|RMWend EE |None
18 |ASCSET oj1]01f{0]1]0]1|0] 1] 0 |AreaScroll Set AA |4 bytes
19 [SCSTART |0 | 1| Q0 [1]0|1]0]|1]0]|1]1]ScrollStart Set AB [1 byte
20 |OSCON 0|10 1|1]0]1]0|0]0]1]Internal OSC on D1 [None
21 |OSCOFF 0|10 |1]1]0]1]|0]|0]|1]0 |Internal OSC off D2 [None
22 |PWRCTRL | O [ 1 0foj0)|1]0]0O|0]| 0] Q |PowerControl 20 |1 byte
23 |VOLCTRL |Of1 |0 1|00 |O0O|O(OfO0O]|1]|ECcontrol 81 |2 bytes
24 |VOLUP 01 oj1f1f{o]l1|0]1]1][0]|ECincrease D6 |None
25 |VOLDOWN O |1 o |1 1|0 f1]O0(|1]1]|1]ECdecrease D7 [None
26 |RESERVED|O (|1 |0 |1|0|0f[0|0O[0]1][0]|NotUse 82 |0
SPEC. REV.01 PAGE 7 OF 35




CLOVER DISPLAY LTD. CG160160B

ST7529

27 |EPSRRD1 |O |1 O fO|1|[1]|1[1]1]|]0]0[READ Registert 7C |None

28 |EPSRRD2 |O |1 (O fO|1[1]|1[1]1]|0]1|READRegister2 7D |None

29 |NOP 0| 1 00010 ]0|1]0]1|[NOP Instruction 25 |None

30 |STREAD o0 | 1 Read Data Status Read

31 |EPINT o|1]0]|ofofjofo|of1]1]1]lInitial code(t) 07 1 byte
Ext=1

Index| Command |AO|RD|WR|D7|D6|D5|(D4|(D3|D2|D1|D0 Function Hex | Parameter

1 |[Gray1Setf0| 1|0 |0|O|1|[0Of0f[0|0][O]|FRAME 1Gray PWM Set| 20 |16 bytes

2 |[Gray2setf0| 1|0 |0|O|1|[O0Of0f0O|0]|1]|FRAME 2 Gray PWM Set| 21 |16 bytes

3 [ANASET |0 |10 |0]|O|1]1|0]0][1] 0 [AnalogCircuitSet 32 |3 bytes

4 |SWINT oj1]10]0|10[1]1[0]1]0] 0 |Software Initial 34 [ None

5 |[EPCTIN of1fof1]1f{0]J0]1]1]0]| 1 Control EEPROM CD |1 byte

6 |[EPCOUT |0 1| 0]|1|1]0f[0f1|[1]|0] 0 |CancelEEPROM CC |None

7 |EPMWR of1f{of1t|1f{1]1]1]1]0]|0 |Writeto EEPROM FC | None

8 |[EPMRD of1fof1|1f{1]1]1]1]0]1|Readfrom EEPROM FD |None

Note: The table above is for 8-bit interface. For the application of 16-bit interface, fill D15~8 with O, and other

bits are just the same with the table above.

SPEC. REV.01 PAGE 8 OF 35



CLOVER DISPLAY LTD. CG160160B

ST7529

EXT: “OIJ' Or If1 1
(1) Extension instruction disable (EXT IN) - Parameter Byte: None (30H)

Use the “EXT=0" command table

A0 | RD | WR | D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 0 0 1 1 0 0 0 0

(2) Extension instruction enable (EXT OUT) - Parameter Byte: None (31H)

Use the extended command table EXT="1"

A0 | RD | WR | D7 D6 D5 D4 D3 D2 D1 DO

Command 0 1 0 0 0 1 1 0 0 0 1

EXT= “0”

(1) Display ON (DISON) - Parameter Byte: None (AFH)

It is to turn the display on. When the display is turned on, segment and common outputs are generated at the level
corresponding to the display data and display timing. As long as the sleep mode is selected, the display cannot be turnec

on. Thus, whenever using this command, the sleep mode must be cancelled first.

A0 RD WR D7 D6 D5 D4 D3 D2 D1 Do

Command 0 1 0 1 0 1 0 1 1 1 1

(2) Display OFF (DISOFF) - Parameter Byte: None (AEH)
It is to forcibly turn the display off. As long as the display is turned off, every segment and common outputs are forced to

VSS level.

A0 RD WR D7 D6 D5 D4 D3 D2 D1 Do

Command 0 1 0 1 0 1 0 1 1 1 0

(3) Normal display (DISNOR) - Parameter Byte: None (AGH)
It is to normally highlight the display area without modifying contents of the display data RAM.

A0 RD WR D7 D6 D5 D4 D3 D2 D1 Do

Command 0 1 0 1 0 1 0 0 1 1 0

(4) Inverse display (DISINV) - Parameter Byte: None (A7)
It is to inversely highlight the display area without modifying contents of the display data RAM. This command does not

invert non-display areas in case of using partial display.

A0 RD WR D7 D6 D5 D4 D3 D2 D1 DO

Command 0 1 0 1 0 1 0 0 1 1 1

SPEC. REV.01 PAGE 9 OF 35




CLOVER DISPLAY LTD. CG160160B

ST7529

(5) Common scan (COMSCN) - Parameter Byte: 1 (BBH)

It is to specify the common output scan direction. This command is for the convenience of wiring on the LCD panel.

A0O | RD WR | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Function
Command 0 1 0 1 0 1 1 1 0 1 1 —
Parameter Byte 1 (PB1)| 1 1 0 * * * * * |CD2|CD1|CD0| Common Scan direction

When 1/160 is selected for the display duty, pins and common output are scanned in the order shown below.

CD[2-0] = [0,0,0] (079, 80->159)

Sitronix
»

Com80—> ?;!c‘.

<

Coml59 —

A

A%

\

) <— Com79

CD[2-0] = [0,1,0] (790, 80->159)

W/IW/}]{ <—Com?79

SPEC. REV.01

<—Com0

cD2 CD1 CDO : Common. scan direction . .
COMO pin COMY79 pin COMB8O0 pin COM159 pin
0 0 0 0 e 79 80 rd 159

0 0 1 ) -2 79 159 Y 80
0 1 0 79 - 0 80 S 159

0 1 1 79 > 0 159 > 20

Original graphic :
<—Com0
\ <— Com79

CD[2-0] = [0,0,1] (079, 159->80)

<—Com0

Com80 —>
CD[2-0] = [0,1,1] (7920, 159->80)

W/IWJ” <—Com79

Coml59— <— Com0

Com80 —>

Figure 8.1.1 Common scan direction configuration

PAGE 10 OF 35




CLOVER DISPLAY LTD. CG160160B

ST7529

(6) Display control (DISCTRL) - Parameter Byte: 3 (CAH)

This command and succeeding parameters are used to perform the display timing-related setups. This command must be

selected before using SLPOUT. Do not change this command while the display is turned on.

A0 | RD | WR | D7 (D6 | D5 | D4 | D3 | D2 | D1 | DO Function
Command 0 1 0 1 1 0 0 1 0 1 0

CL dividing ratio, F1 and

Parameter Byte 1 (PB1)| 1 | 1 | 0 0 | 0 JCLBI 0 1 0 1e5 drive pattem.

Parameter Byte 2 (PB2)| 1 1 0 * * |DT5 | DT4 | DT3 | DT2 | DT1 | DTO |Drive duty

Parameter Byte 3 (PB3)| 1 1 0 * * * FI | LF3 | LF2 | LF1 | LFO |FR inverse-set value

PB1 specifies the CL dividing ratio.
CLD: CL dividing ratio. They are used to change number of dividing stages of external or internal clock.

CLD=0: not divide, CLD=1: 2 divisions.

PB2 specifies the duty of the module on block basis. Initial: 00H
(Numbers of display lines)/4-1 = DT5 x 2° + DT4 x 2* + DT3 x 2° + DT2 x 22 + DT1 x2' + DT0O x 2°
For example, 1/128 duty > 128/4-1=31 = (DT5, DT4, DT3, DT2, DT1, DT0)=(0, 1,1, 1,1, 1)

PB3 specifies number of line cycles (range from 2 to 16) in a frame.

Number of line cycles-1 = LF3 x 2° + LF2 x 2° + LF1 x 2' + LF0 x 2°

For example, 11 line cycles in a frame - 11-1=10 = (LF3, LF2, LF1,LF0)=(1,0, 1,0)

In the default, 11 line cycles in a frame is selected.

F| decides the inversion type of frame at the end of common scan cycle while the number of duty is not divisible by the
number of line cycles per frame. For example, in the application of 1/m duty and n line cycles in a frame set, the difference
of the choice in Fl is shown as the following figure.

m=nxKk+r, where m, n, k, and r are all whole numbers, and r is the remainder of m divided by n (r <n).

1 2 n n+l  n+2 2n 2n+1 2n+2 kn-1  kn m-1 m =m+1 m+2 m+3

CL . | """" \ | \ l

.

[ ]

H

Fi=1 Frame #1 Frame #2 Frame #k :

T H
FI=0 Frame #1 Frame #2 Frame #k

(7) Sleep in (SLPIN) - Parameter Byte: None (95H)
This command is to enter the SLEEP MODE.

AD RD WR D7 D6 D5 D4 D3 D2 D1 Do
Command 0 1 0 1 0 0 1 0 1 0 1

SPEC. REV.01 PAGE 11 OF 35



CLOVER DISPLAY LTD. CG160160B

ST7529

(8) Sleep out (SLPOUT) - Parameter Byte: None (94H)
This command is to exit the SLEEP MODE.

A0 RD WR D7 D6 D5 D4 D3 D2 D1 Do
Command 0 1 0 1 0 0 1 0 1 0 0

(9) Line address set (LASET) - Parameter Byte: 2 (75H)
This command is to specify the line address area when MPU makes access to the display data RAM. As the addresses are
increased from the start to the end line in the line-direction scan, the column address is increased by 1 and the line address

return to the start line. Note that the start and end line must be a pair. Moreover, the relation “start line <end line” must be

maintained.
AD RD | WR | D7 D6 D5 D4 D3 D2 D1 DO Function
Command 0 1 0 0 1 1 1 0 1 0 1 —
Parameter Byte 1 (PB1) 1 1 0 SL7 | SL6 | SL5 | SL4 | SL3 | SL2 | SL1 | SLO | StartLine
Parameter Byte 2 (PB2) 1 1 0 EL7 | EL6 | EL5 | EL4 | EL3 | EL2 | EL1 | ELO | EndLine

Note: The range of line address is 0 ~ 159.

(10) Column address set (CASET) - Parameter Byte: 2 (15H)

This command is to specify the column address area when MPU makes access to the display data RAM. As the addresses
are increased from the start to the end column in the column-direction scan, the line address is incremented by 1 and the
column address is returned to the start column. Note that the start and end line must be a pair. Moreover, the relation “start

column <end column” must be maintained.

A0 RD | WR | D7 D6 D5 D4 D3 D2 D1 Do Function
Command 0 1 0 0 0 0 1 0 1 0 1 -
Parameter Byte 1 (PB1) 1 1 0 SC7 | SC6 | SC5 | 8C4 | SC3 | 8SC2 | SC1 | SCO |Start Column
Parameter Byte 2 (PB2) 1 1 0 EC7 | ECB | EC5 | EC4 | EC3 | EC2 | EC1 | ECO |End Column

Note: The range of column address is 0 ~ 84.
(11) Data scan direction (DATSDR) - Parameter Byte: 3 (BCH)

This command is to setup various parameters in the operations of display data stored on the built-in RAM by MPU.

A0 | RD(WR|D7 (D6 | D5 | D4 | D3| D2 D1| DO Function
Command 0 1 0 1 0 1 1 1 1 0 0 —

Normal/inverse display of address
and address scan direction.

Parameter Byte 2 (PB2)| 1 1 0 * * * * * * “ |CLR|P1, P2, P3 arrangement
Parameter Byte 3 (PB3)| 1 1 0 * * * * T |1GS2|GS1|GS0|Gray-scale setup

Parameter Byte 1 (PB1)| 1 1 0 * * * * * |CG/iL| Cl| L

PB1 is to specify the normal/inverse display of the line and column address and the address scanning direction.
LI: Normal/inverse direction of the line address. LI =0: Normal, LI =1: Inverse
Cl: Normal/reverse direction of the column address. Cl =0: Normal, Cl =1: Reverse

C/L: Address-scan direction. C/L =0: In the column direction, C/L =1: In the line direction

SPEC. REV.01 PAGE 12 OF 35
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4 First Pixel

COMMAND #BBH COLUMN

DATA #00H &

COMMAND #5CH [ | 0
DATA #00H .

COMMAND #BBH
DATA #00H

DATA #(H1H

¢ Last Pixel

CG160160B

COLUMN -
-
COMMAND #BCH . o

First Pixel
.

LINE-

LCB PANEL

79

80 . i
. (255 X 160 Pixels )

C159

COMED

LCD PANEL H
e . .
. ( 255 X 160 Pixels )
J_.'b\l Pixel
€159 .: ’
ST7529
. ( BUMP SIDE ) .
COMI Y WRIEh]
(a) COMMAND #BCH, DATA #00H
+ First Pixel
COMMAND #BEH COLUMN !
DATA #0011 ) x
DATA RO ‘ )
£ :
LCD PANEL o
C&D
: ( 255 X 160 Pixels )
Last I’ix‘cl E
tf‘l?‘.J-

[COMO

ST7529
( BUMP SIDE ) :
COMTS. O
(b) COMMAND #BCH, DATA #01H
# Last Pizel
COMMAND #BBH COLUMN
DATA #0011 £
COMMAND #BCH [ | 5
DATA #03H ‘ .
g :
LCD PANEL o
80 ]
. (255 X 160 Pixels )
I'i[.\l Fixel
Ci59 -:'
"""" g = EJ =
ST7529
( BUMP SIDE )

COMISY

[COMO

(d) COMMAND #BCH, DATA #03H

Figure 8.1.2 Different RAM accessing setup under COMMAND #BBH, DATA #00H
(a) COMMAND #BCH, DATA #00H
(b) COMMAND #BCH, DATA #01H
(c) COMMAND #BCH, DATA #02H
(d) COMMAND #BCH, DATA #03H

"""" g = EE
ST7529
: ( BUMP SIDE )
COMISY)
(c) COMMAND #BCH, DATA #02H
SPEC. REV.01
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COMMAND #BBH s ijtl‘cjl_l.\-‘__\l COMMAND #BBH COLUMN  Last Pixel
counarn s | || COMMAND s »
DATA SO [ | DATA #05H <
LCD PANEL (--:.@ LCD PANEL (__:“}
can [T — ) i can [ B . i
. ( 255 X 160 Pixels ) : (255 X 160 Pixels )
E L;?l Fixel First Hxlcl:
oE? N crso [T
S5T7529 : : ST7529
. ( BUMP SIDE ) : : ( BUMP SIDE ) .
COMI5Y )OO COMISS [COMD
(e) COMMAND #BCH, DATA #04H (f) COMMAND #BCH, DATA #05H
+ First Pixel + Last Pixel
COMMAND #BBII COLUMN ! COMMAND #BBII : COLUMN
DATA #H0OH S DATA HOOH S
SO l o S l u @
LCP PANEL : LCD PANEL :
_ S ) i | C7e
cao [ i cao [ i
: ( 255 X 160 Pixels ) : ( 255 X 160 Pixels )
Last I’ix\cl E . I-'i{_%l Pixel
WEINL B Ly -_" -
ST7529 . . ST7529
X ( BUMP SIDE ) . : ( BUMP SIDE ) .
TOM1 oy TOMTT Box
(g) COMMAND #BCH, DATA #06H (h) COMMAND #BCH, DATA #07H
Figure 8.1.2 Different RAM accessing setup under COMMAND #BBH, DATA #00H (continue)
(e) COMMAND #BCH, DATA #04H
(f) COMMAND #BCH, DATA #05H
(g) COMMAND #BCH, DATA #06H
(h) COMMAND #BCH, DATA #07H
PAGE 14 OF 35
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PB2 is to change P1, P2, P3 arrangement of the segment output according to P1, P2, P3 arrangement on the LCD panel.

This command will set the writing position of data (P1, P2, P3) on the display memory to be changed or not.

CLR SEGO | SEG1 | SEG2 | SEG3 | SEG4 | SEG5 | SEG6 | SEG7 SEG254
0 P1 P2 P3 P1 P2 P3 P1 P2 P3
1 P3 P2 P1 P3 P2 P1 P3 P2 P1

PB3 is to select desired gray scale display 2B3P mode or 3B3P mode.

GS2 | GS1 | GSO Numbers of gray-scale
0 0 1 32 gray-scale 2Byte 3Pixel mode
0 1 0 32 gray-scale 3Byte 3Pixel mode

(12) Memory write (RAMWR) - Parameter Byte: Numbers of data written (5CH)

This command turns on the data entry mode when MPU writes data to the display memory. This command will always sets
the line and column address at the start address while executed. The following parameter byte rewrites contents of the
display data RAM and increases the line or column address automatically. The write mode is automatically cancelled if any

other command is entered.

1. 8-bit bus
A0 |RD |RW | D7 D6 D5 D4 D3 D2 D1 DO Function
Command 0 1 0 0 1 0 1 1 1 0 0 —
Parameter Byte 1 (PB1) | 1 1 0 Data to be written Data to be written
2. 16-hit bus
A0 |RD|RW|D15/D14| ... |D9 | D8 |D7 |D6 | D5 | D4 | D3| D2 | D1 | DO Function
Command oj1|0]* A U 10 1 0 1 1 1 0 | 0 | Memory write
Parameter Byte1 (PB1)| 1 | 1 | O Data to be written Write date

(13) Memory read (RAMRD) - Parameter Byte: Numbers of data read (5DH)

This command turns on the data read mode when MPU read data from the display memory. This command will always sets
the line and column address at the start address while executed. The contents of the display data RAM will be read in the
following parameter byte and increases the line or column address automatically. The data read mode is automatically

cancelled if any other command is entered.

1. 8-bit bus
A0 | RD | RW | D7 D6 D5 D4 D3 D2 D1 DO Function
Command 0 1 0 0 1 0 1 1 1 0 1 -
Parameter Byte 1 (PB1)| 1 0 1 Data to be read Data to be read
2. 16-bit bus
A0 |RD |[RW|D15/D14|.... D9 | D8 |D7 |D6|D5|D4 | D3 |D2|D1|D0| Function
Command 0| 1 o " I * * * 0|1 0|1 1 1 0 | 1 |Memory read
Parameter Byte 1 (PB1)| 1 0 1 Data to be read Read data
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(14) Partial in (PTLIN) - Parameter Byte: 2 (A8H)
This command is to specify the partial display area. It will turn on partial display of the screen (dividing screen by lines) to
save power. Since ST7529 processes the liquid crystal display signal on 4-line basis (block basis), the display and

no-display areas are also specified on 4-bit line (block basis).

A0 | RD |RW | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO Function

0 1 0 1 0 1 0 0 0 -
Parameter Byte 1 (PB1) 0 * ¥ |PTS5|PTS4|PTS3 |PTS2 |PTS1|PTS0|Start block address
Parameter Byte 2 (PB2) 0 * * |PTE5|PTE4|PTE3|PTE2|PTE1|PTEOQ|End block address

Only the address of the display block can be specified for the partial display. Do not specify an address not to be displayed

Command

sl lo
ala]a

when scrolled.

(15) Partial out (PTLOUT) - Parameter Byte: none (A9H)

This command is to exit the PARTIAL DISPLAY MODE.

A0 RD | RW | D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 1 0 1 0 1 0 0 1

(16) Read modify write in (RMWIN) - Parameter Byte: none (EOH)

This command is used along with the (9) line address set command (LASET), (10) column address set command (CASET),
and (17) read modify write out command (RMWOUT). This function is for frequently modified data on a specific area, such
as blinking cursor. First, set a specific display area using the column and line address commands. Then, execute this
command to set the column and line addresses as the start address of the specific area. When this operation is complete,
the column and line address will not be modified by the display data read command. It is increased only when the display

data write command is executed. You can cancel this mode by entering the read modify write out or any other command.

A0 RD | RW | D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 1 1 1 0 0 0 0 0
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Line address set

b J
Colurmn address set

v

Read-madify-write cycle |

'
|
X

Dummy read

NO Data read

v

Data write

Viodification complete’

(17) Read modify write out (RMWOUT) - Parameter Byte: none (EEH)

This command cancels the read modify write mode.

A0 RD | RW | D7 D6 D5 D4 D3 D2 D1 Do

Command 0 1 0 1 1 1 0 1 1 1 0

(18) Area scroll set (ASCSET) - Parameter Byte: 4 (AAH)

It is to scroll only the specified portion of the screen (dividing the screen by lines). This command specifies the scrolling

type of area, fixed area and scrolled area.

A0 |RD|RW|D7|D6| D5 | D4 | D3 | D2 | D1 Do Function
Command o|j1|0|1]0 1 0 1 0 1 0 |-
Parameter Byte 1 (PB1) | 1 1 0| *| *|TB5|TB4 | TB3 | TB2 | TB1 | TBO |Top block address
ParameterByte 2(PB2)| 1 | 1 | O | * | * | BB5 | BB4 | BE3 | BB2 | BB1 | BBO |Bottom block address
Parameter Byte 3 (PB3) | 1 1 0| * | * |INSB5NSB4|NSB3|NSB2| NSB1 | NSBO |Number of specified blocks
Parameter Byte 4 (PB4) | 1 1 o~ " * * * * | SCM1|SCMO |Area scroll mode
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PB4: It is used to specify the scrolling mode.

Settings
SCM1|SCMO0|Scrolling Mode Number of specified blocks
Top block address (TB) |Bottom block address (BB)
(NSB)
Top(fixed area) height Bottom(fixed area) height Bottom start address
0 0 |Cent d
entermode = Top address = 39-Bottom address = Specified nhumber
Bottom(fixed area) height Bottom start address
0 1 | d
Op mode 0 = 39-Bottom address = Specified number
1 0 |Bottorn mode Top(fixed area) height 39 39
= Top address
1 1 |Whole mode 0 39 39
Since ST7529 processes the liquid crystal displa .
: aui eysiatdispiay line SCREEN block DDRAM
signals on the four-line basis (block basis), fixed and 0 0 Fy
; ; TB blocks
scrolled areas are also specified on the four-line basis ; v
: TB x 4 TH y
(block basis). Ve <«
DDRAM address of the top fixed area is set in the block ( “‘.
| scrolled e«
address increasing direction starting with the 0" block. / - .
N /-’ i —
DDRAM address of the bottom fixed area is set in the > -
block address decreasing direction starting with 39° 39-BB) x 4 lines
block. The DDRAM address of other blocks fixed areas (NSB+T) x 2
T ¥
are assigned to the scrolled + background areas. | - 1
g g i background BE . (30.BB) blocks
159 39 L4

PB1 is to specify the top block address of the scrolled +
background areas. Specify the 0" block for the top screen scroll or whole screen scroll.

PB2 specifies the bottom address of the scroll + background areas. Specify the 39" block for the bottom or whole screen
scroll. The relation that top block address < bottom block address must be maintained.

PB3 specifies a specific number of blocks {Numbers of (Top fixed area +Scroll area) block-1}. In the case of the bottom

scroll or whole screen scroll, the value is identical with PB2.

The user can turn on the area scroll function by executing the area scroll set command first and then specifying the display

start block of the scroll area with the scroll start set command.

(19) Scroll start address set (SCSTART) - Parameter Byte: 1 (ABH)
This command is to specify which line address of DDRAM to be the start line content shown on screen. Note that you must
execute this command after executing the area scroll set command. Scroll becomes available by dynamically changing the

start block address.

A0 | RD | RW D7 | D6 | D5 | D4 | D3 | D2 | D1 DO Function
Command 0 1 0 1 0 1 0 1 0 1 1 |-
Parameter Byte 1 (PB1)| 1 1 0 * * SB5 | SB4 | SB3 | SB2 | SB1 | SBO |Start block address

Note : Don't repeat “Area scroll set(AAH)" instruction when “Scroll start address set” is executed.
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(20) Internal oscillation on (OSCON) - Parameter Byte: none (D1H)

This command turns on the internal oscillation circuit. It is valid only when the internal oscillation circuit CLS = HIGH.

A0 RD | RW | D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 1 1 0 1 0 0 0 1

(21) Internal oscillation off (OSCOFF) - Parameter Byte: none (D2H)

It turns off the internal oscillation circuit. The circuit is also turned off in the reset mode.

A0 RD | RW | D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 1 1 0 1 0 0 1 0

(22) Power control set (PWRCTRL) - Parameter Byte: 1 (20H)

This command is used to turn on or off the Booster circuit, voltage regulator circuit, and reference voltage.

A0 RD | RW | D7 D6 | D5 D4 D3 D2 D1 DO Function
Command 0 1 1 0 0 1 0 0 0 0 0 |-
Parameter Byte 1 (PB1)| 1 1 0 * * * 0 VB 0 VF VR |LCD drive power

VR turns on/off the reference voltage generation circuit. VR =“1": ON, VR =" 0": OFF

VF turns on/off the circuit voltage follower. VF = “1": ON, VF =" 0": OFF
VB: It turns on or off the Booster. VB = “1": ON, VB =" 0": OFF

(23) Electronic volume control (VOLCTRL) - Parameter Byte: 2 (81H)

The command is used to program the optimum LCD supply voltage Vo. Refer to 7.10.2.

A0 RD | RW D7 D6 D5 D4 D3 D2 D1 Do Function
Command 0 1 0 1 0 0 0 0 0 0 1 |-
Parameter Byte 1 (PB1)| 1 1 0 * *  |VPR5|VPR4 | VPR3 | VPR2 | VPR1 | VPRO |VPR[5:0]
Parameter Byte 2 (PB2)| 1 1 0 * * * * “ | VPR8 | VPRTY | VPR6 |VPR[8:6]

With the VOLUP and VOLDOWN command the Vo voltage and therewith the contrast of the LCD can be adjusted.

(24) Increment electronic control (VOLUP) - Parameter Byte: none (D6H)

This command increments electronic control offset value of voltage regulator (VO) circuit by 1. Each step is 0.04V.

A0 RD | RW | D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 1 1 0 1 0 1 1 0

If you set the electronic control value to 111111, the control value is set to 000000 after this command has been executed.

(25) Decrement electronic control (VOLDOWN) - Parameter Byte: none (D7H)

This command decrements electronic control offset value of voltage regulator (VO) circuit by 1. Each step is 0.04V.

A0 RD | RW | D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 1 1 0 1 0 1 1 1

If you set the electronic control value to 000000, the control value is set to 111111 after this command has been executed.

(26) Reserved (82H)

Do not use this command.

A0 RD | RW | D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 1 0 0 0 0 0 1 0
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(27) Read Register 1 (EPSRRD1) Command: 1 Parameter Byte: none (7CH)

Execute the EPSRRD1 and STREAD (Status Read) commands in succession to read the Electronic Control value.

A0 RD | RW | D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 0 1 1 1 1 1 0 0

Execute the Status Read command immediately after this command and execute the NOP command after the STREAD

(Status Read) command.
(28) Read Register 2 (EPSRRD2) Command: 1 Parameter Byte: none (7DH)

Execute the EPSRRD2 and STREAD (Status Read) commands in succession to read the built-in resistance ratio.

A0 RD | RW | D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 0 1 1 1 1 1 0 1

Execute the Status Read command immediately after this command and execute the NOP(Reset) command after the

STREAD (Status Read) command.

(29) Non-operating (NOP) - Parameter Byte: none (25H)
This command dees not affect the operation but has the function of canceling the IC test mode. Thus, it is recommended tc

enter it periodically to prevent malfunctioning due to noise and so on.

A0 RD | RW | D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 0 0 1 0 0 1 0 1

(30) Status read (STREAD) - Parameter Byte: none
The command is to read the internal condition of the IC. One status can be displayed depending on the setting status after

reset or after NOP operation.
A0 | RD |RW | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Command 0 0 1 |Status data
D7: Area scroll mode Refer to SCM1 (ASCSET)
D6: Area scroll mode Refer to SCMO (ASCSET)
D5: RMW on/off 0: Out 1:In
D4: Scan direction 0 : Column 1: Line
D3: Display ON/OFF 0: OFF 1:0ON
D2: EEPROM access 0: OutAccess 1: InAccess
D1: Display normal/inverse 0 : Inverse 1: Normal
DO: Partial display 0:OFF 1:0ON

(31) Initial code (1) (EPINT) Command: 1; Parameter: 1 (07H)

A0 RD | RW | D7 D6 D5 D4 D3 D2 D1 Do Function
Command 0 1 0 0 0 0 0 0 1 1 1 07H
Parameter(P1) 1 1 0 0 0 0 1 1 0 0 1 19H

This command is used for EEPROM internal ACK signal generating ,suggest using this command before EEPROM

read/write operation . This command improve the EEPROM internal ACK signal under unstable power system.
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EXT="1"

The ST7529 applies 16-gray level and 2 FRC to achieve 32-gray scale display. Every gray level is in the strength controlled

by 31-PWM (5-bit). The following 2 commands are to set the gray scale value.

(1) Set Gray 1 value (Gray 1 set) - Parameter Byte: 16 (20H)
Command A0 (RD (WR|D7|D6|D5 D4 D3 D2 D1 Do Function
Gray1 Set 0 1 o|joj0o|1 0 0 0 0 0 ODD FRAME Gray PWM Set
Parameter Byte 1 (PB1) 1 1 0 *| " | GOF14 | GOF13 | GOF12 | GOF11 | GOF10 |Set Gray level 0 at odd frames
Parameter Byte 2 (PB2) 1 1 0 | " | GIF14 | G1F13 | G1F12 | G1F11 | G1F10 |Set Gray level 1 at odd frames
Parameter Byte 14 (PB14)| 1 1 0 | " |G13F14 | G13F13 | G13F12 | G13F11 | G13F10 |Set Gray level 13 at odd frames
Parameter Byte 16 (PB16)| 1 1 0 “| " | G15F14 | G15F13 | G15F12 | G15F11 | G15F10 |Set Gray level 15 at odd frames
(2) Set Gray 2 value (Gray 2 set) - Parameter Byte: 16 (21H)
Command A0 |RD (WR|D7|D6|D5 D4 D3 D2 D1 Do Function
Gray1 Set 0 1 o|loj|0o]|1 0 0 0 0 1 EVEN FRAME Gray PWM Set
Parameter Byte 1 (PB1) 1 1 ol "] GOF24 | GOF23 | GOF22 | GOF21 | GOF20 |Set Gray level 0 at even frames
Parameter Byte 2 (PB2) 1 1 ol "] G1F24 | G1F23 | G1F22 | G1F21 | G1F20 |Set Gray level 1 at even frames
Parameter Byte 14 (PB14)| 1 1 (O R R G13F24 |G13F23|G13F22 | G13F21 | G13F20 |Set Gray level 13 at even frames
Parameter Byte 16 (PB16) | 1 1 (ORI G15F24 |G15F23 | G15F22 | G15F21 | G15F 20 |Set Gray level 15 at even frames
(3) Analog circuit set (ANASET) — Parameter Byte: 3 (32H)
A0O |RD |WR | D7 | D6 | D5 | D4 | D3 | D2 D1 Do Function
Command 0 1 0 0 0 1 1 0 0 1 0 |-
Parameter Byte 1 (PB1)| 1 1 0 * * * * * |OSF2|0SF1|0OSF0|0OSC frequency Adjustment
Parameter Byte 2 (PB2)| 1 1 0 * * * * * * BE1 | BEO |Booster Efficiency Set
Parameter Byte 3 (PB3)| 1 1 0 * * * * * BS2 | BS1 | BSO |Bias setting
PB1: Oscillator frequency adjustment
OSF2 OSF1 OSF0 | Frequency (KHz)
0 0 0 12.7 (Default)
1 0 0 13.2
0 1 0 14.3
1 1 0 15.7
0 0 1 17.3
1 0 1 19.3
0 1 1 21.9
1 1 1 254
Condition : 1/160 duty, fCL(Hz) = Frame frequency x (duty + 1dummy )
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PB2: Booster Efficiency set

BE1 | BEO |Frequency on booster capacitors (Hz)
0 0 |3K
0 1 |6K (Default)
1 0 12K
1 1 24K

PB3: Select LCD bias ratio of the voltage required for driving the LCD.

BS2 BS1 BSO LCD bias
0 0 0 114
0 0 1 1/13
0 1 0 112
0 1 1 111
1 0 0 1/10
1 0 1 1/9
1 1 0 1/7
1 1 1 1/5

(4)

Software Initial (SWINT) - Parameter Byte: None (34H)

A0 RD | RW | D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 0 0 1 1 0 1 0 0
(5) Control EEPROM (EPCTIN) - Parameter Byte: 1 (CDH)
A0 | RD | RW | D7 | D6 D5 D4 | D3 | D2 | D1 | DO
Command 0 1 0 1 1 0 0 1 1 0 1
Parameter Byte 1 (PB1)| 1 1 0 0 0 |EEWR | O 0 0 0 0

When EEWR = “1", EEPROM will be Write Enable; when EEWR = “0”, EEPROM will be Read Enable.

(6)

Cancel EEPROM Command (EPCOUT) - Parameter Byte: None (CCH)

This command is to cancel the EEPROM Read/\Write Enable.

A0 RD RW D7 D6 D5 D4 D3 D2 D1 Do
Command 0 1 0 1 1 0 0 1 1 0 0
(7) Write data to EEPROM (EPMWR) - Parameter Byte: None (FCH)
This command is to Write data to EEPROM.
A0 RD RW D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 1 1 1 1 1 1 0 0
(8) Read data from EEPROM (EPMRD) - Parameter Byte: None (FDH)
This command is to Read data from EEPROM.
A0 RD RW D7 D6 D5 D4 D3 D2 D1 DO
Command 0 1 0 1 1 1 1 1 1 0 1
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TIMING CHARACTERISTICS OF COMPATIBLE CONTROLLER CHIPS
1:SERIAL INTERFACE(4-Line interface)

(Vop=3.3V,Ta= -30 to 85°C,Die )

Rating
Item Signal Symbol Condition Units
Min. Max.

Serial Clock Period tSCYC - 100 -
SCL “H" pulse width SCL tSHW - 50 -
SCL “L” pulse width tSLW - 50 -
Address setup time tSAS - 40 -

AD
Address hold time tSAH - 30 - ns
Data setup time tSDS - 30 -

Sl
Data hold time tSDH - 30 -
CS-SCL time tCSS - 20 -

XCS

CS-SCL time tCSH - 50 -

Figure1 Timing Characteristics

|= tcoss
XCs AN

- tsas tsan »
A % %

tscyc >

le——tcswH

Y

SCL

Sl

e 1r
tr e
«———tsps———»|  [e—tsDH——>

note:*1 The input signal rise and fall time(tr,tf)are specified at 15 ns less.
*2 All timing is specified using 20% and 80% of VDD as the standard.
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2:SERIAL INTERFACE(3-Line interface)
(Von=3.3V,Ta= —30 to 85°C,Die)

Rating
Item Signal Symbol Condition Units
Min. Max.
Serial Clock Period tSCYC - 100 -
SCL “H” pulse width SCL tSHW - 50 -
SCL “L” pulse width tSLW - 50 -
Data setup time tsSDS - 30 - ns
Sl
Data hold time tSDH - 30 -
CS-SCL time tCSS - 20 -
XCS
CS-SCL time tCSH - 50 -

Figure 2 Timing Characteristics

< tcoss » | tosH
XCS
tscve
< tsLw »
SCL
< tshw
et
tr e
€« fsps—————»| [&—HspH——>
Sl

note:*1 The input signal rise and fall time(tr,tf)are specified at 15 ns less.
*2 All timing is specified using 20% and 80% of VDD as the standard.
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3 Power OFF timing

Normal State

!

“Sleep In Flow”

Execute the

A

Keeping /RES Pin= “L"

v
Power Off (VDD-VSS)

\4

End of Power OFF

VDD
/RES
——r—— > 12 ms
'\I;T_C_zm' Normal State Execute  “Sleep In Flow” Reset Power Off
| After Sleep In Flow, keep the /RES = Lovw

Figure 8.2.8.1 Power off
Note : The sequence is that users must set the VDD to low after keeping the /RES=low time longer than

12ms.

PAGE 25 OF 35

SPEC. REV.01



CLOVER DISPLAY LTD.

CG160160B

4 RESET Timing

tRw
RST
f trR >
Internal .
status During reset Reset complete
Fig 43.
(VDD =3.3V, Ta=-301to 85°C,Die )
Rating
Item Signal | Symbol Condition Units
Min. Typ- Max.
Reset time iR - - - 1 us
Reset “L" pulse width RST tRW - 1 - - us
(VDD = 2.7V, Ta =-30to 85°C,Die
Rating
Item Signal | Symbol Condition Units
Min. Typ. Max.
Reset time iR - - - 1.5 us
Reset “L" pulse width RST tRW - 15 - - us
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INITIALIZATION METHOD

The module will automatically perform initialization by detecting the rising or falling edge of the RST input after the power is
turned on. The following instructions are executed during initialization.

Extension instruction disable:30H
Sleep out:94H

Internal oscillation on:D1H

Power control set:03H

Electronic volume control:2CH,03H
Display control:00H,27H,00H
Inverse display:A7H

Common scan:02H

Data scan direction:00H,00H,02H
Line address set:00H,9FH
Column address set:10H,45H
Extension instruction enable:31H
Analog circuit set:00H,01H,00H
Software Initial:34H

Extension instruction disable:30H
Display ON:AFH
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DISPLAY DDRAM
Memory Map (2B3P, 8-bit mode)

Column
LCD Cl=0 0 T T 84
read Cl =1 84 83 | T 0
direction | [Pixel PO | P P2 | P3 | P4 | P5 | T P252 | P253 | P254
Data Line
D70 | D21o | D420 | D711 | D211 | D421 D784 | D2'182 | D4'284
D6'1g | D11o | D320 | D611 | D141 | D324 D6'18s | D184 | D3'284
D540 | D01 | D220 | DS41 | D011 | D22 D514 | DO'13s | D2'284
D41g | D720 | D12p | D441 | D721 | D12y D4'184 | D7'284 | D1284
v D30 | D20 | DQ'2o | D311 | D621 | DQ'24 D314 | DB284 | DQ'284
Block Lk=opir=1y
0 0 L R R R R R R R
1 L R I R R R B
2 (YA R R R R R D D
3 1 R I R I I B
1 4 (N R R R R R R
5 (LI R I R I R R R
6 IR I R e e R R R
7 %2
2 8 L I R I A I R R R
________________ I =L SR A SSUSY VU A AV I AU DN R
s s [ 7 [P
153 6 (0
154 S e O ) e
155 S e e e I e e
39 156 I e e
157 L [ I ) L
158 L e o I
159 S T e —
SEGout 0 1 2 3 4 5 252 253 254
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Memory Map (2B3P, 16-bit mode)

Column
LCD Cl=0 0 | 84
read Cl=1 84 83 . 0
direction Pixel PO P1 P2 P3 P4 P5 | P252 | P253 | P254
Data Line
D155 | D107 D4’y D15y | D10y | D4y D154 | D103 | D4'a4
D14, | D9y D3% D14, | D9, D3y D14'g4 | Day | D3'as
D13, | D8% D2’y D13y | D8y D2’ D13'g4 | D8'aq | D2'a4
D12, | D7 D17 D12y | D7 D1y D12'g4 | D734 | D1as
v D115 | D&’y D0’y D11y | D&’ DO’y D11's4 | DB'sa | DO's4
Block Lt=o =1y
0 0 1%
1 (51 2 I R R I R R
2 87
3 % 0 0
1 4 (I D R R R R R R
5 (52 I D R R R R
6 183
7 %2
2 8 LN R R A I I A
______________ A =1 ! et S Sl AUl ISl IS IR D SRS
3 | 152 |7 [T e
153 2 D [ I I I R
154 5
155 4 0
39 156 I o o A
157 P D R R R R R
158 L R R R R I R
159 o e e e
SEGout 0 1 2 3 4 5 252 253 254
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CLOVER DISPLAY LTD. CG160160B

Memory Map (3B3P, 8-bit mode)

Column
LCD Cl=0 0 1 84
read Cl=1 84 83 [T 0
direction | [Pixel PO | P1 | P2 | P3| P4 | P5 | P252 | P253 | P254
Data Line
D710 | D720 | D730 | D744 | D754 | D734 D7 184 | D7'284 | D7’384
D610 | D6'2p | D6'30 | D611 | D621 | D631 DB’184 | D6'2,84 | D63 84
D510 | D&'20 | D530 | D541 | DS54 | D534 D5'184 | D524 | D384
D4’ | D4'2o | D4’30 | D411 | D4’21 | D434 D4’184 | D4'2.84 | D4'384
Jr D340 | D320 | D3390 | D314 | D324 | D334 D314 | D3284 | D3'384
Block Li=0 =14 ¢ 0
0 0 %
1 %8 | 0
2 w7
3 %
1 4 LI R I D I I R S
5 %4 | 0
6 B3 0
7 L7 R R I R R R D
2 8 LN I ) e e e I e A
___________________ S B =1V ) (NSO S DO NS IS I PR R
B [ 152 | 7 [T
153 e
154 SR R R e s I I
155 4 |
39 156 T L o o I I I
157 I O O O I
158 L [ e e e
159 L T I Y
SEGout 0 1 2 3 4 5 252 253 254
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CLOVER DISPLAY LTD. CG160160B

Memory Map (3B3P, 16-bit mode)

Column
LCD Cl=0 0 1 [ 84
read Cl=1 84 g3 | 0
direction | [Pixel PO | P1 | P2 | P3 | P4 | P5 | P252 | P253 | P254
Data Line
D150 | D740 | D150 | D154 | D744 | D152, D151 84 | D7 184 | D152 84
D14’10 | D619 | D14’20 | D14’ 4 | D6’11 | D14'24 D14'i84 | D6’ 184 | D14'284
D130 | D540 | D1320 | D134 | D514 |D132,4 D13’ g4 | D5 184 | D13'0.84
D120 | D410 | D122o | D1211 | D414 | D12'24 D12 184 | D4 184 | D12'284
D110 | D34 | D11%0 | D11y | D34 |D11724 D114 | D314 | D114
v
Block Lr=ojLt=1, |
0 0 L R R R S S S
1 158
2 | 157 e
S
1 4 155
maC -
6 |3 | | | [ 1 71
7 152
2 8 | 151 e
................ I N1V R Y PSS IS NS (S SR P S SR
38 [ 152 | 7 T e
153 S D I R I I R
154 EE T o I e e
155 4 |
39 156 I o O I I e
157 P2 D R R R R I
158 L R R R I IR R A
159 L T e
SEGout 0 1 2 3 4 5 252 253 254

SPEC. REV.01 PAGE 31 OF 35



CLOVER DISPLAY LTD.

CG160160B

ELECTRO-OPTICAL CHARACTERISTICS

MEASURING CONDITION:

POWER SUPPLY = Vor /64 Hz

TEMPERATURE =23+5°C

RELATIVE HUMIDITY =60 + 20 %

ITEM SYMBOL UNIT TYP.STN

RESPONSE TIME Ton ms 320
Toff ms 430

CONTRAST RATIO Cr - 8
V3:00 ° 40

VIEWING ANGLE V6:00 ° 55
(Cr>2) V9:00 ° 40
V12:00 ° 35

THE ELECTRO-OPTICAL CHARACTERISTICS ARE MEASURED VALUE BUT NOT GUARANTEED ONES.

RELIABILITY OF LCD MODULE

TEST CONDITION TEST CONDITION
ITEM FOR NORMAL TEMPERATURE| FOR WIDE TEMPERATURE TIME
High temperature operating 50°C 70°C 240 hours
Low temperature operating 0°C -20°C 240 hours
High temperature storage 60°C 80°C 240 hours
Low temperature storage -10°C -30°C 240 hours
Temperature-humidity storage 40°C 90% R.H. 60°C 90% R.H. 96 hours
Temperature cycling -10°C to 60°C -30°C to 80°C 5 cycle
30 Min Dwell 30 Min Dwell
Vibration Test at LCM Level Freq 10-55 Hz Freq 10-55 Hz
Sweep rate: 10-55-10 at 1 min Sweep rate: 10-55-10 at 1 min
Sweep mode Linear Sweep mode Linear —
Displacement: 2 mm p-p Displacement: 2 mm p-p
1 Hour each for X, Y, Z 1 Hour each for X, Y, Z
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CLOVER DISPLAY LTD. CG160160B

SAMPLING METHOD
SAMPLING PLAN: MIL-STD 105E

CLASS OF AQL: LEVEL Il/ SINGLE SAMPLING
MAJOR-0.65%  MINOR -1.5%

QUALITY STANDARD

DEFECT CRITERIA TYPE FIGURE
SHORT CIRCUIT - MAJOR
MISSING SEGMENT - MAJOR
UNEVEN / POOR CONTRAST - MAJOR
"CROSS TALK - MAJOR
"MNHOLE MAX(@b) < 1/4W MINOR 1
|EXCESSSEGMENT MAX(cd) < 1/4T MINOR 1
"BUBBLES d*>0.2 QTY=0 MINOR 2
BLACKS SPOTS d<0.3 NLA** MINOR 2
0.3<d<0.4 QTY<1
0.4<d QTY=0
LINE SCRATCHES x>0.7  y>0.05 QTY=0 MINOR 3
BLACK LINE x>0.7 y>0.05 QTY=0 MINOR 3
*d = MAX (d,,d.) **N.A.=NOT APPLICABLE DEFECT TABLE : B

d fig . 2

fig . 1 - / ﬁy
|

X

:L POLARIZER BUBBLES / SPOTS
b

LINE SCRATCHES / BLACK LINE
fig . 3
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CLOVER DISPLAY LTD. CG160160B
QUALITY STANDARD (CONT.)
DEFECT CRITERIA TYPE FIGURE
CONTACT EDGE e<1/2T  f<1/3W <35 4
CHIPS  |BOTTOM GLASS p<1.0  q<35  r<1/2T MINOR 4
CORNER a<l5 b<w 4
TOP GLASS a<3.0  b<1/3T  c<1/2W 5
GLASS PROTRUSION a<l1/4W MINOR 6
"RAINBOW - MINOR -

UNLESS STATE OTHERWISE , ALL UNIT ARE IN MILLIMETER .

SPEC. REV.01
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CLOVER DISPLAY LTD. CG160160B

HANDLING PRECAUTIONS

(1) CAUTION OF LCD HANDLING & CLEANING
The polarizing plate on the surface of the panel is made from organic substances. Be very careful for chemicals not
to touch the plate or it leads the polarizing plate to deteriorate.

If the use of a chemical is unavoidable, wipe the panel lightly with soft materials, such as gauze and
absorbent cotton, soaked in a solvent.

*Usable solvent: Alcohol (ethanol, IPA and the like)
*Appropriate solvent: Ketones, ethyl alcohol

Avoid wiping with a dry cloth, since it could damage the surface of the polarizing plate and others.
Do not expose to direct sunlight or fluorescent light for a long time

(2) CAUTION AGAINST STATIC CHARGE
The LCD modules use CMOS LSI drivers, so customers are recommended that any unused input terminal would
be connected to Vpp or Vss, do not input any signals before power is turned on, and ground your body,
work/assembly areas, assembly equipment to protect against static electricity.

(3) ESD PRECAUTION
Inputs and outputs are protected against electrostatic discharge in normal handling. However, to be totally safe, it is
recommended to take normal precautions appropriate to handling LCM module. For example: product surface grounding.
Always take ESD precaution when handling the LCD Module. Components are exposed for direct finger touches and can

be damaged unless ESD precaution is taken.

(4) PACKAGING
Avoid intense shock and falls from a height and do not operate or store them exposed to direct

sunshine or high temperature/humidity for long periods.

(5) CAUTION FOR OPERATION
The viewing angle can be adjusted by varying the LCD driving voltage VO.

Driving voltage should be kept within specified range, excess voltage shortens display life.
Response time increases with decrease in temperature.

Display may turn black or dark Blue at temperature above its operational range; this is however not destructive and
the display will return to normal once the temperature falls back to range.

Mechanical disturbance during operation (such as pressing on the viewing area) may cause the segments to appear
“fractured”. They will recover once the display is turned off.

Condensation at terminals will cause malfunction and possible electrochemical reaction. Relative humidity of the
environment should therefore be kept below 60%.

(6) SAFETY
Liquid crystal may leak out of a damaged LCD, it is recommended to wash off the liquid crystal by using solvents
such as acetone or ethanol and should be burned up later.

If any liquid leak out of a damaged glass cell comes in contact with your hands, wash it off with soap and water
immediately.

WARRANTY
CLOVER will replace or repair any of her LCD module in accordance with her LCD specification for a period of one year

from date of shipment. The warranty liability of Clover is limited to repair and/or replacement. Clover will not be responsible

for any subsequent or consequential event.
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