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CLOVER DISPLAY LTD. CG240128A

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:

CG240128A-NN-SR-N6-T *(1)---Model number of standard LCD Modules
| L *(2)---Backlight type
1) (2) (3) (4) (5) (6) (7) (8) 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. CG240128A

GENERAL DESCRIPTION

Display mode

Interface

Driving method
Controller IC

240 X 128 dots, graphic COG LCD module
4/8 bit parallel(8080/6800) / 3 line or 4 line SPI
1/128 duty, 1/12 bias

Ultra Chip UC1608 or equivalent
For the detailed information, please refer to the I1C specifications.

MECHANICAL DIMENSIONS

Item Dimension Unit |ltem Dimension Unit
Outline Dimension Viewing Area 61.5 (L)x34.5(W) mm
Non Backlight (N) 68.5(L) x 45.8(W) x 2.9MAX(H) | mm |Dot Pitch 0.24(L)x0.24(W) mm
LED Sided Backlight(L) |73.0(L) x 45.8(W) x 7.0MAX(H) mm |Dot Size 0.22(L)x0.22(W) mm

CONNECTOR PIN ASSIGNMENT

Pin No. Symbol Function Pin No. | Symbol Function
1 NC . 16 D2
> NG No connection 17 D1 Data bus
3 VB1- 18 DO Data bus(SCK)
4 VB1+ 19 WR1 . .
5 VBO- Voltage converter 20 WRO Controls Read/Write operation
6 VBO0+ 21 CD Register select input
7 VLCD Power supply for LCD 22 RST External reset Input
8 VBIAS Reference voltage for 23 CS Chip enable (Active High)
SEG driving voltage
9 VSS Ground 24 BMO .
10 VDD Supply voltage for logic 25 BM1 Select the interface bus mode
11 D7 26 NC No connection
12 D6 27 NC
13 D5 Data bus *28 A Supply voltage for backlight (+VE)
14 D4 *29 K Supply voltage for backlight (-VE)
15 D3 Data bus(SDA)

Note (*) : Pin 28,29 are used for backlight version
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CG240128A

CLOVER DISPLAY LTD.

COUNTER DRAWING OF MODULE DIMENSION
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CG240128A

CLOVER DISPLAY LTD.

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

CG240128A

ELECTRICAL CHARACTERISTICS

Conditions: VSS=0V, Ta=25C

Item MIN. [ TYP. [ MAX.| Unit Item Symbol | MIN. TYP. | MAX.
Supply Voltage for Logic 3.05 | 3.30 | 3.55 “H”Level Input Voltage VIH |0.8VDD — —
Supply Current for Logic — 0.76 | 1.14 | mA |“L”Level Input Voltage ViL — — [0.2vDD
Power supply for LCD B B B B B
control (*) 13.3 | 14.0 | 14.7

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

range.

Side Backlight:

Constant voltage driving:

Item MIN. TYP. MAX. Unit Condition
Backlight current 26 30 35 mA VBL = 5.0V
REFERENCE CIRCUIT EXAMPLE
VBL- T
4. 7uF
VB1+
VBO- T
4. 7uF
VBO+
10MIE)
VLCD I
|
0.1uF
SPEC. REV.02 PAGE 50F 21




CLOVER DISPLAY LTD.

CG240128A

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 -0.3t04.0 -0.3t04.0 \%
Input Voltage VT -0.4 to VDD +0.5 -0.4 to VDD +0.5 V
Operating Temperature Topr 0to 50 -20t0 70 C
Storage Temperature Tstg -10 to 60 -30 to 80 C
COMMANDS TABLE
Command C/IDIW/R|D7 | D6 | D5 | D4| D3| D2 D1 | DO Action Default
T_[Wirite Data Byte T10 222|221 2| 2| 2 Write 1 byte N/A
2 JRead Data Byte 1 1 # # # # # # # # Read 1 byte N/A
3 JGet Status 0 1T |BZ|MX| DE | RS|WA| GN1|GNO| 1 Get Status N/A
4 Set Column Address LSB 0 0 0 0 0 0 # # # # Set CA[3:0] 0
Set Column Address MSB 0 0 0 0 0 1 # # # # Set CA[7:4] 0
5 |iamperature compensation.| © | © |0 [0 [ 1o o] s | # | |setmrTCron | 1l
6 JSet Power Control 0 0 0 0 1 0 1 # # # Set PC[2:0] 101b
7 Set Adv. Program Control. 0 0 0 0 1 1 0 0 0 R | For UltraChip only. N/A
(double byte command) 0 0 # # # # # # # H# Do not use. '
8 |Set Start Line 0 0 0 1 # # | # # # # Set SL[5:0] 0
9 Set Gain and Potentiometer] 0 0 1 0 0 0 0 0 0 1 Set {GN[1:0], GN=3
(double-byte command) 0 0 # # # # # # # # PM[5:07} PI=0
10 }SetRAM Address Control 0 0 1 0 0 0 1 # # # Set AC[2:0] 001b
11 JSet All-Pixel-ON 0 0 1 0 1 o]0 1 0 # Set DC[1] O=disable
12 §Set Inverse Display 0 0 1 0 1 0 0 1 1 Set DCJO] O=disable
13 JSet Display Enable 0 0 1 0 1 0 1 1 1 Set DC[Z] O=disable
14 }Set Fixed Lines 0 0 1 0 0 1 # # # # Set FL[3:0] 0
15 JSet Page Address 0 0 1 0 1 1 # # # # Set PA[3:0] 0
16 |Set LCD Mapping Control 0 0 1 1 0 0 # # # # Set LC[3:0] 0
17 |System Reset 0 0 1 1 1 0 0 0 1 0 System Reset N/A
18 INOP 0 0 1 1 1 0 0 0 1 1 No operation MN/A
19 |Set LCD Bias Ratio 0 0 1 1 1 0 1 0 # # Set BR[1:0] 10b=12
20 JReset Cursor Mode 0 0 1 1 1 0 1 1 1 0 AC[3]=0, CA=CR N/A
21 |Set Cursor Mode 0 0 1 1 1 0 1 1 1 1 | AC[3]=1, CR=CA N/A
oo |Set Test Control 0 0 1 1 1 0| 0 1 T For UltraChip only. N/A
(double byte command) 0 0 # # # # # # 2 | H Do not use.

* Other than commands listed above, all other bit patterns may result in undefined behavior.
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CLOVER DISPLAY LTD. CG240128A

COMMAND DESCRIPTION

(1) Write data to display memory

Action c/o|wr| b7 (b6 |D5| D4 | D3 | D2| D1 DO
Write data 1 0 8bits data write to SRAM

(2) Read data to display memory

Action C/D|WIR D?|DB|DS|D4|D3|DZ|D1|D0
Read data 1 1 8bits data from SRAM

Write/Read Data Byte (command 1,2) operations access display buffer RAM based on Page Address (PA)
register and Column Address (CA) register. To minimize bus interface cycles, PA and CA will be incremented

automatically depending on the setting of Access Control (AC) registers. PA and CA can also be programmed
directly by issuing Set Page Address and Set Column Address commands.

If Wrap-Around (WA) is OFF (AC[0] = 0), CA will stop increasing after reaching the end of page (MC), and
system programmers need to set the values of PA and CA explicitly. If WA is ON (AC[0]=1), when CA
reaches end of page, CA will be reset to 0 and PA will be increased or decrease by 1, depending on the
setting of Page Increment Direction (PID, AC[2]). When PA reaches the boundary of RAM (i.e. PA =0 or 15),
PA will be wrapped around to the other end of RAM and continue.

(3) Get Status

Action CDIW/R| D7 |D6 |D5| D4 | D3| D2 | D1 | DO
Get Status 0| 1 |BZ[MX|DE|RS|WA|GN1|GNO| 1

Status flag definitions

BZ: Busy with internal process.

MX: Status of register LC[2], mirror X.

DE: Display enable flag. DE=1 when display enabled

RS: Reset in progress. If RS=1, host interface will be inaccessible.
WA: status of register AC[0]. Automatic column/page wrap around.
GNO, 1: GN[1:0]. register Gain

(4) Set Column Address
Action C/DI(W/R|D7 | D6 | DS| D4 | D3 | D2| D1 | DO
Set Column Address LSB CA[3:0] 0 ojoj]o 0 | 0 |CA3|CA2|CA1|CAD
N Set%umnAddressMSBCP{?:tl] 0_ 0OjJoj]o 0 | 1 |CA7|CAG|CAS|CA4
Set the SRAM column address before Write/Read memory from host interface.

CA possible value=0239

(5) Set Multiplex Rate and Temperature Compensation

Action C/IDIW/R| D7 | D6 | D5 | D4 | D3| D2 | D1 | DO

Set Multiplex Rate MR
Set Temperature Compensation TC[1:0]

Set the multiplex ratio (number of rows)and temperature compensation.
MUX ratio definition.  0b=96 1b=128
Temperature compensation curve definition:
00b=-0.00%/C 01b=-0.05%/C 10b=-0.10%/C 11b=-0.20%/C

ojojojog14fo0 0 | MR|TC1|TCO
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CLOVER DISPLAY LTD. CG240128A

(6) Set Power Control

Action C/D|W/R{ D7 | D6 |D5| D4 | D3| D2| D1 | DO

Set Panel Loading PC[2:0] ojojoj]o 1 0 1 |PC2|PC1|PCO]
Set PC[1.0], according to the capacitance loading of LCD panel.

Panel loading definition:
00b: LCD <26nF 01b:26 nNF < LCD <43 nF
10b: 43 nF < LCD < 60nF 11b: 60nF < LCD <90 nF

Set PCJ2] to program to use internal charge pump of external Vicp source.

Pump control definition:
Ob=External Vicp 1b=Internal V.cp

(7) Set Advanced Program Control

Action CDI(W/R|D7 |D6 |[D5| D4 | D3| D2| D1 | DO
Set APC[0] 0 0 0 0 1 1 0 0 0 R
(Double byte command) olo APC register parameter

For UltraChip only. Please Do NOT use.

(8) Set Start Line

Action C/DIW/R| D7 (D6 | D5 (D4 | D3| D2( D1 | DO

Set Start Line SL[5:0] 0 0 0 1 |SL5|SL4|SL3|SL2|SL1|SLO
Set the start line number

Start line setting will scroll the displayed image up by SL rows. The valid value is between 0 (no
scrolling) and 63. One example of the visual effect on LCD is illustrated in the figure below.

Image row 0 Imagerow N

Image row 127
lmﬁgg_mu |mage row D

Image row 127

Image row N-1
SL=0 SL=N
(9) Set Gain and Potentiometer
Action CIDI(WR|D7 |D6 |D5| D4 | D3| D2 | D1 | DO
Set Gain and Potentiometer 0 0 1 0 0 0 0 0 0 1

GN [1:0] PM [5:0]
(Double byte command) 0 | O |GN1|GNOIPM5|PV4 |PM3|PM2|PM1|PMO

f’rogram Gain (GN[1:0]) and Potentiometer (5%:0]). See section LCD VOLTAGE SETTING for more detail.
Effectiverange of GN=0~3 PMvalue=0~63

SPEC. REV.02 PAGE 8OF 21




CLOVER DISPLAY LTD. CG240128A

(10) Set RAM Address Control

Action C/DIW/R| D7 (D6 | D5 (D4 | D3| D2| D1 | DO
Set AC [2:0] ojJogjp1j0jo0fo 1 |AC2|AC1[ACO

Program registers AC[2:0] for RAM address control.

ACJ0] - WA, Automatic column/page wrap around.

0: CA or PA (depends on AC[1]= 0 or 1) will stop incrementing after reaching boundary
1: CA or PA (depends on AC[1]= 0 or 1) will restart, and PA or CA will increment by one step.

AC[1] — Reserved (always set to 0)

ACJ2] - PID, page address (PA) auto increment direction (0/1 =+/-1)
When WA=1, controls whether page address will be adjusted by +1 or -1, when CA reached CA boundary.
No effect when WA=0.

CA boundary is 239 and PA boundary is 15 when PID=0, PA boundary is 0 when PID=1.

(11) Set All Pixel ON

Action C/IDI(W/RID7 |D6 |D5| D4 | D3| D2| D1 | DO
Set All Pixel On DC [1] 0 011 0 1 0 0| 1 0 |DCH1
Set DCJ1] to force allSEG drivers to output ON signals. This function has no effect on the existing data stored

in display RAM.

(12) Set Inverse Display

Action C/D|W/R| D7 | D6 | DS| D4 | D3| D2| D1 | DO
Set Inverse Display DC [0] 0 0 1 0 1 0 0 1 1 |DCO
Set DC[0] to force allSEG drivers to output the inverse of the data stored in display memory. This function

has no effect on the existing data stored in display RAM.

(13) Set Display Enable

Action C/D|W/R| D7 | D6 | DS| D4 | D3 | D2 | D1 | DO
Set Display Enable DC[2] ojogp1j]0711 0 1 1 1 [DC2
This command is for programming registers E)C[Q].

When DC[2] is set to 0, the IC will put itself into Sleep mode. All drivers, voltage generation circuit and timing
circuit will be halted to conserve power. When DC[2] is set to 1, UC1608 will first exit from Sleep mode,
restore the power and then turn on COM drivers and SEG drivers. There is no other explicit user action or
timing sequence required to enter or exit the Sleep mode.

SPEC. REV.02 PAGE 90OF 21




CLOVER DISPLAY LTD.

CG240128A

(14) Set Fixed Lines

Action

C/D

WIR] D7 | D6

D5 | D4

D3

D2

D1

Do

Set Fixed Lines FL [3:0]

0

01110

0] 1

FL3

FL2

FL1

FLO

The fixed line function is used (o implement the partial scroll function by dividing the screen into scroll and
fixed area. Set Fixed Lines command will define the fixed area, which will not be affected by the SL scroll
function. The fixed area covers the top 2xFL rows for mirror Y (MY is 0 and bottom 2xFL rows for MY=1. One
example of the visual effect on LCD is illustrated in the figure below.

Fixed area 1 1
(2xFL)
Scroll area
Scrollarea
v Fixed area
128 (2xFL) 128
MY =0 MY =1

(15) Set Page Address

Action C/DIW/R| D7 | D6 | DS | D4 | D3 | D2| D1 | DO
Set Page Address LSB PA [3:0] 0 o1 1 0 1 1 | PA3[ PA2| PA1| PAD
Set the SRAM page address before write/read memory from host interface.
Effective range of value =0~ 15
(16) Set LCD Mapping Control
Action C/DIW/R| D7 | D6 |DS | D4 [ D3| D2| D1 | DO
Set LCD Mapping Control LC[3:0] 0 o1 1 1 0| 0 | MY|MX| O |MSF
Set L(-3[3:0] for COM (row) mirror (MY), SEG (column) mirror (MX) and MSB first or [ SB first options (MSF).

MY is implemented by reversing the mapping order between RAM and COM (row) electrodes. The data
stored in RAM is not affected by MY command. MY will have immediate effect on the display image.

MX is implemented by selecting the CA or 239-CA as write/read (from host interface) display RAM column
address so this function will only take effect after rewriting the RAM data.

MSF is implemented by MSB-LSB swapping. When MSB first (LC[0] ) bit is set, data D[7:0] will be
re-aligned as D[0:7] then be stored to RAM.

(17) System Reset

Action C/DIW/RI D7 | D6 | DS | D4 | D3 | D2| D1 | DO
System Reset 0 0 1 1 1 0 0| 0 1 0
This command will activate the system reset. The system will take about 15ms to reset
(18) NOP
Action C/DIW/R| D7 | D6 | DS | D4 [ D3 | D2| D1 | DO
No operation 0 0 1 1 1 0 0| 0 1 1
This command is used for “no operation”.
SPEC. REV.02 PAGE 100F 21



CLOVER DISPLAY LTD. CG240128A

(19) Set LCD Bias Ratio

Action CDI(W/RID7 | D6 |D5| D4 | D3| D2| D1 | DO
Set Bias Ratio BR [1:0] 0 0 1 1 1 0 1 0 |[BR1|BRO]
Bias ratio definition:
00b=10.7 01b=11.3 10b=12.0 11b=12.7

(20) Reset Cursor Mode

Action C/DI(W/RID7 | D6 (DS D4 | D3| D2| D1 | DO
Return to Cursor. AC[3]=0, CA=CR 0 0 1 1 1 0 1 1 1 0
This command is used to reset cursor update mode function. See description below.

(21) Set Cursor Mode
Action C/DI(W/RID7 |D6 (DS D4 | D3| D2| D1 | DO
Set AC[3]=1 CR=CA o101 1 1 1 0 1 1 1 1

Set Cursor Mode command is used to turn on cursor update mode function. AC[3] will be setto 1,
register CR will be set to the value of register CA

When AC[3]=1, column address (CA) will only increment with write RAM operation but not on read RAM
operation. The address CA wraps around will also be suspended no matter what WA setting is. The
purpose of this combination of features is to support * Read-Modify-Write” for cursor implementation.

Reset Cursor Mode command will clear cursor update mode flag (AC[3]=0), CA will be restored to previous
CA value which is stored in CR, and CA, PA increment will return to its normal condition.

(22) Set Test Control
Action C/DIW/RI D7 |D6 (DS (D4 | D3| D2 | D1| DO
SetTT 0 0] 1 1 1 0 0| 1 TT
(Double byte command) 0] o Testing parameter

This command is used for UltraChip production testing. For UltraChip Only. Please do not use

RECOMMENDED INITIAL SETTINGS

Set Power Control : 2FH

Set Multiplex Rate And Temperature Compensation: 27H
Set LCD Mapping Control : C8H

Set LCD Bias Ratio : E9H

Set Gain Potentiometer : 5SEH

Set RAM Address Control : 89H

Set Start Line : 40H

Set Display Enable : AFH

SPEC. REV.02 PAGE 110F 21




CLOVER DISPLAY LTD. CG240128A

THE ADDRESS CIRCUIT
MSF Line MY=0 MY=1
0 1 Address SL=0 SL=16| sL=0 SL=0 3L=16 SL=186
oo | D7 00H com1 | comt13| coMi2a| comea | com1e —
01 | DB 01H COM2 | COM114) COM127| COMBS | COM15 —
D2 | D5 02H COM3 | COM115[ COMI26| COMDY | COM14 —
D3 | D4 03H Page 0 COM4 | COM116[COMI25| coMB3| COM13 —
D4 | D3 04H COMS | cOM117| COM124| come2 | comiz|  —
D5 | D2 05H COME | COM118) COM123) COMET | COM11 —
D6 | D1 OEH COM? | COM10 | CoM122| comen| comin|  —
D7 | DO O7H coms | comizof comiz1| comes| coms —
Do | D7 0B8H comg | comiz|coMizol comea| coma —
01| Dé 09H COM10| COM122| COM110| COMET | COMT —
D2 | D5 0AH COM11] COM123) COMT18] COMER | COMB —
D3 | D4 0BH COM12| COM124| COM117| COMES | COMS —
D4 | D3 0CH Page 1 cOM13| cOM125| COM116| COMB4 | Ccomd —
D5 | D2 0DH COM14| COM126) COM115| COMER | COM2 —
D6 | D1 0EH COM15] COM127] COM114] COMEZ | COM2 —
D7 | Do 0FH COM16] COM128) COM113] COMET | COMI —
oo | D7 10H COM1T] com1 | comii2] comen| comiaal  —
D1 | DB 11H comia] com2 |comitl] comre| comiar]  —
D2 | D5 12H coMio] com: | comiin] comTa| comizal  —
D3 | D4 13H Page 2 COM20| COM4 | COMI0D| COMTT| COM125]  —
D4 | D3 14H coM21| coms | CoMmiDe| comTa| comi2d]  —
D5 | D2 15H COM22| COME | COM107| COMTS| COM123]  —
D6 | D1 16H comzal comr |comins| com74 | comizal  —
D7 | DO 17H coM24| coms | COMIOS| cOMTa| comial]  —
oo | D7 18H coM25] coma | comind] com7a| comiao] comea
01 | DB 10H COM26| COM10 | COM103| COMT1 | COM119| COM2S
D2 | D5 1AH COM27] CcOM11 | COM1D2] COMTO | COM112] Cono
D3 | D4 1BH Page 3 com2s] comiz | comint]| comes | comi117] comea
D4 | D3 1CH coM20| coMis | comion] comes | comi1a] comee
ps | D2 10H comao] comia | coMon | comer | comiis] coma
D6 [ D1 1EH COM21| COM15 | COM28 | COMER | COM114] COMZD
D7 | DO 1FH comaz| comie | coMer | comes | com1a| comea
oo | D7 70H COM113| COMET | COM1G — COoM32 —
01 | DB 71H COM114] COMS2E | COMIS —- COoM31 —
D2 | D5 T2H comiis| comen | comig - | commo| —
D3 | D4 73H Page 14 COM118] COM100] COM13 —- COM29 —
D4 | D3 74H COM117| COM101| COMI2 —- CoM28 —
Ds | D2 75H comiia] comioz| comit - |comzr|] —
D6 | D1 T6H CoOMia] coMi03| coMin — | comze| —
D7 | DO T7H comizo| comind| coms - |comzs| —
oo | D7 78H COM121| COM105| COoME —- COoM24 —
D1 | DB 78H COM122| COM1DB| COMT — COM23 —
D2 | D5 TAH COM123 —- COoM22 —
D3 | D4 7/BH Page 15 uomzf - COM21 —
D4 | D3 TCH COM125| cominn| comd - |comzo| —
D5 | D2 70H COM128| COM11D| COM2 - COM19 —
D6 | D1 7EH COM127| COM111| COM2 — COM1E
D7 | DO 7FH COM122| COM112] COM1 —- COM17 —
128 96 128 96
- o " 8 " o a o L=3
SlELE g Mo
% S B I B e WlE | H] 8]
= =18 B gl1gle elalelels
Salele alele wlalel ey
i) wn [ o o (7] (7] : o

Example for memory mapping: let MX =0
above table:

= Page 0 SEG 1: 00011110b
= Page 0 SEG 2: 01111000b

MY =0, SL =0, MSF =0, according to the data shown in the
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CG240128A

TIMING CHARACTERISTICS OF COMPATIBLE CONTROLLER CHIPS

AC CHARACTERISTICS

CD

A K

tasao

Y

CS
tcssas

tcvao

teshHso

tcsspso

r tPwrso, tPwwso thPwao
WRO, -+ ] = -
WR1 N e A

fosso toHso
Write \ F :1<
D[7:0] >C
taccso topso
Read
D[7:0] <}
Ficure 15: Parallel Bus Timing Characteristics (for 8080 MCU)

Symbol Signal Description Condition Min. Max. [ Units
tasso CD Address setup time 0 - nS
tanso Address hold time 20
fcvso System cycle time - ns

8 bits bus (read) 140
(write) 140
4 bits bus (read) 140
(write) 140
trwrso WR1 Pulse width 8 bits (read) 65 - nS
4 hits 65
tewwso WRO Pulse width 8 bits (write) 35 - nsS
4 bits 35
tHewso WRO, WR1 High pulse width - nS
8 bits bus (read) 65
(write) 35
4 bits bus (read) 65
(write) 35
tpsso DO0~D7 Data setup time 30 - nS
toHso Data hold time 20
taccso Read access time CL=100pF - 60 nsS
topso Qutput disable time 12 20
tssaso CS1/CS0 Chip select setup time 10 nS

tesspao 10

tcsHso 20
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CD P ¢ K
tAs_es taHss
CS
tessass teves tcsspes
<tDWRes, tPwwes tLpwes
WR1 A

toses toHes
<

Write
wie Y Y

facces topss
Read 1
D[7:0] D

Ficure 16:Parallel Bus Timing Characteristics (for 6800 MCU)

Symbol Signal Description Condition Min. Max. | Units
tases CD Address setup time 0 - nS
taHes Address hold time 20
Teves System cycle time - nsS

8 bits bus (read) 140
(write) 140
4 bits bus (read) 140
(write) 140
tPwrss WR1 Pulse width 8 bits (read) 65
4 bits 65 - nS
tpwwes Pulse width 8 bits (write) 35 - nS
4 bits 35
tLpwes Low pulse width - ns
8 bits bus (read) 65
(write) 35
4 bits bus (read) 65
(write) 35
tosses DO~D7 Data setup time 30 - nS
{DHes Data hold time 20
taccss Read access time CL=100pF - 60 nS
topss Output disable time 12 20

tessass CS1/CS0 Chip select setup time 10 nS

tcssoes 10
tesHes 20
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CD X X
tasss taHss

CS

lcssass| tovss - fesHss CssDS8

r fLrwss tHPwss
SCK 1

tbsss toHss
SDA j( )4
Ficure17: Serial Bus Timing Characteristics (for S8)

Symbol Signal Description Condition Min. Max. | Units
tasss cD Address setup time 0 - nS
tarss Address hold time 20 - nS
teyss System cycle time 140 - nS
tLpwss SCK Low pulse width 65 - nsS
tHpwss High pulse width 65 - nS
tossa SDA Data setup time 30 - nS
toHss Data hold time 20

tessass 10 nsS
tcssoss CS Chip select setup time 20
tcshss 10
cs —
fcsse tevss fcsHse fcsspse
e — b -
fwLse fwHse
B ———
SEE—
SCK ) ’
{bsse {bHs9 |
Bl -
SDA :i,( ><
FicURe 18 : Serial Bus Timing Characteristics (for S9)

Symbol Signal Description Condition Min. Max Units

tovse System cycle time 140 - nS

tPwse SCK Low pulse width 65 - nS

tHPwsa High pulse width 65 - nS

tosse SDA Data setup time 30 - nS
tDHse Data hold time 20

tcssasse 10 nsS
tcsspss CS Chip select setup time 20
tesHss 10
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RESET TIMING

frw
RST
FiIGURE 19: Reset Characteristics
Symbol Signal Description Condition Min. Max. | Units
trw RST Reset low pulse width 1000 - ns

INITIALIZATION METHOD

Power-UpP
Type | C/D|W/R|D7 |D6 |D5|D4 |D3 |D2| D1 | D0 Chip action Comments
R -1 -1-1-1-1-1-1-1-1-|Automatic Power-ON-Reset. |Wait 15mS after Vopis ON
C 0 OJOojO|1]|]OJO|#]|#]|#](5 SetMRandTC
Set up LCD specific
C 0 O 11 (1|00 |#]|#]| #]| #](15) Set LCD Mapping parameters such as format,

MX, MY, MSF, etc.

C 0 Op1 ({11110 1]0]|#]| #](18)SetBias Ratio
R 0 ojt1{ojojojojojoj1 .
0 olelelalalalalsls (9) Set Gain & PM
C 1 O |#|#|#|#|#|#]| #]| #|Write display RAM Set up display image

o
+:
+
q:.: .
H
+
+=

R lo[ofl1lo[1[o[1[1]1]1]13) SetDisplay Enable
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CLOVER DISPLAY LTD. CG240128A
ELECTRO-OPTICAL CHARACTERISTICS
MEASURING CONDITION: POWER SUPPLY =Vor /64 Hz
TEMPERATURE =23 +5°C
RELATIVE HUMIDITY =60 + 20 %
ITEM SYMBOL UNIT TYP.TN TYP.STN
RESPONSE TIME Ton ms - 290
Toff ms ) 370
CONTRAST RATIO Cr - i 9
V/3:00 ° ) 40
VIEWING ANGLE V/6:00 ° i 60
(Cr>2) V/9:00 ° i 40
V12:00 ° _ 40
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 cvele
30 Min Dweell 30 Min Dweell y
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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QUALITY STANDARD OF LCD MODULE

1.0 |Sampling Method

Sampling Plan : MIL STD 105 E

Class of AQL : Level 11/Single Sampling
Critical : 0.25% Major 0.65% Minor 1.5%

2.0 |Defect Group Failure Category Failure Reasons
Critical Defect Malfunction Open
0.25%(AQL) Short

Burnt or dead component
Missing part/improper part P.C.B.

Broken
Major Defect Poor Insulation Potential short
0.65%(AQL) High current

Component damage or scratched

or Lying too close improper coating
Poor Conduction Damage joint

Wrong polarity

Wrong spec. part
Uneven/intermittent contact

Loose part

Copper peeling

Rust or corrosion or dirt‘s

Minor Defect Cosmetic Defect Minor scratch

1.5%(AQL) Flux residue
Thin solder
Poor plating

Poor marking
Crack solder

Poor bending
Poor packing
Wrong size
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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(ab) < 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

Y
i,
' POLARIZER BUBBLES / SPOTS
K
b
fig . 1 - "
%y

X

LINE SCRATCHES / BLACK LINE
fig . 3
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CG240128A

QUALITY STANDARD (CONT .)

DEFECT CRITERIA TYPE FIGURE
CONTACT EDGE e<1/2T f<1/3W  g<35 4
CHIPS  |BOTTOM GLASS p<1.0  q<35  r<1/2T MINOR 4
CORNER a<l5  b<wW 4
TOP GLASS a<3.0  b<1/3T  c<1/2W 5
GLASS PROTRUSION a<1/4w MINOR 6
"RAINBOW - MINOR -

UNLESS STATE OTHERWISE , ALL UNIT ARE IN MILLIMETER .

SPEC. REV.02
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HANDLING PRECAUTIONS

(1) CAUTION OF LCD HANDLING & CLEANING
Use soft cloth with solvent (recommended below) to clean the display surface and wipe lightly.
- Isopropyl alcohol, ethyl alcohol, trichlorotriflorothane

Do not wipe the display surface with dry or hard materials that will damage the polarizer surface. Do not
use the following solvent;
-water, ketone, aromatics

(2) CAUTION AGAINST STATIC CHARGE
The LCD modules use CMOS LSI drivers, so customers are recommend 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.

Remove the protective film slowly and, if possible, under ESD control device like ion blower and
humidity of working room should be kept over 50%RH to reduce risk of static charge.

(3) PACKAGING
Avoid intense shock and falls from a height and do not operate or store them exposed direct to sunshine
or high temperature/humidity.

(4) CAUTION FOR OPERATION
It is an indispensable condition to drive LCD’s within the specified voltage limit since the higher voltage
than the limit causes the shorter LCD life. The use of direct current drive should be avoided because an
electrochemical reaction due to direct current causes LCD’s undesirable deterioration.

Response time will be extremely delayed at low temperature, and LCD’s show dark color at high
temperature. However those phenomena do not mean malfunction or out of order with LCD’s.

Some font will be abnormally displayed when the display area is pushed hard during operation. But it
resumes normal condition after turning off once.

(5) SAFETY
For crash damaged or unnecessary LCD’s, it is recommended to wash off liquid crystal by either of
solvents such as acetone and ethanol and should be burned up later.

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

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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