EPL43102

43 Com /102 Seg
LCD Driver

Product

ELAN MICROELECTRONICS CORP.
April 2006




Trademark Acknowledgments:
IBM isaregistered trademark and PS/2 is atrademark of IBM.
Windows is atrademark of Microsoft Corporation.

ELAN and ELAN logo % are trademarks of ELAN Microel ectronics Corporation.

Copyright © 2006 by EL AN Microelectronics Cor poration
All Rights Reserved
Printed in Taiwan

The contents of this specification are subject to change without further notice. ELAN Microel ectronics assumes
no responsibility concerning the accuracy, adequacy, or completeness of this specification. ELAN

Microel ectronics makes no commitment to update, or to keep current the information and material contained in
this specification. Such information and material may change to conform to each confirmed order.

In no event shall ELAN Microelectronics be made responsible for any claims attributed to errors, omissions, or
other inaccuracies in the information or material contained in this specification. ELAN Microelectronics shall
not be liable for direct, indirect, special incidental, or consequential damages arising from the use of such
information or material.

The software (if any) described in this specification is furnished under alicense or nondisclosure agreement, and
may be used or copied only in accordance with the terms of such agreement.

ELAN Microelectronics products are not intended for use in life support appliances, devices, or systems. Use of
ELAN Microelectronics product in such applications is not supported and is prohibited.

NO PART OF THIS SPECIFICATION MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM OR
BY ANY MEANSWITHOUT THE EXPRESSED WRITTEN PERMISSION OF ELAN MICROELECTRONICS.

ELAN MICROELECTRONICS CORPORATION

Headquarters: Hong Kong: USA:
No. 12, Innovation Road 1 Elan (HK) Microelectronics Elan Information
Hsinchu Science Park Corporation, Ltd. Technology Group (U.S.A))
Hsinchu, TAIWAN 30077 Rm. 1005B, 10/F Empire Centre 1821 Saratoga Ave., Suite 250
Tel: +886 3 563-9977 68 Mody Road, Tsimshatsui Saratoga, CA 95070
Fax: +886 3 563-9966 Kowloon , HONG KONG USA
hittp: //www.emc.com.tw Tel: +852 2723-3376 Tel: +1 408 366-8225
Fax: +852 2723-7780 Fax: +1 408 366-8220
elanhk@emc.com.hk
Europe: Shenzhen: Shanghai:
Elan Microelectronics Corp. Elan Microelectronics Elan Microelectronics
(Europe) Shenzhen, Ltd. Shanghai, Ltd.
Siewerdtstrasse 105 SSMEC Bldg., 3F, Gaoxin S. Ave. 23/Bldg. #115 Lane 572, Bibo Road
8050 Zurich, SWITZERLAND  Shenzhen Hi-Tech Industrial Park  Zhangjiang Hi-Tech Park
Tel: +41 43 299-4060 Shenzhen, Guandong, CHINA Shanghai, CHINA
Fax: +41 43 299-4079 Tel: +86 755 2601-0565 Tel: +86 21 5080-3866

http://www.€elan-europe.com Fax: +86 755 2601-0500 Fax: +86 21 5080-4600




%’ Contents
Contents

1 GeNEral DESCIIPIION ..uuiiiiiiieeie ittt e e e e e e e e 1

2 FRALUIES ..ttt e e et e e e e e e e 1

G T A o1 o] o= 1§ o ] o 1= 2

O L T AN=T=] T 1 0 =T o 2

o I = To I O 0T ] o [ aF= T (= TSP 4

I = ] Lo Tod [ BT T= Vo | =2 [t 6

LI 1 I I T2 o T o e ] o 7

T B o 011 =Y U o] o) RSP 7

I O B B 4 V= G U o] o] | R 7

6.3 SyStEM CONLIOl....coiiiiiiiiiiiieeieeeeee ettt e e e earaeeeaerbaesbbrrabrrbaaraaarrrees 8

6.4 MPU INTEITACE ...oeeeiieiiiieiieeieeeeee ettt eeeeneennnees 9

6.5 LCD Driver QUIPUL.......ooiiiiiiiieeieeeeeeeeeeeeeee ettt e e 10

A =1 Lo (o] g 0 1= =Y o ] o £ o Y o P 11

7.1 System INtErface ... 11

7.2 MPU INEITACE ... e ee e e e e 11

A B O 1 11 o 1= (Yot SR 11

7.2.2 Selecting the Interface TYPe.......cooiiiiiiiiiiii e 12

7.3 Data Transfer.....ooo e 13

7.3.1  Display Data RAM ... 14

7.3.2 Programmable Duty Ratio...........cooiiiiiiiiiiiii e 16

7.4  LCD DriVEr CirCUILS .. .ueeeiiieeeeeiieiiiieiiee e e e e et e e e e e e e e eaae e e e e e e e e s e snnnneeeeeeeeeaanns 18

7.4.1 Display Data Latch CirCUit..........cooiiiiiiiiiiiiie e 18

7.4.2  Shift Register CirCUIt...........ooi i 18

7.4.3  CommON Driver CirCUIL........coiiiiiiieiiiiiee et e e e 21

7.4.4 Segment Driver CirCUIt........cooiiiiiiiiiiie e 21

7.4.5 LCD Driving WavefOorm...........uuviiiiiie et 22

7.5 Internal Power CirCUIts .........cooiviiiiiiiee e 23

7.5.1 Voltage Converter CirCUITS. .........ouiiiuiiiiiiiiiie e 24

7.5.2 Voltage Regulator CirCUILS..........uiiiiiiiiie it 24

7.5.3  Voltage FOlOWEr CirCUILS .......ocuuiiiiiiieie e 26

7.6 LCD Display CirCUitS ..........coooeiiiiiiiieeeeeeeeeeeeeeeee 27

400G 0t B O =T F= o ) S 28

7.6.2 /DOF Pin DeSCrIPHON. ......teiiiiiiiiiee et 28

7.6.3 Display Timing Generator CirCUit ............cccueveiiiiiieiiiiie e 28

7.6.4  OSCIllator FrEQUENCY .....ocueeiiiiiiiiie ettt 29

7.7 RESEE CIMCUIL..ccii i e e e e e e e e e e e e aaans 29

Product Specification (V1.9) 04.13.2006 o iii



Contents %l]
8  INSTIUCTION DESCIIPTION ..utiiiiiiieeee ittt e e e e e e e e e 30
8.1 Read Display Data ........ccoouiiiiiiii e 31
8.2 Write Display Data........ccooouiiiiiiii e 31
8.3 ReEad StatUS......coi i 32
8.4 Set Duty Ratio (Two-Byte Instruction) ............cccceeiiiiiiiieeeee, 32
8.4.1 Set Duty Ratio Mode (First Instruction)...........ccccoiiiiiiiiii e, 32

8.4.2 Set Duty Ratio Register (Second INStruction) ............ccccovviieiiiiiiiiiie e 32

8.5 Set Display Clock CL Frequency (Two-Byte Instruction)........ccccccoeevvvvivieennnenee. 33
8.5.1 Set CL Frequency Select Mode (First Instruction) ..........cccccoviieiiiiiiieiiniineen, 33

8.5.2 Set CL Frequency Select Register (Second Instruction) .........cccccceeeeiiiinnnnnen. 33

8.6 Select LCD Bias (Two-Byte INStruCtion) ..........cccoooiiiiiiiiiiiiiiiiieeeeee e 33
8.6.1 Set the LCD Bias Select Mode (First Instruction) ..........cccoooiiiiiiiiiiie 33

8.6.2 Setthe LCD Bias Select Register (Second Instruction).........cccccceeeveiivinnnnn.n. 34

8.7 Display On/OMf ... 34
8.8 Initial Display LiNe ......ccccooiieeeiie e 34
8.9 Electronic Contrast Control Set (Two-Byte instruction) .............cccccoiveeiiiinnnnne 34
8.9.1 Set Contrast Control Mode (First Instruction) ...........ccccoiiiiiiii e 35

8.9.2 Set Contrast Control Register (Second Instruction)............cccoceeeveeeeiiicciiineeen. 35

8.10 Set Page AdArESS.......uueiiiiiiiiiiiee et 35
8.11 Set ColUMN AQAIESS.....ciiiiiiiiiiiee e e e e e e e e e e e aaaes 35
8.12 ADC SEIECH....oi e et e e e e e e e 36
8.13 Inverse Display On/Off ... 36
8.14 Entire Display On/Off........cooiiiiiiiiiieiieee et 36
8.15 Set MOdify-REaAd..........ooeiiiiiiii e 36
8.16 Reset MOdify-ReEaM.........ooiiiiiiii e 37
8.7 RESE ... 37
8.18 SHL SEIECE.....c oo 37
8.19 POWET CONIOL... .t e et e e e e e e e s ee e e e e e e e anns 38
8.20 Regulator Resistor Select.............oooiie 38
8.21 Set Status Indicator (Two-Byte INStruction) ... 38
8.21.1 Set Status Indicator Mode (First Instruction)...........cccccoiiiiiiiiic e, 38
8.21.2 Set Status Indicator Register (Second Instruction) ...........ccccoeviiveiiiiieeiiiinenne 39

8.22 Power Save (Compound INStrUCHION) .........eviiiiiiiiiiiiiiieeeee e 39
8.22.1 SIEEP MOUE ... e 40
8.22.2 StaNdDy MOUE ... s 40

9 Application INfOrMAatioN ..........uuiiiiiiiiiiii e 41
9.1 Instruction Procedure EXamples ...........ouooiiiiiiiiiiiiiiis e 41
S TR O B o 11 = T IS T=Y U o J 41

9.2  Program EXamPIES......ccooviiiiiiiii et 43
ive Product Specification (V1.9) 04.13.2006



Contents
4

10

11
12
13
14

Electrical CharaCteriSTiCS ...ooiiiee e 46
10.1 Absolute Maximum RatingS.........couuuuiiiiiiiiiiie e e e e e e eeaeees 46
10.2 Recommended Operating ConditioNS ..............uevviiiiiiiiiiiiiiiiiiiieaes 46
10.3 DC CharacteriStiCs .......uuuuuuruiiiiiiiiiiiiiiiiiiiiiiiiieeier e nnnnnnes 47
10.4 AC CharaCteriStiCS......oouuueiiiiiiie e e e e s 49
10.5 80-Family MPU Read/Write Timing Characteristics ...........cccccoeeeiiiiiiiiiieeeeeenn, 50
10.6 68-Family MPU Read/Write Timing Characteristics ..........cccccceeeiiiiiiiiiiiceneeenn, 51
AT @0 o} 110 1 1= 1 o ) o 52
YL O I ) ] o = T = 55
APPICALTION CIFCUITS ©oeeiiiiiieiiiiiii et e e e e e e 57
Tray INTOIMATION ..eeeiiiiii e e e e eas 58

Product Specification (V1.9) 04.13.2006 Y



Contents

Specification Revision History

Doc. Version ‘ Revision Description Date
0.1 Initial version 2000/11/20
0.2 Added 1/3 and 1/3.5 bias 2001/02/15

Added one more VDD and VSS pad.
0.3 . . . 2001/03/02
Modified the Pad sequence and configuration.
0.4 Modified the DC and AC characteristics. 2001/07/17
Added pin configuration
0.5 Added program example 2001/07/25
Modified the DC characteristics
Modified the operating temperature range from
1.1 30 t0 80°C 2001/09/07
1.2 Added COG package 2003/01/06
1.3 Added TEST pin description 2003/04/25
14 Modified the reading timing of /WR 2003/08/04
1.5 Adjusted the Data RAM arrangement 2003/12/29
Modified the table on the relationship between duty
ratio and common output
1.6 » . 2004/02/27
Modified the AO voltage level of Display ON/OFF
instruction
Added a Note on the M/S description under System
Control section.
1.7 o . 2004/08/18
Modified the table for Common and Segment Driver
Circuits.
Modified the COG part no. to EPL43102GH
1.8 o . o 2006/01/20
Modified the TEST pin description
1.9 Added Tray information 2006/04/13

Vie

Product Specification (V1.9) 04.13.2006




EPL43102
% 43 Com / 102 Seg LCD Driver

1 General Description

The EPL43102 is a driver and controller LSI for graphic dot-matrix liquid crystal
display systems. It can be interfaced with the MPU via serial or 8-bit interface. It
contains 43 common and 102 segment driver circuits. With one chip, it is possible to
drive a graphic display system with a maximum of 102 x 43 dots.

2 Features
B Direct Correspondence between Display Data RAM and LCD Pixel
B Display Data RAM : 102 x 43 = 4386 bits
B 145 LCD Drivers : 102-seg segment drivers, 42-common drivers and 1-icon
B Serial Interface (SPI) or 8-Bit Parallel Interface Mode (80-series, 68-series MPU)
®  On-chip oscillator circuit
B Multi-chip operation (Master, Slave) available

B Programmable Duty Ratio :

Duty Ratio ‘ Common H Segment
1:42 (+ ICON) 42 (+ ICON) 102
1: 36 (+ ICON) 36 (+ ICON) 102
1: 32 (+ ICON) 32 (+ ICON) 102
1:24 (+ ICON) 24 (+ ICON) 102
1:16 (+ ICON) 16 (+ ICON) 102
1: 8 (+ ICON) 8 (+ ICON) 102

Note: ICON = “0”" : Pin disable
ICON = “1": Pin enable

B Selectable LCD driving bias level:
1/3,1/3.5, 1/4, 1/4.5, 1/5, 1/5.5, 1/6, 1/6.5, 1/7, 1/7.5, 1/8 bias

B Selectable LCD display clock frequency
B Electronic contrast control functions (64 steps)

B Built-in Instruction Set: Display data read/write, Display on/off, Inverse display,
Page address set, Common address set, LCD display contrast control, Set Sleep
mode, Standby mode, etc.

B Operating Voltage range:
Supply voltage: 2.2t0 5.5V
LCD driving voltage: 4.0 to 15.0 V
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