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Overview

LD3811is 1/8to 1/10 duty dot matrix LCD display controller/drivers that supports the display of characters,
numbers, and symbols. In addition to generating dot matrix LCD drive signals based on data transferred serially
from a microcontroller.

Also LD3811 provides on-chip character display ROM and RAM to allow display systems to be implemented

easily.

Features
e Controls and drives a5 X 7,5 X 8, or 5 X 9 dot matrix LCD.

» Supports accessory display segment drive (up to 60 segments)
* Display technique: 1/8 duty 1/4 bias drive (5 X 7 dots),
1/9 duty 1/4 bias drive (5 X 8 dots)
1/10 duty 1/4 bias drive (5 X 9 dots)
* Display digits: 12 digits X 1 line (5 X 7 dots),
11 digits X 1 line (5 X 8 or 5 X 9 dots)
* Display control memory CGROM: 240 characters (5 X 7, 5 X 8, or 5 X 9 dots)
CGRAM: 16 characters (5 X 7,5 X 8, or 5 X 9 dots)
ADRAM: 12 X 5 bits
DCRAM: 48 X 8 bits
* Instruction function : Display on/off control / Display shift function
* Provides a backup function based on low power modes.
* Serial data communication with the system controller.
¢ Independent LCD drive block power supply VLCD
* Provides a RES pin for LSl internal initialization
* RC oscillator circuit

* Pb free applied

unit: mm

3174-QFP80E

[LCT5811E]

Package Dimensions

80 QFP unit: mm
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ORDERING INFORMATION

PART NUMBER PACKAGE Ta

LD3811 - QFP 80 QFP -40°C to 85 °C

Pin Assignments (Top View)
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Specifications
Absolute Maximum Ratings at Ta=25°C,VSS =0V
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage VDD max | VDD —-0.3t0 +7.0 \Y
VLCD maX{ VLCD -0.3to +11.0 \%
VIN1 CE, CL, DI, RES —0.310+7.0 v
Input voltage VIN2 OSClI -03toVDD+0.3[ V
VIN3 VLCD1, VLCD2, VLCD3 —0.3to VLCD + 0.3 V
VOUT1 OSCO —0.3to VDD + 0.3 \Y
Output voltage
VOUT2 | SEG1 to SEG60, COM1 to COM10 —0.3to VLCD + 0.3 V
I0UT1 SEG1 to SEG60 300 HA
Output current 10UT2 COM1 to COM10 3 HA
Allowable power dissipation Pd max | Ta=85°C 200 mw
Operating temperature Topr —40 to +85 °C
Storage temperature Tstg 55 to +125 °C

Allowable Operating Ranges at Ta = -40 to 85°C,VSS =0V

Parameter Symbol Conditions - Ratings Unit
Min typ max
Supply voltage VDD vDD
VLCD VLCD
VLCD1 VLCD1
Input voltage vLcD2 | vLcD2
VLCD3 VLCD3
Input high level voltage VIH1 CE, CL, DI, RES 0.8 VDD 6.0 V
VIH2 OSCI 0.7 VDD VDD \
VIL1 CE, CL, DI, RES 0 0.2 VDD V
Input low level voltage
VIL2 OSCI 0 0.3 VDD \%
Recommended external resistance ROSC OSCI, OSCO 33 kYs
Recommended external capacitance CoscC OSCI, OSCO 220 pF
Guaranteed oscillation range fOSC osc 150 300 600 kHz
Data setup time Tds CL, DI: Figure 2 160 ns
Data hold time Tdh CL, DI: Figure 2 160 ns
CE wait time tcp CE, CL: Figure 2 160 ns
CE setup time Tcs CE, CL: Figure 2 160 ns
CE hold time Tch CE, CL: Figure 2 160 ns
High level clock pulse width teH CL: Figure 2 160 ns
Low level clock pulse width tol CL: Figure 2 160 ns
Minimum reset pulse width tWRES | RES: Figure 3 1 us
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Electrical Characteristics in the Allowable Operating Ranges

. Ratings Unit
Parameter Symbol Conditions -
Min typ max
Hysteresis VH CE, CL, DI, RES 0.1 VDD \%
Input high level current IIH CE, CL, DI, RES, OSCI: VI=6.0 V 5.0 HA
Input low level current 1L CE, CL, DI, RES, OSCI: VI=0V -5.0 HA
VOH1 | SEGI1 to SEG60: |10 =-20 YA VLCD - 0.6 \
Output high level voltage VOH2| OML1 to COM10: 10 =-100 pa VLCD - 0.6 \%
VOH3 [ OSCO: 10 =-500 pA VDD - 1.0 \
VOL1 | SEGI1 to SEG60: IO = 20 pa 0.6 \Y
Output low level voltage VOL2 | COM1 to COM10: IO = 100 pA 10.6 v
VOL3 | OSCO: 10 =500 pA 1.0 \Y
VMID1| SEG1 to SEG60: IO +20 A 2/4VLCD - 0. § p/avicD+0b
Output middle level voltage*1
Oscillator frequency fOSC | OSCI, OSCO: ROSC = 33 k%, COSC = 220 pH 210 300 390 kHz
IDD1 [ VDD: power saving mode 5 A
Current drain IDD2 | VDD: VDD = 6.0V, output open, fOSC = 300 kHz 450 900 HA
ILCD1| VLCD: power saving mode 5 UA
ILCD2| VLCD: VLCD =10.0V, output open, fOSC = 300 kHz 200 400 HA

Note *1: Excluding the bias voltage generation divider resistor built into the VLCD1, VLCD2, and VLCD3.
(See figure 1.)

VLCD1

VLCD2 - To the comman and segment drivers

VLCD3

A10T13
Figure 1
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Pin Functions

Pin Pin No.

Function Active | I/O [ Handling when unused
LC75811E [LD75811W,
SEG1to SEG59 1to 58 79, 80
1 to 56 | Segment driver outputs.
The SEG59/COM10 and SEG60/COM9 pins can be used - 0 OPEN
SEG59/COM10 59 57 as common driver outputs under the “set display
SEG60/COM9 60 58 Technique”instruction.
COML1 to COM8| 681to 61 | 66to59 | Common driver outputs. - o OPEN
OsCl 76 74 Oscillator connections. An oscillator circuit is formed by - I GND
connecting an external resistor and capacitor at these pins.
OSCO 75 73 - O OPEN
CE 78 76 Serial data transfer inputs. These pins are connected to the H |
microcontroller.
cL 79 77 CE: Chip enable [ GND

CL: Synchronization clock

DI 80 78 DI: Transfer data

Reset signal input.
* When RES is low (VSS):
« Display off
SEG1 to SEG58 = “L” (Vss)
SEG59/COM10 and SEG60/COM9 = “L” (Vss|
COM1 to COM8 = “L” (VSS).
+ Serial data transfer is disabled. L |
RES Ll s * The OSCI/OSCO pin oscillator is stopped.
* When RES is high (VDD):
« Display on after a “display on/off control” (disglay on
state setting) instruction is executed.
« Serial data transfers are enabled.
» The OSCI/OSCO pin oscillator operates.

GND

VLCD1 71 69 Used for applying the LCD drive 3/4 bias voltage externally. - | OPEN

VLCD2 72 70 Used for applying the LCD drive 2/4 bias voltage externally. - | OPEN

VLCD3 73 71 Used for applying the LCD drive 1/4 bias voltage externally. - | OPEN

Logic block power supply connection. Provide a voltage of
VDD 69 69 between 2.7 and 6.0 V. - - -

LCD driver block power supply connection. Provide a voltage of

VLCD 70 68 between 4.5 and 10.0 V. - - -

VSS 74 72 Power supply connection. Connect to ground.
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Block Functions

* AC (address counter)
AC is a counter that provides the addresses used for DCRAM and ADRAM.
The address is automatically modified internally, and the LCD display state is retained.

* DCRAM (data control RAM)
DCRAM is RAM that is used to store display data expressed as 8-bit character codes. (These character
codes are convertedto 5 ° 7,5 " 8, 0r 5" 9 dot matrix character patterns using CGROM or CGRAM.)
DCRAM has a capacity of 48 * 8 bits, and can hold 48 characters. The table below lists the correspondence
between the 6-bit DCRAM address
loaded into AC and the display position on the LCD panel.

* When the DCRAM address loaded into AC is 00H.

Display digit 1 2 3| 4| 5] 6 7| 8] o 10 12| 12
DCRAM address (hexadecimal] 00 | 01 | 02| 03| 04| 05| 06| 07 | 08| 09| 0A | OB

However, when the display shift is performed by specifying MDATA, the DCRAM address shifts as shown below.

Display digit 1 2 3| 4 5 6 7 8 9| 10| 11| 12
DCRAM address (hexadecimal] 01 02 03| 04| 05] 06 | 07| 08 | 09 | OA| OB | OC

(Left shift)

Display digit 1| 2| 3| 4| s| 6| 7| 8| of 10 12| 22 . .
DCRAM address (hexadecimal] 2F | 00 | o1 | 02| 03| oa| 05| 06 | 07| 08| o9 | oa| (Rightshift)

Note:*2. The DCRAM addresses are expressed in hexadecimal.

Least significant bit Most significant bit
LSB MSB
DCRAM address] DA0 | DA1 | bA2 | pA3 | pa4 | DAs |
Hexadecimal Hexadecimal /

Example: When the DCRAM address is 2EH.

DAO DA1 DA2 DA3 DA4 DA5

Note:*3. 5 X 7 dots ... 12-digit display 5X 7 dots
5 X 8 dots ... 12-digit display 4X 8 dots
5X 9 dots ... 12-digit display 3X 9 dots
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+ ADRAM (Additional data RAM)
ADRAM is RAM used to store the ADATA display data. ADRAM has a capacity of 12 * 5 bits, and the stored display
data is displayed directly without the use of CGROM or CGRAM. The table below lists the correspondence between
the 4-bit ADRAM address loaded into AC and the display position on the LCD panel.

* When the ADRAM address loaded into AC is OH. (Number of digit displayed: 12)

Display digit 1 2 3 4 5 6 7 8 9 10| 11 12
ADRAM address (hexadecimal) 0 1 2 3 4 5 6 7 8 9 A B

However, when the display shift is performed by specifying ADATA, the ADRAM address shifts as shown below.

Display digit 1 2 3 4 5 6 7 8 9 10| 11 12
ADRAM address (hexadecimal) 1 2 3 4 5 6 7 8 9 A B 0

(Left shift)

Display digit 1| 2 3| 4| 5| 6| 7| 8 9 | 10| 11| 12
ADRAM address (hexadecimal) B 0 1 2 3 4 5 6 7 8 9 A (Right shift)

Note: *4. The ADRAM addresses are expressed in hexadecimal.

Least significant bit Most significant bit

[ADRAM address| RA0 | RAL | RA2 | RA3Z |
\— Hexadecimal J

Example: When the ADRAM address is AH

RAO RA1 RA2 RA3

Note: *5.5 “ 7 dots ... 12-digit display 5 dots
5" 8 dots ... 12-digit display 4 dots
5" 9 dots ... 12-digit display 3 dots

* CGROM (Character generator ROM)

CGROM is ROM used to generate the 240 kinds of 5 x 7, 5x 8, or 5 x 9 dot matrix character patterns from the 8-bit
character codes. CGROM has a capacity of 240 * 45 bits. When a character code is written to DCRAM, the character
pattern stored in CGROM corresponding to the character code is displayed at the position on the LCD corresponding
to the DCRAM address loaded into AC.

* CGRAM (Character generator RAM)
CGRAM is RAM to which user programs can freely write arbitrary character patterns. Up to 16 kinds of 5x 7, 5 x 8,
or 5 x 9 dot matrix character patterns can be stored. CGRAM has a capacity of 16 x 45 bits.

9
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Reset Function

The LD3811 are reset when a low level is applied to the RES pin at power on and, in normal mode.

On areset the LD3811 create a display with all LCD panels turned off. However, after a reset

applications must set the contents of DCRAM, ADRAM, and CGRAM before turning on display with a “display
on/off control” instruction since the contents of these memories are undefined. That is, applications must
execute the following instructions.

* Set display technique

* DCRAM data write

* ADRAM data write (If ADRAM is used.)
« CGRAM data write (If CGRAM is used.)
* Set AC address

After executing the above instructions, applications must turn on the display with a “display on/off control”
instruction.

Note that when applications turn off in the normal mode, applications must turn off the display with a “display
on/off control” instruction. (See the detailed instruction descriptions.)

Serial Data Transfer Format

* When CL is stopped at the low level

U I 5 S I N I
DI 1141 koXoXoX1XoX oo Xpi{peXDaXDaX No62XDa
BO Bl B2 B3 A0 Al A2 A3
<— ccB address 1< Instruction data —>
8 bits Up to 64 bits

* When CL is stopped at the high level

DI DoX 01X D203 )X D4 X ADe2ADs
BO B1 B2 B3 A0 Al A2 A3
<— ccB address Instruction data
8 bits Up to 64 bits

e CCB address: 47TH
* DO to D63: Instruction data

The data is acquired on the rising edge of the CL signal and latched on the falling edge of the CE signal. When
transferring instruction data from the microcontroller, applications must assure that the time from the transfer
of one set of instruction data until the next instruction data transfer is significantly longer than the instruction
execution time.

10
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Detailed Instruction Descriptions
» Set display technique ... <Sets the display technique>

LD3811

Codq

DT1

DT2

D56 D57 D58 D59 D60 D61 D62 D63
X X 0

0 O

1

DT1, DT2: Setting the display technique

Dot Matrix LCD Controller and Driver

DTL | DT2 | Display technique Output pins
SEG60/COM9| SEG59/COM10
0 0 |1/8 duty, 1/4 bias drive SEG60 SEG59
1 0 | 1/9 duty, 1/4 bias drive COM9 SEG59 Note: *10. Sn (n = 59, 60): Segment outputs
0 1 1/10 duty, 1/4 bias drive COM9 COM10 COMn (n =9, 10): Common outputs

« Display on/off control ... <Turns the display on or off>

Code
D40 D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
DG1 DG2 DG3 DG4 DG5 DG6 DG7 DG8 DGIDGI0DGILIDGI2[X X X X [M [A[SC[BUJO 0 1 0

M, A: Specifies the data to be turned on or off.

Display operating state
Both MDATA and ADATA are turned off (The display is forcibly turned off regardless of the DG1 to DG12 data.)
Only ADATA is turned on (The ADATA of display digits specified by the DG1 to DG12 data are turned on.)
Only MDATA is turned on (The MDATA of display digits specified by the DG1 to DG12 data are turned on.)
Both MDATA and ADATA are turned on (The MDATA and ADATA of display digits specified by the DG1 to DG12 data arg turned on.)

Plrlololz
ROl o]l>

Note: *11. MDATA, ADATA

5 X 7 dot matrix display 5 X 8 dot matrix display 5 X 9 dot matrix display

OOOO0 - ADATA OOO00  --- ADATA OOOCO - ADATA
&

DG1 to DG12: Specifies the display digit

Display digit 1 2 3 4 5 6 7 8 9 10 11| 12

Display digit data DG1| DG2| DG3|DG4 | DG5 DG6| DGY1 DG8| DG9|DG10 DG1] DG14

For example, if DG1 to DG6 are 1, and DG7 to DG12 are 0, then display digits 1 to 6 will be turned on,

and display digits 7 to 12 will be turned off (blanked

12
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SC: Controls the common and segment output pins.

SC Common and segment output pin states
0 Output of LCD drive waveforms
1 Fixed at the VSS level (all segments off)

Note: *12. When SC is 1, the SEG1 to SEG60 and COM1 to COM10 output pins are set to the VSS level, regardless of the M, A, and DG1 to DG12 data.

BU: Controls the normal mode and power saving mode.

BU Mode
0 Normal mode
Power saving mode
1 (In this mode, the OSCI and OSCO pins oscillator is stopped, and the common and segment pins are set to the VSS level. In
this mode, instructions other than the “display on/off control” instruction cannot be executed. Thus applications must set the
LSI to normal mode before executing any of the other instructions.)

* Display shift ... <Shifts the display>

Code
D56 D57 D58 D59 D60 D61 D62 D63
M| Alri] x]o o 1 1

M, A: Specifies the data to be shifted R/L: Shift direction specification

M A Shift operating state R/L Shift direction
0 0 | Neither MDATA nor ADATA is shifted 0 Left shift

0 1 | Only ADATA is shifted 1 Right shift

1 0 | Only MDATA is shifted

1 1 | Both MDATA and ADATA are shifted

* Set AC address... <Specifies the DCRAM and ADRAM address for AC>

Code
D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
DAO DA1 DA2 DA3 DA4 DAEJ X X |RAO RA1 RA2 RA3| 0 1 0 0

DAO to DA5: DCRAM address

[ A0 | DAL | DA2 | DA3 | DA4 | DAs |
LSB MSB
Least significant bit Most significant bit

RAO to RA3: ADRAM address

[ Ra0 | RAL | RA2 | RA3 |

LSB MSB
Least significant bit Most significant bit

This instruction loads the 6-bit DCRAM address DAO to DA5 and the 4-bit ADRAM address RAO to RA3 into the AC.
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« DCRAM data write ... <Specifies the DCRAM address and stores data at that address>

Code
D40 D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
ACO AC1 AC2 AC3 AC4 AC5 AC6 AC7DAO DAL DA2DA3 DA4 DAS| X X [IM[| x Xx x| o 1 o 1

DAO to DA5: DCRAM address

[ pao | pa1 | pa2 | pas | pas4 | Das

LSB MSB
Least significant bit Most significant bit

ACO to AC7: DCRAM data (character code)

[ aco | ac1 | ace | aca | aca | acs | ace | ac7 |

LSB MSB
Least significant bit Most significant bit

This instruction writes the 8 bits of data ACO to AC7 to DCRAM. This data is a character code, and is converted
toab5X7,5X8,or5X9dot matrix display data using CGROM or CGRAM.

IM: Setting the method of writing data to DCRAM

IM DCRAM data write method

0 Normal DCRAM data write (Specifies the DCRAM address and writes the DCRAM data.).

1 Increment mode DCRAM data write (Increments the DCRAM address by +1 each time data is written to DCRAM.)
Notes: *13.

- DCRAM data write method when IM =0

e L LI 1 I

CCE addrzss! 'CLCB address! ! CCB adidress 1 '

ol (1) | i1 i i1 i1 I
#— 24 hits = e~ 24 bits —n s~ 24 bits = 24 bits —n
DCRAM L X X L4 1
Instruction '*HT Instruction —n Instruction I-:—): Instruction e
execution time » lﬁ gxzcution fime ,,i\\ gxecution time 1} execUtion tme ’T‘
DCRAM dstz DCRAM data DERAM data DCRAM data
write finishes write finishes write finishes write finishes

- DCRAM data write method when IM = 1 (Instructions other than the “DCRAM data write” instruction cannot

be
executed.)
N p I oy N s ISR oy Y s N ey A
CCE addrass: 1008 address ! 1 CCB address i CCH address V008 address 1 1 C0B address i [
DI (1) @ i2) 12 _@ i2) % i2) % i3]
e T4 bis =3 Ebits s 8 bits & —» Bhbits g —w Bhbits & —x 18bits &
DCRAM X X X B X e
Instruction v Instruction g  Instruction &~ Instruction  k— Instructon f—» Instruction k&
executon fime execution  :  exescufion: ) execution tme 1+ ¢ execution execution tme |
fime "[* tme 'Tl ’T' time
DCRAM data DCRAM data  DCRAM data DCRAM data DCRAM data DCRAM dat
write finishes write finishes wirite finishes write finishes write finishes write finishe
nstructions other than the "DCRAM data write” instruction cannet be executed.
14
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Data format at (1) (24 bits)

Code
D40 D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
ACO AC1 AC2 AC3 AC4 AC5AC6 AC7|DAO DA1 DA2 DA3DA4DAS | X X | IM | X X X 0 1 0 1

Data format at (2) (8 bits)

Cod&od
D56 D57 D58 D59 D60 D61 D62 D63
ACO AC1 AC2 AC3 AC4 AC5 AC6 AC7Y

Data format at (3) (16 bits)

Code
D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
ACO AC1 AC2AC3AC4AC5 AC6 AC7 0 | X X x o 1 o0 1

ADRAM data write ... <Specifies the ADRAM address and stores data at that address>

Code
D40 D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
AD1AD2 AD3 AD4 AD5| X X X |RAO RAIRA2RA3[ X x x x |mm [ x x x[] o 1 1 o

RAO to RA3: ADRAM address
| rao | rRAL | RA2 [ RAZ |

LSB MSB
Least significant bit Most significant bit

AD1 to AD5: ADATA display data

In addition to the 5 X 7,5 X 8, or 5 X 9 dot matrix display data (MDATA), this LSI supports direct display of the five
accessory display segments provided in each digit as ADATA. This display function does not use CGROM or CGRAM.
The figure below shows the correspondence between the data and the display. When ADn =1 (where n is an integer
between 1 and 5) the segment corresponding to that data will be turned on.

OOOOO ADATA Corresponding output pin

AD1 SEG5m +1 (m is an integer 0 - 11)
SEG5m+1 SEG5m+5 (m is an integer between
0and 11) AD2 SEG5m + 2

AD3 SEG5m + 3
AD4 SEG5m + 4
AD5 SEG5m + 5

15
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IM: Setting the method of writing data to ADEAM

I ADRAM data write method

1] Normal ADRAM data write [Specifies the ADRAM address and writes the ADRAM data.)

1 Increment mode ADRAM data write (Increments the ADRAM address by +1 each time data is writken 1o ADRAM.)
Notes: *14.

- ADEAM data write method when IM =10

CE
CCB address 1 " C08 addressi * CCB address | i
Dl N )
e 2 bits - 24 bits £~ 24 bits =3
ADRAM 1 H LA
nstruction = Instruction —n Instruction ' - Instructicn -
execution tme 'i' execution time | T execution time 1 ;Tl execution time! 'T

write finishes
A10723

- ADEAM data write method when IM = 1 (Instructions other than the “ADFAM data write” instruction cannot be used.)

cE____| | || [ [ | | !

::3 address! \CBadiess  (CCBaddess) | CCBaess) |CCBadgiess 100 addess i

oY@ | PJe] Po] ¢ o
T = i B bits | 3 = i6bis &

' !

ADRAM L LA LA A
N T - I N . . -

nstuction £ Instructon f—x  Instruction % Instruction K~ Instruction ¥—3 Insiuction K

execution time ' execution ! execution' ¢ executiontime ' [ ewecution® , execubon fime

time T ime A tme

ADRAM data ADRAM data ADRAM data ADRAM data ADRAM data
write finishes write finishes write fnishes write finishes write finishes

ADRAM data
write finishes

Instructions other than the "ADRAM data write” instruction cannot be used.

LRk

Data format at (4) (24 bits)

Code
D40 D41 D42 D43 D44 D45 D46 D47 D48 D49 DED D51 D52 D53 D54 D55 D58 DEF D58 DSo DAB0 C61 Daz DE3
AD1 AD2 AD2 AD4 ADE| X X ¥ |RAD RAT RAZ RAZ| X X X X | 1M | X X X 1] 1 i ]
X-don't care
Data format at {3) (8 bits)
Code
D58 DEF D58 D52 D60 Dot D62 Da3
AD1 AD2 AD2 AD4 ADE| X X X
X don't care
Data format at (6) (16 bits)
Code
D43 D42 DED D51 D2 D52 DB4 D55 DE6 D57 DSE D59 DED DE1 Dez DE3
401 AD2 AD2 AD4 aDE]x X x| o] x x xJo 1 1 o
X den't care
16
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« CGRAM data write .

LD3811

Dot Matrix LCD Controller and Driver

. =Specifies the CGRAM address and stores data at that address™

Code
D0 D1 D2 D2 D4 5 D8 D7 D8 D2 DD DIT D12 D13 Di4 Di5
CDt _ cDZ cCD? CD4 CD5 CDE  CD7 CD3  CDO  CDI0 CD11  CDi2 CDi3  CD14  CD15  CDI8
Code
D6 D17 D12  DI@ D20 D2 D2 D23 D24 D25 D26 D27 D28 D28 D30 D3
CD17_CcD18_ CDi@ CDZ)  ©D21  CD22 CD23  CD24  CD35 CD28  CD27 CD28  CD28  CD3D  CD3 CDaz
Code
D3z D33 D34 D35 D36 D37 D3 D38 D40 D41 D42 D42 Dad D45 D48 D47
CD33 CD34 CD35 CD238 CD37 CD33 CD30 CD40 CD41T CD42 CD43 CD44 CD45 | X X
Code
D46 D42 D50 D51 D52 D53 D54 DS5 DG8 D57 DS DS@ D80 Del D62 De3
CAD CA1l CA? CA3 GCA4 CA5 CAB CAT | X X X X [ 1 1 1
X don't care
CAOQ to CAT: CGRAM address
[ can | cat | caz | caz | ces cas | cas CAT
L32 MSE

Least significant bt

Most significant bit

CD1 to CD45: CGRAM data (3% 7, 5 ¥ 8, or 3 ¥ 9 dot matrix display data)
The bit CDn (where n is an integer between 1 and 43) corresponds to the 3 x 7, 5 &, or 5 x 9 dot matrix display data.
The figure below shows that correspondence. The dots for which the corresponding data CDn ds 1 will be turned on.

cOi | cDz | CD3 | ©D¢ | cDS n - L
: Note:*15. CD1 to CD35: 5 x 7 dot matrix dizplay data
CcDé | cO7 | CD8 | CDO | CDi0 CD1 to CD40: 5 = 8 dot matnx display data
CD1 to CD43: 5 % 0 dot matrix display data
coit | cbi2 | cD13 | cOM4 | CD1S
coi8 | cbi7 | cDi8 | cDig | cD20
co21 | cb22 | cD23 | cD24 | D25
Co28 | CD27 | CD2E | CO28 | D30
CO31 | cD32 | CD33 | cD24 | CD3s
CO38 | CD37 | CD38 | CD2@ | cD40
CO41 | CD42 | CO43 | CD44 | CD45
17
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Notes on the Power On and Power Off Sequences
= At power on: Logic block power supply (Vpp) on — LCD driver block power supply (Vi cp) en
= At power off: LCD driver block power supply (Vicn) off — Logic block power supply (Vop) off

However, if the logic and LCD driver block use a shared power supply, then the power supplies can be tuined on and off
at the same time.

tz
I
) { <314
1}
VoD _/ \_
i
1) \
Vico RES I—
N | . ff,
RES ViL 4” IH1 \
f:[
:;1:;2'_"?;“ X Intial state settings x I’[J‘
]
f&l
Display state Display off X “‘} Display on ){ Display off
X 1
7 ! A
Display onfoff contro Display onloff contral
nsiruction execution instruction execution
{Tuming the display on) (Tuming the display off)
AIGTES
Initial state settings
*t1=20 * Set display technigue
20 * DCEAM data write
=3 =0 (12 = t3) « ADEAM data write (If ADFEAM is used.)
* (WRES.....1 15 min « CGRAM data write (If CGEAM 15 used.)
* Set AC address
Figure 3
18
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1/8 Duty, 1/4 Bias Drive Technique

— VLCD
— VLCDH
— VLCD2
VLCD3
— V&5

o EJE_E_E R A AR 1l
Ipiiguniy I el

comz I . — wicpz

=
B
|

o= = — VLCD3
L — vss
Pbi bl — vico
: P 1 —— yLCD1
coms | | | | i —— vicD2
' : — = - - = — VLCD3
bbb e — s
REREE il — e
LCD driver cutput when all : b borb — VLCD1
LCD segments | i I - £ |
comesponding to COM1 to i [ [ [ [ [ vLCD2
COME are turned off : P P o = VLOD3
RERR L s
LoD ar oot wh b P . ol b — VLICD
CD driver cutput when [ HE [ [ A
only LCD segments P Pl Porob b Ve
coresponding to COM1 P _ ' — — WLCD2
are turned on : . b i E o E i i — vLCD3
P i P I I O
o E il bbb — wen
LCD driver cutput when o : (R i i [
on'y LCD segments HE H Lo : o VLCDY
comesponding to COM2 — T — : — — VLCDZ2
ars turned on ; ! o : . — vLcDa
o : EuEl  — Vss
; 1 — — i — VLCD
LCD driver cutput when all | P
LZD segments i H viLCD
comesponding to COM1 to i — VLCD2
COME are turned on i — VLCDa
I ' — =1 | = — vss
1 384T :

3072t
RIS

19
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1/9 Duty, 1/4 Bias Drive Technique

RN R R R ERE R N n R R R R
E_"""""""'E,:"E---‘I.l"LCD'I
COM1 : | P vLCD2
: — b — VLCD2
— R
VLCD
VLCDH
COM2 VLCDz2
: VLCD3
Vss
VLCD
; VLCD
COMs vicb2
VLCD3
Vss
VLCD
LCD driver output when a VLCD
LCD =s=grrents H
comesponding to COM1 to VLCD2
COME are turmnad off H VLCDa
Vss
LCD driver output when VLCD
only LCD segments VLSO
« ding to COM1
are turmed on vLCDZ
VLCD3
Vss
LCD driver output when vLCD
only LCD segments VLCD
comesponding to COM2
are turned on vLcDz
vLcDa
Vss
LCD driver output when a VLD
LCD ==gments i YLCD
comesponding to COM1T to |
COME are turnad on : vLCD2
VLCDa
Vss
| 384T
3456T
ANOTET
1
fosc
20
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1/10 Duty, 1/4 Bias Drive Technique

—_ WLCD
— VLCDH
— \LCD2
— WLCD3
— Vss

— VLCD
— VLCD1
— wvLCD2
— WLCD3

— Wss

COmM

comz

— VLCD
— VLCD1
— VLCD2
- WLCD3

COM10

O L1 — vss

T T T T T O O O R L&
LCD driver cutput when all : : T S ; oo b = WLCDH
LCD segmenis ] ; I I S S S N NS S S N SN S S
comesponding ta COM1 1o | R R R R .oz
COMID are tumed off : Por o A A —— VLCD3

: Pl Pobor o b bbb b b — vgg
5 sverent ; bbbl s — weo

) driver cutput when ! Voo O A A Lo

cnly LCD segments : oo I A T |_ oo T CD1
cormesponding ta COM1 - — — — — VLCD2
are turned on : HE [

: Lo P —— VLCD3
o — P R N M | — wco

) driver cutput when : . A o

cnly LCD segments ol e VLCDH
corresponding to COM2 - —t—rt B e e e e BB R 2 T — WLCDz
are tumed on P A i ]

Pl b ' — VLCD3

— — — Vss

— | — VLGCD

o LoDt
— WLCD2
i — vLCDa3
i T vss

LCD driver cutput when all :
LCD segments :
comesponding to COMT to
COMI0 are terned on :

38407

ATOTHE

fosc

21
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Sample Application Circuit 1
1/8 Duty, 1/4 Bias Drive (For use with normal panels)

Dot Matrix LCD Controller and Driver

5V —
+8v
posd
T
C = 0.047 pF
Fram the ;

microcontroller _

Sample Application Circuit 2
1/8 Duty, 1/4 Bias Drive (For use with large panels)

+5Y =

C 2 0.047 uF
WkR=R=1k0

From the

microcontroller

Tel. +82 41 520 7300 Fax. +82 41 520 7337 www.ldt.co.kr

LCD panel
COMz — —----—]
? VS5 coM3 ] ]
COM4 —1 o ]
COMS - e e
VLED COME ] i
COM7 1 E—
WLCD COMe - [
— vicoe o
J: SEGL | |
VLCD3 SEG2
6 ==c GJT SEG3}
SEG4] [ |
SEG6
SEG7! —
SEG8
Qscl SEG9
08CO SEC10) |
; SEGS6 ; :
—— SEG57
HES SEGS8
CE COM10/SEG59
cL SCOMO/SEG60 )
ol
AlOT2a
LCD panel
COoOM2 ]
Vss COM3 -
COM4 -
VLED %mg -
" [ n
: USSIEInIEE
B —] R —
+— vLeo
A I
vLCD2 1
R 52
vLCD3 sec1 £2
SEG2
> R SEG3 58
SEG4 56
e E SeGa -
ase SEG6
| SEG7 -+ I
I SEG8! ,
Rap QSC0O SEGY :
;; SEG10 . !
el -
RES -
CE SEG56 ‘38 S
- oL SEG57!
——e 1 I SEG58'
_ COML0/SEG59 __|
SCOMO9/SEG60
AlTTI0
22
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Sample Application Circuit 3
1/9 Duty, 1/4 Bias Drive (For use with normal panels)

LCD pansl
coM2 T = —
? Vss COMa - 1
COM4 I
COMS =
+BY — L VLCD COME aa —
G — -
VLCD 1
¢ SE0/COMD =
-r VLCD2 -
VLCD3 seci l LI 1 T
L sEG2 ]
c—-C SEG3 ¢
A A A SEGA
SEG5
gEGG F{ — -
EG7B————
C 20047 uF —— OSCl SEG87
SEGY B E—
0sCOo SEGlog
; —= SEGSG:
¥ RES -
From the > CE SEG57 7
microcontroller 3 cL SEG584
o COM10/SEG595

Sample Application Circuit 4
1/9 Daty. 1/4 Bias Drive (For use with large panels)

LCD panel

45V —> +— vop COM1
?u cOMz R
S8 COM3 I
COM4
"=
T

+8Y VLCD COME

VLED1 sentone 1
R=
vLcD2 e
R= 81
VLCD3 §§
c
& A

pod
C=0.047 oF Oscl SEG58 -
10EQ2R 21D 0sco gggsg ......

[TTTITT]

SEGS,

SEG9!

SEG10
oab

From the 355; —
microconircler ’ SII- SEG563
SEG57
SEG58™
COM10/SEG59

R
]
m

HADTER

I
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Sample Application Circuit 5

1/10 Duty, 1/4 Bias Drive (For use with normal panels)

Dot Matrix LCD Controller and Driver

LCD panel
COoMz — —----—
Vasg o0 B T
COMs - EmaREEE -
goua = f e e
+8Y ‘ VLCD OME =1 o =
SGMT — === —
P VLCDEA B 7T
cD B0 :G""B:I p: N T
VLCDZ S5XCOMI0 — [
(7ot n'c S O O O B O O I
SEG1 31
SEG2 52
SEG3 53
SEG4 g-l
SEG5 55
€ 20047 pF oscl SEG6 56
SEG7 &7
osCo SEG8 58
SEGY_58
SEG1G10 [~
> RES ’ !
From the * CE SEGSGE%
i > CL SEG573
mizrocontroller M ol SEGH83ER
Sample Application Circuit 6
1/10 Duty, 1/4 Bias Drive (For use with large panels)
LCC panel
comz ] —
vss COMa I —
COM4 — — ==
coms ] E—
YLCD — EE—
- coma - E—
VLD SBEOCOMS ] e e ]
S58/COM10 — -
vLCD2
VLCD3 51—
A 52
A 3
SEGlg
SEG25
OS5l .
C = 0.047 pF | gggig
0 k2zRz1 kil QsC0 SEG5d
SEG6@ ;
T e | 1
— SEGS8! :
RES SEG9, !
From the CE SEGl@
microcontroller = CL [
ol 558
SEG56
SEG57
SEG58
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Dot Matrix LCD Controller and Driver

Sample Correspondence between Instructions and the Display

Instruction (hexadecimal
No. LSB ( ) MSB Display Operation
MOto D-'-3| D44 to 047 | D48 to 051| 052 o 055 D56 to DS8| D0 to DB3
1 Power application Initializes the IC.
(Initialization with the RES pin.) The display is in the off state.
Set display technique
2 Py ql 5 | 5 Sets to 1/8 duty 1/4 bias display drive technique
DCRAM data write (increment mode) . ) .
3 T Writes the display data * ™ to DCRAM address 00H
o [ 2 [ o] o] 1] a
DCRAM data write (increment mode)
4 ( | 3 | z Writes the display data “S” to DCRAM address 01H
DCRAM data write (increment mode) . ) .
5 | p | 2 Writes the display data “A” to DCRAM address 02H
DCRAM data write (increment mode) . ) .
6 | E | 2 Writes the display data “N" to DCRAM address 03H
DCRAM data write (increment mode) . ) .
7 /___,_/—/——_’_’—f_l 3 | z Writes the display data “Y™ to DCRAM address 04H
DCRAM data write (increment mode) . ) .
8 | = | 2 Writes the display data “0" to DCRAM address 05H
DCRAM data write (increment mode) . ) .
9 | 5 | > Writes the display data * ™ to DCRAM address 06H
DCRAM data write (increment mode) . . .
10 | c | 2 Writes the display data “L" to DCRAM address 07TH
DCRAM data write (increment mode) . ) e
11 | 3 | : Writes the display data “5™ to DCRAM address 08H
DCRAM data write (increment mode) . ) apm
12 | 5 | 2 Writes the display data “I" to DCRAM address 09H
DCRAM data write (increment mode) . . o
13 /_/_/___,__l 5 | > Writes the display data * " to DCRAM address 0AH
DCRAM data write (increment mode) . ) .
14 | 0 | 2 Writes the display data *” to DCRAM address 0BH
DCRAM dafa write (increment mode) . ) .
15 | C | 2 Writes the display data “"L" to DCRAM address 0CH
DCRAM data write (increment mode) . . "
16 | 3 | 2 Writes the display data "C" to DCRAM address 0DH
DCRAM data write (increment mode) . .
17 | 7 | 3 Writes the display data “7" to DCRAM address 0EH
DCRAM data write (increment mode) . )
13 | z | 3 Writes the display data “5" to DCRAM address 0FH
DCRAM data write (increment mode) . )
19 /_/_/_,_,_l 3 | 3 Writes the display data “8" to DCRAM address 10H
DCRAM data write (increment mode) . )
20 ] | 3 Writes the display data “1" to DCRAM address 11H
DCRAM data write (increment mode) . )
21 | ] | 3 | 5 | A Writes the display data “1" to DCRAM address 12H

Tel. +82 41 520 7300 Fax. +82 41 520 7337 www.ldt.co.kr

Continued on next page.
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Centnned from precedms page.
Instruction (hexadecimal) o
No LSB - M5B Display Cperation
D404 143 | D42 0 047 | 04510 051 | 052 w53 | 05 e s Dsn e
. Set AC address | | Loads the DCRAM address DDH and the ADRAN
- [0 [ o [ o [ 2 sddress 0H into AC
. Display onioff control | - - - - ) ; L -
23 SANYO LS | Tums on the LCD for al digis (12 digits) in MDATA
Fl ] /F [ x| 1 ]
Display shift
24 _'_._._'_'_._._._._._._,r_,_._ | . | = | SANY O LSI L | Shifts the display (MDATA only) to the left
Display shift
25 _'_._._'_'_._._._._._._,r_,_._ | . | = | ANYO LSI LC | Shifts the display (MDATA only) to the left
Cisplay shift
26 ! | 1 | c | NY O LSI LCT | EShifis the display (MDATA enly} to the left
Cisplay shift
27 ! | 1 | c | Yo L3I LCTES | EShifis the display (MDATA enly} to the left
. Cisgplay shift - R e s . § N
28 T [0 Ls1  Lc7ssa | |sShifsthe dsplay (MDATA only) to the left
Cisplay shift
] ! | 1 | = | LSI LCT5E1 | Shifts the display (MDATA only} to the left
Cisplay shift
30 ! | . | z | LEI LCT5811 | Shifts the display (MDATA only) to the left
Display onioff control . . .
ET| - " | | Set to power saving mode, tums off the LCD for all digits
o [ o [ o [ x| & |
Display onioff control — . L _
2 — T < [ ] [Ls1  Lc788211||TumsontheLCD for al digits (12 digits) in MDATA
Set AC address - Loads the DCRAM address DOH and the ADRAM
33 | sanvo Lsi | _
"1 0 | o [ o | z address 0H into AC
Mote: *16. This example above assumes the use of 12 digits § =« 7 dot matrix LCD. CGRAM and ADRAM are not used X:don't care
26
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(S1)
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0001
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(8)

LLLO

~
e
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(Z)
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(9)
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0010

v

L1100

€)

0100
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0Lkl

o

@)

1000

(Lnvy
23]

8s1
0000
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0Lio

1010

0010

0000
asw

J

g
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LD3811
“ LDT Dot Matrix LCD Controller and Driver

PACKAGE INFORMATION

80 QFP Unit : mm
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SYMBEQLS MIN. NOM MAX.
] l A - — 340
o Al 0.25 — 0.50
E.L A2 250 [ 770 | 290
GAGE PLANE — 4 b . — 0.45
SEATING PLANE ] ol D 252[} EAS|C
D1 20.00 BASIC
L1 | € 0.8 BASIC
E 17.20 BASIC
El 14.00 BASIC
L 073 [ 088 [ 103
L1 1.60 REF.
0 0 [ 35 [ 7
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