Ordering number : EN1965A

CMOS LSI

No. 1965A | LC7981

CONTROLLER FOR THE LC DOT MATRIX
GRAPHIC DISPLAY

Summary

The LC7981 is a controller LS} for the liquid crystal dot matrix graphic display. It stores display data sent from the
8-bit microcomputer in the display RAM attached externally and generates dot matrix LC drive signals.

The LC7981 has two modes — the graphic mode, in which each bit of data from the external RAM either lights or
does not light a dot in the LCD, and the character mode, in which character codes stored in the external RAM generate
dot patterns through the built-in character-generator ROM. These two ways enable the LC7981 to cover a wide variety
of applications.

As the LC7981 is fabricated using CMOS process technology, combining it with a CMOS microcomputer produces an
LCD device of low power demand.

Features
1. Liquid ¢rystal dot matrix graphic display controller
2. Display control capacity,
Graphic mode - 512K dots (2 bytes)
Character mode ----- 4096 characters {2'2 characters)
-3. Character generator ROM —--- 7360 bits
Character font 5 x 7 dots 160 types > Total 192 types
Character font5 x 11 dots 32 types
(Extendable to 4K bytes with an externa! ROM}
4. Interfacing allowed with 8-bit MPU
5. Display duty (selectable by program}
From static to 1/256 duty
6. A variety of instruction functions
Scroll, cursor on/off/blink, character blink, bit manipulation
. Display system ---- A system or B system selectable
Built-in oscillator {resistor, capacitor attached externally)
Low power demand
Single +5V power supply
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LC7981

Absolute Maximum Ratings/T,=25°C, GND=0V

{at fpg=600kHz typ.)

- unit
Maximum Supply Voltage VDO max —0.3to+7.0 v
Input Voltage Vi —~0.3tovon+0.3 vV
QOutput Voltage Vo —0.3toVoD+0.3 vV
Allowable Power Dissipation Pd max Ta=75TC 200 My
Operating Temperature Topr —20to+75 T
Storage Temperature Tstg —85to+125 T
Allowable Operating Conditions/T,=—20 to +75°C, GND=0V
' min  tye  max  unit
Supply Voltage VoD 4.75 5.26 v
Input “H"-Level Voltage VIH1 All input, 1/0 terminals except for SYNG, CR 2.2 VDD v
Input “L"-Level Voltage ViLt # z 0 0.8 v
Input "H”"-Level Voltage ViH2 SYNC, CR 0.7veo VoD Y
Input “L"-Level Voltage VILZ SYNC, CR 0 0.3voo  V
Output “H""-Level Voltage VOHI loH=—0.6mA 2.4 VooV
DB0to?, WE, MA(to15, MD(to?
Output “L""-Level Voltage VoL1 foL=1.6mA 0 0.4 v
DB0to?, WE, MAJto!5, MDOto?
Output “H"-Level Voltage VOH? loH=—0.6mA Vono—0.4 VoD v
SYNC, CPO, FLM, CL1, CLZ,
D1, DZ, MA, MB
Output "L"-Level Voltage VoL? IoL=0.6mA 0 0.4 v
SYNC. CPO, FLM, CL1, CL2,
D1. DZ, MA, MB
Internal Clock Operation
Clock OSC Frequency fosc Cf=15pF+ 5 %, Rf=39k& = 2 %, Note 1 500 60D 700  kHz
External Clock Operation
Clock Frequency fce Note 2 2.5 MHz
Clock Duty Duty Note 3 47.5 50 52.5 %
Clock Rise Time trep Note 3 5 ns
Clock Fall Time tfeo Note 3 50 ns
Electrical CharacterisficsITa=—20 to +76°C, GND=0V, Vpp=5V5% min  typ max  unit
Input Leak Current NN ViIN= 0toVoo, TF, E, RS, R/W, RES -5 5 uA
Current Dissipation Ice CR oscillation, fosc= B00kHz 2 4 maA,
Current Dissipation lcce External clock, fcP=2.5MHz 3 5 mA
Pull-up Current IPL Vin=GND, DB0to?, RD0to7, MD0to? 10 20 uh
{Note 1) {Note 2} (Note 3)
Th | TI |
R Opeﬁ R
" oL o ——e S
CR Oscillator- CR D'wccj
rcp ticp Duty = —n__ X100%
Ct=15pF £ 5% Th+T|
Rf=39kQ + 2%
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Timing Characteristics

¢ Bus read/write operation 1

READ CYCLE

_ \

- -

R/W, G5, RS m? T
-—I—; -

DBO-7 T

WRITE CYCLE

-{2]
R/W, CS, RS *

—{s} (8]
080-7 * *

Ta=—20to+75T, VOD==h V= 5%, GND=]V

No ltem Symbo! min typ max unit Conditions
1 Address set-up time tas a0 ns

2 | Address hold time taH 10 ns

3 Data delay time (read) tDCR 140 ns CL==h0pF

4 | Data hold time {read) {DHR 10 ns

5 | Data set-up time (write) tDSW 220 ns

6 | Data hold time {wirte) tDHW 20 ns

Note: Definition of the test waveform

2.4

3{1.5 —-—Mpasurement point —— 1.5><
0.45

The input terminals are driven at 2.4V and 0.45V. Timing is measured at 1.5V.
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® Bus read/write operation

DATA READ CYCLE

DATAWRITE CYCLE

2

R/W

1L

~\

)

Ta=—20t0+75C., Voo=5V+ 5%, GND=Q]V
No Item Symbol | min typ max unit Instruction register
value
] {HP+ 2 ) x10°
1 | Read _
ead cycle time tRCY Fosc +200 ns 0DH
a
Z | Write cycle time WY1 (ZHp+2)x10 +200 ns DEH, OFH
Fosc
. . (Hp+ 2 )x10°
2 | Write cycl ey B e
ycle time WCYZ Foac +200 ns 0CH
2600 +200 00H, 01H, 02H, 03H
2 | Write cycle time tWCY 3 Fosc ns 044, 08H, 09H
0 AH, 0 BH

Notes: (1) 1n the character made, Hp is the number of horizontal dots per character in a character display. In
the graphic mode, Hp indicates how many bits from RAM appear in a 1-byte display.

{2) Fosc is the oscillating frequency, expressed in MHz.

(3) All measurement points are at 1.5V,

® Parallel operation {at master mode)

i
1y {z} ]
CPO \ / ‘ \_
Ta==2010+75C, VOD=5V+ 5%, GND=0V
No Item Symbol min typ max unit Conditions
1 | SYNC delay time - tosy 100 ns
2 | SYNC pulse width twsy 350 ns

Notes: (1) All output terminals are under no load.
{2) All measurement points are at 0.5Vpp.
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® |nterface with external RAM and ROM

MDO-7

RDO7

WE T f
—0
READ CYCLE Ta=—20t0+7C, Vob=5V=+§%, GND= ov
Mo ltem Symbol | min typ max unit Conditions
MAOD-15
1 read address delay time {OMAR % ne
MDO-7 - RDO-7
2 set-up time tSMDR 105 ns
WRITE CYCLE Ta=--20t0+75C, VOD=5V+ 5%, GND= av
Na ltem Symbol | min typ max uriit Conditions
3 | Memory address set-up time tshvaw 50 ns
4 | WE pulse width twwe | 350 ns
5 | Memory data set-up time tSMDW 250 ns
6 | Memory address hold time tHMAW 50 ns
7 | Memory data hold time tHMDW 50 ns

Notes: (1) All output terminals are under no load.
(2) Ali measurement points are at 1.5V,
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® Interface with the driver LS

cL1

MA, MB

FLM

Ta=—20t0+75C, VDD=5V*£ 5%, GND=0V

Mo Item Symbol | min typ max unit Conditions
1 | Clock cycle time tcye 400 ns

? | Clock phase difference tocL 100 ns

3 | Clock riseffall time tCRF 30 ns

4 | D1-2 phase difference tob 100 ns

5 | MA, MB phase difference tomA 200 ns

6 | FLM phase difference toFR 200 ns

Notes: {1) All output terminals are under no load.

(2} All measurement points other than those specified are at 0.6V pp.
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Pin Assignment

LC7981

(5] MB
(7] ma0
B
2] maz
(7] ma3

[60] MAa4
159] MAS
58] MAG
[57] MA7

[56] MA8
[55] MAg

/ 54 | MAT0
¢ 6] 53| MAT
R [7] [52] MA12
cr [3] [51] Mar3
cPo 9] 50] MA14
FLM [qo] [49] MAIs
oLt 1] 48j D2
SYNG [ 12 [47] D1
WE 46} CL2
— ‘1_—3 LC7981 j
RES [i4] 45] ROO
&5 [1s] 4] RO1
E (8] 43] RD2
RW [17 42] RO3
rs (3] [41] Ro4
MA [19 [40] ROS
GND [20 39| RD6
0B7 [Z1] 38] RO7
Des [z2 [37] Mmoo
pBs [22 [36] MO
EHERERIEIREISIREIEE
sgoseg 588288
E8888f 35533553
{Top view)
Block Diagram
- MA  Fim
SYNG CL1 MB
WE
Refresh address |5
= counter {1} - I
Dot counter 16| 8
|| Refresh address Lo| X RAM
Data counter (2) =4
® 8 input ' £ K
DEOtODB7 g v ! Cursor address 16| 2 \
_ 3 register e = !
cs 3 Dot register counter : MDOMOMD?
E £%
AWREY , N
=3 8 L
R/W he - Row address ? t Extendedi
RES Data e 8 counter I ! ROM !
L_{ output Character ek
register 1 generator !
Cursor ROM i
signal R
l :‘o:d:ol generator 1 r RDOtORD7
Instruc- register go:;:'ol Multiplexer
tion | i
register | Control 1
fBlus\,f signal SeriT 2 D1
a ralle
9 ggnversion
Oscillating —}
circuit Serjal-
parallel 02
convergsion
Cf
HH
cLz L CPO
Ri

*

When the ROM is extended, MAO to MA11 are used for RAM addresses and MA12 ta MA15 are used for the

extended ROM,
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Function of each hlock

® Register
The LC7981 has b types of registers — the instruction register, data input register, data output register, dot
register, and mode control register.
The instruction register stores such instruction codes as the start address, cursor address specification, etc. 1t
consists of 4 bits, and the lower 4 bits of the data bus, DBO to DB3, are written into it.
The data input register temporarily stores data to be written into the external RAM, dot register, and mode
control register. |t consists of 8 bits.
The data output register temporarily stores data to be read from external RAM, and consists of 8 bits. When
the cursor address is written into the cursor address counter via the data input register and the memory read
instruction is set in the instruction register, data in external RAM is read into the data output register by internal
operation. With the next instruction, the MPU reads the data output register, and completes data transfer to the
MPU.
The dot register stores dot information such as the character pitch, the number of vertical dots, ete. Data sent
from the MPU is written into the dot register via the data input register.
The mode control register stores LCD status information such as display on/off and cursor on/off/blink. It
consists of 6 bits. Data sent from the MPU is written into this register via the data input register,

® Busy flag
When the busy flag is “1*, the LC79B1 is operating internally. At this time, the next instruction cannot be
accepted. The busy flag is output to DB7 when RS=1, RW=1, The next instruction must be written after
ensuring that the busy flag is “0”. When the maximum value of the read cycle time or write cycle time has been
passed after the execution of the preceding data read instruction or data write instruction, the next instruction
can be executed without checking the busy flag.

® Dot counter
The dot counter generates LC display timing according to the contents of the dot register.

® Refresh address counter
The refresh address counter controts addresses of the external RAM, character generator ROM, extended ROM
and is available in two types — refresh address counter (1) and refresh address counter (2). The former is for the
upper screen, and the latter for the lower screen. In the graphic mode, 16-bit data is output and used as the
address signal for the external RAM. In the character mode, the high-order 4 bits are ignored and 4 bits of the
row address counter are output instead. The 4 bits are used as the address of the extended ROM,

® Character generator ROM
The character generator ROM has a total of 7360 bits and stores data on 192 kinds of characters, Character
codes from the external RAM and row codes from the row address counter are added to address signals, and ROM
outputs 5-bit dot data.
There are 192 kinds of character fonts, of which 160 are 5 x 7 and 32 are 5 x 11. With extended ROM, character
fonts can be increased to 256 kinds sized 8 x 16,

® Cursor address counter
The cursor address counter is 2 18-bit counter which can be preset by instruction, When data is read from or
written into external RAM (i.e., read/write of display dot data or character codes), the counter retains the
addresses. The value indicated on the cursor address counter is automatically incremented by 1 when instructions
to read/write display data and to perform bit set/clear are issued.

® Cursor signal generator
In the character mode, the cursor can be displayed by means of instructions. The cursor is generated automatically
when the cursor address counter and the row address counter reach the specified value.

& Parallel-serial conversion
The two parallel-serial conversion circuits simultaneously transfer parallel data from the external RAM, character
generator, and extended ROM to the upper and lower LC screen drive circuits as serial data.

No. 1965-8/19
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Pin Function
Description | Pin No. Function
DBO o0 7 21 to 28 | Data bus ----- Three-state 1/O common terminal, terminal for transmitting/receiving data
to/from the MPU,
[ 15 Chip select - Selection atlowed when CS=0
R/W 17 Read/write -—- R/W=1 -—- MPU < LC7981
R/W=0 ----- MPU — LC7281
RS 18 Register select ----- RS=1 - instruction register
RS=0 ----- data register
E 16 Enable ---- Data is written on the negative transition of E.
Data can be read while E=1.
CR.R,C 6, 7,8 | Terminals for the CR oscillator
RES 14 Reset ---- Setting RES to 0 selects display OFF, slave mode, and Hp=6.

MADto15 |1to4d Address output for the display RAM. For character display, raster address for external
49 to 80| CG is output at MA12 to 15.

MDO to 7 30 to 37 | Display data bus ----- Three-state 1/O common terminals.

RDOto 7 38 to 45 | ROM data input ---- Dot data from the external character generator is input.

WE 13 Write enable ---- Display RAM write signal.

CL2 46 Display data shift clock signal.

CL1 11 Display data latch signal.

FLM 10 Frame signal.

MA 19 LC drive signal —--- AC signal ----- A system

MB b LC drive signal ----- AC signal ----- B system

D1, D2 47,48 | Display data serial output ----- D1--- for the upper screen

D2 ----- for the lower screen

CPO 9 Clock for slave

SYNC 12 Syne signal for parallel operation ---- Three-state input/output commen terminal
Master mode ----- Sync signal is output.
Slave mode - Sync signal is input.
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¢ Display control instruction .
Display is controlled by writing data into the instruction register and 13 data registers. The instruction register
and the data register are distinguished by the RS signal. First, write 4-bit data in the instruction register when
RS=1, then specify the code of the data register. Next, with RS=0, write 8-bit data in the data register, which
executes the specified instruction,
A new instruction cannot be accepted while an old instruction is being executed. As the Busy flag is set under
this condition, write an instruction only after reading the Busy flag and making sure that it is 0.
However, the next instruction can be executed without checking the busy flag when the maximum read cycle
time or the write cycle time has been exceeded after execution of the previous data read instruction or the data
write instruction. The busy flag does not change when data is written into the instruction register (RS=1).
Therefore, the busy flag need not be checked immediately after writing data into the instruction register.

1} Mode control
Write code “00H" (in hexadecimal notation} in the instruction register and specify the mode control register,

Register R/W RS ocB? LB6 DB§ OB4 CB3 D82 DB1 0BOo
Instruction register 0 1 0 0 0 0 0 0 0 0
Mode control register 0 0 0 0 MODE Data

DB5 | DB4 | DB3 | DB2 | DB 0B0o Cursor/blink CG |Graphic/character display
0 0 Cursor OFF 8
0 1 0 Cursor ON £
1 0 Cursor OFF character blink -E
1 1 ] 1 Cursor btink o
/ / 0 haracter displ
C 0 0 0 Cursor OFF 8 Character display
0 1 : Cursor ON ‘_é’
1 0 Cursor OFF character blink| &
1 1 Cursor blink i
0 0 1 0 Graphic mode
2
w 8 . -
> L = . B c
SS| B | E B | § sz
8o 2 | &« | 8 | = 538

1 : master mode
0 : slave mode

1 : display ON
0 : disptay OFF
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2) Setting the character pitch

Register R/W RS DB? DBB DB5 CB4 DB3 bB2 DB1 DBO0
Instruction register 0 1 0 0 0 0 0 0 0 1
Character pitch register 0 0 (Vp— 1) Binary 0 (Hp— 1) Binary

Vp is the number of vertical dots per character. Determine Vp with the pitch between two vertically placed
characters taken into consideration. This value is meaningful only in the character display mode: It is invalid in the
graphic mode.

In character mode, Hp indicates the number of horizontal dots per character, from the leftmost part of one
character to the leftmost part of the next. In the graphic mode, Hp indicates how many bits {or dots) from RAM
appear in & 1-byte display,

Hp must take one of the following three values.

HP 0Bz | 0B1 DB0

B 1 1] 1 Horizontal character pitch 6
7 1 1 0 2 7
8 1 1 1 P 8

3) Setting the number of characters

Register R/W RS 0BY7 DBg DBS DB4 DB3 bB?2 bB1 DBo
Instruction register 0 1 0 0 0 D 0 0 1 0
Character number register )} 0 (Hn— 1) Binary

In the character display mode, Hy indicates the number of characters in the horizontai direction. In the graphic
mode, it indicates the number of bytes in the horizontal direction. The total number of dots positioned horizontally
on the screen n is given by the formula

n=Hp x HN.

Even numbers in the range 2 to 256 {decimal) can be set as Hy.

4) Setting the time division number (display duty)

Register R/AW RS oB? D35 CB5 | DB4 DB3 DB?2 DB1 DB0
Instruction register 0 1 0 0 0 0 0 0 i 1
Time division register 1] 0 {Nx— 1) Binary

Consequently, 1/Nx is the display duty.
Decimal numbers within the range 1 to 256 can be set as Nx.

5} Setting the cursor position

Register R/ RS DB7 CB6 D85 OB4 D83 DBz DB1 0BOo
Instruction register 0 1 0 0 0 0 0 1 0 0
Cursor position register 0 0 0 0 0 0 {(CPp— 1) Binary

In the character display mode, Cp indicates the line at which the cursor is displayed. For example, when Cp=8
{decimal) is specified, the cursor is displayed beneath the character of the 5 x 7 dot-font. The horizontal length of
the cursor equals Hp (the horizontal character pitch). Decimal values in the range 1 to 16 can be assigned to Cp.
When the value is less than the vertical character pitch Vp (Cp = Vp), display priority is given to the cursor {provided
the cursar display is ON). The cursor is not displayed when CP<Vp. The horizontal length of the cursor equals
Hp.
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6) Setting the display start lower address

Register R/AN RS DB7 CB6 DB5 DB4 DB3 DB2 DB1 DB
Instruction register 0 1 0 0] 0 ] 1 0 0 0
Display start address .
register (lower byte) 0 0 {start address lower byte) binary

7) Setting the display start upper address

Register R/AW RS DB7? DBE DBbs DB4 DB3 0LB2 bB1 LBo

Instruction register 0 1 0 0 0 0 1 0 0 1

Display start address
register (upper byte)

{start address upper byte) binary

This instruction writes the display start address value in the display start address register. The display start address
is the RAM address at which data to be disp]ayed at the leftmost position of the top line of the screen is stored.
The start address consists of 16 bits (upper and lower}.

8) Setting the cursor (lower) address (RAM read/write lower address)

Register R/W RS DB7 DB6 DB5 DB4 DB3 DB? DB1 .| DBOD
Enstruction register 0 1 0 0 0 0 1 0 1 0
Cursor add 1 .

ur (::'oa:verrzs;tc;c;un o 0 0 {cursor address lower byte) binary
9} Setting the cursor {upper) address {(RAM read/write upper address)

Register R/ RS DB7? DB6 [BIST] B4 0B3 03?2 oB1 DBQ]

Instruction register ] 1 0 0] 0 0 1 0 1 1

Cursor address counter
{upper byte)

{cursor address upper byte) binary

This instruction writes the cursor address value in the cursor address counter.

The cursor address indicates the

address for exchanging display data and character codes with RAM. In other words, data at the address specified by
the cursor address is read from or written into RAM. In character display, the cursor is displayed at the position

specified by the cursor address.

The cursor address is divided into a lower address (8 bits) and an upper address (8 bits). It should be set in

accordance with the following rules.

1 To rewrite (set) both lower and upper
addresses:

First set the lower address, then the upper.

2 | To rewrite the lower address:

Always reset the upper address after setting the lower address.

3 | To rewrite the upper address onty:

Set the upper address. 1t is necessary to reset the lower address.

The cursor address counter is a 16-bit up-counter with set/reset functions: when the Nth bit goes from 1 to 0, the
count of the (N + 1)Jth bit increments by one, Accordingly, when the lower address is set so that the lower MSB
{Bth bit} changes from 1 to 0, the LSB (15t bit) of the upper counter must increment by one. When setting the
cursor address, set the lower and upper addresses as a 2-byte continuous instruction.
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10} Writing display data

Regisiter RN RS DB7 CB6 DB5 bB4 DB3 DB2 BISY DR
Instruction register 0 1 0 0 0 0 1 1 0 1]
RAM 0 0 MSB {pattern data, character code) LS8

Write code “'OCH" in the instruction register. Then, write B-bit data with RS=0, and the data is written into RAM
as display data or character codes at the address specified by the cursor address counter. After writing, the count
of the cursor address counter increments by 1.

11} Reading display data

Register R/W RS DB7 DB6 DB5 DB4 DB3 bBee? B DBO
Instruction register 0 1 ] 0 0 0 1 1 0 1
RAM 1 0 MSB {pattern data, character code) LSB

Write “ODH" in the instruction register. Then, establish the read status with RS=0, and data in the RAM can be
read. The procedure for reading data is as follows:

This instruction outputs the contents of the data output register to DBO to 7, then transfers the RAM data indicated
by the cursor address to the data output register. it then Increments the cursor address by 1, which means that
correct data cannot be read in the first read operation. The specified value is output in the second read operation.
Accordingly, a dummy read operation must be performed once when reading data after setting the cursor address.

12) Bitclear
Register R/W RS DB7 DBg DB5 CB4 DB3 DB? DB1 DBo
Instruction register | 1 0 0 ] 0 1 1 1 0
Bit clear 0 0 0 0 0 0] 0 {Ne— 1) Binary
13) Bit set
Register R/W RS DB7 DBs DBS DB4 DB3 DBz OB DBOo
Instruction register 0] 1 0 0 0 - 0 1 1 1 1
Bit set 0 o 1] 0 0 0 e (Ns— 1) Binary

As the bit-clear or bit-set instruction, 1 bit of a 1 byte of data in display RAM is set to 0 or 1. The bit specified by
NB is set to O for the bit-clear instruction and 1 for the bit-set instruction. The RAM address is specified by the
cursor address, which is automatically incremented by 1 at the completion of the instruction. NB is a value in the
range from 1 to B. The LSB is indicated by Ng=1, and the MSB by Np=8.

14) Reading the BUSY flag

Register R/W | RS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Busy flag 1 1 170 3k
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The busy flag is ocutput to DB7 when read mode is established with RS=1.

The busy flag is set to 1 while any

of the instructions 1) through 13) is being executed. It is set to 0 at the completion of the execution, allowing the
next instruction to be accepted. No other instruction can be accepted when the busy flag is 1. Accordingly, before
writing an instruction and data, it is necessary to ensure that the busy fiag is 0, However, the next instruction can
be executed without checking the busy flag when the maximum read cycle time or the write cycle time has been

exceeded after execution of the previous data read instruction or the data write instruction.

The busy flag does not change when data is written into the instruction register (RS=1). Therefore, the busy
flag need not be checked immediately after writing data into the instruction register.
Specification of the instruction register is unnecessary to read the busy flag.

The relation between the LCD panel display and Hp, Hpy, Vp, Cp, and Nx.

DOEENEI0 [T T T [
s e i
OommEECO0 . nn[ [u]
Ormoooms S [ [mie]
OOECOC e CODO000
=%IIIDB EIIIIE==
GHT 0000
AN ... O0a50l
iU ! I[_II JUOL
sTA | cuma
I _ R S
IEHEHE (m :
SoomOn0 :
s e s
Eee aan !
RO :
=] !
¢ |y 1
Hn {digits)
1
Symbol Description Contents Value
Hp ;-lizz:-lzontal character Character pitch in the horizontal direction 6 to 8 dots
Number of characters | Number of characters (digits) per horizontal line or the Even digits in the
Hn in the horizontal number of words per line {graphic) range 2 1o 256
direction
Vertical character Character pitch in the vertical direction 1 to 16 dots
Vp ;
pitch
Cp Cursor position The line number at which the cursor is to be displayed 1 to 16 lines
Nx Number of lines in Display duty 1 to 256 lines
the vertical direction
Note)

When the number of vertical dots on the screen is m and that of horizontal dots is n,
1/m = 1/Nx = display duty

n=Hpx Hy

m/Vp = number of display lines

Cp=Vp
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Display mode
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Sample application circuit {1)

+5v
——— RS Voo WE
DEO
)
D87
RAM
J— E
——— RES MAQ
_—E j
—_— R/W MA15 F——
MO0
S <
MD7
LT T K
] t
LC7981 : !
] 1
] 1
> ROM '
1 1
] 1
MAIZ !
— j : ]
-] SYNC MA15 . ]
L |
e ROO | 4 r
;
RD7 \‘
FLM
MB
MA
CR
oLt
o cL2 LCD module
R D1
D2
GND

T

M No products described or contained hersin are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC €O, LTD,, its affilates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibifity for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC CO. LTD. its affilates, subsidiaries and distributors or any of
therr officers and employess jontly or severally,

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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Sample application circuit (2) [Composition of graphic display and character display]

from MPU
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Examples of configuration

® Graphic mode

LCO module{2)

MPU LC7981 LCD module
MDOto? MAQto15
RAM
® Character display mode (1) (built-in character generator)
MPU LC7981 LCD module
MDOto? MAOtO11
RAM
® Character display mode (2) {external character generator)
MPU LGC7081 LCD module
MA
RDOW7 | 1545 MAOtO! 1
t
ROM RAM
MDO 7
® Parallel operation
{Master)
MPU LC7981 LCD module {1}
cs [cro| SYNC] | Common signal shared
RAM
L—|CR SYNC
CS (Slave) J!
RAM
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Built-in character generator
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