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hibgalicte Maximum Ratings/Ty=25"C_anD=0V

Maximam Supply Voltage VDO max
npart Vaoluege W
Cutput Veltage Vo
Allpaable Pawer Dissipation g max
Dperaling Tesniprature Tops
Storage Temperaiure TatE

Ta=75T.

Allowable ﬁpﬂll&nn Rangesf T g=—20 to 476G, GHO=0V

Supply Vaollag: oo
Inpat “H"-Level Voliage Vil
tnpet ““L"-Level Violtage Vi
taput “H™Level Voltage Wi
Input “L™"-Level Voltage Vg
Oatput “H"-Level Voltage Wien
- Ouripat “L*-Level Voltage VoL
Output “H™-Level Volage W
Oierput “L™-Level Yoltage Wiz
Iasernal Clock Operation
Clock 056 Frequency last
External Clock Operation
Clack Frequency fce
Clock Duty Oty
Clock RAize Time =
Clock Fall Time ticn

. Adl fnput, 1/0 tereninals excapt for SYNC, CR

[ -
SYNC, CR
E¥NC, CR
e — Bmi
DE0te7, WE. MADLe!S, MD0wT
low =1, G
DEJte?, WE. MAdwlS, MDIa?
1= —0 GmA
TYRC, CPO, FLM, CL1. CL2,
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fon ={. Gmt,
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01, 02, MA, M2

Cl=15pF £ § 596, Af=33k0 4 7%, Note 1

Mote 3
Hote. 3
Maote 3
Motz 3

'q...:l:c;tdnl Charscteristics/Ty=—20 to +75°C, GND=0V, Vpp=5ViE%
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B D escription of T erninals

Symbol | Input/ External Function
putput | Connection
Register selext --- RS=1 === Instruction
RS Input MPU register
E5=0 --- data register
R W /| Input MPU Fesd/write --=-R/¥=1 --- HPU& LCTOE1
R/¥=0 --- HPU-=> LCT7981
Enable --- Data i=s written on the negative
E Input MPU transition of E.
Data can be read vhile t=l.
DB O Ilnputf Data bus --- Three-stste [/0 common
é MPU terminal . terminal for transmitting/
DB 7 | Output receiving data te/from the HPLU.
_ Output . MPU . | Chip selsct --- Selection &8lloved vhen
S - CE=0
Input MPU Eeset =-=- Setting RES to O selects display
RES OFF, slave mode,and Hp=6.
v bbb Power
vib: +5V VIE:tQND
V28 Supply
Voo Pover _
Suppl.r Contrast adjustment voltage
| VEE FPower
Supply Hegative voltage output (-10V)

FILEMAKE=B:\DATE]




B LED BACEKELIGHT
- Long life, low power consumption and simple power supply. Three
different color of red, green and orange are available, or color
can be changed alternatively.2 back light metheds are available,

boneath illumination and side illumination.
Features
® Lov voltage deiving(DC) is ® Various color of red, green and
available. orange ete.
® Loweg life time 100,000 hours (multi-color by alternative switch
(average) . ig also available)
@ Ho noise occurrence. @ Operating characteristics of
PC-2002-K series is 4.2V. 210mA,
250 cd/m .
M Eernesth Illumination HSide Illunination
i :s quantity of chip even Combination LED with light guide
illumination. affers thin structure type of

illumination.

Transflector

o vzl

o Z_/ \_ e
Driver 151 Light Guide

L
Electrical Characteristics 3
{(Reference Date)

® Forward current ® Vave Length vs Relative Light
Derating Curve Intensity
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-I- Bus readfwriio upﬁa‘ﬂ;:m 1
READ CYCLE

- RMW. C5, RS

g

WRITE CYCLE

?1:'-:'

RAW, TS RS

DG

Ta= ~Ato+T5C, VOO=5V+ 5%, GND=QV

gt

Mote: Definition of the test waveform

.4

MNo Item Symbol | min typ max Lafiit Conditions
1 Mdm:i set-up time tas 0 ns

2 | Address hold time [PV 10 As

1 | Daw delay time (read) luun 140 ns Co=50pF

4 | Data hold time (read) 1oHR 10 ns

§ | Data set-up time (write) 05w 220 ns

6 | Datahold time (wirte) LDew 20 ns

0.45

Xl,i M: point — t.5><

The input terminals are driven at 2.4V and 0.45V. Timing s measured at 1.5V.




101 Wreiting display data

Fregisiter ﬂﬁ"u'_“ RS DT (B 2] DES DR4 B3 LT EnsY | cao
Instroction Feg Ll 1 ] n n 0 | | i i
FUAM 1 0 MSE [pattern data, character code) LS8

Write code “ODH™ In the instruction register. Then, write 8-bit data with R5=0, and the data is written into FAM

a1 displey dats or charscter 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

IRegister W RS oeT DBG a5 e DB3 1Sk 2 | DB
Istruction Reg i 1 a 1] L] 1] 1 1 1] I
FLaM I 0 M5B (pattern dats, character code) LS8

“pCH* 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 ks es follows:

This instruction cutputs the contents of the data output register to DBO to 7, then transfers the RAM dats indicated
by the eursor address 1o the data output register. It then increments the cursor address by 1, which means that
correct data cannot be read in the first read operstion, The specified value is outpul In the second resd operation.
jmrﬁmiy,lwm?miummﬁuummhuwhrmdmﬂmummdamﬂmummmm:dﬁm.

12]) Cilclgar
Register RAW | RS |DoB7 |DBs |o8s | oeda | D83 | DB2 | DB | DB0
Instruction Heg ] 1 1] 1 ] 0 i | 1 o
Bit clear 0 o i 0 0 0 g (Ma— 1 Y Binary
17 it st
SN
Rimagister Ay RS DEY 86 Des D64 DEI Da? o8l (m]=14]
imstruscticn Reg i ] 1] i 0 ] i | 1 i
Bit st _ 0 o 0 0 a 0 0 (Ma— 1 Y Binary

As the bit-clear of bitset instruction, 1 bit of & 1 byts of data in display RAM isset ta D of 1. The bit specified by
Mg & st to 0 for the bitclear intruction and 1 for the bitset instruction. The RAM address is specified by the
currsor address, which is sutomatically incrementad by 1 at the completion of the instruction. NB i a value in the
range from 1 to B. The L58 is indicated by Ng=1, and the M58 by Ng=8.

14} Reading the BUSY flag

| Alegister R | Rs | 087 | oBs | oes |.oe4 | oe3 | oez | Deir | O80
kl:m-.rﬂln 1 1 170 #




7F Setting the characier pitch

Fegister RAW | RS | DBY nBE_ _I:_:ifl-_ﬁ- DB4 | OBl | DBRZ | DB | QR
Inctruction Meg 0 1 F 0 il i} 0 i o I
Cheracter pitch Reg 0 1] p—= 1% Binary 0 {Hp=1 1 Binary

Vp is the number of vertical dats per character, Determing Vip with the pitch between two vertically placed
charscters taken into consideration, mﬂ-“‘ll_lelt is meaningful only in the character display mode: 10 s invalid in the
praphic moda. 3

In character mode, Hp indicates the number .ol horizontsl dots per charscter, from the leftmost part of one
charscter to the leftmost part of the next. In the graghic mode, Hp indicates how many bits [or dots] from RAM
appesr in a 1-byte play.

Hp must take one of the following three values.

He | DB2 | OB1 | D&D

B 1 (! 1 Horizontal character pitch 6

T i ] o % |

i | i i * ]

Spcetting the number of characters
Register L RS D=7 DE& Das DEd D83 DB (| =i

Instruction Reg o | 1 3 o | o | @ 0 ¥ ] p
Character number Reg 0 i {HM— 11 Binacy

in the character display mode, Hy indicates the number of characters in the horizontal direction. In the graphic
rnode, it indicates the numiber of bytes in the horizonta! dicection. The totsl number of dots potitioned horizontally
o e soreen o is given by the Tormula

n=Hpx Hy.

Even ntsmbers In the range 2 to 255 [decimal] can be set as Hy.

4) Satting the time division number (display duty)

Regiiter RW | RS | D87 D86 | DAS | DB4 | 083 | DB2 | DB1 | DB]
| pstruection Reg -0 1 B [ 0 o a a il 1 I
[.Timﬁ-him Reg i} 0 (-1} Himv

Cocsecuently, T/Nx is the display duty.
Decimal numbers within e rangs 1 (o 256 cen be tec e Nx,

6] Setting the cursor position
Reglster AW | RS | DB? | DB ‘ pRs |oad | oB3 | DB2 | DBt | DB
Irstruction Aeg ] i 0 ] 0 0 0 1’ o ]
Cursor podition Reg 0 ] 0 0 0 0 (Cp—1) Binary

In the charscter display mode, Cp indicates the fine at which the cursor is displayed. For example, when Cp=3
{decimal} is specified, the cursor i displayed benesth the character of the § x 7 dot-font. The horizontal length of
the cursor equals Hp (the horizontal charseter pitch]. Decimal valises in the range 1 to 16 can be assigned to Cp.
Wihen the value i less than the vertical charseter pitch Vp (Cp = V), display peiority is given to the curgor (provided

the cursor display is ON]. The curior is not displayed when CF } Vp, The horizontal length of the cursor equals
Hp.



LC7881

G} Serting the display start lower addeess

Regster RAW RS | DBY | DBG | DBS | DB4 | DA3 _DE.? Da1 ' | DBo
Instruciion Reg 0 i ] ] 0 ] I ] 1] i
Display start address Heg

(lower byte] ° o (start address lower byte) binary
W
71 Setting the display start upper address -
% .
Register rRw | RS |oBy |oBs |oBs | o8 | DBl | 08?2 | 081 | D&BO
Instruction Reg 0 | 0 0 o 0 1 o 0 1
Daplay stk accloass fag |0 | (et ncdoes ippas byl binary

tugper byte),

'.[ﬁinsﬂuﬂimwrﬂn the display start sddress value in the display start sddress register. Tha display rtn‘tnki;u.-:
is the RAM address at which data 1o be displayed st the lefimon position of the top fine of the screen is stored.
The s1art addrest consists of 16 bits (upper and loweer).

2} Setting the curiod (fower) addesss (AAM read/write lower address)

RAN

Register RS DEq (#1133 DEs | DBA DE3 | oE? &g oE0
frstri=tinn Reg o 1 0 0 0 1] i 0 i (1]
cidiresd ter
m?ﬁ;“ﬁbﬂi?un 0 0 {eurior address lower byte) binary
9} Seuting the cursor (upper) address (RAM read/write upper sddress)
Hegester R/AW | RS | 087 |DBs | D85 | 0B4 | DB | DB?2 | OBl | DBO
instruction Aeg LI 1 LI 1] (1] 0 | 0 1 1
Siisor address countes
fupper bycte) o ] {cursar ﬁumw binary

This instruclion writes the cursor address value in the cursor eddress counter, TMﬂrm-dﬁmMﬂtHﬂ
sddrews for exchanging display data and charscter codes with RAM. In other words, data st the address spacified byl
the cursor address is read from or written Into ARAM. In character display, the curser i displayed at the position

spacificd by the cursor addrass.

The cursor address & divided into & lower sddress (8 bits) and an upper sddress (8 bits). It should be sat bn
accocdance with the following rules,

' addresses:

| 7 | To rewrite {sE0 Lot owerEmd O

Firet sef the lower sddress, thentheupper - — —— === —

? | Torewrite the lower adesess:

Mﬂrnﬂﬁmﬁlﬂﬂ;fﬂunkﬁmmm.

3 | Torewrite the upper address only:

St the upper address. 1 is necessary 1o reset the lower address.

The cursor address countar is a 16-bit up-counter with set/reset functions: when the Mth bit poes from T 100,

eount of the (N + 1lth bit increments by one. Accordingly, when the lower sddress i 52t so that the lower
(81h bit) changes:from 1 to O, the LSB {15t bit) of the unper. counter must Increment by one. When setting
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The Buxy fag iz output to DB7 when read mode is established with AS=1.

The Busy flag is set 1o 1 while any

of the instructions 1) through 13] is being executed, [t s set to 0 at the completion of the executlion, allowing the

nadt Irstruction to be sccepiad. Wo other instrustion can be sccepied when the Bugy flag is 1.

Aecordingly, before

writing an instruction and dats, it is necessary 1o ensure that the Busy flagis 0. However, the next instruction can
be executed without chacking the Busy flag when the maximum read cycle time or the write cycle time has been

exceaded aiter execution of the previout date read instruction or the data write instruction.
The Busy flag does not changs when data Is written Into the instruction register (RS=1).

flag need nat be checked immedistely after writing data into the instruction register.
Specfication of “he Instruction register It unnecestary 10 read the Busy flag.

The relation between the LCD panel displsy and Hp, Hpy, Vi, Cp, and Nix.

Therefore, the Busy

When the number of vertical dots on the screen hmudt}utnfhulmlﬂdw Hm.,
1m = 1ftix = display. duty

n=HpxHy

m/Vip = nuwmber of ditgplay Hines +

Cn=Vn

He
N : > n i
oA ... (Y
i : :
STA CURA ;
o SE—— S
S
i Ieflgries]
e s o :
Symbal Description Contents ' K “Value
Horizontal characte”
Humber of characters | Number of characters (digits) per horlzoatal line o the Even digits in the
Hy | inthe horizontal nunber of words per line (graphic) range 2 to 256
direction
Vo Vertical character Character pitch in the vertical direction 110 16 dots
~€p - | Cursoc positicn Thelﬁmmrnih:nmhhhhur&'itnhw 1 to 16 lines
=N Mumber af lines In Display duty 1 10 256 lines
the vertical direction o
Nots)
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& Digplay control instruction

" Display is contrelied by writing data inte the instruction cegister and 13 data regitters, The instruction reglster
and the data register are distinguished by the RS signal. First, write 4-bit data in the ingtrection reqgisies winpn
RS=1, then specify the code of the das register. Mext, with RS0, write B-bit data in the data register, which
exscutes the specified instruction,

A new instruction cannot be accepted while an old instruction |z being executed  As the Busy flag iz sot under
this condition, write an instruction only after reading the Busy flagand making sure that it s .

However, the next instruction can be executed without checking the Busy flag when the maximum resd cycle
time or the write cycle time has been exceeded after execution of the previous dats read-instruction or the data
write instruction. The Busy flag does not change when data Is written inta the instruction register (R3=1).
Therefore, the Busy flag need not be checked immediately after writing data into the instruction register.

1} Mode contral

Wite code “"00H™ (in hexadecimal notation) In the instruction register and specilly the mode control register,
FRegister _|rw | ms | 087 | DBS | D85 | DB4 Da3 | 082 | 0OB1 | O&D
_lruﬂul:'llﬁlﬂ-lﬂ' i 1 0 0 [i] 0 0 (1] 0 1]
. conval Rig 0 0 0 0 MODE Dita
b ]
oas | oR4 | DB3 | B2 | DOB1 | DBO Cursor/blink o6 Graphic/character display]
1] i} Cursar OFF E
1] 1 0 Cursos ON £
1 0 Cursor OFF charscter biink %
} } 1 1 5 Cursor blink &
6l ¥ ol s Gursor OFF ]
0 | ] Cargor ON 1
i ] Cursor OFF charscter blink 'g
i i | Cursar blink
0 0 1 0 Graphic mode
rt ; -
:.-“... (o ' =
Es| B || 8| g [B8
as| 2|5 |3 | £ |528
| o master mode
0 : slave mode
| display ON
0 : display OFF




