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LMI6X2IB

1. Overview
The LMI6X21B,dot-matrix LCD unit consists of a 5 x 7-dotl6-character 2-line
dot-matrix LCD panel, LCD driver, controller LSI and v cl low green backlight LED
fabricated on a single PCB. Incorporating mask ROM-based charactlergcnerator
and display data RAM in the controller LSI, the unit can efficiently display
the desired characters under microprocessor control. LCD is negative Lypec.

(Features)

(1) The LCD of the unit is STHC(Super Twisted Hligh Contrast) violcltnegative
LyPc-

(2) Low power consumption with the dot-matrix LCD panel and CMOS 1§1.Buily_jq
backlightLED with high luminance and stable radiation.

(3) Thin, light.weight design permits easy installation in a varieclyof
equipment.

(4) Allowing for being connected at general-purpose CMOS signal level, Lhc unit
can be easily interfaced to a microprocessor with common 4-bit and 8-bit
parallel inputs and outputs.

(3)Built-in character gencrator ROM and RAM, and display daLa RAM:
CharacLcr generator ROM
160 different 5 x 7 dot-matrix character patterns
(Alphanumeric and symbols)
Character generator RAHN
g8 different user programmed 5 x 7 dot-malrixpalterns
Display data RAM
80 x 8 biLs

(6) Numerous instructions
Display clear, Cursor home, Display ON/OFF, Cursor ON/OFF, Blink

character, Cursor shift, Display shift

(7)Built-i1nresetcircuil is triggered at power ON.
(For Lhec opcraling conditions, refer to Lhc separale user’s manual
"Dot-Malrix LCD Units with built-in controllers”.)

(8) The unitoperates from a single 5V power supply.

* As Lo Lhcpacking,rcfcr Lo the separate

“COMMON PACKING SPECIF1ICATION FOR LM16255 series”.
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Construction and Outline
Construct. ion 5x7 dots + cursor,16-character 2-line do -malrix display
unit (Built- n Yel ow-green backlight LED, negalive type)
Qutline : Sce Fig. 1.

Interface signals : Sce Table 5.

Character pattern details : Sic Fig. 7.

Characler codes : See Table 9.

There shall be no scratches, stains, chips, distortions and other external
drawbacks that may affect the display function.
Rejection criteria shall be noted in Inspection Standard (S-U-009).
Mechanical Speciflications
Table |

Paramcter Specification lJniL_
Outline dimensions 84(W) X 44(11) x16 MAX(D) mm
Effecctive display area 61 (W) X 15.8(Q1) mm
Display format 16 characters X 2 lines
Character format 5 X 7 dots with cursor 3
Characler size l 2.96(W) X4.86(11)(5 X7 dots) 3 mm
Dol size 0.56(W) X 0.66(11) o
DoL spacing 0.04 mm
Character color * Yeilow green
Background color* Dark blue -
Weight Approx. 40 A

* DUc Lo Lhc characleristics of Lhc LC Material,

ecnvironmental temperature.

the colors vary with
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Electrical Specifications

4.1Absolute maximum ratings

LiA15X21B Pz

Table 2
Parameter Symbol | Min. | frax. Unit Rcmark.—_
Supply vollage (Logic) V bb "VSSI -—0.3| +6.5 v
Supply voltage (LCD drive) Vo -Vss l 0 ' +6.5 Vv Vpp> Vo
Supply current (Backlight LED) ILED | - | 160 mA Ta=25°C
Input voltage VIN -0.3 Vpp+0.3 v
Storage tcmperalure Tstig -25 +70 °C
Operating tempcrature Topr 0 +50 ‘C o
Reversevoltage (Backlight LED)| Vi gp-VYLSS -5 Vv
4.2 Electricalcharacteristics
Table 3 (Ta = 25°C)
Parameter Symbol Min. | Typ. | Max. | UniL Cond i Lion
Supply voltage(Logic) Vpp-Vss 4.75 |1 5.0 5.25 v o
Supply voltage (LCD drive) Vo -Vss 0.65' v -VDD=5.OV
Input voltage A A ViL -0.3 0.6 v
T Vi 2.2 0o | Vv
OQulput voltage "L Vou - 0.4 v tor,=1.2mA -
"o Vou 2.4 Vv ~Top=0.205mA
Input lcakage current I | pA
Internal oscillating frequency | fosc 250 Kitz
Supply current Joo 1.6 2.2 mA VppsHV, Vp=0V
TLED 80 120 | mA | Vipp-Vigs=5.0V
Power dissipation Pd 408 611 _.;w_ Vpp=9V, Vu=0V
ViEp-Vigg=5.0V
supply voltage (Backlight LED) |V gp-Viss 4.75 5.0 5.25 v

* Not.c. After over

30 minutes since backlight beginlighting.




4.3 Timing characteristics
Vpp=5.0V+ 5%
Ta =0~5 0C
Parameter Symbol Min. Typ. Max.. Unint
Enable cycle time LeycE 1000 - - ns
Enatble pulse width PREn 450 - = " Tns
Enadle risesfall time LEr»LEF - 25 ns
RS, R/W setup time LAS 140 - - :-_‘n_s, ~
Address hold time LAl 10 - - __ns_:
Data setup time Lpsw 195 - - B nsa
Data delay time LpDR : - 320 _T:'s
- Dala hold tLime(write) th 10 - ns
l);tla hold time{recad) UDHR 20 —_ ) - Tiw
Timing chart: See Fig. |.
4.4 Interface signals
Table 5
Pin No | Symbol Description Connection B
1 Vgg Ground potential GND @ OV __—___
2 Vpp Power supply +5V ~ B
3 Vo Contrast adjustment AdjustL tLhe contrast -I)-y-;{mm:“irm‘ the
Voltage supply voltage from OV Lo 5\~
4 RS Register select signal Control signal inpuls w
5 R/W Read/write select signal (For detalls, sce seclion b and 7))
6 E Operation(data read/wrilc
cnable signal)
7 DB, Code 1/0 data LSB Data bus line
- 8 DB, Code 1/0  datand 2ntit bit DB, may also be used wo check the
9 DB, Code 1/0 daLa 3wd Dbijt busy flag.
10 DB, Code 1/0 ‘daLa 4Lh bit
1" D Ba Code 1/0 data 5th bit Lines DBo~DBy arc not used when
12 DB Code 1/0 data 6th bit interfacing with a 4-bit
13 DB, Code 1/0 daLa 7th bit microprocessor. (For detatls,
14 B, Code 1/0 daLa MSB sce seclion 6 and 7.)
) VLED Power supply (*) 5V power supply between
10 Vi s Power supply () Vigp and  Vigg.
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J. Optical Characteristics

5.1whenbacklight LED is OFF state

Table 6 shows the optical character sties when ,CD dr ve vollage is adjusted

to the maximum contrast in & =0°.

Table 6
(Ta=25°C)
Parameter Symbol Condition | Min.|' Typ. Hax.l uni _Remark
0:-6,| ¢$=0" |Co24.0 60 | - - |dgr. | Note I
g, 0.<8 ;| Cp=4.0 - - ~-25 dgr. Note |
G 25 -

View ngangle range | @ -G, ¢ =45 | Cg24.0 60 - _-d{;r. Note |
8, 315" | co=4.0 - - | -25 | dgr. | Mote 1

6. | 0.<6, 25 — |
Contrast ratio Co 6=0" ,¢=0" 7.0 | 10 “Note 2
Response time] Risc tr I g=0" | $=0" I - | 150 250 ms Note 3
Decay | tg 0=0" ,$=0 - 150 | 250 [ms | Note 3

Nole 1) The viewing angle range is defined as shown beclow.

* Angles O, 0, and ¢ shallfall

within Lhc range over which the

¢ =0
(<0*) displayed character can bc read.
#1800

|

\ 1 N
J =270 = ' N b =90°
\ ! \
t

f/l
/ \ o =0° /

\\'iowin(:

direction

Fig.2 Definition of viewing angle




Notle 2)

Note 3)

“CDEL .. LRI
154 21B i .

Contrast

When input signal is applied to the unit to sclecl(turn on)

the LCD

test method as defined in Fig. 3.

Contrasl ratio =

Mesurcement wave length A =540nm

When 1nputl signal for selecting or non-selecting Lhc doLs Lo be measured

arc applied using Lhc optical characteristics test met.hod shown in Fig.

3. The

as shown

e —

ratio is defined as follows:

dots (pixels) to be measured in the optlical characteristics

Pholodetector output voltage wilh sclect
waveform being applied

Photodeleclor output voltage with non-select
waveform being applied

response characteristics of the photo-detector output are measured

in Fig. 4.
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Drive waveform

Select waveform —-—

1
Voltage
applied oV -
to LCD
cell 1
Non-select
waveform ——
Response waveform
b
Photo- 1002 p@®%
detector
output !

Fig.

4 Definition of

—

Non-select
waveform

90%

t,: Rise time

td: Decay time

Response Time
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5.2 Charac teristics of Back ight LED (When LCD is ON stale)

Table 7
Ta=25C
VLED-VLss=3V
Parameter Min. Typ. Max. Unit rcma"r:_k
Luminance * 5 i5 - . ci/m’-_ -
Peak emission wavelength 565 - nm
Spectrum radiation bandwidth 30 - nm - _

. Note. Center of the unit with LED backlight lit.
LCD is full dot on.
Non free air state.
After over 30 minutes since LED backlightbeginlighting.

LCD drive voltage is adjusted to the maximum contrastin (?=0".
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Pinbescript ion

2)

5)

0)

7)

VhpandVgs Pins
Vpp and Vggpins arcflor power supply. Vggpin is grounded, and Vyp pin s
supplied with +5V, Eachvollagenccessary Lo drive LCD is generatedinthe

unit.

RS Pin
The controller ,SThas two 8-bit registers; an instruction repgister (IR) and
a data register (DR). RS signal sclects these registers.
IRstoresinstruction codes such as display clear,shifiL,ctc.andalso
stores addressinformation for the display dalta RAM (DD RAM),character
generator RAM (CG RAM); DR is used for lemporarily storing data to bewritten
inLo DD RAM andCG RAM.
"0 " :lnstruclionregister (when writing)
Busy {lag register; address counter(whenreading)

” I

:Dataregister (rrad/write)

R/W Pin
Read or writeseleclsignal pin.
"0 " Writing

:Reading

I Pin

Data read or wrilecoperationenable signs] pin.

DBa~ DB, Pins
Databus with three-state, bidirect ional function for use in data
transacljons with MPU. DB, may also be used Lo checktlhebusyflag.

DBoe ~ DBsare not usedwheninlerfacing wilLh a &4 -bilmicroprocessor.

Va Pin
Viewing angle is variced and contrast is adjustedbychangingvoltagebetween

+ 5V~ 0V byapplyingbiasvollage Lo the LCD driver.

Vigp and Viss
Power supply for LEDbacklight. (Bychangingthe supply voltage,backlight
luminance can beadjusted.) Vigp is plus andVjgg is minus.




7. Instruction Set

Table B

Cod e
Instruction i
RS R/U DB» DBs DBs DB. DB, DB: DB, DBo Function
Display clear o 0 0 0 0 0 0 0 Clear entire display area, restore display from shift, and
pray ° . ! load address counter with DD RAM address 00j.
Display/curs home 0 0 0 0 0 i Restore display from shift and load address counter with
playfcarsor ° 0 0 ! DD RAM address 00y.
Specify cursor advance direction and display shift mode.
Entry 0O ode set 0 0 0 0 0 6 0 1 1/D S This operation takes place after each data transfer.
Display ON/OFF o 0 0 0 0 8 1 D c B Specify activation of dlspl_a_y (D), cursor (C), and blinking
of character at cursor position (B).
Display/cursor shift o 0 0 0 0 1 s/c R/L * * Shift display or move cursor.
Function sec o 0 0 0 1 DL 1 0 * * Set interface data lemgth{(DL).
Load the address counter with a CC BAM address.
CG RAM add 4 A
address se ° 0 0 ! ce Subsequent data is CC RAM data.
Load the address counter wich a DDRAM address.
DD RAM add t 0 A .
address se © ! DD Subsequent data is DD RAM data.
B flag/add t
usy ?gaz ress counter o 1 BF AC Read busy flag (BF) and contents of address counter (AC).
CG RAM/DD RAM data write 1 0 Write data Write data to CC RAM or DO RaAM.
CG RAM/DD RAM data read 1 1 Read data Read data from CC RAM or DD RAM.
I/D= 1: locrewent, 1/D=0: Decrement $/C=1: Shift display, S/C=0: Move cursor
s -1: Shift disp ay, s =0: Freeze display R/L-1: Shift right, R/L-O: Shifr left
o =1l: Display ON D =0: Display OFF DL -1: 8-bit, DL =0: 4=bit
c - Cursor ON, ¢ =-o: Cursor OFF BF -1: During interna BF -O: End of internal
E = L Character at cusor B -O: Character at cursor operation, operation
position blinks, position unblinks

HT1ZX9THI

zT abeg
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Fig.6 Display Adress ( Wen the display is not shifted )
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Taole 9. Input Code vs. Character Patter:®

v

*
*2 lb“ 0000|0010 {0031}ui00]0t01]{0110]0121 1010 I0L1}1100[228L)}020210)11¢,
4bit
CG bl e s e wea
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el

xxxx00]10 . L |
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I

Note 1. CG RAMis character generator RAM in which user-definable character
patterns are stored.
Note 2. X mark: prohibition of input

*1  High-order *2 Low order
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