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PREFACE

Hitachi Dot Matrix Liquid Crystal Display (LCD) Module was developed to
display numerals, alphabet, symbols, graphics, etc.

The twist-nematic type liquid crystal, with a high contrast ratio was used. Due to
its small size, light weight, low voltage, low power consumption, easy handling, etc.,
the Hitachi Dot Matrix LCD Module has been widely used as a display component
for portable data terminal equipment, word processors and high class electronic
-tabletop calculators in Japan and abroad.

This brochure describes the electrical and optical characteristics, external dimen-
sions and precantions in handling the standard type of products, and it can be
used when selecting equipment.

Note: The information contained herein is tentative and way be changed without prior notice. It is therefore advisable to contact
Hitachi before processing with the design of equipment in corporating this product.
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TABULATED DATA FOR HITACHI DOT MATLIX LIQUID

CRYSTAL

. . N . I Character Drivin
Type Type No. Numé);;rgztcilrsplay E)\(/:’e;n;lgx_ll'_naﬁ%o)ns Effetw\f'\_/lle:vr:mg); area | V?Ii)r?f_lns(:zzf) m:;?sg
. ’g H2532A 16 x 1 line 84 x 44 x15 max. 61 x15.8 29 x55 1/8 D
,%'__w_' g H2535 16 x 2 lines 84 x 44 x15 max. 61 x15.8 29 x4.1 1/16 D
§g§ H2538A 40 x 1 line 220 x 50 x15 max. 163 x17 3.15x55 1/8D
7553% H2539 40 x 2 lines 220 x 50 x15 max. 163 x17 3.15 x 4.45 1/16 D
LMO054 8 x 1 line 84 x 44 x13 max. 61 x15.8 6.45 x 9.4 1/8D
H2570 16 x 1 line 80 x 36 x12 max. 645 x 13.8 3.16x7.9 1/11 D
LMO15 16 x 1 line 80 x 36 x12 max. 645 x13.8 3.156x5.5 1/8D
—g 'g LMO20L 16 x 1 line 80 x 36 x12 max. 645 x13.8 3.07 x5.73 1/16 D
g E LMO038 20 x 1 line 182 x 355x13 max. 154.4 x 158 6.7 x9.4 1/8 D
T—; “ | Lmo27 24 x 1 line 126 x 36 x12 max. 100 x13.8 3.156x7.9 1/11 D
g H2571 - 32 x 1 line 1745 x 33 x13.4 max. 1325 x 14 3.156x79 1/11 D
'._':'.:. H2572 40 x 1 line 182 x 355x13 max. 154.4 x 158 3.156x79 1/11D
% LMO52L 16 x 2 lines 80 x 36 x12 max. 645 x13.8 295 x 3.8 1/16 D
.% & | LMO16L 16 x 2 lines 84 x 44 x12 max. 61 x15.8 2.95 x 4.86 1/16 D
g ?é LMO32L 20 x 2 lines 116 x 37 x13 max. 83 x 186 3.2 x4.85 1/16 D
g (T,E LMO17L 32 x 2 lines 1745 x 33 x 13.4 max. 1412 x 16.75 3.45 x4.85 1/16 D
LMO18L 40 x 2 lines 182 x 355 x13 max. 154.4 x 15.8 3.2 x4.385 1/16 D
§ 2 LMO41L 16 x4 lines - 87 x 60 x12 max. 61.8 x 25.2 2.95 x 4.15 1/16 D
i § VLM044L 20 x 4 lines 98 x 60 x12 max. 76 x25.2 295 x4.15 1/16 D
H2525 20 dot x 239 dot 220 x 53 x15 max. 163 x17 — 1/20 D
LMo021 24 dot x 479 dot 290 x 60 x13 max. 245 x19 - 1/24 D
§§ LM200 64 dot x 240 dot 180 x 75 x15 max. 132 x39 - 1/32 D
é-_é LM213B 64 dot x 256 dot 184 x 75 x12 max. 149.6 x 43 - 1/64 D
Eg LM211 64 dot x 480 dot 270 x 82 x13 max. 240 x38 - 1/64 D
LM212 48 dot x 640 dot 270 x 63 x14 max. 241 x25 - 1/48 D
LM215 128 dot x 480 dot 270 x110 x15 max. 242 x69 - 1/64 D

Note 1.

Note 2.

Transflective reflector (T-type), and character display type LCM of wider temperature range (at operating: —10°C ~ +70°C, at storage:
—40°C ~ +80°C) (H-type), are available in request.
Applicable only for replacement: LM020, LM016, LM032, LM017, LM018, LM041, LM044
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DISPLAY MODULE

Recommended
Power .
power supply . Operating Storage R . Recommend-
consu:;r;ptnon temperature | temperature W?g)ht zjop‘)’;?; LSt fo(lél_l'.'-,?tD;:)"vmg able Page
Vpp — Vss | VEE — Vss (m\l\i) (°c) (°c) 9 control LS|
(V) (V)
+5 -5 10 0 ~ +50 —20 ~ +60 40 13
+5 —5 10 0 ~ +50 —20 ~ +60 40 15
+5 -5 10 0 ~ +50 —20 ~ +60 100 - HD44100 HD43160A 17
+5 -5 10 0 ~ +50 —20 ~ +60 100 19
+5 - 10 0 ~ +50 —20 ~ +70 25 HD44780 31
+5 - 10 0 ~ +50 —20 ~ +70 25 34
. HD44780 + HD44100
+5 - 10 0 ~ 450 —20 ~ +70 25 36
+5 — 10 0 ~ +50 —20 ~ +70 25 HD44780 39
Single Built-in type
+5 - 10 0 ~ +50 —-20 ~ +70 65 42
+5 - 10 0 ~ +50 —20 ~ +70 40 45
HD44780 + HD44100
+5 — 10 0 ~ +50 —20 ~ +70 60 48
+5 - 10 0 ~ +50 —20 ~ +70 65 51
+5 - 15 0 ~ +50 —20 ~ +70 25 54
+5 - 15 0~ +50 —20 ~ +70 25 57
+5 — 15 0 ~ +50 —20 ~ +70 50 Single HD44780 + HD44100 Built-in type 60
9
+5 - 15 0 ~ +50 —20 ~ +70 60 63
+5 - 15 0 ~ +50 —20 ~ +70 65 66
+5 - 15 0 ~ +50 —20 ~ +70 60 69
Single HD44780 + HD44104 Built-in type
+5 - 15 0 ~ +50 —20 ~ +70 65 72
+5 -5 10 0 ~ +50 —20 ~ +60 100 HD44104 82
Attachment type
+5 -5 20 0 ~ +50 —20 ~ +60 150 HD44100 CB1020R 85
(HD61830)
+5 -5 20 0 ~ +50 —20 ~ +60 150 - HD44104 88
+5 -9 80 0 ~ +40 —20 ~ +60 150 HD61830 + HD44104 Built-in type 91
+5 -9 60 0 ~ +40 —20 ~ +60 180 HD44104 Attachmenttype | 93
CB1026R
+5 - 50 0 ~ +40 —20 ~ +60 170 Single (HD61830) 96
Attachment type
+5 —10 (100) 0 ~ +40 —20 ~ +60 320 - HD61100 + HD61103 Sat020%, 100
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PHOTOGRAPHS OF LCD MODULE PRODUCTS

CONTROL LSI ATTACHMENT TYPE LCD MODULE

®H2535 e H2539

BUILT-IN CONTROL LSI TYPE LCD MODULE

#HITACHI LCD MODULE® |
282 Characters |

¥ - v v

]
|

i.’lIll'

48x2 Characters

e LMO16L e LMO41L e LMO044L
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GRAPHIC LCD MODULE
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FEATURES

1. By the combination of dots, numerals, alphabets, sym- 4, -An LSI is loaded exclusively for the LCD element drive.
bols, graphics, etc. can be displayed. Also, a type containing a control LSl is available.
2. Due to the twist-nematic type liquid crystal, bright and 5. Due to its small size and light weight, compact display
highcontrast displays can be obtained. equipment can be constructed.
3. Due to low drive voltage and low power consumption, this 6. Various types are available, from small-sized modules for
LCD module may be operated by battery. character display, to large-sized display module for
graphics.

APPLICATIONS

® Portable data terminal equipment ® POS terminal equipment
® Word processor ® Measuring instruments
® High class electronic tabletop calculator ® Other display devices
Item Symbol Condition min, typ. max. Unit Note
Viewing angle $2—01 K=1.4 20 - — deg. 1,2,8
. ¢$=25°
Contrast ratio K . - 3 - - 3
6=0
¢=25° 200 400 4,5
Response time (rise) ty 0=0° - 250 400 ms 4,6
150 250 4,7
[ $=25° 200 400 4,5
Response time (fall) ts 0=0° - 250 400 ms 4,6
150 250 4,7
Note 1. Definition of 8 and ¢ Note 2. Definition of viewing angle ¢1,and ¢2
K
&
% | ° $1<25°< $a
y(6=180°) | =
-
' 2
- c—— S 14
X [§ \\ c\_ :)ﬁ{::\\ci\_kx *g
7 A3/ E— &
y"" 0:00) #1 2 =
Viewing angle
Note 3. Definition of contrast “K"’ Note 4. Definition of optical response
_ Brightness of non-selected segment (B, )
Keo pop p i o ————-——-->--—--22 . ___
Brightness of selected segment (B, ) ’I q’ _l
_ ————-—- N

Brightness curve for selected segment I[ l_ I-t ______ JL -IL '.
' Non-selected state  |Y Y- ———— -

~ Brightness curve for
S non-selected segment B
% 2 R © Set point B
S g < 2 =
- = =1
< &b
.80 k=
-
m
m '
! “_+| Rise time “+{ Fall time
Setpoint driving voltage i

Note 5. Applied type: H2532A - H2535 - H2538A -

Note 6. Applied type: LM054 - LMO20L - LMO38 - H2539 - H2570 - LM0O15 - LM027 - H2571 - H2572 - LMO16L - LMO32L - LMO17L - LMO18L -
LMO41L - LMO44L - LMO52L

Note 7. Applied type: H2525 - LM200 - LM021 - LM213B - LM211 - LM212 - LM215

Note 8. Viewing angle of LM200 - LM213B - LM211 - LM212 - LM215; typical 20 deg.
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HOW TO HANDLE THE LIQUID CRYSTAL DISPLAY MODULE

This module is composed of the liquid crystal display device

and the CMOS LSI drive unit.

When using LCM, please

observe the following precautions.

1.

Since this module uses a CMOS LSI, the same careful
attention should be paid to static electricity as for an
ordinary CMOS IC.

(1) Make certain that you are grounded when handling
LCM.

(2) Before removing LCM from its packing case or in-
corporating it into a set, be sure that the module and
your body have the same electric potential.

(3) When soldering the terminal of LCM, make certain
that the AC power source for the soldering iron does
not leak.

(4) When using an electric screwdriver to attach LCM, the
screwdriver should be of ground potential. Try to
minimize as much as possible any transmission of
electromagnetic waves produced by sparks coming
from the commutator of the motor.

(6) As far as possible make the electric potential of your
work clothes and that of the work bench the ground
potential.

(6) To reduce the generation of static electricity, be
careful that the air in the work are does not become
too dry. (A relative humidity of at least 50% is re-
commended.)

2.

Be sure to handle the module carefully so as not to scratch
or damage the glass and polarizer (plastic film) of LCM.
(1) Do not drop, bend or twist LCM.

(2) Do not strike or rub the display surface with a hard
object, because the polarizer can easily be exposed
and be damaged. Also, touching the module with
bare hands is one cause of contamination.

(3) Do not allow any foreign matter like oils and resins
to stick to the module.

(4) In case any dust or dirt should stick on the display
surface, wipe it off gently with soft gauze. Avoid
wiping the display surface with solvents including
thinner, IPA and trichloroethane. When wiping the
display surface, use petroleum benzine (special class)
made by Nihon Sekiyu Co. or an equivalent product.

(5) Avoid placing any object directly on the display
surface for any length of time because it may leave
marks.

Since LCM has been assembled and adjusted with a high

degree of precision, avoid applying excessive shocks to

the module or making any alterations or modifications to
it.

(1) Do not alter, modify or change the shape of the clips
on the metal frame.

(2) Do not drill attachment holes in the printed circuit
board, modify its shape or change the positions of
components to be attached.

(3) Do not damage or modify the pattern wiring on the
printed circuit board.

(4) Absolutely do not modify or change the intercon-
nector (conductive rubber) or touch it with another
object.

(5) Except for soldering the interface, do not make any
alterations or modifications with a soldering iron.

The precautions that should be observed when handling LCM

have been explained above.

If any points are unclear or if

you have any requests, please contact Hitachi.
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CONTROL LSI ATTACHMENT

TYPE LCD MODULE

This module consists of LCD device, drive LSI, PC board,
and other parts.

By attaching the control LS| HD43160A, numerals, alphabets,
Kana, and symbols can be displayed.

Control LS| HD43160AH for LCD Module
H2532A (16 x 1 line)

H2535 (16 x 2 lines)
H2538A (40 x 1 line)
H2539 (40 x 2 lines)
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CONTROL LSI HD43160AH FOR LCD MODULE

®m Cantroller with built-in character generator 1. CHARACTER DISPLAY
®m Applicable type: H2532 - H2535 - H2538A - H2539 e Alphanumeric character; A ~Z,a~z, ®, #, %, &, etc.

The HD43160AH receives character data written in the ASCII  ® Japanese Character (katakana)
code or JIS code from microcomputer and stores them in its ® 160 characters by internal character generator (ROM).
RAM which has 80 words capacity. (Max. 256 characters by external ROM)

The HD43160AH converts these data into serial character 2. CHARACTER DOT PATTERNS

pattern, then transfers them to LCD drivers. ® 5x7

It also generates other signals for LCD. The bottom lines of the English small characters ‘‘g, i, p,
q,y.'" are on the cursor line.

Character code lower 4 bits (hexadecimal)

8

0 1 2 3 5 6 7 8 9 B C D E F
© o | o

§§ 8 o 8°o° 88 © Og C‘oc’

2 ° goo § g ©00Co o

& g185% o, | L X IS
€00, oo, | ocogp oaoog | 000, | (000, o o 000,
9 o |8 8|8 3B & |omoo| % | B
3

(o)
o)
O,
[¢]
OOO
[e]
0O

8

&

8 B [0 oo
T |

“’°§°°§ g 878

£88

i

foooacf

i
oofbooo
ot

8

(ecsoce]

8

Fu
g s
wn] | £ ol | B8 |

O
[e)
[e)

(o)

ooo:)oo
000000

000
Cocooo
ooooooo
° %o
(e00)

oo
(e 00]

i
LR

53
i
B
;

&

o
8
2

0§°°°o§ 8;00@ BB or:%:o >

[e]
o]

sl
oo
ocoge
oo
00
3

T
o

O

8 §
(o]
% 80000
Boo
4 |
(e 0]
Q000
2
(e} (o]
4
O000
o | & |gBo

% | |

O [e) o

Character code upper 4 bits (hexadecimal)
)

B S gooo8

[o.00)

%

00
B e

§88

—

o

000

i

.

£

[e)

Lk |8 (B

i
o”’g“go °°:8é§ 88
8
;
i

o

000
ooo®

(¢]
g 88
Oocxn
O0
o | | A8 | g
(o o]
8%

OO

g g () o08
oO o

of

"3
B8 o‘ég‘éo gc

=

B88 |83
o | e |
f
b

&
%

A R T

Only English small character ‘g, j, p, g, y,”" are displayed
as below, the others are in the same way as that of 5 x 7.

o

e

® Cursor bdots: eeeee
1dot: ®
The cursor is displayed on the 8th or 12th line.
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3. OTHER FUNCTION CONTROLLED BY
MICROCOMPUTER

® Display clear

® Cursor ON/OFF

® Cursor position preset (Character position)

® Cursor return
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4. BLOCK DIAGRAM

CSo “ CNO DLN FNTS CURS ROMS
CS1 a 3 CN1
CS2 o w CN2
cs3 pafaes {
RS0 - E g Line counter
Yoo Cursor counter —e M
R/w 2'8 Chargcter number FLM
E - counter ‘—e CL1
=
ht RAM ROM
DBO o 8 bit Character gégtggn"‘_. D
! 3 80 words generator
DB6 —ed g™ (169 ch?r-
- O acters
DB+ <o o
S 0
O O 4
XX External) —{ cPG —= cL2
Vee —e Yo~Y3 iExternal |
GND —e \—‘ Busy L_—..1 ROM | :
((max.256e———~- 4 ] l
RST —= | charac-| ®A (sci 0sc2
TEST—> LEers) ] R
5. The HD43160A is a CMOS LSI developed to control the Note 1: When CURS =''1"", the cursor hasa 5 x 1 dot constitution, (maamm)
LCD module described below, and contains a character When CURS =*'0", the cursor hasa 1 x 1 dot constitution. (comon)
generator and character data memory. Note 2: Treatment examples for all types are shown in the table below.
Applied type: H2532A, H2535, H2538A, H2539, H2555,
and H2568.
Example of a connection between HD43160AH and LCD 0: GND
module. 1:Vpp (+5V)
Type No. Terminal| ENTS | DLN | CNO | CN1 | CN2
H2532A 0 0 0 1 0
+5V
N H2535 0 1 0 0 1
5o H2538A 0 0 1 0 1
o = FLM FLM
Note 3 M M Liquid Crystal Display Module H2539 0 1 1 1 1
cL1 cL1 (LCM) —_— ~
cLe cL2 Note 3: The test terminal is fixed at the 0"’ level.
HD43160AH D D The RST terminal is normally at the ““1' level.
When set at the 0" level, oscillation is stopped and DC voltage
is loaded to the liquid crystal.
Czemad
Z Az z 2z o
EOoooo o
P
— 5
Note2 &
z
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H2532A

® 16 Character x 1 line

INTERNAL PIN CONNECTION

® Control LSI HD43160AH attachment type (see page 11) PinNo. | Symbol Level ——
MECHANICAL DATA (nominal dimensions) 1 FLM 4 | The FLM signal indicates the beginning
Modulesize . .. ......... 84W x 44H x 15D (max) mm of each display cycle.
Effective display area . ........... 61W x 15.8H mm 2 M H/L | Control signal for a.c. driving.
Character size (5x7 dots) . .......... 2.9W x 5.5H mm 3 cL1 | H—L |TheCL1 latches the serial data in the
Pitch 3.6 mm shift registers.
ST e ’ 4 D H/L | Serial row data of each character.
Dotsize .......... ... ... ... 0.5W x 0.7H mm - - i
) 5 CcL2 H—L | Clock signal for shifting the serial data.
Weight . ... ... . ... . about 40 g
6 VDD — Power supply for logic circuit.
ABSOLUTE MAXIMUM RATINGS 7 Vss - Ground. l
Supply voltage (Vop—Vss) .............. 7 V max 8 Vege — Power supply for LC driving. N
(Vop = Veg) ...t 13.6 V max 9 Vo - Operating voltage for LC driving.
Input voltage (CL1, CL2, D, M, FLM) VssSVinSVpp 10 NC | No connection.
. o
Operating temperature (Ta) ... ........... O0to 50°C Connector: Module side |L-10P-S3FP2-1
Storage temperature (Tstg) . . .. ......... —20to 60 C Control side 1L-108-S3L-(N) (Housing)
1L-C2-1-5000 (Socket contact)
ELECTRICAL CHARACTERISTICS Made by JAE (Japan)
Power supplies (Vpp—Vsg) ... ..o oot +5 £0.25V
Power supplies (VEg —Vgg) -« v oo vvn v v —-5+05V
Current consumption+6V .. .. .. ........ 1 mA max
-5V ... 1 mA max.
Input highvoltage . . .. ............ 0.7 Vpp V min.
Inputlow voltage ................ 0.3 Vpp V max.
Power supply for LCD drive (Recommended) (Vo—VeE)
atTa= 0°C ... oo 5.3V typ.
atTa=25°C . ......covvnnnn.. 4.5V typ
atTa=50°C . ..., 3.7V typ
OPTICALDATA. . . . ... it See page 8
Unit: mm Unit: mm
25103 ":E#Oi
Oogoad A _
[:I D D D D s e0s T3. ,‘ 05 . »r(:;)z::f 1, W - S ““lmm“:nmax*
00000 R 4
gooog s =11 [I']:
00000 : =" ]| >l 5
L.D »Z jamn) d _)‘
OO0 Sssessesss g =P
o 1003 60205 s
DOfdOo s v N !
= {4 5105 ’i
HiEREIE ] g JLTJW.PEJEI
0.5 _ 254 16 10-¢1.00hole 5
06 R OB 4 it 4
29 *:ﬁ;”':‘ *Parts height
1
Fig. 1 Display pattern Fig. 2 External dimensions
@ HITACHI 13



147}
Vss
CL1
cL2
M R: Dividing resistors for LC drive voltage
X1
— HD44100 8 I LCD
Vo 1 =1
—{ X o £E
. d 40 40
I HD44100 HD44100
VEeE —
L N
FLM 2 ] i il I
D - L L]
| 1
Fig. 3 Block diagram
lgs min 156ms<T=3.1ms ,
|
CL1 __H n n
T/80 I
TR T Tt T 13 ARARAAL
b o
R £
X8 X1 X2 X3
M JH_'_L—_J—L_—
+lus
——-"'—— %i lus
—=ff=—2us min ___’_Qmm
FLM | /l
FLM — L o || I
]
Fig. 4 Timing chart
(+5V)
Vbp ) G
Vo VR
LCM Vss r T]
‘ Vo- Ve 77L7
VEE
(=5V)
Vo-VEE : LCD driving voltage

Fig.5 Power supply

VR: 10k2~20k$

14
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H2535

® 16 Character x 2 lines INTERNAL PIN CONNECTION
® Control LSI HD43160AH attachment type (see page 11) - -
Pin No. [Symbol Level Function
1 FLM H The FLM'signal indicates the beginning
MECHANICAL DATA (Nominal dimensions) of each display cycle.
Modulesize . ........... 84W x 44H x 15D (max) mm 2 M H/L | Control signal for a.c. driving:
Effective displayarea ............ 61W x 15.8H mm 3 CcL1 | HoL Th'}:tcii-‘is'ta:rcshes the serial data in the
S g -
Character size (6 x 7dots) .......... 2.9W x 4.1H mm -
Pitch 3.6 mm 4 D H/L | Serial row data of each character.
S ) 5 cL2 H—L | Clock signal for shifting the serial data.
Dotsize . ..........c.ciiiiuunn 0.5W x 0.5H mm A v Power supply for logic cirouit
. DD - .
Weight . ...... .. ... i about 40 g 7 Vas ~ T Ground.
ABSOLUTE MAXIMUM RATINGS 8 VEE - Power supply for LC driving.
Supply voltage (Vpp—Vss) ... cvvvv ... 7 V max. 9 Vo — | Operating voltage for LC driving.
(Vob—VEE) + v v vvvee vt 13.5 V max. 10 NC - No connection.
Input voltage (CL1, CL2, D, M, FLM) Vssév.NSVDD Connector: Module side |L-10P-S3FP2-1
Operating temperature (Ta) . ............. 0 to 50°C Control side |L-10S-S3L-(N) (Housing)
o 1L-C2-1-5000 (Socket contact)
Storage temperature (Tstg) . . . . ......... —-20t0 60°C Made by JAE (Japan)
ELECTRICAL CHARACTERISTICS
Power supplies (Vpp—Vsg) . ... ..., +5+0.25 V
(VEg—Vss) oo v oo i i —5+0.5 V
Current consumption +6V ... ........... 1 mA max
SBV... . 1 mA max
Input highvoltage . . . ... .......... 0.7 Vpp V min.
Inputlow voltage . ............... 0.3 Vpp V max.
Power supply for LCD drive (Recommended) (Vo —Vgg)
atTa=0°C .............. 6.7 V typ.
atTa=25C ............. 5.7 V typ
atTa=50C ............. 47V typ
OPTICAL DATA . ... . i it e it See page 8
Unit: mm Unit: mm
84.0%£1.0
2.5£0.3 79.0£0.5
[—_—l [j D D l::l 13.55+0.5 56.94+0.2 15.0max
I:I D D [:I D 11.540.5 5 61.0+0.3 b 4.7~5.8/ 0008 %
ooooo : <5k :
DDDDD ; rap ——— d> IR b
= 27= p— e e B = Dl
00000 HlN. ]
00000 ﬁ e =L AL
1 (SR g2 ~
DDD DD = 4.040.3 | | 76.0£0.5 | -
- ! i _ Jlrexo.2
Oo000. ——
E 1 | S———————y—_
05| < | [ U D J
— - R W
0.6 2.54 1.0 10-41.0(hole) 6 *Parts height
2.9
N;_. 10.2+0.3
Fig. 1 Display pattern Fig. 2 External dimensions
@ HITACHI 15




Voo
Vss
CL1
CL2
M R: Dividing resistors for LC drive voltage
Xi
— HD44100 | 16 |’ Lco
Vo ——‘ X6 o 2.3
R | 40 40
HD44100 HD44100
VEE -——l-—— |
FLM — > I
D I H H
1
Fig. 3 Block diagram
lus ‘."”‘_H 0.78ms S T<156ms 4
CL1 __1 I n
[ T7%
L2 AARARARR  ANr ———WUUUVUUL, e —
U
D AT (i
SR T S22
X16 X1 X2 X3
M tlus g - I
7 tlus
Omi
—ettm— 245 min _‘J_*___mm
FLM___| 1
FLM ————l/ 1
16T
Fig. 4 Timing chart
(+5V)
Voo \ G
Vo VR
LCM Vss r TI
‘ Vo-VeE 77L
VEE ‘{» .
(=5V) Vq-Vgg : LCD driving voltage
VR: 10kQ~20k

Fig. 5 Power supply
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H2538A

® 40 Character x 1 line
= Control LS| HD43160AH attachment type (see page 11)

MECHANICAL DATA (Nominal dimensions)
Module size

220W x 50H x 15D (max) mm

INTERNAL PIN CONNECTION

Pin No. | Symbol | Level Function
. ELM | w | The FLM signal indicates the beginning
of each display cycle.
2 M H/L | Control signal for a.c. driving.
3 cu HoL 'sl'ht:?t(.::;islta;rcst.\es the serial data in the
4 D H/L | Serial row data of each character.
5 cL2 H—L | Clock signal for shifting the serial data.
6 Vpbp — Power supply for logic circuit.
7 Vgs - Ground.
8 Ve — Power supply for LC driving.
9 Vo — Operating voltage for LC driving.
10 NC — No connection.

Connector: Module side |1L-10P-S3FP2-1

Control side IL-10S-S3L-(N) (Housing)

1L-C2-1-5000 (Socket contact)

Made by JAE (Japan)

Effective display area ............. 163W x 17H mm

Character size (6 x 7dots) ......... 3.15W x 5.5H mm

Pitch .. ... ... .. .. i ... 3.9 mm

Dotsize .............c.uu... 0.55W x 0.7H mm

Weight .. ......... . ... about 100 g

ABSOLUTE MAXIMUM RATINGS

Supply voltage (Vpp—Vss) . ............. 7 V max.

(Moo—Veeg) « o vv oot 13.5 V max.

Input voltage (CL1,CL2, D, M, FLM) ... VssSV|nSVpp

Operating temeprature (Ta) . ............. 0 to 50°C

Storage temperature (Tstg) . . .o oo vv v —20 to 60°C
ELECTRICAL CHARACTERISTICS

Power supplies (Vpp—Vss) ... ..o +520.25 V

(VeEg—Vss) v+ oo e e —-5+0.5 V

Current consumption +5V . ... .......... 1 mA max

=5V ... ... 1 mA max.

Inputhighvoltage . . .............. 0.7 Vpp V min.

Inputlowvoltage . ............... 0.3 Vpp V max.

Power supply for LCD drive (Recommended) (Vo —Vgg)

atTa=0°C.............. 5.3 V typ.
atTa=25C............. 45V typ
atTa=50°C ............. 3.7 Vtyp
OPTICALDATA ... it it e iin e See page 8
Unit: mm Unit: mm
220£0.5
D D D D D 50403 j(:)::i WA
% g % E g 3.3+0.5 = 165.3+0.2 % l:i 4.0max *

w "" {
ooooy - EHINnE= =T
00000 EEIE .

D D D D D: 22 E 163403 2.5440.3
OO0O0O0 s :
00000 3
o ey
3.15
|
IC heigh
Fig. 1. Display pattern Fig. 2 External dimensions ' .
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Vop
Vss
CL1
CL2
M R: Dividing resistors for LC drive voltage
—_—
Xi
] HD44100 8 | LCD
— P
Vo - "] X8 o e £
oS = =
. 10 40 40 40 40
Ver I | HD44100 . ] HD44100 .._‘ HD44100 ] HD44100 et HD44100
FLM -
- T4 I8 | 1B Iy
D — H s H H
B 11 ] 1 ] L
Fig. 3 Block diagram
lgs min 1.56ms<T<=3.Ims
I !
CL1 n n
T/200 I
CL2 _JUU iy T e
T,
DR B i N bbb B o W e R __J,
SOUDDISS T UZEZSSSES S
X8 X1 i X2 X3
| I
M 11
——-i;ﬁ% +lus
F——*—' Omin
—o{— 2 1S mMIN
FLM \J 1
FLM jﬁ/ —
| 8T
Fig. 4 Timing chart
(+5V)
Voo - 5
Vo VR
LCM Vss f :[T;
‘ Vo- Vee 7;
VEE ‘lr .
(=5V) Vo-VEgg: LCD driving voltage
VR: 10kQ~20k2

Fig. 5 Power supply
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H2539

® 40 Character x 2 lines
8 Control LSI HD43160AH attachment type (see page 11)

MECHANICAL DATA (Nominal dimensions)
Modulesize . .......... 220W x 50H x 15D {max)mm
Effective displayarea ............. 163W x 17H mm
Character size (5 x 7 dots) 3.15W x 4.45H mm

........

Pitch ........... ... ... .. .. ... 3.9mm

Dotsize .................... 0.55W x 0.55H mm

Weight . ... ... ... . . i, about 100 g
ABSOLUTE MAXIMUM RATINGS

Supply voltage (Vpp—Vgs) . ..o oot 7 V max.

(VDD_VEE) ............ 13.5 V max.

Input voltage (CL1, CL2, D, M, FLM) V55§V,N§VDD

Operating temperature (Ta) . ............. 0to 50°C

Storage temperature (Tstg) . . . . ... ... ... —20to 60°C
ELECTRICAL CHARACTERISTICS

Power supplies (Vpp—Vss) ... oot +510.25 V
(VEg—Vss) oo oo i oo —5+0.5V

Current consumption +5V .. ... ......... 1 mA max
—5V.. ... 1 mA max.

Inputhighvoltage . ... ............ 0.7 Vpp V min.
Input low voltage . ............... 0.3 Vpp V max.

Power supply for LCD drive (Recommended) (Vo —Veg)

atTa=0"C ... uueeen.. 6.7 V typ.
atTa=25°C .............. 5.7 V typ.
atTa=50°C .............. 4.7 V typ.

...................... See page 8

OPTICAL DATA

INTERNAL PIN CONNECTION

Pin No. {Symbol Level Function

7 FLM H The FLM.signaI indicates the beginning
of each display cycle.

2 M H/L | Control signal for a.c. driving.

3 cL1 HoL The CL1. latches the serial data in the
shift registers.

4 D H/L | Serial row data of each character.

5 CcL2 H—L | Clock signal for shifting the serial data.

6 Vbb - Power supply for logic circuit.

7 Vss - Ground.

8 VEe — Power supply for LC driving.

9 Vo - Operating voltage for LC driving.

10 NC — No connection
Connector: Module side 1L-10P-S3FP2-1

Control side 1L-10S-S3L-(N) (Housing)
1L-C2-1-5000 (Socket contact)
Made by JAE (Japan)

@ HITACHI
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Unit: mm

220405
8.5+0.3 205403 4-¢3.5
* 210£0.3 | [ 4.0max *
155.31+0.2 =
3.8+0.5 39 % l—% b
= LA
pg I 2 oo == =z =2 g Flo =
i I 2 |og =z o - g i =
T N > g() b
§ \10~¢1,0
b 163+0.3 2.5440.3
23.5+0.5
3| €
1 |I_[ 0 O L - L= | O O =) [;
1 - - -
*IC height
Fig. 2 External dimensions
Vo
Vss
CL1
CL2
— HD44100 | 16 LCD
V= ] - 28
e e e e ———— — —— e
40 40 40 40 40
R
Ver } | HD44100 f=+ HD44100 f=— HD44100 }=4 HD44100 J=— HD44100
FLM o | t u ! L ! i ! i _f
D - L L L ] i

| T

11

R: Dividing resistors for LC drive voltage.

Fig. 3 Block diagram
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lyes min
-~

0.78ms = T< 1.56ms

|
CL1 nl N N
T/200 |
THITIUUW Juuiuie—
{ X2 X3
Omin
1
FLM j—f/ 1
! 16T e ___I
Fig. 4 Timing chart
(+5V)
Voo ‘
Vo VR i
LCM Vss f | jT
t Vo- VeE 7;
T
VEE !

(—5V) Vo-Vgg: LCD driving voltage
VR: 10kQ2~20k$2
Fig. 5 Power supply
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BUILT-IN CONTROL LSI TYPE

LCD MODULE

This is a dot matrix LCD module containing the control LSI
HD44780 (LCD-NI) for character display. Functions such as
control, refresh, and display are operated by the built-in
control LSI, HD44780 (LCD-II).

This LCD module can display 160 type JIS characters and
symbols and 32 type special characters and symbols. This LCD
module can be interfaced to the 4-bit or 8-bit MPU, so the
character display and the display shift can be easily operated
by using control commands. This LCD module also contains
the character generator RAM, hence user’s patterns can be
displayed.

Control LSI HD44780 (LCD-II)

LMO054 (8 x 1 line)

H2570 (16 x 1 line)
LMO015 (16 x 1 line)
LMO20L (16 x 1 line)
LMO038 (20 x 1 line)
LM027 (24 x 1 line)
H2571 (32 x 1 line)
H2572 (40 x 1 line)

22

LMO52L (16 x 2 lines)
LMO16L (16 x 2 lines)
LMO32L (20 x 2 lines)
LMO17L (32 x 2 lines)
LMO018L (40 x 2 lines)
LMO41L (16 x 4 lines)
LMO044L (20 x 4 lines)

@ HITACHI



CONTROL LSI HD44780 (LCD-II)

®m 5x7and5 x 10 dot LCD module controller driver
m  Applicable type: LM054 - H2570 - LM015 - LM020L - LMO038 - LM027 - H2571 - H2572 - LMO52L - LMO16L - LMO32L -
LMO17L - LMO18L - LMO41L - LMO44L

The HD44780 (LCD-II) is a dot matrix liquid crystal display ¥ ® FEATURES

controller & driver LS| that displays alphanumerics, kana ¢ 5 x 7 and 5 x 10 dot matrix liquid crystal display controller
characters and symbols. It drives dot matrix liquid crystal driver

display under 4-bit or 8-bit microcomputer or microprocessor ® Capable of interfacing to 4-bit or 8-bit MPU.

control. All the functions required for dot matrix liquid ® Display data RAM . ... 80 x 8 bits (80 characters, max.)
crystal display drive are internally provided on one chip. ® Character generator ROM

The user can complete dot matrix liquid crystal display
system with less number of chips by using the HD44780.
If a driver LSI HD44100H is externally connected to the
HD44780, up to 80 characters can be displayed.

The HD44780 is produced in the CMOS process. Therefore,
the combination of the HD44780 with a CMOS microcom-
puter or microcessor can accomplish a portable battery-drive
device with lower power dissipation.

Character font 5 x 7 dots: 160 characters
Character font 5 x 10 dots: 32 characters
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CORRESPONDENCE BETWEEN CHARACTER CODES AND CHARACTER PATTERN

2.1 FONT TABLE
(1) 5 x 10 dot, applied type: H2570, H2571, H2572, LM027

Higher
Lower~u4bit|0000[0010 [0011]{0100[0101 0110|0111 {1010 101111001101 |1110}1111
4bit
G LT v
(8] . - - [ 1T1] [T1]
[ L] [TLT] .. (I T
RAM Sass - smemn | w w8 (L1} aes| 2 s
XxXxXx0000 (1) H H = wes_ (8 8 | ® _®
[} ] (L] [} s 8 | sens
g
] . CII1T] L] "
H b LU N " man s
(2! . [ Ll 1] [ 1] (LTI e mm
] ssas | =mm s = wens (8 ®
XXXx0001 . R . H smens (& s |l@ ®
L] amm s | sum ] . —] (TTH] sums
:
HH
, = L]
XXxX0010 (3) E. :
]
L] (L1
E - LI Ll L]
xxxx0011 : L ey
[TT] [T} 1T [TTT]
nanm n Halt @' H
(5 (1] " E : 2" =
XXxx0100 [ . H : H
" [T ] 111 an
e (LI} Bamw [ & %
""" | Bumn HEH (LT =
{6 [ ] - [11] ] - - ]
Xxxx0101 et § b
[T [TT) [TT1] [TT] (1T an &
L L] L1 assEs - ] an
. = (] ] ..
(7) .-- =-ll LL]] = = l:l = =
XXxx0110 Hi S - e a" H e "
| [Tl ] [T 1] (] =
L] LTI L) 5
- als 0w ] (LT
[} (] . s mlms ®=
(8) " i 2| "anal (203
XXxx0111 ] - ] - asn
= (T ans L ]
- CLL) - - - - L]
. = . "= = ]
- - LI (1] = . s = sme | = w
1) H LI (T1] LR L L] =z H .
XXxx1000 L] . . = [ ] L] - . ()
L] (11 = s = [ [} = .
O wnn [T CE] ] 0 ]
[ s . = samm ] .
20 H "annd H "aa" " : HIFTH T H HH " H H
XxxX1001 ‘ " . ] H H - : : o |EEE H
[ [T [T} . usu [TT] (1] . [ s =m =nus
:
WSS | asaan ] O ==
I H H - [T [TTTT] neee " H -
el e O P B B ol B A R I B e
XXxx1010 " - “ua" Sunsn | "aa" aSuas | sedes | weesd [ 3 3 =317_ H :
.t
= [T =
H HH " . H "2" | awana
\4) LT 11] L] - L] - L1 TT] .. -
001011 = SRS T e
[ (] [T [] [] [] = =
w
(] (1] sssus [ ssmas
(] . -]
5) .. - sEsen | w8 @ 2|= =
XXXx1100 ] . aa . 0 .
[ [} [ TTTTY ] (11} [T} [}
u_m -~ "a umans (] (L]
( asams . = == u = LR ]
(6) LLLLT] . - ' (] LT} L] [ ] [ ]
xxxx1101 HEEHE RS 2
111 == [ smmEs | ®  w [T}
.- o 0 =
L] - " | a "a [TTT] b B B
) o2 2 8 " amel | B (el
XXxx1110 am - ] - s 4 s
an [ s = [TT1] [T 1]
L1 ana [L1] LI
Ul I R wnn | a” HI N e B - ann | SSEE
(8) L] L] - n [ = | swEEEm (= ® @ = = - . [
xxXxxX1111 o [ - = . .ss u L] s = T
] “aas ssmss [11) [ 1] " s ] "ana" agas
1T

Note: CGRAM is a CHARACTER GENERATOR RAM having a storage function of character
pattern which enable to change freely by users program.
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(2) 5 x 7 dot, applied type: LMO54, H2570, LM015, LMO20L, LM038, LM027, H2571, H2572, LM052L, LMO16L, LM032L,
LMO17L, LMO18L, LM041L, LM044L

Higher
Lower~a4bit| 0000]0010 1010{1011{1100{1101]1210 1111
4bit
CG R " | e s
RAM smsse |8 8 8 s | 2as | & m
Xxxx0000 ) B ans |8 3 HE
[ 1] ] ss'u | sems
H .'= -nu-' .Til- LI} .'-l - L]
] ] s s |8 = use (L] -8 . [ wan
(2! . H - . "aalis | mun 2 (""" (3 a| ==
. sunes (TT1] uams
Xxxx0001 ] ais HEHE T ssun HIR - . bt | (TT]
] [T} ] - [ TL] []
HH : S8 Sl Ses |uam H " (238 L.
@) ST R R R A S
XXxx0010 . s(s = ] H
sssss | sesn s = | sase [ [}
]
4) usess (1T] (1] - E...E e
xxxx0011 | ° "ae" HCE B H " .
[TT) sses_ | ses [
(1] [ H™ bl H [TTTT]
[ () s = (1] (1T ] msune | & ® (L]
/ T - = = " = - ] - = = s
5) " | SemEm (@ @ . ] ] H . L] " s|lm @
Xxxx0100 =use 2. "pasl | "sn" | "s | unlss H s i
e ] ® ] L]
as = s @ asmas (LT wasn|s m
N3 - H H e BE H us bl H HLS - .
Xxxx0101 " u HEH B D R LR
1] (1T sss | um s ) sssEn (1] (T
an as [ LI} [] [] an ]
] (] ] s 8§ s = (T TTT]
RN I £
XXxx0110 "sa"s | "una" H " H "a" o o "
[T] [] L]
. s (LTT] susan | ssses
. ] s o seses [TTTT] sass | sswss
(8) 8| "unad (Baa| wa”|"ETOC" a2 8| =8
XXXX0111 . CR ] (] » . ] = a
(11 I ) ] - [} sems | = =
. (1) ] ] ] (] waaaw |
" HIH " L] " = [ el B -l I sem (@ ®
1) s (1] (T1] L] " = LI ] [] . - "= . an
XXxx1000 ' s HIH % : w"s N Rl " -d a"s
] sun a8 aln = ] um ) [ (] = .
O (1] LI 1] " 8 ] 0 0 .
. "a HH H HIH (1] P . e H HH (L . =
DU I h e I SR L S R N i
" un Y H Y (11 [ 1] _ - " L : =l‘_ .IIIE
- . .=' el . [TTTT] - . -
] U] - susus L] . (T [TT1)
10 |\3) I...l :: = l- = l- .-E.- E E E E .l. = ll=ll
HXXX 10 . - "an" Susan | "aa" o suuns | swuws |88 | ms E H
] L] ] ] »
[] (1] L] ] ] sssus | ® ssuss | & ®
, - s () ] (] 0 (] s Esuse (8 8 () spsas
4) ssses L] ] L L] ususs a8 : H i|=se |-
xxxx1011 : " "a H "a : i " | . -
[ ] - 111 a [ ] - = - | wumm | & [ ] L -
a *: (L] sssas | sssss ale
5) | e | i | ey e & 3T BiE,
XXxx1100 u" s sssss H sl Hik sma” " " -
T ¥ [T TTT] [ L] H
‘o [TTTT] " E o . =- anm :- LU - IEI []
et e e s T R I e S e T
(111 "_ s = SusEs |8 8 (11 sans .
= J - D L]
s 1] " " "y [TTT] TR Nt . an
(7) L] L] s 8 | sesSs s L = .
XXxx1110 w | R P OE| W w2 (2l I
[ 1] [) = 8 [ T11] [T s =
.| 2" (] e -.
» ] 2 5 | ans (L1
(8) a® 2" sguss | @ - st H H
XXXX1111 0 L] [ .
[ ] ] uan

Note: CGRAM is a CHARACTER GENERATOR RAM having a storage function of character
pattern which enable to change freely by users program,
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2.2 INSTRUCTION AND DISPLAY CORRESPONDENCE
(1) 8-bit operation, 8-digit x 1-line display (using internal

2)

26

reset)

Table 2.1 shows an example of 8-bit x 1-line display in
8-bit operation. The HD44780 functions must be set by
Function Set prior to display. Since the display data
RAM can store data for 80 characters, as explained before,
the RAM can be used for displays like the lightening
board when combined with display shift operation.

Since the display shift operation changes display position
only and DD RAM contents remain unchanged, display
data entered first can be output when the return home
operation is performed.

4-bit operation, 8-digit x 1-line display (using internal
reset)

The program must set functions prior to 4-bit operation.
Table 2.2 shows an example. When power is turned on,
8-bit operation is automatically selected and the first
write is performed as an 8-bit operation. Since nothing is
connected to DBy ~ DBg3, a rewrite is then required.
However, since one operation is completed in two accesses
of 4-bit operation, a rewrite is needed as a function (see
Table 8). _

Thus, DB4 ~ DB, of the function set is written twice.

(3) 8-bit operation, 8-digit x 2-line display

For 2-line display, the cursor automatically moves from -
the first to the second line after the 40th digit of the 1st
line has been written. Thus, if there are only 8 characters
in the first line, the DD RAM address must again be set
after the 8th character is completed. (See Table 2.3)
Note that the first and second lines of the display shift
are performed. In the example, the display shift is per-
formed when the cursor is on the second line. However,
if shift operation is performed when the cursor is on the
first line, both the first and second lines move together.
When you repeat the shift, the display of the second line
will not move to the first line, the same display will only
move within each line many times.

(Note) When using the internal reset, the conditions in ‘“Power
Supply Condition Using Internal Reset Circuit’”” must be
satisfied. If not, the HD44780 must be initialized by
instruction. (See “Initializing by Instruction”)
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Table 2.1 8-bit Operation, 8-digit 1-line Display Example (Using Internal Reset)

No. Instruction Display Operation
Power supply ON (HD44780 is initialized by L .
the internal reset circuit) Initialized. No display appears
Function Set §ets to 8-bit operation and selects 1-I|ne.d|splay
lines and character font. (Number of display
2 RSR/WDB7/’—_\__"DBO l:l li d ch ter fonts ca t b hanged
0 0 0 o0 1 1 0o o . * ines and character fonts cannot be chang
hereafter.)
3 Display ON/OFF Control :} Turns on display and cursor. Entire display is
0O 0O O o o0 o 1 1 1 0 in space mode because of initialization.
Sets mode to increment the address by one and
4 Entry Mode Set to shift the cursor to the right at the time of
o O O O o o o0 1 1 o] I:, write to the DD/CG RAM.
Display is not shifted.
Write ““H’’. The DD RAM has already been
5 Write Data to CG RAM/DD RAM :zl:lc:;do:y initialization when the power is
1 H_ :
0 0 1 0 0 1 0 0 0 The cursor is incremented by one and shifted to
the right.
6 Write Data to CG RAM/DD RAM Writes "1
1 0 0 1 0 0 1 0 0 1 HT _ )
7 | 5
Write Data to CG RAM/DD RAM e
8 1 0 0 1 0 0 1 0 0 1 HITACHTI_ Writes ‘1",
Entry Mode Set . . . .
9 0 0 o 0 0 0 0 1 1 1 - HITACHI_ Sets mode for display shift at the time of write.
Write Data to CG RAM/DD RAM o "
10 1 0 0 0 1 0 0 0 0 0 ITACHI _ Writes ‘’Space’’.
Write Data to CG RAM/DD RAM T
11 1 0 o 1 0 o 1 1 0 1 TACHI M_ Writes ““M"".
12 : E
Write Data to CG RAM/DD RAM sy
13 1 0o o 1 0o o0 1 1 1 1 MICROKO_ Writes ‘0"’
Cursor or Display Shift - . .
14 0 0 0 0 0 1 0o o . * MICROKO Shifts only the cursor position to the left.
Cursor or Display Shift - . .
15 o 0 0 0 0 1 0 0 * * MICROKO Shifts only the cursor position to the left.
16 Write Data to CG RAM/DD RAM ICROCO Writes “’C" (correction). The display moves to
1 o 0 1 0O 0O O o0 1 1 - the left.
Cursor or Diaplay Shift Shifts the display and cursor position to the
i o O O o o0 1 1 1 * * MICROCO right.
Cursor or Display Shift . . .. .
18 0 0 0 0 0 1 0 1 . * MICROCO_] Shifts display and cursor position to the right.
Write Data to CG RAM/DD RAM - s
19 1 0 o 1 0 o 1 1 0 1 ICROCOM_| Writes “M"’.
20 ; i
i I
Return Home _ Returns both display and cursor to the original
I
21 0O 0O O O O O o o 1 o0 HITACHI position (Address 0).
@ HITACHI
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Table 2.2 4-bit Operation, 8-digit 1-line Display Example (Using Internal Reset)

No. Instruction Display Operation
Power supply ON (HD44780 is initialized by I:: - .
1 the internal reset circuit) Initialized. No display appears.
Function Set Sets to 4-bit operation. In this case, operation
2 RSR/WDB;— —————DBy : is handled as 8 bits by initialization, and only
0 0 0 0 1 0 this instruction completes with one write.

Sets 4-bit operation and selects 1-line display
Function Set and 5 x 7 dot character font. 4-bit operation
3 0 0 0 0 1 0 I:I starts from this point on and resetting is

0 (o] 0 0 * * needed. (Number of display lines and character
fonts cannot be changed hereafter.)

Display ON/OFF Control Turns on display and cursor. Entire display is in
0 0 1 1 1 0 space mode because of initialization.

Entry Mode Set Sets mode to increment the address by one and

to shift the cursor to the right, at the time of
5 0 0 0 (1) 1 g write, to the DD/CG RAM.
Display is not shifted.
Write Data to CG RAM/DD RAM Writes “'H"’.
6 |1 0 0 1 0 0 The cursor is incremented by one and shifts
1 0 1 0 0 0 to the right.

Hereafter, control is the same as 8-bit operation.
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Table 2.3 8-bit Operation, 8-digit x 2 line Display Example (Using Internal Reset)

No. Instruction Display Operation
Power supply ON (HD44780 is initialized s .
1 by the internal reset circuit) Initialized. No display appears.
5 ;L;n;t;&nDS;t — DB Sets to 8-bit operation and selects 2-line display
0 o0 o 7 o 1 1 1 0 = 2 and 5 x 7 dot character font.
3 Display ON/OFF Control — Turns on display and cursor. All display is in
0O 0 0O o0 o0 o 1 1 1 0 space mode because of initialization.
Sets mode to increment the address by one and
4 Entry Mode Set — to shift the cursor to the right, at the time of
o O o o o o o 1 1 0 write, to the DD/CG RAM.
Display is not shifted.
Write ““H"’. The DD RAM has already been
Write Data to CG RAM/DD RAM H selected by initialization when the power is
5 — turned on.
! 0 0 ! 0 o 1 0 o 0 The cursor is incremented by one and shifted
to the right.
i i
6 ) :
7 Write Data to CG RAM/DD RAM HITACHI__ Writes 1"
1. 00 1 0 0 1 0 0 1 rites 71
8 Set DD RAM Address HITACHI Sets RAM address so that the cursor is
0 0 1 1 0O 0 O O o0 o o positioned at the head of the 2nd line.
9 Write Data to CG RAM/DD RAM HITACHI Writes *'M"*
1.0 0 1 0 0 1 1 0 1 M_ rites A
| :
10 : :
| :
11 | Write Data to CG RAM/DD RAM HITACHI Writes 0"
1. 0 0 10 0 1 1 1 1 MICROCO _ rites 07
M
12 gntryo odoe Seto 0.0 0 1 1 1 II;I/I II E g g g é Sets mode for display shift at the time of write.
Write Data to CG RAM/DD RAM ITTACHT Writes ‘“M’’. Display is shifted to the right.
13 1 0o o 1 o o 1 1 0 1 T CROCOM The first and second lines’ shift are operated
— at the same time.
] 1
1 1
14 ! :
! 1
1 '
15 Return Home HITACHIL Returns both display and cursor to the original
0 0 0 0 0 0 0 0 1 0 MICROCOM position (Address 0).
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2.3 INSTRUCTION

Execution time

Execution time

Code h K
Instruction Description {when fosc is {when fosc is
250 kHz) 160 kHz)
RS |R/W |DB7 |DB6 |DB5 {DB4 |DB3 |DB2 |DB1 | DBO Note 1 Note 2
Clears all display and returns the
Clear display 0 0 0 0 (4] 0 0 0 0 1 cursor to the home position 82us~1.64ms |120 us ~49 ms
(Address 0).
Returns the cursor to the home posi-
tion (Address 0). Also returns the
Return home 0 0 0 0 (4] 0 (0] 0 1 * display being shifted to the original 40us~1.6ms |120 us ~ 4.8 ms
position. DD RAM contents remain
unchanged.
Sets the cursor move direction and
Entry mode 0 0 0 0 0 0 0 1 /D s specifies or n.ot to shift the display. 40 us 120 us
set These operations are performed
during data write and read.
X Sets ON/OFF of all display (D),
Display ON/ 1 | o | o6 | 9 |0 | o |1 | D | c | B | cursor ONOFF (C), and blink of 40 ps 120 us
OFF control iti
cursor position character (B).
Moves the cursor and shifts the
Cursor and . . .
X X 0 0 0 0 0 1 S/C |R/L * * display without changing DD RAM 40 us 120 us
display shift
contents
Sets interface data length (DL)
Function set 0 0 0 0 1 DL N F * * number of display lines (L) and 40 us 120 us
character font (F).
Sets the CG RAM address. CG RAM
Set CG RAM
et CG 0 0 0 1 Aca data is sent and received after this 40 us 120 us
address. .
setting.
Sets the DD RAM address. DD RAM
Set DD RAM . . .
address 0 0 1 ApD dataf is sent and received after this 40 us 120 us
setting.
Read busy Beads Busy fla.g (B.F) |r1d|cat|ng
0 1 BF AC internal operation is being performed Tus 1 us
flag & address
and reads address counter contents. -
Write data . .
to CG or 1 0 Write Data \’;V;';:s data into DD RAM or CG 40 us 120 us
DD RAM ’
Read data
to CG or 1 1 Read Data geAa“(/j's data from DD RAM or CG 40 us 120 us
DD RAM :
I/D =1: Increment (+1) I/D = 0: Decrement (—1) DD RAM: Display data RAM Execution time changes when
S =1: Accompanies display shift. CG RAM: Character generator RAM | frequency changes.
S/C =1: Display shift. S/C =0:Cursor move AcG: CG RAM address (Example)
R/L =1: Shift to the right. ADD: DD RAM address When fosc is 270 kHz:
R/L =0: Shift to the left. Corresponds to cursor
DL = 8 bits DL =0: 4 bits address. o 250 a7
N =1: 2lines N =0: 1line AC: Address counter used for 40 us x 270 us
F =1: 5x10dots F =0: 5x7dots both of DD and CG RAM
BF =1: Internally operating address.
BF =0: Can accept instruction

Note 1. 1/8 Duty, 1/11 Duty (LM054, H2570, LMO15, LM038, LM027, H2571, H2572)
Note 2. 1/16 Duty (LMO20L, LMO52L, LMO16L, LMO32L, LMO17L, LMO18L, LMO41L, LM044L)

* Don’t care For details, refer to “HITACHI MICROCOMPUTER SYSTEM: DOT MATRIX LIQUID CRYSTAL
DISPLAY CONTROLLER & DRIVER LCD-II (HD44780) USER’'S MANUAL".
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LMO54

® 8 Character x 1 line
® Built-in control LS| HD44780 type (see page 23)
® +5 V single power supply

MECHANICAL DATA (Nominal dimensions)

Modulesize .. ......... 84W x 44H x 11D (max.) mm
Effective display area ............ 61W x 15.8H mm
Character size (6 x 7dots) ......... 6.45W x 9.4H mm
Pitch ........ . ... . ... .. .. ... 7.15 mm
Dotsize ................. .... 1.25W x 1.3H mm
Weight . .......... ... .. .. .. about 25 g
ABSOLUTE MAXIMUM RATINGS min.  max.
Power supply for logic (Vpp—Vsgg) -....... 0 7.0V
Power supply for LCD drive (Vpp—Vo) . . . .. 0 135V
Inputvoltage (Vi) . ................. Vss Vpp V
Operating temperature (Ta) ............. 0 50°C
Storage temperature (Tstg) . ........... —-20 70°C

ELECTRICAL CHARACTERISTICS
Ta=25°C,Vpp =5.0V +0.25 V

INTERNAL PIN CONNECTION

Pin No. | Symbol Level Function
1 Vss - ov
2 VDiD‘ — +5V Power supply
3 Vo - -
4 RS H/L L: Instrqction code input
H: Data input J
5 | RW | HL 1. Data wrie (LCD moduis<MPU)
6 E |H H-L Enable signal ]
7 DBO | H/L ]
8 DB1 H/L 4{
9 DB2 H/L
10 D83 H/L Data bus line
1 DB4 H/L Note (1), Note (2)
12 DBS H/L
13 DB6 H/L
14 DB7 H/L

Note:
Input ““high”* voltage (Vigy) . . ............ 22V min. |y the HD44780, the data can be sent in either 4-bit 2-operation or
Input “low” voltage (Vi) .............. 0.6 V max. 8-bit 1-operation so that it can interface to both 4 and 8 bit MPU's.
Output high voltage (Vo) (—logn = 0.2 mA) . 2.4V min. (1) When interface data is 4 bits long, data is transferred using only 4
Output low voltage (Vo) (loL = 1.2 mA) ... 0.4 V max. buses of DB,~DB, and DB,~DB, are not used. Data transfer
Power supply current (I )V =5.0V) 1.0 mA t between the HD44780 and the MPU completes when 4-bit data is
pply b’V DD : o yp. transferred twice. Data of -the higher order 4 bits (contents of
2.0 mA max. DB, ~DB, when interface data is 8 bits long) is transferred first
Power supply for LCD drive (Recommended) (Vpp—Vo) and then lower order 4 bits (contents of DB, ~DB, when interface
Du=1/8 data is 8 bits long).
atTa= 0°C . ... ... .. .. ... 4.2V typ. (2) When interface data is 8 bits long, data is transferred using 8 data
atTa=25°C .o, 3.7V typ. buses of DB, ~DB, .
atTa=50°C ................... 3.2V typ.
OPTICALDATA .. ... .. . ittt See page 8
84.041.0 Unit: mm
2.5+£0.5 79.0£0.5
56.5+0.2 13.0max
2-R1.25
11.5£0.5 61.0+£0.5 w 5.8max
(2.25) =
i _
Trbs T
B amD D V1] F'_,
B ~ D j o«
By o — — - Ny \
sist = o 51 s
H| H + s b —
®| g w + T +
wloy ¥ _‘ __ S i j 2
- 8 I~ b
—
— =]
Sl D ) C D 3 ]
a 3 141312111098 76 54 3 2 1 Ay
_( Vo Ve ValaVaVaVala¥a¥alaVaVeVal %\'
PO\ O OO OO T U 2_¢2 5
10.2£0.5 L1254 14-41.0 1.6
75.040.5 dmax*
4.0+£0.3 76.0+£0.5
. *IC height
Fig. 1 External dimension
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Fig. 2 Display pattern

Unit: mm

I
I
I
I
I
0 |
| 8 LCDII I
e < l D 40 |
I
|
i

—_—— e o — g

Vor—————ti
A% s'—’:
L o o e o 1
Fig. 3 Block diagram
+5V
Von ( )
Vop-Vo
LCM Vo ; VR —.F_ Voo
Vss
;7L7 Vpp-Vo : LCD driving voltage

VR: 10k2~20kQ
Fig. 4 Power supply
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TIMING CHARACTERISTICS

Item Symbol Test condition min, typ. max. Unit
Enable cycle time teye Fig.5, Fig. 6 1.0 - = us
Enable pulse width PwEH Fig.5, Fig. 6 450 — - ns
Enable rise/fall time ter, tet Fig.5, Fig. 6 - — 25 ns
RS, R/W set up time tas Fig.5, Fig. 6 140 - - ns
Data delay time tDpDR Fig. 6 - - 320 ns
Data set up time tpsw Fig.5 195 - - ns
Hold time ty Fig.5, Fig. 6 20 — — ns
RS 2.2V
0.6V
| t4as
R/W 0.6V 0.6V
[ PWew t
tES
. 2.2V 2.2V
E )’1 0.6V 0.6V | X o6y
e b __tosw _i“
2.2V
DBo~ DBs Valid Data ooy
} . teye e
Fig. 5 Interface timing (data write)
RS 2.2V
K().GV
tas -
{22V 2V
R/W /
PWen
{22V
E 0.6V / 0.6V 0.6V
= LEr
tobr
2.4V 2.4V
DBo~DBs 0.4V Valid Data o.:v
F. teve
Fig. 6 Interface timing (data read)
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H2570

® 16 Character x 1 line
®  Built-in control LSI HD44780 type (see page 23)
® +5V single power supply

MECHANICAL DATA (Nominal dimensions)

Modulesize .. .......... 80W x 36H x 12D (max) mm
- Effective display area ........... 64.5W x 13.8H mm
- Character size (6 x 10dots) ........ 3.15W x 7.9H mm
Pitch .. ... ... .. . . . i .. 3.7 mm
Dotsize ............c.c0 ... 0.55W x 0.7H mm
Weight . ........... ... ... .. ... ... about 25g
ABSOLUTE MAXIMUM RATINGS min. max.
Power supply for logic (Vpp—Vss) 0 70V
Power supply for LCD drive (Vpp—Vp) . 0 135V
Inputvoltag (Vi) ............... Vss Vpp V
Operating temperature (Ta) ........ 0 50°C
Storage temperature (Tstg) .. ........ -20 70°C
ELECTRICAL CHARACTRISTICS
Ta=25°C, Vpp =50V £0.25 V
Input “*high” voltage (Vi) .. ............ 2.2 V min
Input “low” voltage (Vi_) .............. 0.6 V max

Output high voltage (Vo) (=loy =0.2mA) .. 2.4 V min,

INTERNAL PIN CONNECTION

rPin No. | Symbol Level Function
1 Vss — ov
2 Vop — +5V Power supply
3 Vo — —
L: Instruction code input
4 RS H/L H: Data input
H: Data read (LCD module—>MPU)
5 RIW | HL L: Data write (LCD module<MPU)
6 E H,H—~>L Enable signal
7 DBO H/L
8 DB1 H/L
9 DB2 H/L
10 DB3 H/L Data bus line
1 DB4 H/L Note (1), Note (2)
12 DB5 H/L
13 DB6 H/L
14 DB7 H/L
Note:

In the HD44780, the data can be sent in either 4-bit 2-operation or

8-bit 1-operation so that it can interface to both 4 and 8 bit MPU's,

(1) When interface data is 4 bits long, data is transferred using only 4
buses of DB,~DB, and DB,~DB, are not used. Data transfer

Output low voltage (VOL) (IOL =1.6mA)....04V max. between the HD44780 and the MPU completes when 4-bit data is
Power supply current (Ipp) (Vpp =5.0 V) .. 0.5 mA typ. transferred twice. Data of the higher order 4 bits (contents of
2.0 mA max. DB, ~DB, when interface data is 8 bits long) is transferred first
Power supply for LCD drive (Recommended) (Vob—Vo) and then lower order 4 bits (contents of DB, ~DB, when interface
Du=1/8 Du=1/11 data is 8 bits long).
_ A0 (2) When interface data is 8 bits long, data is transferred using 8 data
atTa=0 g ......... 40 4.2V typ. buses of DB, ~DB, .
atTa=25C ......... 3.7 3.8V typ.
atTa=50°C ......... 33 33Vityp.
OPTICALDATA .. uiiiiieeeaeeennn. See page 8
Unit: mm Unit: mm
80.0+1.0
2.5+0.5 75.0£0.3
EE | BB T Casx0s| | 73503 12max
= Z 8.0£0.5 (2.54) ;
= o = z + s —-t—’a— 14-61.0 5.5max
HENEN Gy 3 SESRRSERCIRE I
HER RN $656666666§668 2 - D)
_[_ __D_ £, o 3
(0 EEE ——
Qoo a| 3 5| 2 o z ‘
A (===} —] :_:/ -
L ! 1 1.6+0.2
““_):_H[!D [ | 418+03 | -25%03 58.740.2 4-62.5+0.2 -|-r-—
065 ' 615403 *
3.15 ;E‘
. . = W= . | ¥
S T——F 1J —
*I1C height

Fig. 1 Display pattern

Fig. 2 External dimensions
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_________________________ —_
r | Voo (+5V)
| |
R/\';:v-———f——h N LCD |
™ | Voo~V
RS ——:—— | pp-Vo
DBO 0 | LCM Vop——————=23J yR Voo
Vpp ———| |
Ve 4 HD44100 I " |
Vss ———'I | 77]77 Vpp—Vo: LCD driving voltage
e e e J VR: 10kQ2~20kQ
Fig. 3 Block diagram Fig. 4 Power supply
TIMING CHARACTERISTICS
Item Symbol Test condition min. typ, max. Unit
Enable cycle time teye Fig. 5, Fig. 6 1.0 - . us
Enable pulse width PwEH Fig.5, Fig. 6 450 - = ns
Enable rise/fall time teyr, tet Fig.5, Fig. 6 - - 25 ns
RS, R/W set up time tas Fig. 5, Fig. 6 140 — - ns
Data delay time tppR Fig. 6 - — 320 ns
Data set up time tpsw Fig.5 195 - - ns
Hold time ty Fig. 5, Fig. 6 20 - - ns
RS 2.2V z.zv{
0.6V (l.(i\'j
tH
R/W
/ 0.6\
- PWen R
N tES
. 2.2V 2.2Y /
E 7‘ 0.6V 0.6V \( 0.6V
ter L7 __tosw H
2.2V alid D RYEEN
DBo~DBr 0.6V alid Data A\
teye
Fig. 5 Interface timing (data write)
RS >dl 2.2V 22
0.6V 0.6V
tas tH
2.2V 2.2V
R/W /
PWen L
{20V 2.2V
E uev,/ “»6":l\ 1£i Fosv
1 e tDDR 1H
2.4V 2.4V
DBo~ DB 0.4V Valid Data O:V
teye
r—
Fig. 6 Interface timing (data read)
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LMO15

16 Character x 1 line
Built-in control LSI HD44780 type (see page 23)
+5V single power supply

MECHANICAL DATA (Nominal dimensions)

80W x 36H x 12D (max) mm
64.5W x 13.8H mm
3.15W x 5.5H mm

Module size .. ..........
Effective display area
Character size (5 x 7 dots)

Pitch .. ...... ... . . . . . . . ... 3.7 mm
Dotsize ..................... 0.55W x 0.7H mm
Weight . ... ... ... ... .. .. .. about 25¢
ABSOLUTE MAXIMUM RATINGS min. max.
Power supply for logic (Vpp—Vss) . . . 0 70V
Power supply for LCD drive (Vpp—Vgo) . 0 135V
Input voltage (Vi) . ............... Vss Vpp V
Operating temperature (Ta) . ........ 0 50°C
Storage temperature (Tstg) .. ........ —-20 70°C
ELECTRICAL CHARACTERISTICS
Ta=25°C, Vpp = 5.0V * 0.25V
Input "high’" voltage (Vig) ... ........... 2.2 V min
Input “low’ voltage (Vi) .............. 0.6 V max

OPTICAL DATA

Output high voltage (Vou) (—loy =0.2 mA) .. 2.4V min.

Output low voltage (Vg ) (Ilo.=1.6 mA) . ... 0.4V max.
Power supply current (I5p) (Vpp =5.0V) .. 1.0 mA typ.
2.0 mA max.

Power supply for LCD drive (Recommended) (VDD_VO)

Du=1/8

atTa=0C .............. 4.0V typ
atTa=25°C ............. 3.7V typ
atTa=50°C . ............ 3.3V typ

INTERNAL PIN CONNECTION

Pin No. | Symbol Level Function
1 Vss — ov
2 Vop — +5V Power supply
3 Vo - -
L: Instruction code input
4 RS H/L H: Data input
H: Data read (LCD module—~>MPU)
5 RIW H/L L: Data write (LCD module <MPU)
6 E H,H—>L Enable signal
7 DBO H/L
8 DB1 H/L
9 DB2 H/L
10 D83 H/L Data bus line
11 DB4 H/L Note (1), Note (2)
12 DB5 H/L
13 DB6 H/L
14 DB7 H/L
Note:

In the HD44780, the data can be sent in either 4-bit 2-operation or
8-bit 1-operation so that it can interface to both 4 and 8 bit MPU's.

(1)

(2)

When interface data is 4 bits long, data is transferred using only 4
buses of DB,~DB, and DB,~DB, are not used. Data transfer
between the HD44780 and the MPU completes when 4-bit data is
transferred twice. Data of the higher order 4 bits (contents of
DB,~DB, when interface data is 8 bits long) is transferred first
and then lower order 4 bits (contents of DB, ~DB; when interface
data is 8 bits long).

When interface data is 8 bits long, data is transferred using 8 data
buses of DB, ~DB, .

OogdfsE
L0000
Oo0oo
OOo00
HEEEE
RN
HEEEE
Ho0a _

0.55

0.65
)

Unit: mm

6.3

Fig. 1 Display pattern
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Unit: mm

80.0+1.0
2.540.5 75.040.3
3.5+0.5 73.5+0.3 S 12max
2 0% HE S e
L’v;: l ) .. l,‘ '
80860060 §008F— - =
— C > c > .7,‘
2l o T 2 —_— -— N |
R niil | 2 |
E = I ) ~ R H |
= S50~ < I
] ) , —b '
\C._= -l
s || 16%02
4.8+0.3 58.7+0.2
2.510.3 64.5+0.3 *
8
£
S
0 = =
‘ G 1
*I[C height
Fig. 2 External dimensions
reeee - —-—_—_—= - - =
l |
| |
Bt D LCD |
R/W ——————— |
RS —————t—m |
D%m |
Voo f D0 |
Vo — |
Ls\’ __—: ! > '
b o e 1
Fig. 3 Block diagram
(+5V)
Vop
Vop-Vo
LCM Vo g VR ——
Vss *
77L7 Vpp-Vo: LCD driving voltage

Fig. 4 Power supply

VR: 10kQ~20k

® HITACHI
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TIMING CHARACTERISTICS

Item Symbol Test condition min, typ. max. Unit
Enable cycle time teye Fig.5, Fig.6 1.0 - - us
Enable pulse width PwEH Fig.5,Fig. 6 450 - - ns
Enable rise/fall time ter, tEf Fig.5, Fig.6 - - 25 ns
RS, R/W set up time tas Fig.5, Fig. 6 140 - - ns
Data delay time tDDR Fig.6 - - 320 ns
Data set up time tosw Fig.5 195 - - ns
Hold time th Fig. 5, Fig.6 20 - - ns

Fig. 6 Interface timing (data read)

RS z.zv\><
0.6V
tH
R/W /
Aosv
PWen R
E Aosv
DBo~ DBy
teyve
Fig. 5 Interface timing (data write)
"4 -
RS 2.2V 2.2V
X 0.6V 0.6V
tas tH
_ {22V 2.2V
R/W /
PWEey | tH
{ 2.2V 2.2V
£ 0.6V / ) 0.6V = \= 1/ 0.6V
! & tDR tH
2.4V ) 2.4V
DBo~DB? : 0.4V Valid Data 0.4V
}_ teye
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LMO20L

B 16 Character x 1 line
B Built-in control LSI HD44780 type (see page 23)
B +5V single power supply

MECHANICAL DATA (Nominal dimensions)

Modulesize . . ......... 80W x 36H x 12D (max.) mm
Effective displayarea ........... 64.5W x 13.8H mm
Character size (6 x 7dots) ........ 3.07W x 6.56H mm
Pitch ........ ... ... ... . ... ... 3.77 mm
Dotsize .................... 0.55W x 0.75H mm
Weight . .. ... ... e about 25 g
ABSOLUTE MAXIMUM RATINGS min max.
Power supply for logic (Vpp—Vss) + ... .... 0 70V
Power supply for LCD drive (Vpp—Vo) . .. .. 0 135V
Input voltage (Vi) .. ................ Vss Vpp V
Operating temperature (Ta) . ............ 0 50°C
Storage temperature (Tstg) . .. ......... —-20 70°C
ELECTRICAL CHARACTERISTICS
Ta=25°C,Vpp =50V 025V
Input “high’’ voltage (Vig) . . .. .. ........ 2.2V min
Input “low” voltage (Vi) .............. 0.6 V max

INTERNAL PIN CONNECTION

Pin No. | Symbol Level Function
1 Vgs — oV
2 Voo — +5V Power supply
3 Vo — —
L: Instruction code input
4 RS H/L H: Data input
H: Data read (LCD module>MPU)
5 R/W H/L L: Data write (LCD module < MPU)
| 6 E H, H—>L Enable signal
L 7 DBO H/L
| 8 DB1 H/L
e DB2 | H/L
r 10 DB3 HIL Data bus line
1 DB4 H/L Note (1), Note (2)
12 DB5 H/L
13 DB6 H/L
14 DB7 H/L
Note:

In the HD44780, the data can be sent in either 4-bit 2-operation or
8-bit 1-operation so that it can interface to both 4 and 8 bit MPU's.

Output high voltage (Vgn) (—lgn =0.2mA) . 2.4 V min. (1) When interface data is 4 bits long, data is transferred using only 4
Output low voltage (Vo) (loL = 1.2 mA) ... 0.4V max. buses of DB,~DB, and DB,~DB, are not used. Data transfer
_ between the HD44780 and the MPU completes when 4-bit data is
Power supply current (Ipp) (Vpp =5.0V) .. 1.0 mA typ. transferred twice. Data of the higher order 4 bits (contents of
. 2.0 mA max. DB,~DB, when interface data is 8 bits long) is transferred first
Power supply for LCD drive (Recommended) (Vpp—V) and then lower order 4 bits (contents of DB, ~DB, when interface
Du=1/16 data is 8 bits long).
at Ta= 0°C ___________________ 4.6 V typ. (2) When interface data is 8 bits long, data is transferred using 8 data
atTa=25C .....ooveennnnnnnn. 4.4V typ. buses of DB, ~DB, .
atTa=50"C ... ..o, 42V typ
OPTICALDATA .. ... . i i See page 8
80.0%1.0 Unit: mm
25405 750403
35405 73503 12max
o 8.0+0.5 250 14-41.0 55
Al & 1| IR S u =
8808688 BG—Bﬁ’———E g - 5
— — p— b
> [ e——— —
AN P/ -]
16+0.2
18403 4-g25
L 25405
645403
*
5y @O __mn oo D
1 r = % IC height
Fig. 1 External dimension
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Rs———— - A
8 LCD
DBo < s : > LCD-II

Unit: mm

Voo

Unit: mm
w 59.62 _i
S — — _:__I p— ;l
FOO000 O
i SN S| | |y O _
HEEEE
— ) — — ;
; — e . — —
AN A | A S b ) — L 1 _ o - - L
0.55 \ 0.08
—
3.07 0.7
Fig. 3 Display pattern
Vop (+5V)
Vop-Vo
LCM Vo §VR

Fig. 4 Power supply

Vpp-Vo : LCD driving voltage

VR: 10kQ2~20kQ2
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TIMING CHARACTERISTICS

@ HITACHI

Item Symbol Test condition min. typ. max. Unit
Enable cycle time teye Fig.5, Fig. 6 1.0 - - us
Enable pulse width PwEH Fig. 5, Fig.6 450 - - ns
Enable rise/fall time tey, tEf Fig.5, Fig. 6 - - 25 ns
RS, R/W set up time tas Fig.5, Fig. 6 140 - - ns
Data delay time tDDR Fig. 6 - - 320 ns
Data set up time tpsw Fig.5 195 - - ns
Hold time tH Fig.5, Fig. 6 20 - - ns
RS 2.2V 2.2V
0.6V 0.6V
tas tH
f
R/w 0.6V /46\/
PWen RIRL]
| tEf
E 2.2V 22V
J 0.6V 0.6V 0.6V
ter tosw tH
2.2V )
DBo~ DBz 0.6V Valid Data sz\‘j
teye
Fig. 5 Interface timing (data write)
RS ><l 2.2V
0.6V
N
tas
) { 2.0V
R/W /
|
PWen
{ 2.0V /
E 0.6V 0.6V
l ter thor
2.4V ; ‘ 2.4V
DBo~DB: " Qﬂ>{ Valid Data X“'W
T
‘!_ teye
Fig. 6 Interface timing (data read)
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LMO38

® 20 Character x 1 line INTERNAL PIN CONNECTION
® Built-in control LSI HD44780 type (see page 23) - ‘
. Pin No. | Symbol Level Function
® +5V single power supply
1 Ves - ov
MECHANICAL DATA (Nominal dimensions) 2 Voo - 1BV Power supply
Module size . . . .. 182W x 35.5H(max.) x 13D (max.) mm 3 Vo _ _
Effective displayarea .......... 154.4W x 15.8H mm 4 RS HIL L: Instruction code input
Character size (5x7dots) .......... 6.7W x 9.4H mm H: Data input
Pitch . ...... ... . . . . . . 7.4 mm H: Data read (LCD module~>MPU)
Dot size 1 3W x 1.3H mm 5 RW | H/L L: Data write (LCD module<MPU)
WEIGht © v v ot e e e e e about 65 g 6 E_H.HZL Enable signal
7 DBO H/L
ABSOLUTE MAXIMUM RATINGS min.  max. 8 DB1 H/L
Power supply for logic (Vpp—Vss) . ....... 0 70V 9 DB2 H/L
Power supply for LCD drive (Vpp—Vo) - . . .. 0 135V 10 DB3 H/L Data bus i
\ : ata bus line
Inputvoltage (Vi) . ... .............. Vss VDDOV 1 DB4 H/L Note (1), Note (2)
Operating temperature (Ta) ............. 0 650C 12 DB5 H/L
Storage temperature (Tstg) .. .......... -20 70°C 13 DB6 | H/L
ELECTRICAL CHARACTERISTICS 14 DB7 | HIL
Ta=25°C,Vpp =50V 025V
“high” voltage (Vi) 22Vmin, O
Input , ig , v it . HEooeeeeeeeeeees : * In the HD44780, the data can be sent in either 4-bit 2-operation or
Input “low” voltage (Vip) .............. 0.6 V max. g.pit 1-operation so that it can interface to both 4 and 8 bit MPU's.
Output high voltage (VpoR) (—lgn =0.2 mA) . 2.4V min. (1) When interface data is 4 bits long, data is transferred using only 4
Output low voltage (VoL ) (loL = 1.2 mA) ... 0.4V max. buses of DB,~DB, and DB,~DB, are not used. Data transfer
Power supply current (Ipp) (Vpp =5.0 V) .. 1.0 mA typ. between the H>D44780 and the le’U completes wl.wen 4-bit data is
2.0 mA max transferred twice. Data of the higher order 4 bits (contents of
. i . ' DB,~DB, when interface data is 8 bits long) is transferred first
Power supply for LCD drive (Recommended) (Vpp—Vo) and then lower order 4 bits (contents of DB, ~DB, when interface
Du=1/8 data is 8 bits long).
atTa= 0°C ..o, 4.1V typ. (2) When interface data is 8 bits long, data is transferred using 8 data
atTa=25°C .........c.ccvnnun.. 3.7 V typ. buses of DB, ~DB, .
atTa=50"C . ....oovvir i 3.1V typ.
OPTICALDATA . ... . . i iiiinn See page 8
74 Unit: mm
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Unit: mm
- 13max,
/M " 1935 5.5max
5 2.54 Smay
;l I S) -
= o W AN c - o S
[ E = H
s ) - 5 bt I
@l 241 J
5> T P
(2.95) 147.3£0.2 16402
63405
i 4.0max *
154.420.3
163.5+0.5
175.0%0.5
182.0+ 1.0 .
* IC height
Fig. 2 External dimension
Unit: mm
+
Voo " (+5V)
Vop-Vo I
LCM Vo I VR ':: Voo
Vss ’; L
Vpp-Vo: LCD driving voltage
VR: 10 k2 ~ 20 k2
Fig. 3 Power supply
Unit: mm
__________ — - - — - - — -
|
T E,J> !
R/W LCD |
RS————— |
DBo |
g » 40 20
DBy Lepm |4 '
Voo ' HD HD44100 !
Vo 44100 |
Vss—»i 4 ) 4 ) |
e e e e - - - = = — 2
Fig. 4 Block diagram
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TIMING CHARACTERISTICS

Item Symbol Test condition .min typ. max. Unit
Enable cycle time teye Fig. 5, Fig. 6 1.0 . - us
Enable pulse width PweH Fig. 5, Fig. 6 450 - - ns
Enable rise/fall time teyr, tef Fig. 5, Fig. 6 - - 25 ns
RS, R/W set up time tas Fig.5, Fig. 6 140 - - ns
Data delay time tDDR Fig. 6 - - 320 ns
Data set up time tpsw Fig. 5 195 - - ns
Hold time ty Fig. 5, Fig. 6 20 - - ns
7y
RS 2.2V 2.2V
0.6V 0.6V 7
tas tH
R/W /
/ 0.6V /-0.6\/
PWey tH
tES
— .
: /E.ZV 2.2V /
J 0.6V 0.6V | A 0.6V
tEr e tpsw tH
2.2V .
DBo~ DB 06V Valid Data g 2:
_ tere
Fig. 5 Interface timing (data write)
Vo o0
RS >é 2.2V 2.2V ¥><
X 0.6V 0.6V £
| tas ty
) 2.2V X 2.2y
R/W / \
PWey th
/l 2.2V 2.2v /—
E -
0.6V 4 0.6V = tEy Ho.6v
—|  |es— [Er -
tDDR tH
2.4V 2.4
DBo~ DBy 0.4V Valid Data 0 4://
tcve
-
Fig. 6 Interface timing (data read)
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LMO27

® 24 Character x 1 line
® Built-in control LS HD44780 type (see page 23)
® +5V single power supply

MECHANICAL DATA (Nominal dimensions)
Module size 126W x 36H x 12D (max) mm
Effective display area 100W x 13.8H mm
Character size (5 x 10 dots) 3.15W x 7.9H mm

Pitch . ...... ... .. . . . . .. .. 3.75mm
Dotsize ..................... 0.55W x 0.7H mm
Weight . ... ....... . . . . ... about40g

ABSOLUTE MAXIMUM RATINGS min. max.

Power supply for logic (Vpp—Vsg) ........0 70V
Power supply for LCD drive (Vpp—Vo) .. ... 0 135V
Inputvoltage (Vi) .. .............. ... Vss Vpp V
Operating temperature (Ta) . ........... .0 50°C

Storage temperature (Tstg) . ... ..... ... —20 70°C
ELECTRICAL CHARACTERISTICS

Ta=25°C, Vpp =5.0V +0.25 V

Input “high”” voltage (Vig) ... ... ........ 2.2 V min.

Input “low" voltage (Vi_) .............. 0.6 V max.

Output high voltage (Vo) (—lop=0.2 mA) . . 2.4 V min.
Output low voltage (Vo) (lg. =1.2mA) . ... 0.4V max.
Power supply current (Igp) (Vpp =5.0V) ..

Power supply for LCD drive (Recommended) (Vpp—Vo)
Du=1/8 Du=1/11

atTa=0°C .......... 40 4.2V typ.
atTa=25°C ......... 3.7 3.8Vtyp.
atTa=560°C ......... 33 3.3Vtyp.
OPTICALDATA. . . ... it i See page 8

0.5 mA typ.
2.0 mA max.

INTERNAL PIN CONNECTION

Pin No. | Symbol Level Function
1 Vss - ov
2 Voo - +5V Power supply
3 Vo - -
L: Instruction code input
4 RS H/L H: Data input
H: Data read (LCD module—~>MPU)
5 R/W H/L L: Data write (LCD module <MPU)
6 E H, H—>L Enable signal
7 DBO H/L
8 DB1 H/L
9 DB2 H/L
10 D83 H/L Data bus line
11 DB4 H/L Note (1), Note (2)
12 DBS H/L
13 DB6 H/L
14 DB7 H/L
Note:

In the HD44780, the data can be sent in either 4-bit 2-operation or

8-bit 1-operation so that it can interface to both 4 and 8 bit MPU's.

(1) When interface data is 4 bits long, data is transferred using only 4
buses of DB,~DB, and DB,~DB, are not used. Data transfer
between the HD44780 and the MPU completes when 4-bit data is
transferred twice. Data of the higher order 4 bits (contents of
DB, ~DB, when interface data is 8 bits long) is transferred first
and then lower order 4 bits (contents of DB, ~DB, when interface
data is 8 bits long).

(2) When interface data is 8 bits long, data is transferred using 8 data
buses of DB, ~DB, .

R
I I
I
D o

1.

i #DDDDDDDDDDD

1.

3.15

u Unit: mm

0.7,
0.8

Fig. 1 Display pattern
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Unit: mm

Fig. 4 Power supply

126.0+0.5
2.5%0.5 121.0+0.3 |
12.640.3 7
110.0+0.3
ot w| 2
<= 2.54 ﬁ H 4.7~5.3
4 i =
o 1423 14-41.0+0.1 ~
B 1
o « D D
el =
P _ . B O
28| [ ERgE
8 = - JEp— e
« ) ©x o Y2!
C )/J
5.5 89.4+0.2 7.3max
Ldmax ]
4-42.7£0.2
10.540.5 5.340.5
100.00.3
*| &
~ gl &
$ &l o
© <
@] — N
= )
S O ———— N 0 ———Z L1
*IC height
Fig. 2 External dimensions
rr—e———— - —_— e —_——_—_—_—— - - - —_—_—_ === "‘|
I
| |
E " :I : 11 > LCD |
R/W ] |
RS ———t—] > |
bso ' 40 '
: “ Leb 40 hy [
DB? |
Yoo HD44100 HD44100 [
) ——tm |
Vss ——m=i 4 |
|
S i
Fig. 3 Block diagram
(+5V)
Vb
Vop-Vo
LCM -
Vo VR T ‘DD

Vpp-Vo : LCD driving voltage
VR: 10kQ2~20kQ
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TIMING CHARACTERISTICS

Item Symbol Test condition min. typ. max Unit
Enable cycle time teye Fig.5, Fig. 6 1.0 - - us
Enable pulse width PweEH Fig.5, Fig. 6 450 - - ns
_ ’__ . . 1
Enable rise/fall time tey, tef Fig.5, Fig. 6 - J — 25 ns
RS, R/W set up time tas Fig.5, Fig. 6 140 — — ns
Data delay time tbDR Fig.6 - - w 320 ns
Data set up time tpsw Fig.5 195 - - ns
Hold time ty Fig.5, Fig. 6 20 - - ns
RS 2.2V 2.2V ib<
0.6V 0.6V
tas LH
R/W 0.6V J ‘ /»(),6\'
lF_- L‘_ tosw Z i }
2.2V 2.0V ‘
DBo~ DB 0.6V Valid Data 0.6V “
teve __1‘
Fig.5 Interface timing (data write)
Rs 2.2V
0.6V
L tas
|
feov
R/W
|
| PWey
2.2V l22v
£ 0.5V 0BV =N L Fusv
ﬂ e tobR | o,
i v‘———‘
1
2.4V ] 2.4V
DBo~DBr [ . )4 Valid Data K oav
i l
teve
-
Fig. 6 Interface timing (data read)
{
@ HITACHI 47




H2571

® 32 character x 1 line
= Built-in control LS| HD44780 type (see page 23)
® +5V single power supply

MECHANICAL DATA (Nominal dimensions)
Module size . . 174.5W x 33.0H (max.) x 13.4D (max.) mm
Effective displayare ........... 132.5W x 14.0H mm
Character size (6x 10dots) . . . ... ... 3.15W x 7.9H mm

Pitch . ....... ... ... ... . .. .... 3.85 mm
Dotsize . ...............o..... 0.55W x 0.7H mm
Weight . . ... e about 60 g
ABSOLUTE MAXIMUM RATINGS min max.
Power supply for logic (Vpp—Vsg)........ 0 70V
Power supply for LCD drive (Vpp—Vp) ... O 135V
Input voltage (Vi) . ...............Vss Vop V
Operating temperature (Ta) ......... O 50°C
Storage temperature (Tstg) . . .... .. ..—20 70°C
ELECTRICAL CHARACTERISTICS
Ta=25°C, Vpp =5.0V £0.25V
Input “high’’ voltage (Vig) .. ............ 2.2 V min
Input “low’’ voltage (Vi_) .............. 0.6 V max
Output high voltage (Vo) (—loy = 0.2mA) .. 2.4V min.
Output low voltage (Vo) (lo. = 1.6 mA) ... 0.4V max.
Power supply current (Ipp) (Vpp=5.0V) .. 1.0 mA typ.
2.0 mA max.
Power supply for LCD drive (Recommended) (Vpp—Vo)
Du=1/8 Du=1/11
atTa=0°C ........ 4.0 4.2V typ.
atTa=25°C ....... 3.7 3.8V typ.
atTa=50°C ....... 3.3 3.3V typ.
OPTICALDATA .. .. ittt i See page 8

INTERNAL PIN CONNECTION

Pin No. | Symbol Level Function
1 Vgs - ov
2 Vpo - +5V Power supply
3 Vo - -
L: Instruction code input
4 RS H/L H: Data input
H: Data read (LCD module~>MPU)
5 R/W H/L L: Data write (LCD module <MPU)
6 E H,H—L Enable signal
7 DBO H/L
8 DB1 H/L
9 DB2 H/L
10 DB3 H/L Data bus line
1" DB4 H/L Note (1), Note (2)
|12 DB5 H/L
BEE DB6 H/L
[ 14 DB7 H/L
Note:

In the HD44780, the data can be sent in either 4-bit 2-operation or

8-bit 1-operation so that it can interface to both 4 and 8 bit MPU's.

(1) When interface data is 4 bits long, data is transferred using only 4
buses of DB,~DB, and DB,~DB, are not used. Data transfer
between the HD44780 and the MPU completes when 4-bit data is
transferred twice. Data of the higher order 4 bits (contents of
DB,~DB, when interface data is 8 bits long) is transferred first
and then lower order 4 bits (contents of DB, ~DB, when interface
data is 8 bits long).

{2) When interface data is 8 bits long, data is transferred using 8 data
buses of DB,~DB, .
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l
]

I O O

Unit: mm

I O
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]
-

Fig. 1 Display pattern
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Unit: mm

7

Fig. 4 Power supply
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Fig. 2 External dimensions
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|
| |
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DBO ! [
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DB7 |
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|
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Fig. 3 Block diagram
(+5V)
Vop
Vop-Vo
LCM % -
0 VR -F Vbbp
Vss *

Vpp-Vo: LCD driving voltage

VR: 10k2~20kQ
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TIMING CHARACTERISTICS

Item Symbol Test condition min. typ. max. Unit
Enable cycle time teye Fig.5, Fig. 6 1.0 - = Ms
Enable pulse width PweEH Fig.5, Fig. 6 450 - - ns
Enable rise/fall time tey, tef Fig. 5, Fig. 6 - - 25 ns
RS, R/W set up time tas Fig. 5, Fig. 6 140 — - ns
Data delay time tDpDR Fig.6 - - 320 ns
Data set up time tpsw Fig.5 195 - - ns
Hold time tH Fig.5, Fig. 6 20 — - ns
RS 2.2V 2.2\&
0.6V 06V
tas tH
————ﬂ [4——
/W \
0.6V ‘ Aosv
PWen |t
tEs
N
2.2V 2.2V /
E ,/ 0.6V 0.6V | X 0.6V
ter - tosw tH
2.2V N 2.2V
DBy~ DB7 0.6V Valid Data }<t)‘6\'
teve
Fig. 5 Interface timing (data write)
RS {20V 2.2V
X 0.6V 0.6V
“las U
I
) {20V ERIS
R/W /
PWen | tH
/ooy 2.2V S
E 06V / u.ts\‘—\*\-ru:/ Yooy
e e thbk tH '
2.4V 2.4V
DBo-~-DB? (: .:\X Valid Data ; ji
1_ tcyc
Fig. 6 Interface timing (data read)
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H2572

® 40 Character x 1 line
®  Built-in control LSI HD44780 type (see page 23)
® +5V single power supply

MECHANICAL DATA (Nominal dimensions)

Module size .. .. 182W x 35.5H (max.) x 13D (max.) mm
Effective display area .......... 154.4W x 15.8H mm
Character size (56 x 10dots) ........ 3.15W x 7Z.9H mm

Pitch . ... ... ... . ... . ... ... ... 3.75 mm
Dotsize ..................... 0.55W x 0.7H mm
Weight . .. .. ... .. . . i about 65 g

ABSOLUTE MAXIMUM RATINGS min. max.

Power supply for logic (Vpp—Vsg).. . . ... 0 70V
Power supply for LCD drive

Mob—Vo) -« oo 0 135V
Input voltage (Vi) .. ............... Vgg Vpp V
Operating temperature (Ta) .......... .0 50°C
Storage temperature (Tstg) . . ..... ... -20 70°C

ELECTRICAL CHARACTERISTICS
Ta=25°C, Vpp =5.0V+0.25 V

Input "high” voltage (Vig) .. ............ 2.2 V min.
Input “low” voltage (Vi ) .............. 0.6 V max.
Output high voltage (Vou) (—lgy=0.2mA) . .. 2.4 V min,
Output low voltage (Vo) (loL=1.6 mA). ... 0.4 V max.
Power supply current (Ipp) (Vpp =5.0V) .. 1.0 mA typ.

2.0 mA max.

Power supply for LCD drive (Recommended) (Vpp—Vg)
Du=1/8 Du=1/11

INTERNAL PIN CONNECTION

Pin No. | Symbol Level Function
1 Vss - ov |
2 VE;D — +5V Power supply
3 Vo — -
4 RS H/L L: Instrqction code input
H: Data input
. -
5| RW || e (CD medie <MPU)
6 E |H H-L Enable signal ]
7 DBO H/L |
8 DB1 H/L
9 DB2 H/L
10 D83 H/L Data bus line
1 DB4 H/L Note (1), Note (2)
12 DB5 H/L
13 DB6 H/L
14 DB7 H/L

Note:

In the HD44780, the data can be sent .in either 4-bit 2-operation or
8-bit 1-operation so that it can interface to both 4 and 8 bit MPU's.

(1) When interface data is 4 bits long, data is transferred using only 4

buses of DB,~DB, and DB,~DB, are not used. Data transfer
between the HD44780 and the MPU completes when 4-bit data is
transferred twice. Data of the higher order 4 bits (contents of
DB, ~DB, when interface data is 8 bits long) is transferred first
and then lower order 4 bits (contents of DB, ~DB, when interface
data is 8 bits long).

(2) When interface data is 8 bits long, data is transferred using 8 data

atTa=0°C .......... 40 4.2V typ. buses of DB, ~DB, .
atTa=25°C ......... 3.7 3.8V ityp.
at Ta=560°C ......... 3.3 3.3Vityp.
OPTICALDATA . ... .. . i i See page 8
Unit: mm
| BiE|
LI
[
oss L]
0.65
3.15
Fig. 1 Display pattern
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Unit: mm
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Fig. 2 External dimensions
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Fig. 3 Block diagram
(+5V)
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Vop-Vo
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Fig. 4 Power supply

Vpp-Vo: LCD driving voltage
VR: 10kQ~20k$2
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TIMING CHARACTERISTICS

Item Symbol Test condition min. typ. max. Unit
Enable cycle time teye Fig.5, Fig. 6 1.0 - - us
Enable pulse width PwEH Fig.5, Fig.6 450 - - ns
Enable rise/fall time ter, tef Fig.5, Fig. 6 - - 25 ns
RS, R/W set up time tas Fig.5, Fig. 6 140 — - ns
Data delay time tDDR Fig.6 - - 320 ns
Data set up time tosw ‘Fig.5 195 - - ns
Hold time tH Fig.5, Fig. 6 20 - - ns
RS 2.2v 2.2V #
0.6V 0.6V 7
tas tH
ww /
/ 0.6V Ausv
PWen iy
tES
. /G.zv 2.2V /
7 0.6V 0.6V N / 0.6V
tEr (. tosw
2.2V
DBo~ DB id Ds
0 7 0.6V Valid Data
— teyve
Fig. 5 Interface timing (data write)
o o0
RS >< 2.2V 2.0V \><
K 0.6V 0.6V £
tas iy
{ 2.2V X 2.2V
R/W / \ ’
PWen tH
/l 2.2V 2.2V /—
£ 0.6V 2 0.6V \= e/ 0.6V
o |- {Er
tDDR ty
DBo~DB LAV Valid D 24V
~ t
i 0.4V e et 0.4V
tcve
Fig. 6 Interface timing (data read)
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LMOS2L

® 16 Character x 2 lines INTERNAL PIN CONNECTION
®m Built-in control LS| HD44780 type (see page 23) -
. Pin No. | Symbol Level Function
® +bV single power supply
1 Vss - ov
MECHANICAL DATA (Nominal dimensions) 2 Voo - +5V Power supply
Modulesize . . ......... 80W x 36H x 12D (max.) mm 3 Vo _ —
Effective displayarea ........... 64.5W x 13.8H mm 2 RS HiL L: Instruction code input
Character size (6 x 10dots) ........ 2.95W x 3.8H mm H: Data input
Pitch ......... ... .. ... 3.65 mm 5 R/W H/L H: Data read (LCD module=>MPU)
Dot size 055W x 0.5H mm L: Data write (LCD module <MPU)
WEIght .\ v e about26g | © E_|H.H>L Enable signal
7 DBO H/L
ABSOLUTE MAXIMUM RATINGS min.  max. 8 DB1 H/L
Power supply for logic (Vpp—Vss) « - ... .. 0 70V 9 DB2 H/L
Power supply for LCD drive (Vpp—Vo) - - . . . 0 135V 10 DB3 H/L Data bus I
. ata bus line
Inputvoltage (Vi) . ................. Vss VDDOV 17 DB4 H/L Note (1), Note (2)
Operating temperature (Ta) ............. 0 b50C 12 DB5 H/L
Storage temperature (Tstg) . ... ........ -20 70°C 13 DB6 H/L
ELECTRICAL CHARACTERISTICS 14 DB7 | HIL
Ta=25°C,Vpp =50V 025V Note:
Input “*high” voltage (V_iH) """"""""" 2.2V min. In the HD44780, the data can be sent in either 4-bit 2-operation or
Input “low” voltage (Vip ) .............. 0.6 V max. g.it 1-operation so that it can interface to both 4 and 8 bit MPU’s.
Output high voltage (Von) (—lgoy =02 mA) . 2.4V min. (1) When interface data is 4 bits long, data is transferred using only 4
Output low voltage (Vo) (gL = 1.2 mA) ... 0.4V max. buses of DB,~DB, and DB,~DB, are not used. Data transfer
- between the HD44780 and the MPU completes when 4-bit data is
Power supply current (Ipp) (Vpp =5.0 V) . '31(')0 mA typ. transferred twice. Data of the higher order 4 bits (contents of
R 0 mA max. DB,~DB, when interface data is 8 bits long) is transferred first
Power supply for LCD drive (Recommended) (Vpp—Vo) and then lower order 4 bits (contents of DB, ~DB, when interface
Du=1/16 data is 8 bits long).
atTa= 0°C . oo e 4.2 V typ (2) When interface data is 8 bits long, data is transferred using 8 data
atTa=25°C .. ovviieeenn.. 40V typ buses of DB, ~DB, .
atTa=50°C . .......cooviunn... 386 Vtyp
OPTICALDATA ... .. . i i e i i See page 8
Unit: mm
80.0£0.5
2.5+0.3 75.0+£0.3
Bl 3.5+0.5 73.5+£0.3
E s 8.040.3 9 54 14-91.0 4553
~ < 1- - - - - - . ---14 _‘o_‘ |4.0m::\x"k
&) 80666069988 | o < _75
— S ——1 | 2 7
I [ —NIEE |
| i ] — B Y 2 |
& 2 5
it 3.6540.1 L6402
et 57.740.1 4792.5 12.0max
3.4+£0.3
64.5+0.3
* IC height

Fig. 1 External dimension

54

® HITACHI




9.4

4.35

0.5
0.55 |

- 0000

Fig. 2 Display pattern

Unit: mm

16 >‘
RS —T—.
DSB“
4

Vpp ——=
Vo ——f N
15———: 1
b o e J

Fig. 3 Block diagram

(+5V)

Fig. 4 Power supply

V .
. Vpp—-Vo: LCD driving voltage
VR: 10kQ~20kQ
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TIMING CHARACTERISTICS

Item Symbol Test condition min, typ. max. Unit
Enable cycle time teye Fig.5, Fig. 6 1.0 - - us
Enable pulse width PwEH Fig.5, Fig. 6 450 - - ns
Enable rise/fall time teyr, tES Fig.5, Fig. 6 - - 25 ns
RS, R/W set up time tas Fig. 5, Fig. 6 140 - - ns
Data delay time tDDR Fig. 6 — — 320 ns
Data set up time tpsw Fig. 5 195 - - ns
Hold time th Fig.5, Fig. 6 20 - — ns
RS 2.2V 2.2V \
0.6V U.GV)
tas tH
=~
R/W /
0.6V / 0.6V
PWen t
tEf
. / 2.2V 2.2vY /
£ 06V 0.6V So.6v
tEr )__ tpsw ‘ tH
2.2V ) ;
DBo~ DB i Valid Data X s
. Va 0.6V
— teye
Fig. 5 Interface timing (data write)
oo
RS >< 2.2V 2.2V \l><
X 0.6V 0.6V A
tas ty
) 2.2V X 2.2v
R/W / \
PWen |t
/{2.2\/ : 2.2V /
E OAGE . 0.6V = LES Yosv
|a— LEr
tDDR tH
2.4V 2.4V
~ Valid Dat
DBo~DBr 0.4V e et 0.4V
- icyc
Fig. 6 Interface timing (data read)
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LMO16L

® 16 Character x 2 lines
® Built-in control LSI HD44780 type (see page 23)
m +5V single power supply

MECHANICAL DATA (Nominal dimensions)

Modulesize .. ......... 84W x 44H x 12D (max.) mm
Effective display area ............ 61W x 15.8H mm
Character size (6 x 7dots) ........ 2.96W x 4.86H mm

Pitch ......... .. .. ... ... .. ... 3.55mm
Dotsize .................... 0.56W x 0.66H mm
Weight . ........ ... ... .. ..., about 25 g

ABSOLUTE MAXIMUM RATINGS min. max.

Power supply for logic (Vpp—Vsg)....... 0 70V
Power supply for LCD drive

Vop—=Vo) « v v 0 135V
Input voltage (Vi) . . ............... Vss Voo V
Operating temeprature (Ta) . ........... 0 50°C
Storage temperature (Tstg) . . .. ... ... -20 70°C

ELECTRICAL CHARACTERISTICS

INTERNAL PIN CONNECTION

Pin No. | Symbol Level Function
1 Vss - ov
2 Voo — +5V Power supply
3 Vo - -
s | ms [ wu |l oo code o
s | aw | w | GarioRmede )
6 E H,H—=>L Enable signal
7 DBO H/L l
8 DB1 H/L
9 DB2 H/L
10 DB3 H/L Data bus line
1 DB4 H/L Note (1), Note (2)
12 DBS H/L
13 DB6 H/L
14 DB7 H/L

Note:
— o -_—
Ta=25C, VDD =50V 025V In the HD44780, the data can be sent in either 4-bit 2-operation or
Input ““high’’ voltage (Vi) .. .. .......... 2.2 V min. 8-bit 1-operation so that it can interface to both 4 and 8 bit MPU's.
Input “low’" voltage (Vi) ............:. 0.6 Vmax. (1) When interface data is 4 bits long, data is transferred using only 4
Output high voltage (Von) (—lon =0.2mA) . . 2.4 V min. buses of DB,~DB, and DB,~DB, are not used. Data transfer
Output low voltage (Va, ) (I =12 mA) 0.4 Vmax between the HD44780 and the MPU completes when 4-bit data is
p g oL’ VoL : T M ax. transferred twice. Data of the higher order 4 bits (contents of
Power supply current (Ipp ) (Vpp =5.0V) .. 1.0 mA typ. DB, ~DB, when interface data is 8 bits long) is transferred first
3.0 mA max. and then lower order 4 bits (contents of DB, ~DB, when interface
Power supply for LCD drive (Recommended) (Vpp—Vo) data is 8 bits long).
Du=1/16 (2) When interface data is 8 bits long, data is transferred using 8 data
atTa=0C .............. 46V typ. buses of DB, ~DB, .
atTa=25°C ............. 4.4V typ.
atTa=50°C . ............ 4.2 V typ.
OPTICALDATA .. ... . . i, See page 8
Unit: mm
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Fig. 1 Display pattern
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Unit: mm

Fig. 4 Power supply
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Fig. 2 External dimensions
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TIMING CHARACTERISTICS

Item Symbol Test condition min. typ. max. Unit
Enable cycle time teye Fig.5, Fig. 6 1.0 - - us
Enable pulse width PwEH Fig.5, Fig. 6 450 — — ns
Enable rise/fall time ter, tes Fig.5, Fig. 6 - - 25 ns
RS, R/W set up time tas Fig. 5, Fig. 6 140 - - ns
Data delay time tpDR Fig.6 - - 320 ns
Data set up time topsw Fig. 5 195 - - ns
Hold time tH Fig.5, Fig. 6 20 - ) ' -:»' : ns

2.2V
RS L 2.2V 2.2V
0.6V 0.6V 7
tas ty
R/W
/ 0.6V /»(J.GV
PWeny tH
tES
. /G.ZV 2.2v\\ /
£ 0.6V 0.6V X J 0.6V
tEr e tosw th
2.2V 2.2V
DBo~DB7 0.6V Valid Data 0.6V
4 icve
Fig. 5 Interface timing (data write)
L ooy ;
RS >< 2.2V 2.2V N5<
K 0.6V 0.6V V.
L tas tH
) 2.2V X 22y
R/W / \
PWen tH

/l 2.2V 2.2V /
E 0.6\/7 0.6V L(—- tEf 0.6V

7
| | LEr
tDDR iH
2.4V 2.4V
~ Valid Data
DBo~DBr 0.4V ' 0.4V
- teye

Fig. 6 Interface timing (data read)
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LMO32L

® 20 Character x 2 lines INTERNAL PIN CONNECTION

® Built-in control LSI HD44780 type (see page 23)

Pin No. by i
= +5V single power supply m1 o Sy\;n ol Level . Function
s —
MECHANICAL DATA (Nominal dimensions) 2 Vpob - +5V Power supply
Module size . ... .. 116W x 39H (max.) x 13D (max.) mm 3 Vo _ _
Effective displayarea ............ 83W x 18.6H mm 4 RS HIL L: Instruction code input
Character size (5x 7dots) ......... 3.2W x 4.85H mm H: Data input
Pitch . . ..... ... .. . . . . 3.7 mm 5 R/W H/L H: Data read (LCD module—~>MPU)
L: i
DOSIZE . voooeseeee e, 0.6W x 0.65H mm _ Data write (LCD module MPU)
Weight . ..ottt i about 50 g & E_|H.H2L Enable signal
7 DBO H/L
ABSOLUTE MAXIMUM RATINGS min, max. 8 DB1 H/L
Power supply for logic (Vpp—Vss)-- - - - .0 70V 9 DB2 H/L
Power supply for LCD drive 10 DB3 H/L Data bus line
]
Vob—Vo) . oviieie oo 20 135V 1 DB4 H/L Note (1), Note (2)
Input voltage (Vi) .. ........... ... Vss Vpp V 12 DB5 H/L
Operating temperature (Ta) ............ 0 50°C 13 DB6 | HI/L
Storage temperature (Tstg) . .. ....... -20 70°C 14 DB7 H/L
ELECTRICAL CHARACTERISTICS Note:
o _ :
Ta=25C, Vpp =50V *0.25V In the HD44780, the data can be sent in either 4-bit 2-operation or
Input “high”’ voltage (Vig) . ............. 2.2V min 8-bit 1-operation so that it can interface to both 4 and 8 bit MPU's.
Input “low” voltage (Vi ) .............. 0.6 V max (1) When interface data is 4 bits long, data is transferred using only 4
Output high voltage (Voy) (—lon =0.2mA) .. 2.4 V min, buses of DB,~DB, and DB,~DB, are not used. Data transfer
_ between the HD44780 and the MPU completes when 4-bit data is
Output low voltage (Vo) (lo =1.2mA).... 04V max. ) ] )
_ 2 transferred twice. Data of the higher order 4 bits (contents of
Power supply current (Ipp) (Vpp =5.0 V) .. 2.0 mA typ. DB, ~DB, when interface data is 8 bits long) is transferred first
4 3.0 mA max. and then lower order 4 bits (contents of DB, ~DB, when interface
Power supply for LCD drive (Recommended) (Vpp—Vo) data is 8 bits long).
Du=1/16 (2) When interface data is 8 bits long, data is transferred using 8 data
atTa=0°C .............. 48V typ buses of DB, ~DB, .
atTa=25"C . ...ovvnenn. 4.4V typ
atTa=50°C ............. 36 Vityp
OPTICALDATA - -« i i i i e e e See page 8

Unit: mm
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Fig. 1 Display pattern
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Unit: mm

i

Fig. 4 Power supply

Vpp-Vo: LCD driving voltage

VR: 10kQ~20k$2
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TIMING CHARACTERISTICS

Item Symbol Test condition min typ. max. Unit
Enable cycle time teye Fig. 5, Fig. 6 1.0 ~ - us
Enable pulse width PwEH Fig.5, Fig. 6 450 - - ns
Enable rise/fall time ter, tet Fig.5, Fig. 6 - - 25 ns
RS, R/W set up time tas Fig.5, Fig. 6 140 - - ns
Data delay time tDDR Fig. 6 — - 320 ns
Data set up time tpsw Fig.5 195 - - ns
Hold time tH Fig.5, Fig. 6 20 — - ns
\
RS 2.2V 2.2V
0.6V 0.6V 7
tas tH
v \ /
0.6V 7 0.6V
PWen tH
tEf
. / 2.2V 2.2\/\\ /
0.6V 0.6V | X A 0.6V
tEr tpsw |
—— -,
2.2V 2.
DBo~ DBr ooy Valid Data . 22}’
- teye
Fig. 5 Interface timing (data write)
/ \
RS 2.2V 2.2V
LU-GV O.SV/-
 tas tH
, 2.2V X 2.0v
R/W / \
- PWen Lt
£ 2.2V 2.2V / -
£ o.sv,/ 0.6V = \=- £/ Losv
e s LEr ’
tDDR tH
2:4V . 2.4V
DBy~ DB 04V Valid Data 0.4V
tcve
"

Fig. 6 Interface timing (data read)
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LMO17L

® 32 Character x 2 lines INTERNAL PIN CONNECTION

@ HITACHI

8 Built-in control LSl HD44780 type (see page 23) -
. LPin No. | Symbol Level Function
® +5V single power supply
K Vss - ov
MECHANICAL DATA (Nominal dimensions) { 2 V;D _ 5V Power supply
Module size . .. 174.5W x 33H (max.) x 13.4D (max.) mm 3 Vo _ —
Effective display area . ....... 141.19W x 16.75H mm 4 Rs L L: Instruction code input
Character size (5x 7dots) ........ 3.45W x 4.85H mm H: Data input
Pitch .. ...... .. .. . . . . . . ... 4.2 mm 5 R/W H/L H: Data read (LCD module>MPU)
Dot size 0.65W x 0.65H mm L: Data write (LCD module <MPU)
Weight ... ...t about 60g L 6 E H H~L Enable signal
( 7 DBO H/L
ABSOLUTE MAXIMUM RATINGS 8 DB1 H/L
min.  max. 9 DB2 H/L
Power supply for logic (Vpp —Vss) 0 7.0V 10 DB3 H/L Data bus I
. t
power supply for LCD drive (Voo —Vo) . 0 13.5V 1 DB4 H/L a ?\loges(;n)e' Note (2)
Inputvoltage (Vi) . ................ Vss Vpp V 12 DBS H/L
Operating temperature (Ta) .......... 0 50°C 13 DB6 /L
Storage temperature (Tstg) . . .. ...... —20°C 70°C 14 DB7 H/L
ELECTRICAL CHARACTRISTICS Note
—9E° _ ote:
Ta—25“C., V}? p=5.0V 0.25V In the HD44780, the data can be sent in either 4-bit 2-operation or
Input ““high” voltage (Vi) ............. 2.2V min.  g.pit 1-operation so that it can interface to both 4 and 8 bit MPU's.
Input “low” voltage (V;) .............. 0.6V max. (1) When interface data is 4 bits long, data is transferred using only 4
Output high voltage (Vo) (—lgy=0.2mA). .. 2.4V min. buses of DB,~DB, and DB,~DB, are not used. Data transfer
Output low voltage (Vo ) (Ig=1.2mA) 0.4V min. between the H.D44780 and the MI?U completes when 4-bit data is
p ly current (1 Y =5.0V) 1.0 mA transferred twice. Data of the higher order 4 bits (contents of
ower supply DD bo—+- - 1.OmA typ. DB,~DB, when interface data is 8 bits long) is transferred first
3.0 mA max. and then lower order 4 bits (contents of DB, ~DB, when interface
Power supply for LCD drive (Recommended) (Vpp —Vo) data is 8 bits long).
Du=1/16 (2) When interface data is 8 bits long, data is transferred using 8 data
atTa=0’C. .o 4.6V typ buses of DB, ~DB, .
atTa=25°C ... .ot 4.4V typ
atTa=b0°C .. ..........oounrn... 4.2V typ
OPTICALDATA . ... .. . i iie e, See page 8
Unit: mm
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Fig. 1 Display pattern
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Unit: mm
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TIMING CHARACTERISTICS

Item Symbol Test condition min, typ. max. Unit
Enable cycle time teye Fig. 5, Fig.6 1.0 - - MuS
Enable pulse width PwEH Fig. 5, Fig. 6 450 - — ns
Enable rise/fall time tey, tes Fig. 5, Fig. 6 - - 25 ns
RS, R/W set up time tas Fig. 5, Fig. 6 140 - - ns
Data delay time tDpR Fig. 6 - - 320 ns
Data set up time tpsw ' Fig. 5 195 - - ns
Hold time tH Fig. 5, Fig. 6 20 - - ns
RS 2.2V 2.2V \><
0.6V (ﬂ}
tas ty
AW 0.6V 146V
PWEH iy
] LES
. / 2.2V 2.2V /
A1 0.6V 0.6V A 0.6V
e o tpsw tH

2.2V
0.6V

2.2V
0.6V

DBo~DB? Valid Data

tcye

Fig. 5 Interface timing (data write)
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0.6V 4 0.6V =1/ Ko

E
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Fig. 6 Interface timing (data read)
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LMO18L

® 40 Character x 2 lines
®m Built-in control LS| HD44780 type (see page 23)
® +5V single power supply

MECHANICAL DATA (Nominal dimensions)

Module size . ... 182W x 35.5H (max.) x 13D (max.) mm
Effective display area .......... 154.4W x 15.8H mm
Character size (b x 7 dots) ......... 3.2W x 4.85H mm
Pitch . ....... ... . .. 3.7 mm
Dotsize ..........ouuiiiiinn. '0.6W x 0.65H mm
Weight . ... ... ... .. . . ... about 65g
ABSOLUTE MAXIMUM RATINGS
min max.
Power supply for logic (Vpp —Vss) .. .... 0 7.0V
Power supply for LCD drive (Vpp—Vo).... O 13.5V
Input voltage (V;) . .. .............. Vgs Vpp V
Operating temperature (Ta) . ........... 0 50°C
Storage temperature (Tstg) . .. ........ -20 70°C
ELECTRICAL CHARACTRISTICS
Ta=25°C, Vp p=5.0V £0.25V
Input “high” voltage (Vi) . ... .. ........ 2.2V min.
Input “low’ voltage (V;.) .............. 0.6V max.
Output high voltage (Vgon) (—lon=0.2mA) . .. 2.4V min.
Output low voltage (Vo) (loL=1.2mA) . .. .. 0.4V max.
Power supply current (Ipp) (Vpp=5.0V) ... 1.0 mA typ.
3.0mA max.
Power supply for LCD drive (Recommended) (Vpp —Vo)
Du=1/16
atTa=0C.......... .. .. 46V typ
atTa=25°C .. .............. e 4.4V typ.
atTa=b0°C ... vi 42V typ
OPTICALDATA .. ... e See page 8

INTERNAL PIN CONNECTION

Pin No. | Symbol Level Function
1 Vss - ov
2 Vpo - +5V Power supply
3 Vo - -
| Rs | Wi | feeton codeineu
5 | RW | HL I Data write (LCD moduie <MPU)
6 E H, H—>L Enable signal
7 DBO H/L
8 DB1 H/L
9 DB2 H/L
10 DB3 H/L Data bus line
11 DB4 H/L Note (1), Note (2)
12 DB5 H/L
13 DB6 H/L
14 DB7 H/L

Note:

In the HD44780, the data can be sent in either 4-bit 2-operation or

8-bit 1-operation so that it can interface to both 4 and 8 bit MPU's.

(1) When interface data is 4 bits long, data is transferred using only 4
buses of DB,~DB, and DB,~DB, are not used. Data transfer
between the HD44780 and the MPU completes when 4-bit data is
transferred twice. Data of the higher order 4 bits (contents of
DB,~DB, when interface data is 8 bits long) is transferred first
and then lower order 4 bits (contents of DB, ~DB;, when interface
data is 8 bits long).

(2) When interface data is 8 bits long, data is transferred using 8 data
buses of DB, ~DB,, .

Unit: mm
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Fig. 1 Display pattern
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Unit: mm

-

Fig. 4 Power supply
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Fig. 3 Block diagram
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Vpp-Vo: LCD driving voltage
VR: 10kQ~20kQ
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TIMING CHARACTERISTICS

Item Symbol Test condition min. typ. max. Unit
Enable cycle time teye Fig. 5, Fig. 6 1.0 - - us
Enable pulse width PweEH Fig. 5, Fig. 6 450 - - ns
Enable rise/fall time ter, tef Fig. 5, Fig. 6 - - 25 ns
RS, R/W set up time tas Fig. 5, Fig. 6 140 - - ns
Data delay time tDDR Fig.6 - - 320 ns
Data set up time tpsw Fig.5 195 - - ns
Hold time tH Fig. 5, Fig. 6 20 - - ns
YA
RS 2.2V 2.2V
0.6V 0.6V 7
tas tH
- /
/ 0.6V /—0.6V
PWen tH
tEf
- |-
. /l 2.2V 2.2v\\ /
J 0.6V 0.6V | X A0.6V
LEr e tosw - tH
2.2V N /2.2v
DBo~ DB Valid Data K
0.6V 7 0.6V
o tcye
Fig. 5 Interface timing (data write)
/
RS 2.2V 2.2V \
£ 0.6V 0.6V £
tas tH
) £ 2.0V X 22v
R/W / \
PWen tH
/l 2.2V 2.2V /
E 0.6V 5 0.6V \=-tE7 Yosv
| |ea— [Er
tDDR 134
2.4V 4V
DBo~DB7 0.4V Valid Data 3 i:/
- tcye
Fig. 6 Interface timing (data read)
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LMO41L

® 16 Character x 4 lines
= Built-in control LS| HD44780 type (see page 23)
® +5V single power supply

MECHANICAL DATA (Nominal dimensions)

INTERNAL PIN CONNECTION

Module size , . ......... 87W x 60H x 12D (max.) mm
Effective displayarea ........... 61.8W x 25.2H mm
Character size (5 x 7dots) ........ 2.95W x 4.15H mm

Pitch . ...... ... ... .. .. .. . ... 3.55 mm
Dotsize .............ccu.... 0.55W x 0.55H mm
Weight .. ....... ... ... . ... about 60g

ABSOLUTE MAXIMUM RATINGS

Power supply for logic (Vpp —Vgs) ...... 0 7.0V
Power supply for LCD drive (Vo —Vo).... O 13.5V
Inputvoltage (V;) . ................ Vss Vpp V
Operating temperature (Ta) ....... . 0 50°C
Storage temperature (Tstg) . . . ........ -20 70°C
ELECTRICAL CHARACTRISTICS
Ta=25°C, Vpp=5.0V+0.25V
Input ““high”’ voltage (Vi) . . ... ......... 2.2V min,
Input “low’ voltage (Vi) .............. 0.6V max.
Output high voltage (Vo) (—1gy=0.2mA) . .. 2.4V max.
Output low voltage (Vg ) (loL=1.2mA) ... .. 0.4V max.
Power supply current (Ipp) (Vpp=5.0V) ... 1.0 mA typ.
3.0mA max.
Power supply for LCD drive (Recommended) (Vpp—Vo)
Du=1/16
atTa=0C.......... ..., 46V typ
atTa=25°C...........covunnnn.. 44V typ
atTa=B0°C . ..........oovunnnn.. 42V typ
OPTICALDATA ... ... .. ittt See page 8
Unit: mm
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Fig. 1 Display pattern

Pin No. | Symbol Level Function
1 Vsg - ov
2 Voo - +5V Power supply
3 Vo — -
L: Instruction code input
4 RS H/L H: Data input
H: Data read (LCD module—~>MPU)
5 RIW | HL L: Data write (LCD module<MPU)
6 E H,H—>L Enable signal i
7 DBO H/L
8 DB1 H/L
9 DB2 H/L
10 DB3 H/L Data bus line
1 DB4 H/L Note (1), Note (2)
12 DBS H/L
13 DB6 H/L
14 DB7 H/L
Note:

In the HD44780, the data can be sent in either 4-bit 2-operation or

8-bit 1-operation so that it can interface to both 4 and 8 bit MPU's.

(1) When interface data is 4 bits long, data is transferred using only 4
buses of DB,~DB, and DB,~DB, are not used. Data transfer
between the HD44780 and the MPU completes when 4-bit data is
transferred twice. Data of the higher order 4 bits (contents of
DB,~DB, when interface data is 8 bits long) is transferred first
and then lower order 4 bits (contents of DB, ~DB, when interface
data is 8 bits long).

(2) When interface data is 8 bits long, data is transferred using 8 data
buses of DB, ~DB, .

DISPLAY POSITION AND DD RAM ADDRESS

Character No. | 1 2|3 |4 |56 7|8/|9]|10 (11 {12 |13 |14 |15 |16

st line 80 |81 |82 |83 84 (85 |86 (87 (88 |89 |8A |8B |8C |8D |8E |8F
2nd line Co |C1 |C2 |C3 |C4 |C5 |C6 |C7 [C8 |C9 |[CA [CB |CC |CD |CE |CF
3rd line 90 (91 |92 |93 (94 (95 (96 (97 (98 |99 |9A |9B [9C |9D |9E |9F
4th line DO |D1 |D2 (D3 |D4 |D5 |D6 |D7 |D8 |[D9 DA |DB ([DC DD |DE |DF

Note:

(1) 80 ~ DF are described in hexidecimal for DD RAM address.

(2) The set to HD44780 are "N ="1",F="0" (2 lines 5 x 7 + cursol).”

(3) DD RAM address is no series in line. Address set is necessary to
change the lines.

(4) Circuit is equal to 32 characters by 2 lines type.

(5) In case of executing shift, first line and third line are shifted con-
tinuously, also second line and fourth line. Therefore it happens
that display of third line is transfered to first line.

@ HITACHI 69




87.0+1.0
12max
25%05 82.0+0.3
10.0£0.5 2.54 pi 2 45-6.0
+H
14-41.0 b @ || 40max*
S / oD 1
S D $0¢00 Aee?'eee—— & ol |
< 2 14 |
T T |
3 — > __\ |
p 0
- h - |
H
P I <= . - il
S ~ ' = = h
e ] ! '
1
I
- _ - L
1
oy
C >
M
|
2840.5 J o1
1603 618403 - g05 1640.2 | 5.2max
10£0.5 85,0405 21C height
eigl
Fig. 2 External dimensions
r— - — - — - — — - - - —— — — = 7
! |
~
| 1 ) |
v
[ [
' 40 40 I
| |
| 16 |
E —be LCD |
R/W et — |
RS -——l—— ’
| LCD 1I
DBO 40 40 |
| s |
DB? |
Vs mtmi 4 HDaaros [y HD4e104
Vo |
Vbo ——. |
- |
Fig. 3 Block diagram
(+5V)
Vop
Vop-Vo
LCM Vo § VR .

Vss 77;

Fig. 4 Power supply

Vpp-Vo: LCD driving voltage
VR: 10k2~20k$2
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TIMING CHARACTERISTICS

Item Symbol Test condition min, typ. max. Unit
Enable cycle time teye Fig.5, Fig. 6 1.0 - - us
Enable pulse width PwEH Fig.5, Fig. 6 450 - - ns
Enable rise/fall time teyr, tEf Fig.5, Fig. 6 - - 25 ns
RS, R/W set up time tas Fig. 5, Fig. 6 140 - - ns
Data delay time tDDR Fig. 6 - - 320 ns
Data set up time tpsw Fig. 5 195 - - ns
Hold time tH Fig.5, Fig. 6 20 - - ns
RS 2.2V 2.2V Y
0.6V ().6\/7
tas tH
R/W 0.6V /46V
PWEn ty
tEf
/2.2v 2.2V ) /
£ J/ 0.6V 0.6V / 0.6V
tEr - tDsw tH
2.2V 2.2V
~ Valid Dat
DBo~DE 0.6V alie Late 0.6V
o tcyc
Fig. 5 Interface timing (data write)
RS 2.2V
0.6V
taAs
l
) 2.2V 2.2V
R/W
PWen tH
/l 2.2V 2.2V /
E |-
0.6V 4 0.6V == N=t£/ Yosv
tEr
g £ thDR tH
2.4V i 2.4V
~ ’ Valid Dat ’
DBa~DBy 0.4V>( e bt 0.4V
|- tecye
Fig. 6 Interface timing (data read)
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LMO44L

20 Character x 4 lines
Built-in control LSl HD44780 type (see page 23)
+5V single power supply

MECHANICAL DATA (Nominal dimensions)

Modulesize . . ......... 98W x 60H x 12D (max.) mm
Effective displayarea ........... 76.0W x 25.2H mm
Character size (6 x 7dots) ........ 2.95W x 4.15H mm
Pitch .................. R 355 mm
Dotsize .................... 0.55W x 0.55H mm
Weight ....... ... ... .. ... . .. about 65 g
ABSOLUTE MAXIMUM RATINGS min.  max.
Power supply for logic (Vpp—Vss) - . ...... 0 70V
Power supply for LCD drive (Vpp—Vg) .. ... 0 135V
Input voltage (Vi) ... ............... Vss Vpp V
Operating temperature (Ta) ............. 0 50°C
Storage temperature (Tstg) . . . ......... -20 70°C
ELECTRICAL CHARACTERISTICS
Ta=25°C,Vpp =5.0V +0.25 V
Input “high” voltage (Vig) . ... .......... 2.2V min
Input “low” voltage (Vi) .............. 0.6 V max.
Output high voltage (Vgou) (—lgy =0.2 mA) . 2.4V min.
Output low voltage (Vg ) (loL =1.2 mA) ... 0.4V max
Power supply current (Ipp) (Vpp =5.0 V) .. 1.0 mA typ.
3.5 mA max.
Power supply for LCD drive (Recommended) (Vpp—Vo)
Du=1/16
atTa= 0°C . o.ov v 46V typ
atTa=25°C ........oovunnnn... 44V typ
atTa=50°C .........couuui.... 42V typ
OPTICALDATA . ... .. i, See page 8
Unit: mm
70.4
3.55
2.95
| 0.55
L 0.6
T Oooog o - - - - -~ —— = —- o
\ 0ooog a
.| Bl<| oooog | o
ol = S < ooooo P 208
| < oooog O
w oooog | o
oooog a
1 00000 O- - - - _ o ___ o
= [ T e m}
z 21 1 l “0 !
s ooooo O- - — — _ _ _ _ o __ mi
[ o el O
| [ 1
L4l 60
OoOo0o O- _ _ - _ _ _ _ _ _ ___ _._ o
Ooooog O~~~ " " - - - - - - - — - a
b ] f 8 |
_ ooooo oo o _ im}
Fig. 1 Display pattern
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INTERNAL PIN CONNECTION

Pin No. | Symbol Level Function
1 Vss — ov
2 Vbp — +5V Power supply
3 Vo - -
L: Instruction code input
4 RS H/L H: Data input
H: Data read (LCD module—~>MPU)
5 R/W H/L L: Data write (LCD module <MPU)
6 E H,H—>L Enable signal
7 DBO H/L |
8 DB1 H/L
| 9 DB2 H/L
| 10 DB3 H/L Data bus line
11 DB4 H/L Note (1), Note (2)
12 DBS H/L
13 DB6 H/L
14 DB7 H/L
Note:

In the HD44780, the data can be sent in either 4-bit 2-operation or
8-bit 1-operation so that it can interface to both 4 and 8 bit MPU's.

(1)

(2)

When interface data is 4 bits long, data is transferred using only 4
buses of DB,~DB, and DB,~DB, are not used. Data transfer
between the HD44780 and the MPU completes when 4-bit data is
transferred twice. Data of the higher order 4 bits (contents of
DB,~DB, when interface data is 8 bits long) is transferred first
and then lower order 4 bits (contents of DB, ~DB, when interface
data is 8 bits long).

When interface data is 8 bits long, data is transferred using 8 data
buses of DB,~DB, .

DISPLAY POSITION AND DD RAM ADDRESS

Character No. | 1 2 3|4|5]|6 7 8 | 9 [10 (11 [12 {13 (14 |15 (16 [17 {18 [19 |20
1st line 80 |81 |82 83' 84 |85 |86 (87 (88 {89 (8A 8B (8C [8D |8E [8F (90 |91 {92 |93
2nd line CO [C1 |C2 |C3 |C4 |C5 [C6 (C7 |C8 |C9 |CA [CB |CC |CD |CE |CF (DO |D1 |D2 [D3
3rd line 94 {95 |96 (97 |98 (99 [9A {9B |9C |9D |9E [9F [AO [A1 |A2 |A3 |A4 |A5 |A6 (A7
4th line D4 |D5 |D6 lD7 D8 |D9 DA [DB |DC (DD (DE |DF [EO (E1 |E2 |E3 |E4 |E5 |E6 |E7

Note:

(1) 80 ~ E7 are described in hexidecimal for DD RAM address.

(2) The set to HD44780 are “N =""1"", F="0" (2 lines 5 x 7 + cursol).”

(3) DD RAM address is no series in line. Address set is necessary to

change the lines.

{4) Circuit is equal to 40 characters by 2 lines type.

(5) In case of executing shift, first line and third line are shifted con-

tinuously, also second line and fourth line. Therefore it happens
that display of third line is transfered to first line.
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Unit: mm

- L=
R/W———}———

RS LCD-II 1;\
v

DBo LCD
fon i
DB7
|
I
|
|
|
|
|

ﬂ} {m ﬁL
4 Y HD44104 > HD44104 4

g ————— ]

Fig. 3 Block diagram

9804 1.0
25%05 93.0£0.3
100405 2.54pitch o o 12max
14-$1.0
E E’: 5-8max 4.0max ¥
.
g -~ 6900000 - la 1
<
S 12 14 ]‘
Sl .
o [ u &l !
—— c——
Q| = ! |
3 | | |
(I 1 ) ) ) 20 I
I3 | |
wnl o @ o
33 | 21 40 I b - |
I N I | I < =
I Q8 B
a 60
| | I
| 61 ~ B _ 80 l I
1 l
| I |
D | 28+05 ———> —— T | |
5 - . Sil
& 4 p
110405 760403 || L6+02
1-925 -
*IC height
Fig. 2 External dimension
————e
Von ——l '\ _'\
4 HD44104 HD44104 4
Vo ——) _/ A.T—

(+5V)

Vpp- Vo

LCM Vo § VR T

Vss )7%

Fig. 4 Power supply

Vpp-Vo: LCD driving voltage
VR: 10kQ~20k
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TIMING CHARACTERISTICS

Item Symbol Test condition min, typ. max. Unit
Enable cycle time teye Fig.5, Fig.6 1.0 - - us
Enable pulse width PwEH Fig.5, Fig. 6 450 - — ns
Enable rise/fall time ter, tef Fig.5, Fig. 6 - — 25 ns
RS, R/W set up time tas Fig. 5, Fig.6 140 - — ns
Data delay time tDDR Fig. 6 - - 320 ns
Data set up time tpsw Fig.5 195 - - ns
Hold time tH Fig.5, Fig. 6 20 - — ns
RS 2.2V 2.2V
0.6V 0.6V 7
tas iy
D
ww /
0.6V 7 0.6V
PWen th
tE/
. / 2.2V 2.2v\\ /
£ v6v 0.6V [ fo.6v
LEr - tpsw ty
2.2V N 7
DBo~DB; ey Valid Data ><2'2V7
. / 0.6V
| teye
Fig. 5 Interface timing (data write)
o o0
RS >< 2.2V 2.2V N(
K 0.6V 0.6V £
tas ty
_ £ 2.2V X 2.2V
R/W / \
PWey tH
/l 2.2V 2.2V /
2 0.6V 2 0.6V = N=tg; 0.6V
o . [Er
tDDR tH
2.4V 2.4
DBo~ DB 04V Valid Data 0 4\\;
icye
[—
Fig. 6 Interface timing (data read)
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GRAPHIC LCD MODULE

This module consists of LCD device, drive LSI, PC board,
and other parts.

By attaching the control LSI HD61830, graphics, numerals,
alphabets, Japanese, and symbols can be displayed.

CONTROL LSI HD61830
CONTROL CIRCUIT BOARD CB-SERIES (CB1020R,
CB1026R, CB1030R)

H2525 (239 x 20 DOT)

LMO021 (479 x 24 DOT)

LM200 (240 x 64 DOT)

LM213B (256 x 64 DOT, BUILT-IN CONTROLLER)
LM211 (640 x 64 DOT)

LM212 (640 x 48 DOT)

LM215 (480 x 128 DOT)
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CONTROL LSI HD61830

®  Graphic LCD Module controller driver

m Applicable type: H2525 - LM021 - LM200 - LM211 - LM212 - LM215

LM213B (Built-in controller)

The HD61830 is a dot matrix liquid crystal graphic display
controller LS| that stores the display data sent from an 8-bit
microcomputer in the external RAM to generate dot matrix
liquid crystal driving signals.

It is possible to select the graphic mode in which the 1-bit
data of the external RAM corresponds to the ON/OFF state
of 1 dot on liquid crystal display and the character mode
in which characters are displayed by storing character codes
in the external RAM and developing them into the dot pat-
terns with the internal character generator ROM. Both modes
can be provided for various applications.

The HD61830 is produced in the CMOS process. Thus, the
combination with a CMOS microcomputer can accomplish a
liquid crystal display device with lower power dissipation.

FEATURES

Dot matrix liquid crystal graphic display controller
Display control capacity

Graphicmode . ..... 512 k dots (26 bytes)
Character mode . . . . . 4096 characters (2!2 characters)
Internal character generator ROM . .. .. 7360 bits

160 types of 5 x 7 dot character fonts
32 types of 5 x 10 dot character fonts
(Can be extended to 256 types (4k bytes max.) by ex-
ternal ROM)

Interfaceable to 8-bit MPU

Display duty (Can be selected by a program)
Static to 1/128 duty selectable

Various instruction functions
Scroll, Cursor ON/OFF/blink, Character blink, Bit mani-
pulation

Display method ... ... Selectable A or B types

Internal oscillator (with external resistor and capacitor)

Low power dissipation

Power supply: Single +5V

CMOS process

60-pin flat plastic package

]Total 192 types
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Internal Character Generator Patterns and Character Codes

111041111

1101

10111100

1010

Higher

bit[0010|0011{0100{0101{0110{0111

Lower

4bit

xXxXxx0000

XXXx0001

XXxx0010

Xxxx0011

XXxXx0100

XXXx0101

XXxXx0110

XXxx0111

XXxx1000

XXxXxx1001

XXxx1010

Xxxx1011

XXxX1100

XXxX1101

Xxxx1110

XXXX1111

77
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EXAMPLE OF CONFIGURATION

® Graphic Mode

MPU HD 61830 Liquid crystal
display module
MDgy~ 1 MA s
RAM
® Character Mode (1) (Internal Character Generator)
iquid crystal
MPU HD 61830 L%qm e
display module
MD, - ; MA, _
RAM
® Character Mode (2) (External Character Generator)
Liquid crystal
MPU HD61830 display module
Roo~1 MA|2~15 MA:,~||
ROM  [Fo-— RAM
® Parallel Operation
(Master)
Liquid crystal| Liquid crystal
MPU HD61830(1) - display('l;nodule display module
(2)
CS [cR[SYNC |
RAM
L.{CR SYNC
HD 61830 (2)
cs(Slave)
RAM

78
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6L

HD 6800 HD 61830 s
Ao RS WE WE OE L WE OE 77
MA, Ao RAMI(1) 77 Ao RAM (2)
Au P el NG CLR I L=+ umeite K
B3 _ MA A Ay
Ay Cs cs Cs
Ay
VMA; MA, i ﬁ'>°
D DBy MA
so : : S s 12
D7 MAN
\ 231 MA |
¢ MD, <
R/W R/W MO, 192 O
~ A ~ A
RD., Dvo 2 A, ©
s K—s ROM OE
RD- D, HN 462716 CE 37
D1 D1
FLM FLM
— MB MB
CL2 CL2 LCD M I
RES D2 D2 LM z%?)u ©
MA +5V
R C CR GND
LC :/SV
5 k- 4 —\,Y\’J o
+5v —— A
GND —
-5V —

(8%g 04 Ja10eiRY) ‘DD [BUIAIXT ‘aPO Jo1%eleyD) NOILVIITddV
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IHOVLIH ®

HD 6800
MPU

DB,_, D1
HD61830 D2
CS E controller
RS R/W CL1, CL2
RES
- MB, FLM
MA,_ s
MD, _- WE
RAM
16K bits
cMos
GND
Vop(5V) L
VEE (- 5V) ?

HD 44100H

i

1
HD44100H |-~ —-------~——--~ -1 HD44100H '
'
- LCD
-4
]
'
HD44100H | _ _ _ ] HD44100H !

I

Vi—Vé

Power supply for
) liquid crystal
display drive

LM200 .
-—
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CONTROL CIRCUIT BOARD CB-SERIES CB1020R-CB1026R-CB1030R

These CB-SERIES (mounted with control LSI HD61830 and
a socket for the refresh memory) is a control circuit board for
graphic display modules.

These CB-SERIES allows direct connection to the MPU bus
line. The HD61830 controls timing signal generation and
data conversion required for a liquid crystal display (LCD)
module, resulting in simplification of the graphic display
system configuration. These CB-SERIES operates in the
graphic and character modes. In the graphic mode, the con-

tents of the refresh memory are displayed as is on the LCD
to allow display of figures, graphs, and pictures.

In the character mode, the 8-bit parallel code for each charac-
ter is converted to the corresponding dot pattern by the
character generator in these CB-SERIES and displayed on the
LCD. The built-in character generator converts 192 characters
consisting of 160 JIS characters and 32 special pattern charac-
ters. An additional character general for character patterns
required by the customer may also be mounted.

TYpoies CB1020R CB1026R CB1030R
Item
Controller HD61830, 1 piece HD61830, 1 piece HD61830D, 2 pieces
Refresh RAM 2 k bytes 4 k bytes 8 k bytes
Attachable ROM 2 k bytes 4 k bytes 4 k bytes
External dimension 78 x 53 mm 82 x 76 mm 125 x 85 mm

Object of LCM LMO021, H2525, LM200

LM021, H2525, LM200, LMO021, H2525, LM200,

LM211, LM212 LM211, LM212, LM215

CB1020R

_£QQQaDadooggQ

9 QQ0 500

oflefieliefefofiefiefe}elele]
40

oo
oQQC

coQ0CC00CCO0Q

CB1026R

Qa0
[efe) oo ede]

QoQooe

)Ge0o0ode

& tiffftiltn

® a3
HOB 1SA0A00

CB1030R
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H2525

m 239dot (W) x 20 dot (H) graphic and alpha-numeric display
m Control LSI HD61830 attachment type (see page 76)

INTERNAL PIN CONNECTION

Pin No. | Symbol Level Function
MECHANICAL DATA (Nominal dimensions) 1 FLM | H o | ofoach dismry ayela s the begining
Modul'e sizg ........... 220W x 53H x 15D (max) mm 2 M H/L | Control signal for a.c. driving
Effective display area ............. 163W x 17H mm 3 oL HoL The CL1 latches the serial data in the
Numberofdots ................. 239W x 20H dot shift registers.
Dotsize .................... 0.55W x 0.55H mm 4 D1 H/L | Serial row data
Pitch .................. 0.65W x 0.65H mm 5 CL2 H—>L | Clock signal for shifting the serial data
Weight . ....... ... ... .. ... ...... about 100g 6 |VpptBV)| — | Power supply for logic circuit
7 Vss(GND)!  — Ground
ABSOLUTE MAXIMUM RATINGS . 8 Veg(-5V) — Power supply for LC driving
Power supply for logic (V Vss) ) mmo' m;XdV 9 Vo - Operating voltage for LC driving
DD VSS/ -« o0 o . 10 NC _ N .
Power supply for LCD drive {(Vpp —VEee)... O 13.5V o Tonneeton
Inputvoltage (V;) . ................ Vss VpbpV
Operating temperature (Ta) . ........... 0 50°C
Storage temperature (Tstg) . .. ........ -20 60°C
ELECTRICAL CHARACTRISTICS
Ta=25°C, Vpp=5.0V+0.25V, VEE=—5.0V+0.25V
Input “high” voltage (Vin) .. ... .. .. 0.7 x VppV min.
Input “low” voltage (Vi) ......... 0.3 x VppV max.
Clock frequency (fcr o) . ..o oo L L. 210 kHz min.
300 kHz typ.
390 kHz max.
Power supply current (Ipp) . . . . . . . . ... .. 3mA typ.
(lgg) ...t . ... TmA typ.
D1 , D2 = GND, fc|_2=300 kHz
Power supply for LCD drive (Recommended) (Vo —Vgg)
Du=1/20
atTa= 0°C ..o 5.5V typ
atTa=25°C .. ... .. 5.0V typ
atTa=60°C. ..., .. 4.0V typ
OPTICAL DATA ... ..t it i i ieenn See page 8
Unit: mm ) Unit: mm
220+ 1.0
8.5+0.5 203+0.3
!‘ 155.25(239 dot) { 50203 210203 254305
B L SN L AT I 2
Tooooo O —r 2
00000 0 = —— — |3~
| 00ooo O N 7
§ 00000 O A4 | 2 - =" HN
= O0Oaond gl g (| = (38)
=l O00O00O0g D;_ | =z — : 10-410
D DD D I_] Dl E § V=0, 163+0.3 435
B 1 U - .
055 d st ﬁ
0.65 s £
:ll O O O O O O O O == = .T-l
Fig. 1 Display pattern Fig. 2 External dimensions * Parts height
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Voo
Vss

CL1
cL2
M
X1
— HD44104 | 20 LCD
Yo (] xrzu -~ 28
—e T =
Resistor 40 40 40 40 40 39
v I HD44104 few— HD44104 fw— HD44104 ja—] HD44104 |~ HD44104 fu— HD44104
EE —1
FLM
I T 1]
Dl — H H
J 1 I T | T
Fig. 3 Block diagram
(+5V)
Voo
Vo VR
LCM Vss T T]
’ Vo- VEE 77L7
VEE T -
(=5V)  Vo-Vgg: LCD driving voltage
VR: 10kQ~20kQ
Fig. 4 Power supply
TIMING CHARACTERISTICS
Item Symbol min, typ. max. Unit
Clock frequency foLa - - 500 kHz (Note 1)
Clock pulse width
(High level) TcwH 800 - - ns
Clock pulse width
(Low level) tewL 800 - - ns
Clock set up time tcsu 500 - - ns
Data set up time tsu 300 - - ns
FLM set up time tFsu 300 - - ns
M delay time tom —1000 0 +1000 ns (Note 2)
FLM hold time teH 0 - - ns
Data hold time toH 300 - - ns

Note 1. Optimum frequency for the highest contrast is different by the type of module.

Note 2. Timing of M signal to CLI may be in the range of £+1000ns.

Note 3. In adjusting FLM frequency, avoid setting it around the commercial frequency (50Hz+2Hz or 60Hz +2Hz) to prevent LCD flicker.
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Vini ) Vi Vi : 0.7X Vpp
ViL: 03X Vpp

CL1

tewh
tFH
——
Vin Vin
tFsu
FLM
tDM

Vi J><
M Vil —
tewh
CL2
Vin
Vio

D1

Fig. 5 Interface timing (data write)

0.63ms=T=1.25ms

CL1 1} ' [

T/240

D1

Note

Y%
Y1
Y2
Y3
_l
Y 238
Y 239
Y 240
Y1
Y2
Y3

FLM ____l I

S [ 1 []

N

20XT

Note: Data on Y240 is not indicated.

Fig. 6 Interface timing (data read)
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LMO21

® 479 dot (W) x 24 dot (H) graphic and alpha-numeric display
® Control LS| HD61830 attachment type (see page 76)

INTERNAL PIN CONNECTION

Pin No,| Symbol | Level Function
he FLM signal indi he beginni
MECHANICAL DATA (Nominal dimensions) L RLM | H e e e the beginning
Modulesize . ........ 290W x 60H x 13D (max) mm 2 M H/L | Control signal for a.c. driving.
Effective display area ............. 245W x 19H mm 3 oL H->L | The CL1 latches the serial data in the
Numberofdots ................. 479W x 24H dot shift registers.
Dotsize .................... 0.43W x 0.55H mm 4 D1 H/L | Serial row data
Pitch ................... 0.48W x 0.6H mm 5 D2 H/L | Serial row data
Weight . ............ ... ... .. ..... about 150g 6 CL2 H—=>L | Clock signal for shifting the serial data
7 |VppHdV)| — Power supply for logic circuit
ABSOLUTE MAXIMUM RATINGS ' 8 [Ves(GND)| = Ground
min max
i § : 9  |Vgel-5V)| - Power supply for LC driving
Power supply for logic (V.DD —Vss) ... 0 7.0V 10 Vo - Operating voltage for LC driving
Power supply for LCD drive (Vpp —Vgg)... O 13.5Vv
Inputvoltage (V) . ................ Vss VppV
Operating temperature (Ta) ............ 0 50°C
Storage temperature (Tstg) . .. ........ -20 60°C
ELECTRICAL CHARACTRISTICS .
Ta=25°C, Vpp=5.0V+0.25V, Vg g =—5.0V+0.25V Unit: mm
Input ““high” voltage (Vi) ......... 0.7 x Vpp V min. 229.87(47%dot) |
Input “low’” voltage (Vi) ......... 0.3 x VppV max. El
Clock frequency (fe o) ... ... ... .. 230 kHz min. oo T T T
350 kHz typ. e ooocdd O
460 kHz max. s < 88%8% 8
Power supply current (Ipp) ... ........... 4mA typ. - oooon 0
Ogg) oot 2mA typ. g 0oooo O
(D1,D2=GND, fe = 350 kHz) § ; :
Power supply for LCD drive (Recommended) (Vo —Vgg) - I |
|
Duty = 1/24 : :
atTa= OC.................... 6.0 V typ oooo.. .. O
atTa=25°C.................... 5.4 V typ. 043
atTa=60°C ... ................. 4.4V typ. st
OPTICAL DATA ... .. ittt iiiinnnn See page 8 2.35 Fig. 1 Display pattern
Unit: mm
290.0+1.0
282.0403 40205
2610403 145405
2450403 8015
RERE
10-$1.0 If -‘ _' _ - ‘ _ ) ! é gfgg 5
25405 ©
‘ e 76405 [y
1410 \5_¢3,5
. <
] E ]
HE = 2
3|~ % - e = = —é i
——————————————————————————————————————————————— 3 6.0max¥*
Fig. 2 External dimensions ¥ Perts heieht
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Y480 (Note)

(= - o

. S s
X1 X1 :
:

|

X24 X24 |

Note: Y480 is a dummy line.
Fig. 3 Comparison of display and data

Note: IC1~IC14 : HD44100
Voo

Vss
CL1
CL2

Vo

Ve

FLM

D1

D2
Fig. 4 Block diagram

Voo
Vo g VR

(+5V)

LCM Vss } T
' Vo-Vee 7-7L7 j_
Vee ‘l-
£ (=5V)  Vo-Vgg: LCD driving voltage
Fig. 5 Power supply VR: 10k~20k2
TIMING CHARACTERISTICS
Item Symbol min. typ. max. Unit
Clock frequency foL2 - - 500 kHz (Note 1)
Clock pulse width
(High level) towH 800 - - ns
Clock pulse width
(Low level) towL 800 - - ns
Clock set up time tcsu 500 - - ns
Data set up time ' tsu 300 - - ns
FLM set up time trsy 300 - - ns
M delay time tom —1000 0 +1000 ns (Note 2)
FLM hold time tEH 0 - - ns
Data hold time toH 300 - - ns

Note 1. Optimum frequency for the highest contrast is different the type of module. Note 3. In adjusting FLM frequency, avoid setting it around

" : . the commercial frequency (50Hz+2Hz or 60Hz +2Hz)
Note 2. Timing of M signal to CLI may be in the range of +1000ns. to prevent LCD flicker.
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CL1 /

tewH

Vin 107X Vpp
Vie 03X Vpp

tFst
FLM

Fig. 6 Interface timing (data write)

0.52ms=T=1.04ms

|
|
cL1 [

D1

FLM |

Fig. 7 Interface timing (data read)

(=2l <
— ~ [ 3|~
HEHEEE S
X2 X1 ” X2
~ > (Note) N
o | = 3 =+ [T~ 1
D2 BEREE lzlzz b
| > > > | >
X 24 X1 X2
FLM [ I -| l |
y I L |
24XT
Note: Data on Y480 is not indicated.
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®m 240 dot (W) x 64 dot (H) graphic and alpha-numeric display
® Control LS| HD61830 attachment type (see page 76)

INTERNAL PIN CONNECTION

Pin No.| Symbol | Level Function
MECHANICAL DATA (Nominal dimensions) ! DI | WL |Serislrowdata
Module size . ... ....... 180W x 75H x 156D (max) mm 2 FLM | H Ipzai#%i:;ﬁgs'xg:ates the beginning
Effective display area ............. 132W x 39H mm 3 M HIL | Control signal for a.c. driving
Numberofdots ................. 240W x 64H dot 4 oL HoL The CL1 latches the serial data in the
Dotsize ...........0uivuinn.. 0.48W x 0.48H mm shift registers.
Pitch .................. 0.53W x 0.53H mm 5 CL2 | H>L | Clock signal for shifting the serial data
Weight . ..ot about 150g 6 D2 H/L | Serial row data
7 |Vbpl+5V) Power supply for logic circuit
ABSOLUTE MAXIMUM RATINGS & Ves(GNDI| = | Ground
) min max 9  [Vgglk5V)| - Power supply for LC driving
Power supply for logic (V_D o—Vss) ... 0 7.0V 10 Vo - Operating voltage for LC driving
Power supply for LCD drive {(Vpp —Veg)... 0 13.5V -
Inputvoltage (Vi) . ................ Vgs VobV
Operating temperature (Ta) ............ 0 50°C
Storage temperature (Tstg) . . . ........ —-20 60°C
ELECTRICAL CHARACTRISTICS
Ta=25°C, Vp p=5.0V+0.25V, VEE=—5.0V+0.25V
Input “high” voltage (Vi) . ... ... .. 0.7 x VppV min. Unit: mm
input “low’” voltage (V;. ) ......... 0.3 x VppVmax. 127.15(240dot) |
Clock frequency (fcpo) ... .. e e 390 kHz min. 053
460 kHz typ. 048 | 005
520 kHz max. _ T
Power supply current (Ipp) .. ............ 5mA typ. D I:] l_—_l D [___| D
(D1,D2=GND, fc 2=460kHz) - | | /MMM - - —-
Power supply for LCD drive (Recommended) (Vo —Vgg) = D D I:I D D|D
Du=1/32 gl l
atTa= 0°C .. ovve e 8.0 V typ. % E !
atTa=25"C.........ovennnnnnn 74V typ. oo - ‘ HIN
atTa=B0°C .. .....ovvrnnennnnn 6.5V typ. 10000 C10]
OPTICAL DATA ... ... ittt iiianannn See page 8 al = »
=t = Fig. 1 Display pattern
Unit: mm
180.0+1.0
2.0£0.3] 176.0+0.3
7.0£0.5 e . 164.04£0.3 =
165402 132.040.2 - 3
9240, 127.1540.1 4-R1.75 s >
X1
- 5+05
2lal«l 3|3 ‘ X32
MY !
REEEE J | X33
2y - [N10-41.0
'g uoa g X64
A 2 5 2
g 4 N =

| 6max *

15.0max

* Parts height

Fig. 2 External dimensions

1.6+0.2

Fig. 3 Comparison of display and data
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D1 0—

] HD44104 - — — — — — — HD44104 __I
FLmM o v1”ll l lvm
cr [ - X1
CL2 Ij‘) E X32
M > é
LCD
Vo Lo was
1733
Vss X64
Vo L—
1 Power Supply
: midi T
~ HD4gl04 Lo — — — — — — HDa4104
— '—|
D2 o
Fig. 4 Block diagram
(+5V)
Voo
Vo VR J
LCM Vss Y TI
l Vo-VEE 7-7L7 —
VEE ..
(=5V).  Vo-Vgg: LCD driving voltage
VR: 10kQ~20k2
Fig. 5 Power supply
TIMING CHARACTERISTICS
Symbol min. typ. max. Unit
Clock frequency feLs - - 520 kHz (Note 1)
Clock pulse width
(High level) tewH 800 - ns
Clock pulse width
(Low level) tewe 800 - - ns
Clock set up time tcsu 500 - - ns
Data set up time tsy 300 - - ns
FLM set up time trsy 300 - — ns
M delay time tom —1000 = +1000 ns (Note 2)
FLM hold time tFH 0 — - ns
Data hold time toH 300 - — ns

Note 1. Optimum frequency for the highest contrast is different by the type of module.

Note 2. Timing of M signal to CLI may be in the range of £1000ns.

Note 3. In adjusting FLM frequency, avoid setting it around the commercial frequency (50Hz+2Hz or 60Hz +2Hz) to prevent LCD flicker.
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/ j Vin Viw 107X Vpp

Vin
/ Vie: 03X Vop
CL1

tcwH
tFH
-
Vi Vin
trst
FLM
oM
M

CL2

D1
ViL ViL

D2
tsu tDH

Fig. 6 Interface timing (data write)

045ms<T=<0.62ms |

n I

T/240 |

g 2
D1 — QS N o~ =
HEEN B S
x32 X1 > X 2
—i e g s
v—<N —
bz §§>*§ §>~§;|>~
Xe4 | ~ X 33 > lls X 34
FLM | l
FLM l ] ] | |

32XT

Fig. 7 Interface timing
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LM213B

®m 256 dot(W) x 64 dot(H) graphic and alpha-numeric display
® Built-in control LS| HD61830 type (see page 76)

INTERFACE TABLE

Pin No. Symbol Pin No. Symbol
MECHANICAL DATA (Nominal dimensions) 1 Vss (GND) 11 DB4
Modul.e size.; .......... 184W x 75H x 12D (max.) mm 5 Vop 6 V) 12 DE5
Effective display area ........... 149.6W x 43H mm 3 v 13 DB6
Numberofdots . ................ 256W x 64H mm 0
DOLSIZE « oo vveeee e 051W x 0.51H mm 4 RS 14 DB7
Pitch .......ccovuunnn.. 0.56W x 0.56H mm 5 R/W 15 cs
Weight ... .. ... .. about 150 g 6 E 16 RES
ABSOLUTE MAXIMUM RATINGS min.  max. 7 DBO 17 VEg (-9 V)
Power supply for logic (Vpp—Vss) -+« -« 0 70V 8 DB1 18 N.C
Power supply for LCD drive (Vpp—Vge) .... 0 150V 9 DB2 19 N.C
|nput voltage (VI) .................. VSS VDDoV 10 DB3 20 N.C
Operating temperature (Ta) ............. 0 40°¢C
Storage temperature (Tstg) . . .. ........ —-20 60°C
ELECTRICAL CHARACTERISTICS Vo (£5V)
Ta=25°C,Vpp =5.0V+025V, - %
o, HTVo
VEE =-9.0V 1184: Vo V< VR
Operating internal frequency Fepl .. ... . ... 500 kHz T
Fep2 v ovennn.. 1.2 MHz LeM Vss 2
Dissipationcurrent ... ...... ...y 80 mW
Power supply for LCD drive (Recommended) (Vpp — Vo) T
Du=1/64 Veg
atTa= 0°C ...vveiienannnn 13.2 V typ. (—9V)
[«]
atTa= 25°C .................. 11.7 V typ. Vbp-Vo: LCD driving voltage
atTa=40C ........cvviunnn 10.2 V typ. VR: 10 kQ ~ 20 k2
OPTICALDATA ... ... . i See page 8 Fig. 1 Power supply
18L.0£0.5 Unit: mm
10£0.5 176.0+£0.3 (4
9.0+0.5 167.0£0.3
159405 | 1496 +0.3 o L6021 | 3.0max %1
(3.15 143.31+£0.1 (256dot ) (3.145) % 4:; lf, ;_:
1" = It Al
¢5.012-2/ | - - - =
f§ JA N
200 91.0 § ! 5 % _—: d
«N (o) o
: - _ _ _
. 8 ——— C —
T o
g 0pss 4
= 2.0max
3—¢3.5t31/ -
rﬁél— 0.05 o
f_i; I L ¥ 1 IC height
l %2 Parts height
Detail of A part Fig. 2 External dimension
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r--—-—--—-——--—--——-——-——-—--—-—-———-—-————-——-——--——-——-——--—--—--—--—-'—--—--—--——-—--—--1
- CLI.CL2.M l
C_SI-————— X1 |
— FLM i !
RESp——— r Tco | 40 Y |
RS ;
Y| E— i X40 LCD |
) NN X41 |
DB0 ¢+— :
; m - 1clo| 24 ) |
" BD7 e X64Y1------o-- oo e oo Y 256 l
| "
| < 16 40 40 ol |
B |
| 11 IC1 |— IC3 |- —— —— ] IC8 | IC7 I
| 1c1 _ } J) } ) {
. Vssl l
‘ Voo | l |
Vieg=-Vo | 1C12 |
Vepd Vic) / . . ), I
e O —— |
Fig. 3 Block diagram
TIMING CHARACYERISTICS
Item Symbol min. typ. max. Unit
Cycle time of ‘E’ tcve 1.0 - - us
H level t 0.45 - - 3
Pulse width of ‘E’ WEH a
L level tWEL 0.45 - - us
Pulse raise time of ‘E’ tgy - - 25 ns
Pulse fall time of ‘E’ tes - - 25 ns
Set up time of CS, R/W, RS tas 140 — - ns
Set up time of Input Data tpis 225 - - ns
Data delay time tpp - - 225 ns
Hold time of Data ty 10° - - ns
Hold time of CS, R/W, RS tAH 10 — — ns

teye

tWEH IWEL

22V
E \
0.8V

LEr tef

LAH
22V
CS, R/W, RS
. 0.8V
W
Dy

o

tois

+H22v
DBo-~7
(MPU — LM213B} 08V

tDDR

DBo~7 2.4V
(MPU « LM213B) 0.4V

Fig. 4 Interface timing (MPU < LM213B)
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LM211

® 480 dot(W) x 64 dot(H) graphic and alpha-numeric display Power supply for LCD drive (Recommended) (Vpp — Vo)
® Recommendable control LSI HD61830 type (see page 76) Du=1/64
atTa= 0°C ... ..o 13.3 V typ.
atTa=25°C ................. 11.9 V typ.
MECHANICAL DATA (Nominal dimensions) atTa=40°C ..o 10.6 V typ.
Module size . . . .. P 270W x 82H x 13D (max.) mm  OPTICAL DATA .. ......cuuuirenennnnnn See page 8
Effective displayarea ............. 240W x 38H mm
Numberofdots ................. 480W x 64H dot
Dotsize ...........cuvuuiun.. 0.44W x 0.44H mm INTERFACE TABLE
Pitch .« oot 0.49W x 0.49H mm | Pin No. |Symbol | Level Function
WeIght . oo e about 180 g 1 D1 | H/L | Serial row data (left half)
2 FLM H T}'\e FLM sigpal indicates the begin-
ABSOLUTE MAXIMUM RATINGS min.  max. ning of each display cycle
Power supply for logic (Vpp—Vss) -+« ... .. 0 70V 3 M H/L | Control signal for AC driving
Power supply for LCD drive (Vpp—Vgg) -... 0 15V a cLi H/L mft?;}sg:‘s’hes the serial data in the
Inputvoltage (Vi) .. ................ Vsgs VDDOV Clook signal for shifting the serial
Operating temperature (Ta) . ............ 0 40°C 5 CL2 H/L | qata
Storage temperature (Tstg) .. .......... -20 60°C 6 D2 H/L |Serial row data (right half)
ELECTRICAL CHARACTERISTICS 7 | Vop | = [Powersupplyfor logic circuit
Ta=25°C,Vpp =50V =025V, 8 Vss — |Ground
Veg =—9.0V +0.45V 9 VEE - Power supply for LC driving
Input “high”” voltage (Vig) . .. ... ... 0.7 x Vpp V min. 10 Vo - Operating voltage for LC driving
Input “’low" voltage (Vi) ......... 0.3 x Vpp V max.
Clock frequency (fcr2) .. .. ... .. i .... 610 kHz min.
920 kHz typ.
1200 kHz max.
Power supply current (lpp) . ........... 16 mA typ.
(IEE) v vve e, 6 mA typ.
270.0£0.5 Unit: mm
. 5.2%03 260.0+0.3
s . 9.5|:_ro.3 240.0£0.3 5
] I I 12.2+0.3 235.1540.1 =
= 4 ;t\ ~+
== R - y
b I c— C = ———— 5
S . I
3 3% = ] %
(| C—> C ) ————> <
> o o
‘ § 10 1 0/ 1 m'i]l .
. it
146.0%0.3 10710 S 10‘¢1T~7 2.54pitch !
4.0£0.3 131.0+0.3 131.040.3
205.0+0.3 ;
5 g
& = = — . = p—  — — = z
S I — I 2 2 T i p—— | — LIS R A [ N S (S s 5
____________________________________________ 1.6+0.2
HParts height Fig. 1 External dimension
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Unit: mm
235.15 , Vi
Vssﬁ
0.49 CLI—
0.44 1| 0.05 CL2—
— T M— (Vicp=LCD driving voltage)
OO0 0] ] 5
_____ — 1cis [ 40 Y
OO0t 10 Fi—
— ! ! [ LCD
o". II I K X41
= 3 | ! L2 Ao vieva Y241~ Y480
(=]
OO0 C10d b ST ToF  Ser
- - — — — —
OO0 N w0 e e e | rer foeed] e
ol < p— , P}
S| = Veis—e )| 1
D:
Fig. 2 Display pattern Fig. 3 Block diagram
(+5V)
Vop
Vbp-Vo
Vo — < VR
LCM Vss 7I7 jr_
Vee
(=9V) Vpp-Vo: LCD driving voltage
VR: 10 k2 ~20 kQ
Fig. 4 Power supply
300nsmin 0.19ms = T=0.39ms |
|
CL1 I 11
T /240 |
ce  MNAnnnun—nn_—_Juuuuuuyr_———niuuy
300nsmin_ ||| 300nsmin |
1 'I —t e == -
b = 1T
>
X64 X1 X2 X3
P N = N B AU I 7 I
= -
X64 X1 X2 X3
M ] 1usmax
o 2usmin - Omin
FLM —-7 /'
1 I L
e L et !
[ 1 |
Mo — L '
Fig. 5 Interface timing
94 @ HITACHI




TIMING CHARACTERISTICS

Item

Symbol min typ. max. Unit

Clock frequency fcL2 — - 1200 kHz (Note 1)
Clock pulse width (High level) tCWH 300 - — ns
Clock pulse width (Low level) tcwL 300 - - ns
Clock set up time tcsu 300 - - ns

Data set up time tsu 200 - - ns
FLM set up time tFsu 200 - - ns

M delay time tpm —1000 - +1000 ns (Note 2)
FLM hold time tEH 0 - - ns

Data hold time tDH 200 - - ns

Note 1. Optimum frequency for the highest contrast is different by the type of module.

Note 2. Timing of M signal to CL1 may be in the range of + 1000 ns.
Note 3. In adjusting FLM frequency, avoid setting it around the commercial frequency (50 Hz +2 Hz or 60 Hz =2 Hz) to prevent LCD flicker.

Fig. 6 Interface timing

Vin L X Vi Vi : 0.7X Vpp
\ Vie: 03X Vpp
CL1
tewn
. tFH
Vin Vin
.
FLM -
tDM
Vig
M
CL2
D1, D2
Vio ViL
tsu tDH
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LM212

B 640 dot(W) x 48 dot(H) graphic and alpha-numeric display
® Recommendable control LS| HD61830 type (see page 76)

MECHANICAL DATA (Nominal dimensions)

Module size . . ....... 270W x 63H x 135D (max.) mm
Effective displayarea ............. 241W x 25H mm
Numberofdots ................. 640W x 48H dot
Dotsize ............ . ... .. 0.32W x 0.38H mm
Pitch .................. 0.37W x 0.43H mm
Weight . ......... ... .. ... . ..., about 175 g
ABSOLUTE MAXIMUM RATINGS min.  max.
Power supply for logic (Vpp—Vss) -+ .. .... 0 70V
Power supply for LCD drive (Vpp—Vgg) .... 0 150V
Input voltage (Vi) . ................. Vss Vpp V
Operating temperature (Ta) . ............ 0 40°C
Storage temperature (Tstg) . . .. ........ —-20 60°C

ELECTRICAL CHARACTERISTICS
Ta=25°C,Vpp =50V +0.25 V,
Veg =—10.0V £ 0.25 V

Input ““high” voltage (Vig) . . ....... 0.7 x Vpp V min.
Input ““low” voltage (Vi) ......... 0.3 x Vpp V max.
Clock frequency (fcra) . ... ..o v 1,075 kHz min.

1,152 kHz typ.
1,228 kHz max.
Power supply current  (Ipp) .. ......... 10 mA typ.
(D1 y D2 = GND, fc]_z = 1,152 kHZ)
Power supply for LCD drive (Recommended) (Vpp — Vo)

OPTICAL DATA .. ... . it et See page 8

INTERNAL PIN CONNECTION

Pin No. | Symbol | Level Function
1 D1 H/L | Serial row data (left half)
| The FLM signal indicates the begin-

2 FLM H ning of each display cycle
3 M H/L | Control signal for AC driving

The CL1 latches the serial data in the
4 CcL1 H->L shift registers

Clock signal for shifting the serial
5 CL2 H->L data
6 D2 H/L Serial row data (right half)
7 VpD - Power supply for logic circuit
8 Vss - Ground
9 VEE - Power supply for LC driving

10 Vo — Operating voltage for LC driving

Du=1/48
o
atTa= 0C ............vun. 125 V typ.
atTa=25°C ...........couuun.. 1.0 V typ.
o
atTa=40C ......... ... 9.7 V typ.
263.4+0.3 L, (2.9 Unit: mm
w
241.0+0.3 | 005 s
236.75+0.1 @1 Zw=2 ‘?l
r— _Hm Zl =
1 I -
L 9 AL
c 3
[ ) ) ) l ) } | o Wik DI I
. . N SRH H o) o
- - - - - - Ny <+ o S
w3
N =
% 6—¢3.5\§€.\ R
5 ' 1
131.0£0.3 131.0+0.3 4.0+0.5
6-¢8 270.0£0.5 S
H
1=
L~ g
o~ =1
s % +
+ £ b
o & "
- o~
S . . 1
J VNN LE:II
*
] - HIROSE 10P HIF3A-10D-2.54
g ™
< f—H
Fig. 1 External dimension % Parts height
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Unit: mm
236.75(640dot s) |

[

O
Y1
Y320
Y321

100

Y640

_______ X1
i 0OO0O0 00
2 : ! D1 D2
2 g I |
S _,,_D ooga ] D X48
. 1]
Fig. 2 Display pattern Fig. 3 Comparison of display and data

<
o
o
M\
< <
]
» £

Vo LCM
VR \
® —VEE
Viep
Vicp:Operating voltage for LC driving
Fig. 4 Power supply
Vop =\
Vss — .
CL1 — R:Voltage regulator
CL2 —
M —
N ] X1
IC17 32
FLM X32 LCD
N\ X33
1C18 16 - . -
X48 — 3 3 3
- > > >
Vop
40 40 40 40
R
Vo IC1 |---— IC8 IC9 |—---— 1CI16
e ) J 1) J
D1
D2

Fig. 5 Block diagram
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0.28ms= T =0.42

—]
CL1 M M I'l
l -

ce U UULUT—TUT— T Uy

300nsmin |1| 300nsmin I
i1l
D1 | |;| I | | I__J L_..__..I |__| I_J
8
>
X48 X1 X2 X3
D2 LI 1 I R U I
& >
>
X48 X1 X2 X3
M
1usmax
2usmin -—.4 Omin
FLM I
FLM L—r/ll I I
L 48T | !
o |
M __—_J I [——

Fig. 6 Interface timing
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TIMING CHARACTERISTICS

Item Symbol min. typ. max. Unit

Clock frequency fcL2 — - 1228 kHz (Note 1)
Clock pulse width (High level) tcwH 200 — - ns
Clock pulse width (Low level) towL 300 - - ns
Clock set up time tcsu 500 - - ns

Data set up time tsu 40 - - ns

FLM set up time tFsuU 100 - - ns

M delay time tDMm —1000 - +1000 ns (Note 2)
FLM hold time tFH 800 — - ns

Data hold time tpH 400 - - ns

Note 1. Optimum frequency for the highest contrast is different by the type of module.
Note 2. Timing of M signal to CL1 may be in the range of + 1000 ns.

Note 3. In adjusting FLM frequency, avoid setting it around the commercial frequency (50 Hz +2 Hz or 60 Hz +2 Hz) to prevent LCD flicker.

Vin Y \

Vi Vin:0.7XVopp
/ \ Vie:0.3XVop
CL1 tcwH

. tFH
Vin Vi
trsu
FLM

tom

| fcre tewn
BRALLIN

CL2

DlyDz X

Fig. 7 Interface timing
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LM215

® 480 dot(W) x 128 dot(H) graphic and alpha-numeric
display
® Recommendable control LSI HD61830 type (see page 76)

OPTICAL DATA See page 8

......................

INTERNAL PIN CONNECTION

MECHANICAL DATA (Nominal dimensions) Pin No. | Symbol | Level Function
Modulesize . ....... 270W x 110H x 11.6D (max.) mm 1 D1 H/L | Serial row data (upper left half)
Effective displayarea ............. 242W x 69H mm 2 D2 H/L | Serial row data (lower left half)
Number ofdots . ............. 480W x 128H dot 3 FLM H The FLM signal indicates the begin-
DOSIZE © ' vveeveeeeenenn.. 0.43W x 0.43H mm ning of each display cycle

Pitch « o e 0.48W x 0.48H mm 4 M H/L | Control signal for AC driving
WEIGHT o e et et e e e about 320 g 5 CL1 | H-L :;:‘f*tfg’ Jatches the serial data in the

ABSOLUTE MAXIMUM RATINGS min. max. 6 cL2 HosL Clock signal for shifting the serial
Power supply for logic (Vpp—Vss) -« .. .... 0 70V data
Power supply for LCD drive (Vpp—VEgg) .... 0 160V 7 D3 H/L | Serial row data (upper right half)
Inputvoltage (Vi) . ................. Vss Vpp V 8 D4 H/L | Serial row data (lower right half)
Operating temperature (Ta) . ............ 0 40°C 9 VpD - Power supply for logic circuit
Storage temperature (Tstg) ... ......... —20 60°C 10 Vss - Ground

ELECTRICAL CHARACTERISTICS n VEE _ - Power supply for LC driving
Ta= 2500' Vpp =5.0V £0.25 V, 12 Vo - Operating voltage for LC driving
Veg =—10.0vV £0.25 V
Input “‘high’’ voltage (Vig) . ... ... 0.7 x Vpp V min.

Input “low” voltage (Vi) ....... 0.3 x Vpp V max.
Clock frequency (fcro) . ..o v oot ot 1.08 MHz min.
1.15 MHz typ.
1.23 MHz max.
Power supply current (Ipp) . .......... 6 mA typ.
(lgg) o oot 3 mA typ.
(D4,D2 =GND) (fe, =1.15MHz) (Vpp —Vo = 12.0V)
(D3’ D4 = GN D)
Power supply for LCD drive (Recommended) (Vo — Vgg)
Du=1/64
atTa= 0°C .........covvnn.. 13.6 V typ.
atTa=25"C ..........coovunnn. 120V typ.
atTa=40°C . ............c.... 10.8 V typ.
270.0+ 0.5 Unit: mm
1.0£08 268.0£0.3 11.5max.
4.0+05
o 8 8 262.0+0.3 1.6+£0.2
a &l A 14.0+0.5 5.2+0.3
3 -g 242.0+0.3
® L
© % 9 @ |k
[ ol e ) |
- = = - 1
S|l M m ™ [ - i
—-| © ol © o 1
H| H| ] F ! + .-
ol O v| © o oy
ol dl ~| » . © X
-| O »| © -
- - © :
- - - - - .
= 12 118 L 3]
—— $_ 0000 - & 6—¢3 5toz L_--
131.0£0.3 l 2.5440.1 e
| 4.0+0.5 \_40.0+0.5
12-¢1.0
(5.8) 230.35+0.1 6 max.*
Fig. 1 External dimension % Parts height
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Unit: mm o o~ o
< - o0
230.35(480dots) | = g g ;
0.48 X1
0.43 0.05
10 O] " ”
i O0O0O0 00 ”
] ! |
=) |
508 | ! X65
N (=3
210000 00 - -
—+ - rr— - — — — — 4
Laaad I
] o
3 < X128
< (=3
Fig. 2 Display pattern Fig. 3 Comparison of display and data
Voo (+5V)
Vop— Vo g
Vo VR
] S
LCM Vss 717 -}_
T
VEE
(=10V)
Vpp—V0: Operating Voltage for LC driving
Fig. 4 Power supply VR: 10k ~ 20 kQ
D30~
> |——>~ L
——————— —‘ ------ e
> ic1 Ic3 Ic4 ic6
>
o = [=)
- <
FLMO sh---- L __ § (; L4 Lo g
) ) |
cL1
> x1: -
1IC13
cL2 ¢ -
X64
M
LCD
> X65
]
Veg —— IC14 .
X128 \ ‘ \ J
c - o
VDD p ___4 g Lo I )
F-—- o N 1 <
:> Power > & > >
Vs Supply >
r) IC7 1C9 1C10 1IC12
Vo — 14
‘——> ——————— » | - p—-——- -)‘
D2o
D40~
Fig. 5 Block diagram
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150nsmin 0.19ms<T =0.23ms

cu M

" - !
150nsmin i I_ 150nsmin
mRaN
I O T 1 [
X64 X1 l X2

DZ—J__] I
X128 X65 | X66
S N I l
X64 X1 X2
w1 1] R
X128 X65 X66
M
300nsmax
Zusmin 0~100ns
FLM

FLM | [ ] ]

(reduction) L 64X T
-

—l

Fig. 6 Interface timing
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TIMING CHARACTERISTICS

Item Symbol min. typ. max. Unit
CL2 cycle time tcye 810 - - ns
CL2 puilse width (H) tCWH 150 - - ns
CL2 pulse width (L) tcwL 150 - - ns
CL1 set up time (1) tscL1 150 - — ns
CL1 set up time (2) tHCL1 150 - - ns
Clock rise/fall time ty, tf - - 30 ns
Data set up time tpsu 100 — - ns
Data hold time tDH 100 - - ns
CL1 delay time tcL 150 — — ns
M delay time tcm — - 300 ns
FLM set up time tFs 100 - - ns
FLM hold time tFH 100 - — ns
tcwh
tr tf
tcL
L / N\
x
tewn tscri therl
tr +f
4 N\
CL2 \ tewr 7
tpsu
tou
TN
D1~D4 ‘ X
7
tew
teve
1
' x
X
trs
| tFH
FLM /
Fig. 7 Interface timing
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@ Hitachi, Ltd.

For inquiry write to:
CHICAGO

Hitachi America, Ltd.
Chicago Office

500 Park Boulevard

Suite 805

Itasca, lllinois

60143

Telephone: (312) 773-0700
TWX: 910-651-3105

Telephone: Tokyo (03) 212-1111 (Rep.)
Telex: J22395, J22432, J24491, J26375 (HITACHY)
Cable: “HITACHY” TOKYO

SAN JOSE MUNCHEN LONDON
Hitachi America, Ltd. Hitachi Electronic Hitachi Electronic
San Jose Office Components Europe Components (U.K.) Ltd.

GmbH

Hans-Binsel-Str 3,

8013 Haar, Miinchen

Telephone: 089-46140

Telex: 05-22593
(HITEC D)

1800 Bering Drive,

San Jose, California 95112

Telephone: {408) 292-6404
i 6405

Telex: 17-1581 HMSI SNTA

HITEC House, 221-225
Station Road, Harrow,
Middlesex, HA1 2XL
Telephone: 01-861 1414
Telex: 936293 (HITEC G)

New Marunouchi Bldg., 5-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan

HONG KONG

Hitachi Semiconductor
(Hong Kong) Ltd.

Room 706~707, 7/F.,
Wing On Plaza,

Salisbury Road,
Tsimshatsu, Kowloon,
Hong Kong.

Telephone: 3-7219218~9
Telex: 40815 HISAL HX
FAX: 666164
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