35054-0OP
4 Line X 20 Character Serial LCD

Serial LCD for Arduino

LCM2004 LCD using Serial 12C/SPI communication
withmicrocontroller.

Installed Backpack board withthe PCF8574 chip uses
simple 4 wire connection.

LCDfeatures: 20 character by 4 line LCD module, White
characters on dark blue background with White LED
backlighting.

Power: +5 volts (supplied by Arduino)

Current: ~<300mA (Includes LED B/L)

Character size: 4.75 mm X 2.95mm

Dot Size: 0.55mm x 0.55mm

Pitch: 0.60 x 0.60mm

I/0: 4 pin header 0.1in Pitch

L: 3-7/8” W:2-5/8" T:7/8 O/A WT:.2

NOTE: Most usethel2C address of 0x27 but These unit
May use 0x3F So check code you download or write

cdd4H

USEFULL LINKS FOR INFORMATION, DOWNLOADS, SKETCHES AND SETUP

https://arduino-info.wikispaces.com/Icd-blue-i2c#v1
http://www.instructables.com/id/quick-setup-guide-to-arduino-lcd-2004-with-pcf8574
https://www.brainy-bits.com/connect-a-character-lcd-using-the-i2c-bus/
https://bitbucket.org/fmalpartida/new-liquidcrystal/downloads

Information including Drawings, Schematics, Links and Code (Software) Supplied or Referenced in this Document is supplied
by MPJA inc. as a service to our customers and accuracy or usefulness is not guaranteed nor is it an Endorsement of any
particular part, supplier or manufacturer. Use of information and suitability for any application is at users own discretion and
user assumes all risk.
Information Subject to Change Without Notice
All rights are retained by the respective Owners/Author(s)

MARLIN P. JONES & ASSOC., INC.
P.O. Box 530400 Lake Park, FI 33403
800-652-6733 FAX 561-844-8764
WWW.MPJA.COM




35054-0OP
4 Line X 20 Character Serial LCD

PCF8574 SERIAL INTERFACE BOARD
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OUTLINE DIMENSION & BLOCK DIAGRAM

LCD 2004-A
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MECHANICAL SPECIFICATION
Overall Size 98.0 x 60.0 Module H2 /H1
View Area 76.0 x 25.2 W /O B/L 5.0/9.6
Dot Size 0.55 x 0.55 EL B/L 5.0/9.6
Dot Pitch 0.60 x 0.60 LED B/L 8.7/13.3
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Iltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 250C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y,
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3  |vdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
> RIW__| Dataread write Item Symbol |Condition| Min. | Typical | Max.|Units
6 E Enable sgnal Power supply voltage |vdd-Vss| 25°C 2.7 - 55 | V
! D80 Data EUS l'}”e Top [N[w[N[w[N[wW] Vv
ata bus line 20°C |- [7.1] - [75] - [7.9] v
9 DB2 Data bus line 5 £l ca o1 v
10 DB3 Data bus line LCD operation voltage| Vop 0 OC : : =
1 DB4 Data bus line 250C 5 16.1/5.3|6.4|5.8|6.7| V
12 DB5 Data bus line 500(: 44|~ 1477 IS5 - | V
13 DB6 | Data bus line 0°C | -57]—[6]—[63] V
14 DB7 Data bus line LCM current consumption (No B/L)|  Idd Vdd=5Vv _ 25 4 mA
15 A Power SquIy for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — — — mA
16 K Power supply for LED B/L (-) LED/array| VB/L=4.2V - 260 - mA
REMARK

LCD option: STN, TN, FSTN
Backlight Option: LED,EL Backlight feature, other Specs not available on catalog is under request.
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B DISPLAY DEVICES FOR BETTER ELECTRONIC DESIGN

Typtical/Electrical Characteristics of LCD Modules

e Optical Characteristics Of LCD Modules
e Electrical Characteristics Of LCD Modules

Optical Characteristics Of LCD Modules
STH Type, Ta=23°C

Ttem Symbol | Conditions | Wm. | Typ, | Ilax | Hote Note 1: Defirubion of angles & an
Tiewing angle | 8281 |02 0,@=0°C| 60° - - |Mote 1,2
Contrast Fatio [ g=5°, &=0° - 5 - Hote 3 Light ifeflected’s 3 (B=01 -~
Response tirme(rise) | ton | g=5°, @=0° - 150ms | 250ms | Mote 4 . ¥
Response time{fall) | toff | g=5°, @=0° - 200ms | 300ms | Hote 4 TOE=10 E__ . LED -
TN Typs, Ta=25°C T, e
Ttem Sywhol | Conditions | Win. | Typ. | Wlax | Hote T i = '
Viewingangle | 82-81 |Cz20,@=0°C a0° - [MotelZ =7 = \f @
Corntrast Fatio C g=25", @=0® - 5 - Hote 3
Fesponse time(rise) | ton [ &=25°, @=0° - alms | 120ms | Mote 4 . . .
Fesponse tne(fall) | 1ol | g=45°, @=0°| - | 60ms | J0ms |HNote 4 Light (whan maniied ) ¥(B=707)

(=507

Mote 2: Definition of viewing angles 61 and 62

Mote 3: Definition of contrast Ratio
Crriaze, .
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£l _
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Mote 4: Definition of response time
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Electrical Characteristics Of LCD Modules
Character Type: Voo=+5VH10%, Vos=0V Ta=25C
Ttern Syl [Conditinn Mi_ﬂ‘d‘“‘lﬁpd E’_Tal“If,Iax_ TTnit
Logic Supply voltage | VDD - 4.5 3 35 v
“H™ ingat woltage VI - 22 - Voo WV
“L” input wolage VIL - 1] - 0.6 v
“H” outpnt wvoltage WoH - Vop-03] - - ki
“L7 ontpt volaze VoL - - - 0.4 v
Supply ourrent lop |[VDD=3V - 0.4 - ik
LCD drrving woltage | VLD | VDD-Vo 30 a1 | 110 W

© 2001, All rights reserved.
Powertip Technology, Inc.
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MISPLAY DEVICES FOR BETTER ELECTRONIC DESIGN

Backlight for LCD modules

e LED Backlight

LED Backlight

Long life, low power consumption and requires a simple power supply. Available colors
are red, green and orange, available in array type illumination or edge illumination.

Features:
O Low driving voltage ( DC ) and does not require an inverter.
O Long life of 100,000 hours ( average )
O No noise occurrence.

Various colors available in red, green and orange etc. (multi-color by alternative switch is
also available)

O Operating characteristics of PC2002-A series is 4.2V, 210mA, 250cd/m

LCDP
Array . ) B el
Hlumina i, Difhcn Light Guide el P bbs Comeia
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HEN  osrLAY DEVICES FOR BETTER ELECTROMNIC DESIGN

Power Supply Reset

The internal reset circuit will be operating properly when the following power supply conditions are
satisfied. If it is not operating properly, please perform the initial setting along with the instruction.

|"-:| Il \rl _\_1 ¥
0.9 \+ Q.24 0.2V ¢
'r-,r‘. !'f'.-'F
01 ms < trse 0 ms taft = 1 m
Measuring Standard Value
Item Symbol . Unit
Condition Min. | Typ. Max.
Power Supply RISE trse || - 01 || - 10 mS
Time
Power Supply OFF toff || - 1 | - - mS
Time

Reset function

Initialization made by internal reset circuit
O The HD44780 automatically initializes (resets) when power is supplied (builtin internal reset
circuit).
O The following instructions are executed during initialization.
m The busy flag (BF) is kept in busy state until initialization ends. (BF=1) The busy
state is 10ms after Vdd reaches 4.5V.

1. Display clear
2. Function set

DL=1:8 bit long interface data
DL=0:4 bit F=0:5 * 7 dots character font
N=1:2 lines
N=0:1 line

3. Display ON/OFF control
D=0:Display OFF C=0:Cursor OFF
m B=0:Blink OFF

4. Entry mode set

m 1/D= 1:+1(increment) S=0:No shift

Note: When the power supply conditions, using internal reset circuit is not satisfied,
the internal reset circuit will not function properly and initialization will not be
performed.Please initialize using the MPU along with the instruction set.

11/10/2004
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HENE  oselaY DEVICES FOR BETTER ELECTRONIC DESIGN

Initialization along with instruction

If power supply conditions are not satisfied, for the proper operation of the internal reset circuit, it
is necessary to initialize using the instructions.

Please use the following procedures.

| Fower ON |#When interface is 3-bit long,

| Wait raore than 1 5ms after Vec rse to 4.5V |

|
Bs B DBT DBa DBES DB4 DB DBEZ DB1 DBO|BF cannot be checked before the instruction
oo o o 1 1 *® % % % [Funetion set {interface is 8 bits long)

| Wait maore than 4. 1ms |

|
ES EfW DBE7 DBEa DBES DE4 DBE= DEZ DE1 DEO(BF Cannot be checked before the instruction
e I 1 * * # % \Hunction set (interface 1z 8 bits long)

| Wait ruore than 100ps |

I
Bz RAW DBET DBa DB: DBE4 DBZ DE2 DB1 DBEO(BF canmot be checked before the instruction

1] 0 1] 0 1 1 .0 3 * *  |Function set (interface iz £ hits long)
BF cannot be checked hefore the following
instriuctions. When BF is not checked. The
waiting tirae between ihstructions is longer than
the execution mstruction tivne
Furiction Setiinterface iz Bbit long. Specifiy the
rrober of display lines and character font) The
ErW DET DB DBES DBE4 DBEZ DBEZ DB DEQjrornher of display line and character willbe

|:| *

o

I

o

1] 1 H # changed aftersrard.
1 Display OFF

1] Display O

1] Entry Ivlode Set

0
0
1D

l:lI:ll:ll:la

B
0
0
0
0

—| | =] T

Lo | ]

1]
1]
1]

| R ]|
[y | ]

|
Iratialization encds .

© 2001, All rights reserved.
Powertip Technology, Inc.
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| Powrer O

|when miertare 1= 4-hat long,

|
| Wait raore than 15ms after Voo rse to 4.5V

|
Es RAW DBET DE& DES DE4
o o o o 1 1

BF cannot be checked hefore the instriction
Function set (interface is 4 hitas long)

Wait more than 4.1ms

|
E5s REAW DBET DBEa DES DE4
o o o o 1 1

BE Cannot be checked betore the mstriction
Function set (interface is 4 hitas long)

|
Wait more than 100ps.

E5s R DBET DBE& DES DE4
] R 1% R R RS K] B

BF cannot be checked hefore the instriction
Function set {interface is 4 bits long)

BF carmot be checked before the following
mstrctions. When BF is not checked, the waiting
tirne between instractions is longer than the

ES Erw DET DEa DBES DE4 execution instruction time.
o o0 0 0 1 1 Function Set{interface is 4hits long. Specifi the
o oo ol 1D rrarabet of display lives and character font). The
o0 N F | * % rrnber of display lines and character will e
o0 o'l ao 1 1 changed aftersrard.
oo 1 0 00 Display OFF
ool no o1 1
o0 0 o0 01 Display ON
o000 o1 1
0o 0 ¢ 1 1D s Entry Iode Set
I
lmtiahzation ends.

© 2001, All rights reserved.
Powertip Technology, Inc.
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MISPLAY DEVICES FOR BETTER ELECTRONIC DESIGN

Interface With MPU

Example of interfacing to an 8-bit MPU(Z80)
Example of interfacing to a 4-bit MPU

If interface data is 4-bits long

If interface data is 8-bits long

Example of interfacing to an 8-bit MPU(Z80)

R / \

lememal L penatian

Read BE E!I- I.w_' Read
mgbructian hack Check L I"’*-"' | nstraction
Do--D7 DBo-—-DE7
Al RS
— TE £
b . E
AS c s | 90T
280 Ab 90, pC SETIes
oF
AT 9 ©: Meodule
X1}
[ORG
RD L—P—P RAW

Example of interface to a 4-bit MPU

Interface to a 4-bit MPU can be made through the 1/0 port of the 4-bit MPU. If there are sufficient 1/0 ports,
data can be transferred at 8-bit cycles, however, if there are not, data transfer can be accomplished by two
cycles of 4-bit transfers (select interface as 4-bits long). Please take into account that 2 cycles of the BF check
will be necessary and the timing sequence will prove to be complicated.

11/10/2004
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Features:

1. Interface to an 8-bit or 4-bit MPU is available.
2. 192 types of alphanumerics, symbols and special characters can be displayed with the multi

built-in character generator(ROM).

Reac

nib

3. Other preferred characters can be displayed by character generator(RAM)
4. Various instructions may be programmed.

5. Compact and light weight design which can easily be integrated into end products.
6. single power supply +5V drive(except for extended temp. type).

Clear display
Cursor at home
On/Off cursor
Blink character
Shift display

Shift cursor

Read/write display data, etc.

7. Low power consumption.

Interface between data bus line and 4-bit or 8-bit MPU is available.

o

X

m  Data transfer requires two cycles in case of a 4-bit MPU, and once in case of an 8-bit

MPU.

If Interface Data Is 4-bit long

Data transfer is accomplished through 4 bus lines from DB4 to DB7.(while the rest of 4 bus lines from
DBO to DB3 are not used.)

Data transfer is completed when 4-bits of data is transferred twice.(upper 4-bits of data, then lower 4-

bits of data.)

If Interface Data Is 8-bits Long

® Data transfer is made through all 8 bus lines from DBO to DB7.

11/10/2004
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DISPLAY DEVICES FOR BETTER ELECTROMNIC DESIGN

Standard Character Pattern

® Character Pattern (WB) Fghus d-tet §04 10 D7) of Chasactar Code' {Hexadecirnn]
® Character Pattern (HC) V] .}-?_'_ E' ;_' E n_p, alc|olE|F
® Character Pattern (NI) i [ o Lol Y - it P e 1 Rl O & e
(U T S =y (e L] :
® Character Pattern (JA) 1)
® Character Pattern (SO,WA) ' i HEEd
® Character Pattern
® Character Pattern (N5)
® Character Pattern
® Character Pattern (N4)
® Character Pattern (TA)
® Character Pattern (NH)
® Character Pattern (YA) .
]
&
'E
g
&
E
8 e | iR
BB (RAM | : g
g Lt
= [P i o
g M [ :
& [ B
E o T T s |amnme
5

'1"'” & - : --: LIEL J : -7
|
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