35066-OP

16 Character X 2 Line LCD Display with RGB Backlight LEDs

SPECIFICATION

ooseesooeeeseeeeee

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.
All rights are retained by the respective Owners/Author(s)
Information is Subject to Change Without Notice
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2. Precautions

(1)Avoid applying excessive shocks to the module or making any alterations or modifications to it.
(2)Don’t make extra holes on the printed circuit board, modify its shape or change the components of
the LCD module.

(3) Don’t disassemble the LCM.

(4) Don’t operate it above the absolute maximum rating.

(5) Don’t drop, bend or twist LCM.

(6) Soldering: Only to the I/O terminals.

(7) Storage: Storage in anti-static container and clean environment.

3. Specification

Item Dimension Unit
Number of Characters 16 characters x 2 Lines —
Module dimension 80.0 x 36.0 x 13.2(MAX) mm
View area 66.0 x 16.0 mm
Active area 56.2 x 11.5 mm
Dot size 0.55x0.65 mm
Dot pitch 0.60 x0.70 mm
Character size 2.95x5.55 mm
Character pitch 3.55 x5.95 mm
LCD type FSTN Positive, Transflective
Duty 1/16
View direction 6 o’clock
Backlight Type LED, Triple-color
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4. Maximum Ratings

Item Symbol Min Typ Max Unit
Operating Temperature Top -20 — +70 T
Storage Temperature Tst -30 — +80 T
Input Voltage V, Vss — Vbbb \
Supply Voltage For Logic VbD-Vss -0.3 — 7 \/
Supply Voltage For LCD Vpp-Vo -0.3 — 13 \/
5. Electrical Characteristics
Item Symbol Condition Min Typ Max Unit
Supply Voltage For Logic Vbp-Vss — 4.5 5.0 55 \Y/
Ta=-20C — — 5.2 vV
Supply Voltage For LCD Vpp-Vo Ta=25C — 3.7 - \%
Ta=70C 3.1 - - \4
Input High \olt. V4 — 0.7 — Vbbb \/
Input Low \olt. VL — 0 — 0.6 V
Output High \olt. Vou — 3.9 — Vbbb \/
Output Low \olt. VoL — 0 — 0.4 \/
Supply Current Iop Vpp=5V 1.0 1.2 15 mA
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6. Optical Characteristics

Item Symbol Condition Min Typ Max Unit
V)0 CR=5 30 — 60 deg
View Angle
H) ¢ CR=5 -45 — 45 deg
Contrast Ratio CR — — 5 — —
T rise — — 150 200 ms
Response Time
T fall — — 150 200 ms

Definition

Intensity

100%

Cr Max

of Operation Voltage (Vop)

Selected Wave

Non-selected Wave

Cr=Lon/ Loff

>

Vop

Driving Voltage(V)
[positive type]

Conditions :

Operating Voltage : Vop

Definition of viewing angle(CR =2)

Definition of Response Time ( Tr, Tf)

Non-selected
Conition

Selected Conition

Non-selected

Conition

Intensity

[positive type]

Viewing Angle(6 > ¢): 0>
Frame Frequency : 64 HZ  Driving Waveform : 1/N duty , 1/a bias
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7. Pinout

Pin No.| Symbol Level Description
1 Vss ov Ground
2 Vbp 5.0V |Supply Voltage for logic
3 VO (Variable) |Operating voltage for LCD
4 RS H/L H: DATA, L: Instruction code
5 R/W H/L H: Read(MPU—Module) L: Write(MPU—Module)
6 E H,H—L |Chip enable signal
7 DBO H/L Data bus line
8 DB1 H/L Data bus line
9 DB2 H/L Data bus line
10 DB3 H/L Data bus line
11 DB4 H/L Data bus line
12 DB5 H/L Data bus line
13 DB6 H/L Data bus line
14 DB7 H/L Data bus line
15 A — Supply power for LED +
16 R — Supply power for Red -
17 G Supply power for Green -
18 B Supply power for Blue -
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8. Mechnical Drawing & Block Diagram

5.95

800405 PINNO.| SYMBOL
4.95 71.2 1 Vss
7.55 66.0(VA) 2 Vdd
12.45 56.2(AA) 3 Vo
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- ‘ ) 11 | DB4
© G— - 12 | DB5
40.55 | \4-92.5 PTH LED B/L
25 75.0 ‘ 4-95.0 PAD 13 DB6
118 ‘ 14 DB7
355 . 15 A
2.95 0.6 16 R
0.6 ] 17 G
0.5 % 30*15PAIﬁ O@r = 18 B
‘ j H,;A & O ==l |A
u —R=-2pY
~|w0 [] ——e__Bale . ) ] ]
Bsl3 N = K The non-specified tolerance of dimension is 0.3 mm .
e % % E x@. 2.0*2.0PAD
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5
(T Component Side
<
e DOT SIZE
SCALE 5/1
fffffffffffffffffffffffffffffffffffff .
Com1-~16 }
MPU Controller/Com Driver |
ICST7066U-OT-BC |
_ or 16X2 LCD |
80 geries Equivalent |
68 series \
|
] ( |
= Seql~40 ‘ |
= \
o L:) ] Seg4l-80 |
3 D Seg Driver \
83 \
ma 1\ |
M \
L i cL1 |
& CL2 |
; g Vdd,Vss V1~V5 |
External contrast adjustment. - \
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Character located
DDRAM address
DDRAM address

1 23 456 7 8 910111213141516

00

01

02

03

04

05|06

07

08

09

0A

0B

0C

0D

OE

OF

40

41

42

43

44

45|46

47

48

49

4A

4B

4C

4D

4E

4F
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9. Operation

The LCD display Module is built in a LSI controller, the controller has two 8-bit registers, an
instruction register (IR) and a data register (DR).

The IR stores instruction codes, such as display clear and cursor shift, and address information for
display data RAM (DDRAM) and character generator (CGRAM). The IR can only be written from the
MPU. The DR temporarily stores data to be written or read from DDRAM or CGRAM. When
address information is written into the IR, then data is stored into the DR from DDRAM or CGRAM.
By the register selector (RS) signal, these two registers can be selected.

RS | R'W Operation
0 0 |IR write as an internal operation (display clear, etc.)
0 1 |Read busy flag (DB7) and address counter (DBO to DB7)
1 0 |Write data to DDRAM or CGRAM (DR to DDRAM or CGRAM)
1 1 |Read data from DDRAM or CGRAM (DDRAM or CGRAM to DR)

Busy Flag (BF)

When the busy flag is 1, the controller LSI is in the internal operation mode, and the next instruction
will not be accepted. When RS=0 and R/W=1, the busy flag is output to DB7. The next instruction
must be written after ensuring that the busy flag is 0.

Address Counter (AC)
The address counter (AC) assigns addresses to both DDRAM and CGRAM

Display Data RAM (DDRAM)

This DDRAM is used to store the display data represented in 8-bit character codes. Its extended
capacity is 80x8 bits or 80 characters. Below figure is the relationships between DDRAM addresses
and positions on the liquid crystal display.

High bits Low bits

p . Example: DDRAM addresses 4E

A 4

AC

: AC6|AC5|AC4|AC3|AC2|AC1|ACO 110|011 (1/0
(hexadecimal)
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Display position DDRAM address

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16

0001020304 /05|06|07 08|09 0A|0B|0OC|0OD]|OQE|OF
40 |41 |42 |43 |44 |45 |46 |47 |48 |49 |4A 4B [4C | 4D | 4E | 4F

2-Line by 16-Character Display

Character Generator ROM (CGROM)
The CGROM generate 5x8 dot or 5x10 dot character patterns from 8-bit character codes. See Table 2.

Character Generator RAM (CGRAM)

In CGRAM, the user can rewrite character by program. For 5x8 dots, eight character patterns can be
written, and for 5x10 dots, four character patterns can be written.

Write into DDRAM the character code at the addresses shown as the left column of table 1. To show
the character patterns stored in CGRAM.
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Relationship between CGRAM Addresses, Character Codes (DDRAM) and Character patterns

Table 1.

For 5 * 8 dot character patterns

For5

Character Codes
(DDRAM data)

CGRAM Address

Character Patterns
(CGRAM data)

76 5432 10

5 43 2 10

76 5 43 2 10

High Low High Low High Low
000 * * %
001 * X %
010 * X %
011 * * %
0000 *0 00 0 00j1 00O oo
101 * *  *
110 * * %
111 * X %
000 * * %
001 * * %
010 * X %
011 * * %
0000 *0O0 1 00 1 |1 00 *oxx
101 * X %
110 * * %
111 * X %
000 * X %
0 0 1
0000 *1 11 11 1/1 00
10 1
110
111 * * %

* 10 dot character patterns

Character Codes
(DDRAM data)

CGRAM Address

Character Patterns
(CGRAM data)

76 5 43 2 10 543 2 10 76 5 43 2 10
High Low High Low High Low

0 00O * ok 0

0 0 0 1 * ok 0

0 010 *ok

00 1 1 * ok

0 100 * ok
0000 *0OO 0 0|0 1 01 *oko*

0 110 ok

0 1 1 1 *ok*

10 0 0 *okOF

10 0 1 ok

1010 * Ok X

llll * * *x | * * * * %

m " High"
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| |I. Instruction Table

Instruction Code
Execution time

Instruction Description
(fosc=270Khz)
RS [R/W|DB7(DB6|DB5|DB4|DB3|DB2|DB1|DB0
. Write “00H” to DDRAM
ClearDisplay] 0 | o [ o | oo | o] o | o] o] 1 [WntH and set 1.53ms
DDRAM address to “00H” from AC
Set DDRAM address to “00H” from AC
Return Home | 0 0 0 0 0 0 0 0 1 . find return cursor to its original position 1.53ms
if shifted. The contents of DDRAM are
not changed.
E M i ing directi
ntry Mode 0 0 0 0 0 0 0 1 o | sH Assign cursor movmg dlre'ctlon and 3945
Set enable the shift of entire display.
Display Set display (D C d blinki
ON/OFF olo|lololo|o]|1]D]|c| s [Pl D) cursor(C)andblinking 39us
of cursor (B) on/off control bit.
Control
Set cursor moving and display shift
Cursor or . - .
) . 0 0 0 0 0 1 [S/IC|RIL| — | — |control bit, and the direction, without 39 us
Display Shift .
changing of DDRAM data.
Set interface data length
Function Set 0 0 0 0 1 oL | N F o o (DL:8?b|t/4-l-)|t), numbfers of display line 3945
(N:2-line/1-line)and, display font type
(F:5x11 dots/5x8 dots)
Set CGRAM
Address o]ofo 1 |AC5|AC4|AC3|AC2|AC1|ACO [Set CGRAM address in address counter. 3 us
Set DDRAM
Address 0] 0 1 |AC6|AC5|AC4|AC3|AC2|AC1|ACO [Set DDRAM address in address counter. 3 us
Read Busy Whebthir durlng |nter(rj1.al oI:T:ra:;)n or not
Flag and 0 | 1 | BF |Ac6|ACs|AC4A|AC3|AC2|ACL|ACo [N P noWn by reading Bk The Ous
contents of address counter can also be
Address
read.
Write Data to 1 0 o7 ol ps|oalos!|o2loil oo Write data into internal RAM 434
RAM (DDRAM/CGRAM).
Read Data 1 1 o7 ol ps|oalos!|o2!loil oo Read data from internal RAM 434
from RAM (DDRAM/CGRAM).

k% ”—" :don’t care
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|2. Timing

12.1 Write Operation
®  Writing data from MPU

RS >< ol R
t4s tAH
" /
P _ taH
L 3 Fo
E "/ tD5W \ : 1/
= K = g
DEB-DET >¢ Valid data R
C -
Ta=25C, VDD=5.0V
Item Symbol Min Typ Max Unit
Enable cycle time Tc 1200 - - ns
Enable pulse width Tow 140 - - ns
Enable rise/fall time TrTE — — 25 ns
Address set-up time (RS, R/W to E) tas 0 — — ns
Address hold time tan 10 - - ns
Data set-up time tosw 40 — — ns
Data hold time tH 10 - - ns
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12.2 Read Operation

® Reading data from ST7066U

= A
TIH1
R ><_r VIL v
143 taAH
== 3
RW \
tPW ..| 4
—)-I — tf
E /| N %
+DIR | -
il el
tf sl — -( ! |
DEO-IE7 >¢ Valid data 1><

Ta=25C, VDD=5V

Item Symbol Min Typ Max Unit
Enable cycle time Tc 1200 — — ns
Enable pulse width (high level) Tow 140 - - ns
Enable rise/fall time TR TE - - 25 ns
Address set-up time (RS, R/W to E) tas 0 - - ns
Address hold time tan 10 - - ns
Data delay time toor — — 100 ns
Data hold time th 10 - - ns
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| 3. Initializing

Power on

Wait for more than 40 ms after VVobrises to 4.5V

BF can not be checked before this instruction.

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBQ| Function set
o 0 0o 01 1 * * * *

Wait for more than 39us

BF can not be checked before this instruction.

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0
o 0 o 0o 1.0 * * * *
O O N F * * * * * *

!

Wait for more than 39 ps

Function set

RS R/W DB7 DB6 DB5 DB DB3 DB2 DB1 DBO BF can not be checked before this instruction.

0 0 0 0 1 0 * * * * |Functionset

#

Wait for more than 37us

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBL DBO| pispiay ON/OFF control
0 0 0 0 0 0 =* = =* =

o o 1 b C B * *» * *

!

Wait for more than 37 ps

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0
o 0 0o 0o 0o 0 * * * *
o 0 0o 0 01 * * * *

Display Clear

Wait for more than 1.53ms

%

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 Entry Mode Set
O O O O 0 0 * * * *

0 0 0 1 I/ SH * =* * *

!

Initialization ends

4-Bit Ineterface
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|  Poweron |

Wit for more than 40 s after Voo risesto 45V

BF can not be checked before this instruction.

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB DBRO
0O 0 00 21 1 NF * =

Wit for more than 39us

Function set

BF can not be checked before this instruction.

RS R\ DB7 DB6 DB5 D4 DB3 DB2 DBL DBO
0 0 00 1 1 NF * =

Wit for more than 37us

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DRO
0O 0 0 0 0O 0O1 BC D

Wit for more than 37 s

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB DRO
0O 0 0 0 0O 00 0 0 1

Wit for more than 1.53ns

RS R/ DB7 DB6 DB5 DB4 DB3 DB2 DB1 DRO
0O 0 0 0 0O OO 1 ID S

Initialization ends

8-Bit Ineterface

16 of 18

Function set

Display ON'OH- cortrol

Display Clear

Entry Mode Set




|5. Backlight Information

Specification
PARAMETER | SYMBOL | MIN TYP | MAX | UNIT | TEST CONDITION
R 20 24 28
Supply Current [ILED| G 25 30 34 mA V=5.0V
B 25 30 34
Supply Voltage \% 4.9 5.0 5.1 \% —
Reverse Voltage VR - 7.0 - \4 -
R 32 40 ILED(red)=24mA
Luminous )
IV | G 140 180 - CD/M” | ILED(green)=30mA
Intensity
B 22 28 ILED(blue)=30mA
R
620 625 630
WaveLength | & | G | 515 520 | 525 | nm —
B 465 470 475
R 80K 100K
ILED =15mA
Life Time G 40K 50K Hr.
For each LED Lamp
B 40K S0K
Color Red, Green, Blue
Note:

1. The LED B/L of “triple color” is designed for voltage driving, user have to follow

The drive voltage that can make driving current in safety range (current between

minimum and maximum).

2. owing to having 3 chips in one LED lamp, which caused many combinations of

different wave length. This situation will caused wave length shifting while driving

2 colors or more in the same time.

3. The luminous intensity is measured on B/L surface only.
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|5. Backlight Drive Method

The driving circuit of suggestion is showed as above, owing to B/L being designed
In parallel mode, so user can use transistor ~ FET or TRIC to control.
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