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1. General Description

1.1. FEATURES

The features of LCD are as follows

* Display mode

* Color

* Display format

*1C

* Interface Input Data :
* Driving Method

* Viewing Direction

* Backlight

STN(BLUE) , Negative ,Transmissive
Display dot : white

Background: Blue

16character*2 line

ST7066U-0A  English / Japan Font

4-bit or 8-bit MPU interface enabled

1/16 Duty, 1/5 Bias

6 O’clock

WHITE

1.2. MECHANICAL SPECIFICATIONS

www.wandisplay.com

Item Specifications Unit
Module Size 80.0(W) x36(H) x 12.5MAX(T) mm
Viewing Area 64.5MIN(W) x16MIN(H) mm
Effective Display Area 56.21(W) X 11.5(H) mm

Number of Dots 16*2 LINE CHARACTER -
Dot Size 0.56 (W) X 0.66(H) mm
Dot Pitch 0.6(W) X 0.7(H) mm
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Imensions

2. External D
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1.Display type: STN/Blue
2.Viewing direction: 6 Q’CLOCK

3.Drive method: 1/16DUTY 1/5BIAS
4.Polarizer mode: Transmissive /Negative
5.LCD drive voltage: 4.5V
6.0peration temperature:—20°C~+70°C
7.Storage temperature: —30°C ~+80°C
8.Driver /Controller 1C: ST7066U—0A OR Eqv.
9.Logic power supply voltage: 5.0V
10.Backlight : White(Edge)
11.ROHS must be complied
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Module No.: WC1602A1SGW6B-D

3. Interface Description

Pin NO.| Symbol 1/0 Functions

1 VSS P Ground.

2 VDD P Power Supply.

3 VO P LCD supply voltage
Select registers.
0: Instruction register (for write) Busy flag:

4 RS address counter (for read)
1: Data register (for write and read)
Select read or write.

5 R/W 0: Write
1: Read

6 E Starts data read/write.
Four high order bi-directional tristate data bus pins. Used

7-10 | DB0-DB3 | |/O for data transfer and receive between the MPU and the
ST7066U. DB7 can be used as a busy flag.
Four low order bi-directional tristate data bus pins. Used for
11-14 | DB4-DB7 | |/O |data transfer and receive between the MPU and the ST7066U.

These pins are not used during 4-bit operation.

15 LEDA P Backlight supply (+5.0V)

16 LEDK P Backlight cathode

I: input, O:output, P:Power.

www.wandisplay.com
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Module No.: WC1602A1SGW6B-D

4. Absolute Maximum Ratings (Vss=0V)

Standard Value
ltem Symbol Min. Typ. Max. Unit
Supply Voltage For Logic VDD -0.3 +6.0 \%
Supply Voltage For LCD Drive VLCD VDD-10.0 VDD+0.3 \
Input Voltage ViN -04 Vbb+0.5 V
Operating Temp. Top -20 - +70 T
Storage Temp. Tst -30 - +80 T

5. Electrical Characteristics(Vss=0V)

Test
Item Symbol Min. | Typ. | Max. | Unit
Condition
Supply Voltage For Logic |VbD - Vss - 4.8 5 5.2 V
Supply Voltage For LCD Vo - 4.2 4.5 4.8 Vv
“H” Level V 0.85Vbp| - - V
Vop=5V 5%
InputVoltage | | ovel | vy - - |0.15Vop| V
“H” Level V oH lon=-0.5mA | 0.8VpD - - \
Output Voltage | | ovel | v loL=0.5mA - - |o2vop| V
) Vop =5V 5%
Current Consumption Iop - 1 2 mA
VLCD=4.5V
Frame Frequency frm | VoD=5V 5% - 70 - Hz

NOTE: 1) Duty Ratio=1/16 Bias Ratio=1/5
2) Measuring in Dots ON-state

www.wandisplay.com 7115 Ver.1.0
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6. Timing Characteristics.

Module No.: WC1602A1SGW6B-D

6.1. Timing Characteristics.

® Writing data from MPU to ST7066U

VIHI
RS VIL1 /£
t tan
RW \ 4
tPw. tag
— - U
tr —> « {DSW tH
DB0-DB7 Valid data ><
fc

® Reading data from ST7066U to MPU

VIHI
RS VIL] i
RW / I | N\
P I —
DB0-DB7 >< Valid data ><
Write Mode (Writing data from MPU to ST7066U)
Tc Enable Cycle Time [Pin E 1200 - - ns
Tew Enable Pulse Width |Pin E 140 - - ns
Tr, T |Enable Rise/Fall Time [Pin E - - 25 ns
Tas Address Setup Time |Pins: RS,RW,E 0 - - ns
Tan Address Hold Time |Pins: RS,RW,E 10 - - ns
Tosw Data Setup Time |Pins: DBO - DB7 40 - - ns
Th Data Hold Time Pins: DBO - DB7 10 - - ns
Read Mode (Reading Data from ST7066U to MPU)
Tc Enable Cycle Time [Pin E 1200 - - ns
Tew Enable Pulse Width |Pin E 140 - - ns
Tr, T |Enable Rise/Fall Time [Pin E - - 25 ns
Tas Address Setup Time |Pins: RS,RW,E 0 - - ns
Tan Address Hold Time |Pins: RS,RW,E 10 - - ns
Toor Data Setup Time |Pins: DBO - DB7 - - 100 ns
Th Data Hold Time Pins: DBO - DB7 10 - - ns
www.wandisplay.com 8/15 Ver.1.0
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6.2. COMMAND LIST AND INITIAL CODE

Module No.: WC1602A1SGW6B-D

Instruction Table:

Instruction Code Description
Instruction RS |R/W |DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0 Desc"ptlon Time
(270KHz)
Clear Write "20H" to DDRAM. and
Displa o/l o|o|o| o] o] o] o] o] 1 |setDDRAM address to 1.52 ms
play "00H" from AC
Set DDRAM address to
"00H" from AC and return
ﬁgmren olo|o|o| o] o] o] 0] 1 x |cursor to its original position|  1.52 ms
if shifted. The contents of
DDRAM are not changed.
Sets cursor move direction
and specifies display shift.
Eg:ry Mode 0 0 0 0 0 0 0 1 IID | S |These operations are 37 us
performed during data write
and read.
. D=1:entire display on
Display
o|lo|lo|o|lo|o|1]|D]| c | B |C=tcursoron 37 us
ON/OFF B=1:cursor position on
cursor or Set cursor moving and
Display ol ool ool 1 |sc|rL| x| x |displayshitcontolbit and 37 us
Shift the direction, without
changing DDRAM data.
. DL:interface data is 8/4 bits
0 0 0 0 1 DL N F X X :number of line is u
g:?ctlon N ber of line is 2/1 37 us
F:font size is 5x11/5x8
Set CGRAM Set CGRAM address in
address 0 | 0 | 0 | 1 |AC5|AC4 AC3|AC2|ACT|ACO| "' ~ =~ - 37 us
Set DDRAM Set DDRAM address in
address 0 | 0 | 1 |AC6|AC5|AC4|AC3|AC2|ACT|ACO | W " " 37 us
Whether during internal
u operation or not can be
Read Bus i b
flag and 0 | 1 | BF |AC6|AC5|AC4 | AC3|AC2 | AC1|ACO [known by reading BF. The Ous
address contents of address counter
can also be read.
. Write data into internal
Ygﬁgz&ata 1 0 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |RAM 37 us
(DDRAM/CGRAM)
Read data from internal
E(?f?’ldéj:?\:\:ﬁ 1 1 D7 D6 D5 D4 D3 D2 D1 DO |RAM 37 us
(DDRAM/CGRAM)

www.wandisplay.com 9/15 Ver.1.0
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Module No.: WC1602A1SGW6B-D

6.3. COMMAND LIST AND INITIAL CODE (CONTINUE)

POWER ON

'

Wait time >40mS
After Vcc >4.5V

y

Function set Poe e T ]
! BF cannot be

RS |R/W|DB7|DB6/DB5/DB4|DB3|DB2|DB1|DB0 """"": Che{:ked before |
1 this instruction. |

o0 0)|0 /1 1 |N|F | X | X |  TTTTTTTTTTTTTYT

v

Wait tim|e >37uS

v
Function set e -
RS [RW|DB7|DB6|DB5|DBA4|DB3[DB2|DB1[DBO|  «--------! heseeiberre |
olofofo|[1[1|N[F|[x]|x | _this instruction. _|

v

Wait time >37uS

v

Display ON/OFF control
RS |R/W|DB7|DB6|\DB5|DB4|DB3|DB2|DB1|DB0
ojo|lo|jo0of0|O0|1|D|C|B

A
Wait time >37uS

A
Display clear

RS [R/W|DB7|DB6|DB5|DB4/DB3|DB2|DB1/DB0
o(o0/0,0|0|O0|O0|O0]|O0]|1

\
Wait time >1.52mS

\

Entry mode set
RS |R/W|DB7|DB6|DB5DB4|DB3|DB2|DB1|DB0
o|ojo|lo0o|O0|O0O|O0O 1| |UD|S

A
Initialization end

www.wandisplay.com 10/15 Ver.1.0
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Module No.: WC1602A1SGW6B-D

7. Backlight Characteristics.

ltem Conditions Symbol MIN | TYP MAX | Unit
Luminance Intensity LV 400 500 - cd/m2
Forward Voltage If=15*2mA VFf 2.8 3.0 3.2 V
Uniformity U >=70%
Reverse Current Vr=5V Ir - | - | 25 nA
* The brightness is measured without LCD panel
8. POWER SUPPLY AND BLOCK DIAGRAM
VDD VDD \Y
+5V +5V +3 >
Vss Vss 106 Vss
v lo
k0 1o kel 5V w |
Vo Vo 10kQ
LCD LCD LCD
Module Module Module
A) VbD= 5V, contrast adjustable B) Vbb= 5V, contrast fixed C) Vbp= 3 to 3.6V, contrast adjustable

* VO is for LCD contrast adjusting, VDD-VO is around 4.5V

LCD Module
VDD J,

ILED

——

VLED

RL
=5V V/SS |IJ1 J3
L LEDK K

J1&J2 closed in PCB

default

LED B/L

¥

Vf=3.0V

A) VLED= 5V: J3 open, supply 5V to LEDA/LEDK

* RL are the current limiting resistors for LED backlight

VLED

[f=30mA =

VDD
J2

ILED

——

SS i1

3VT ﬁ J3 K

LCD Module J1&J2 closed in PCB
default

RL LED B/L
LEDA A

Vf=3.0V
[f=30mA

¥

LEDK

1) J3 open, supply 5.0V to VDD (Pin 2) and VSS (Pin 1) <Default>

B) VLED is other voltage: J3 close, supply 3V to LEDA/LEDK

2) J3 close, supply 3.0V to VDD (Pin 2) and VSS (Pin 1),Power Supply for Logic and LCD should 3.0V refer to

Point 3.4 C

3) Open J1&J2 while supply voltage diretly to LEDA (PIN15) and LEDK(PIN16)

www.wandisplay.com
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9. Optical Characteristics

Module No.: WC1602A1SGW6B-D

Item Symbol Temp.| Min. Typ. Max. Unit Conditions Note
awi 02-01 30 70 -
Viewing 25°C Deg. Cr=2.0 1,2
Angle 0 60 98 -
Contrast 8 0=20
Ratio Cr 25C 2 7 - - O=0’ 3
Response 0 =20
Time(rise) Tr 25C - 75 250 ms O=0’ 4
Response o ©=20
Time(fall) Tf 25C - 108 250 ms O=0’ 4
Note1 . Definition of angle © & ® Note2. Definition of viewing angle ©1&061
Ve:tic:al A
o z;g, Cr [
TOP | . 62 [
b 7 : ©1<20° <O
N ] Right 2 [
¢ =270° Nﬂontﬂ ¢=90 [
[ -
T <.ﬁ\<%}/iewing @ 1 200 @ z
BOTTOM ™ Direction
G=+90"¢=0"
Note3 . Definition of contrast Cr Note4. Definition of optical response
A Voltage Wave Form
1009 B @
Non-selected dots
Intensity Selected dots Cr OFF ON OFF
WM%f—— > —————— —
|a >
0% ) 100%
Set point Driving Voltage e LN -
Cr=B/A T T T
www.wandisplay.com 12/15 Ver.1.0
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Module No.: WC1602A1SGW6B-D

10.RELIABILITY
NO. Item Condition Criterion
1 High Temperature Operating | 70°C, 120Hrs
2 Low Temperature Operating | -20°C , 120Hrs
3 High Humidity 40°C , 90%RH, 120Hrs
4 High Temperature Storage | 80°C , 120Hrs
No defect in cosmetic
5 Low Temperature Storage -30°C, 120Hrs and operational
function allowable.
Random wave
Total current
10 ~ 100Hz Consumption should
6 Vibration be below double of
Acceleration: 2g initial value.
2 Hrs per direction(X,Y,2)
-0C to25C to 50°C
4 Thermal Shock (60Min) (5Min) (60Min)
10Cycles
Contract Discharge ,
_ There will be
V:ll(t\allge.ﬂ 4kvand —1 discharged ten times
8 ESD Testing — at every discharging
A ) voltage cycle. The
Air Discharge Voltage: .
+1 ~ 8KV and —1 ~ 8KV voltage gap is 1kV.
Note: 1) Above conditions are suitable for FORMIKE standard products.

2) For restrict products, the test conditions listed as above must be revised.

www.wandisplay.com
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11. PRECAUTION RELATING & PRODUCT HANDLING

Display is assembled and adjusted with a high degree of precision. Do not attempt to make any
alteration or modification.

11.1 SAFETY
11.1.1 If the LCD panel breaks, be careful not to get the liquid crystal to touch your skin.
11.1.2 If the liquid crystal touches your skin or clothes, please wash it off immediately by using
soap and water.

11.2 HANDLING

11.2.1 Avoid any strong mechanical shock which can break the glass.

11.2.2 Avoid static electricity which can damage the CMOS LSI - When working with the module,
be sure to ground your body and any electrical equipment you may be using. The followings should be
noted:

11.2.2.1 CMOS-LSI is used for the module circuit; therefore operators should be grounded
whenever he/she comes into contact with the module.

11.2.2.2 Do not touch any of the conductive parts such as the LS| pads; the copper leads on the
PCB and the interface terminals with any parts of the human body.

11.2.2.3 Do not touch the connection terminals of the display with bare hand; it will cause
disconnection or defective insulation of terminals.

11.2.2.4 The modules should be kept in anti-static bags or other containers resistant to static for
storage.

11.2.2.5 Only properly grounded soldering irons should be used.

11.2.2.6 If an electric screwdriver is used, it should be grounded and shielded to prevent sparks.

11.2.2.7 The normal static prevention measures should be observed for work clothes and working
benches.

11.2.3.8 Since dry air is inductive to static, a relative humidity of 50-60% is recommended

11.2.3 Do not remove the panel or frame from the module.

11.2.4 The polarizing plate of the display is very fragile. Please handle it very carefully, do not
touch, push or rub the exposed polarizing with anything harder than an HB pencil lead (glass,
tweezers, etc.)

11.2.5 Do not wipe the polarizing plate with a dry cloth, as it may easily scratch the surface of
plate.

11.2.6 Do not touch the display area with bare hands, this will stain the display area.

11.2.7 Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with a
cleaning naphtha solvent.

11.2.8 To control temperature and time of soldering is 300+ 10°Cand 3-4 sec.

To avoid liquid (include organic solvent) stained on LCD Module.

11.3 STORAGE

11.3.1 Store the panel or module in a dark place where the temperature is 25°C =5Cand the
humidity is below 60% RH.

11.3.2 Avoid exposure to direct sunlight or to the light of fluorescent lamps.

11.3.3 Do not place the module near organic solvents or corrosive gases.
Do not crush, shake, or jolt the module.
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11.4 LIMITED WARRANTY

11.4.1 FORMIKE modules are not consumer products, but may be incorporated by FORMIKE’s
customers into  consumer products or components thereof, FORMIKE does not warrant that its
modules and components are fit for any such particular purpose.

11.4.2 The liability of FORMIKE is limited to repair or replacement on the terms set forth below.
FORMIKE will not be responsible for any subsequent or consequential events or injury or damage to
any personnel or user including third party personnel and/or user. Unless otherwise agreed in writing
between FORMIKE and the customer, FORMIKE will only replace or repair any of its Modules which is
found defective electrically or visually when inspected in accordance with FORMIKE INSPECTION
CRITERIA

11.4.3 No warranty can be granted if any of the precautions state in handling liquid crystal display
has been disregarded. Broken glass, scratches on polarizer mechanical damages as well as defects
that are caused accelerated environment tests are excluded from warranty.

11.4.4 In returning the modules, they must be properly packaged; there should be detailed
description of the failures or defect.

12. OTHERS

12.1 If there is any not specified quality standard in this specification as well as RMA , please refer
to < INSPECTION CRITERIA>. Contact FORMIKE to get the complete <INSPECTION CRITERIA> by
the contact window or feedback@wandisplay.com.

Module No.: WC1602A1SGW6B-D

12.2 Special agreement of <INSPECTION CRITERIA> is recognized only in writhing between
FORMIKE and the customer also indicated it before ordering.
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