SUNLIKE DISPLAY Model No: SD1602X
GENERAL SPECIFICATION

ITEM DESCRIPTION

Product No SD1602X BWB-PS-LB-G

[J STN Gray [0STN Yellow Green |m STN Blue
Positive Positive Negative

LCD Type | TN Negative L1 TN Positive

[] FSTN Negative White & Black | CIFSTN Positive Black & White

Rear Polarizer |1 Reflective Transflective m Transmissive
Backlight Type | NO B/L m LED 1 CCFL LI EL
Backlight Color U Yellow [1 Green 0 Amber | m White | OO Other
Green
View Direction |m 6 O'clock [1 12 O’ clock
[0 Genera Temp.,5V,Single Supply Voltage
0 Wide Temp., Single Supply Voltage
m  Genera Temp.,3.3V,Single Supply Voltage
Terggir;éure [0 Wide Temp., 3.3V,Single Supply Voltage
[0 Genera Temp., Dua Supply Voltage
[0 Wide Temp., Dua Supply Voltage
[J Super Wide Temp., Dual Supply Voltage
Frame m Black O Silver

TO BE VERY CAREFUL !
The LCD driver 1Cs are made by CMOS process, which are very easy to be damaged
by static charge, make sure the user is grounded when handling the LCM.
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SUNLIKE DISPLAY Model No: SD1602X

ABSOLUTE MAXIMUM RATING
(1) Electrical Absolute Ratings

Item Symbol Min. Max. Unit Note
Power Supply for Logic Vpp-Vss -0.5 6.5 Volt
Power Supply for LCD Vppb-Vo -0.5 7.5 Volt
Input Voltage V| -0.5 Vbp Volt
LED Power Dissipation Pap - 0.46 W
LED Forward current NS - 60 mA
LED Reverse Voltage Vg - 5 Vv

(2) Environmental Absolute Maximum Ratings

Normal Temperature
Item Operating Storage
Min., Max. Min., Max.
Ambient 0 |+50 |20 |+70
Temperature
Humi dlty(wnhout Note 2.4 Note 3.5
condensation)

Note2 Ta 50 :80% RH max
Ta>50 : Absolute humidity must be lower than the humidity of 85%RH at 50
Note3 Taat-20 will be<48hrsat 70 will be <120hrs when humidity is higher than 70%.
Note4 Background color changes slightly depending on ambient temperature. This phenomenon
iIsreversible.
Note5 Ta 70 :75RH max
Ta>70 : absolute humidity must be lower than the humidity of 75%RH at 70
Note6 Taat-30  will be <48hrs, at 80 will be <120hrs when humidity is higher than 70%.



SUNLIKE DISPLAY

Model No: SD1602X

ELECTRICAL CHARACTERISTICS

[tem Symbol Condition Min. Typ Max. Unit note
Power Supply E )
for Logic Vpp-Vss 2.2 3.0 35 Volt
Vi L level 0 - 0.6 Volt
Input Voltage
ViH H level 2.2 - Vob Volt
LCM Ta 0 - - -
Recommend
LCD Module| Vpp Vo | T2 25 4.0 4.4 5.0 Volt
Driving
Voltage Ta 50 i ) )
Power Supply
Current for Ibp Vpp =3.0V - 0.17 1.0 mA
LCM
LED Forward| If 40 mA i 34 40 | Vot
Voltage
LED Forward
Current IF i ) 40 i mA
LEDReverse| | VR=5V . - 0.2 mA
Current
OPTICAL CHARACTERISTICS
Item Symbol Condition Min. Typ Max. Unit note
@ (12 o' clock) - 20 -
Qi ® b(6 o' clock) - 40 -
Viewing angl€ When Cr Degree 9,10
range ® (9 0 clock) 1.4 . 30 -
® r(3 o’ clock) - 30 -
Rise Time Tr - 200
mS
Fall Time Tf Vop-Vo - 250
=4.5V
Frame Frm Ta=25 - 64 - Hz 8,10
frequency
Contrast Cr - 3.0 - 7
The
Brightness L 300 350 - cd/
Of Backlight IF= 40 mA
Eml iessal' :on AP X=0.29 | X=0.31 | X=0.33 Am
Wavelength Y=0.30| Y=0.32 | Y=0.34




SUNLIKE DISPLAY Model No: SD1602X

MECHANICAL SPECIFICATION

ITEM DESCRIPTION
Product No. SD1602X
Module Size 73.25 (W)x35.5 (H)x11.5max (D)
View Area 52.0 (W)x14.0 (H)
Dot Size 0.47 (W)mmx0.58 (H)mm
Dot Pitch 0.52 (W)mmx0.63 (H)mm
Display Format 16 characters (W)x2 lines (H)
Duty Ratio 1/16 Duty
Controller PCF2119SU/2
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Model No: SD1602X

INTERFACE PIN ASSIGNMENT

Pin No. | Pin Out Level Description
1 VSS ov Power Supply Ground
2 VDD 3.0V Power Supply Voltage
3 Vo Contrast Adj
4 SDA H/L [1C Bus Seria Data I nput/Output
5 SCL H/L [1C Bus Serial Clock Input
6 A 3.4V LED Power Supply ()
7 RES H Reset Input




SUNLIKE DISPLAY Model No: SD1602X

[Note 7] Definition of Operation Voltage (Vop)

Selected Wave
Intensity Selected Wave Intensity

100 - Non-selected Wave 100 (=---mmmmmm o

Non-selected Wave

CrMax [~=———==~==~7-~~ 3 Cr = Loff/ L CrMax f-----------
r=_Lo on Cr=Lon/ Loff

Vop

Driving Voltage(V Vo

| | g Voltage(V) P Driving Voltage(V)
positive tvpel i

[Negative type]

[Note 8] Definition of Response Time (Tr, Tf)

Non-selected » Non-selected Non-selected » Non-selected
Conition Selected Conition ..« Conition Conition Selected Conition Conition
1
. ! !
Intensity | l Intensity | !
: 1

T

!

100 100

547 Tr —t! o Tf !
[positive type] [Negative type]
Conditions:
Operating Voltage: Vop Viewing Angle(@ , ¢ ): 0°,0°
Frame Frequency : 64 Hz Driving Waveform : /N duty, l/a bias

[Note 9] Definition of Viewing Direction

Front

|

Viewing area Curve
for Contrast Ratio>2

of /
Left ¢|/\¢r Right

b

Rear Viewing Direction
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Model No: SD1602X

[Note 10] Definition of viewing angle

ot
b

_
/S

-————

’ ‘y
|
|
|

[Note 11] Description of Measuring Equipment

_ light |

— source
P— B ——
~

[ B =
reflected
light 1

Reflective type

%@ﬁ light {
- sSouree light source

~ =

(backlight) S@N)
reflected light = —_—

_—t

[ B -
reflected

light 1

Transflective type

10



SUNLIKE DISPLAY

Model No: SD1602X

TIMING CHARACTERISTICS

far SCL clock frequency 400 kHz
Lo SCL clock low pariod 1.3 ns
TisH SCL clock high penod 06 us
15 niaT data satup ima 140 &
1|||_'| (nl Y data hold ime i} ns
1; SO0 508 nsa Dims nodas 1 ared 2 16 + D01 G RN %
i SCL. 504 Bl fime ndes 1 and 2 15+ 0.1Cg 300 &
Cp capacitiva bus line load 400 pF
l=nzTa sal-up tims for a repeatad START 0.6 us
condition
HosTA START conditicn hald tima 06 us
s sT set-up tims for STOR condifion 0.6 LS
Taw tnleradla spikg width on bus &l I5
tee bus free time betwesn STOF and START 1.3 us
condition
SDA
t
tBuF f
SCL
ft— — ]
tho;par tHicH tsupaT
SDA

— i

FGAT 28

tsu:sTa
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SUNLIKE DISPLAY

Model No: SD1602X

COMMAND LIST

REZARED
INSTRUCTICN | RS | W | D27 | DRE | DES| DB | DB | DE2 | DE1 | DEO DESCRIPTION CLOCK
CYCLES
H=lard
HOP il ] Q 0 LU 0 ] LU 0 0 || s opraion 3
Fuiaticen sal il ] Q 0 1 0L | 0| & | SL| H |setsintefacs Data Lengih (0L and numbar of 3
diggday lines (M0 singls linsTal0 1 B 5L)
eqanded insWucion s& contrd [H)
Raad sy Mag il 1 | BF LTS paichs the Blusy Flag (BF) imdicating internal 0
and address operating is baing perfoemed and eads address
Do courmar oankents
Road dala 1 1 rexd caka raads daia rom CGRAM or DDRAM 1
Wrila data 1 ] wrila dala wernies data from CGRAM or DDRAM 1
H=i
e i plany il ] 0 0 LU 0 ] L1 o 1 || el enting displey and stz DDRAM aidress [ 165
in poldress oo
Rt R il ] 0 0 LU 0 ] L1 1 0 || sets DDA addeess (i sddness ooundsr; ako 3
reduima shified display 1o original positics
DDRAM coments remain nchangesd
Eniry miple sl il ] [} 0 a [} I 1 I T | sets cursor moss dirsclion s specifiss Shill of 3
display; thesa aperaticns are periormad during
a3 wre and read
Display comtod il ] i} 1 i il 1 [ B | st entie disply on'ol (D), cursor ondoff | and 3
bk of cursor positon chamacker B D=0
ideplay o] puis chip inlo: the posar-down mode
Cursoridisplay i o0 | oo )| 1 |SC|RL| & | 0 |mows cursor and shifts display without changing 3
Bl CORAM comients
Sat GGl i 0| o 1 Ao sals CGRAM address: bit6i & 1o ba <t by tha 3
#kdress command sol DDRAK addiess’; ok gl he
dasrripion ol 1he Somivsn
Sl DOIRAM L1 ] 1 Ao ks DIDIRAKY akdress 3
#kdress
H=1
Rasansad oo laojJofof]ao]ofla] o] 1 |donotes
REQLIRED
INSTRUCTION | RS |RW |DE7T | DBE | DBS | 64| D63 | D82 | DB1 | DED DESCRIFTHON CLOCK
CYCLES
SeEn q Q 1 1] ] i} [N 1 1 L | sl scness conliguralion K|
pandguration
Di=play q 0 i 1] ] i} i) I P 2 | sel dsplay configuration 3
oL ration
|t caplrod q 0 [ 1] 0 i} 1 M| I 0 | sl icon maode (I, o bEnk (B} a
Teamypar alurg [l i) 1] 1] ] 1 i ¥ | TS | TC2 | sal lemparalure coafficient | TOx) a
oo
Sal Hvgan L] 0 1] 1 L 0 G| &1 | 50 |sstwdernal Hvgen stages (51 = 1 and S0 = 1 not
e alkcayed)
S8V q 1] 1 W vllags she W pg I ERgilar Wy, o Vg (V) k|
Knka
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SUNLIKE DISPLAY

Model No: SD1602X

DISPLAY CONFIGURATION

CONTROL BYTE COMMAND BYTE FC-BUS COMMANDS
co [Rs o Jo Jo Jo Jo [o Joer|oeé |oEs 084 [DBS [DB2 JOBE1 | D8O [nowe 1
Hiote
1. RiWis set toosiher with the skave address
COMMAND LIST(CONTINUED)
BIT STATE
LOGIC O LOGIC 1
o dacremiant incramiant
3 display frecze displary shift
E display off display on
(¥ cursor off CLUMSOF On
B cursor characier blink off. character &l cursor cursar character blink on; character at cursor
posiion coees not bink position binks
S8iC CLMSO Moy display shift
RL Tt shil righit shift
DL 4 bits 3 bils
H s base wstruchion st use axtandead instruston sef
L {moimpact, # | laft'right screen: standard connection {as in laftright screen: mimored connection (as in
M=1ar5L=1) |PCF2114) PCF2116)
15t 16 characters of 32 columns are from 15t 16 characters of 32 columns are from
1 o &0 1 1o B0
2nd 16 characters of 32 columns are from 2nd 16 charscters of 32 columns are from
1t B B 101
= COILMN data; e 10 [ght (88 N PLEL116),; COIUMN data: Ngnt o e, colimn data s
column data s desplayed from 1 e 80 displayad from &0 i 1
Q row data tog 1o bottom {as n PLF2116); rowe daka botkam 1o bop:
rovw data s displayed fiom 1 to 16 andd koo o row chada is dis played from 16 1o 1 and keon o
datain 17 and 18 datain 18 and 17
in singla bne mode (S0 = 15 row data is in single lne mods (S0 = 1) row data s
digplanyed from 1 ko 8 and icon row data in 17 displayed from B 1o 1 and icon row data in 17
I charmctar moda; full display icscn ok ondy eons displayed
IB icon blink disabled icon blink enabled
ik diract moda deabla direct mode snable
W =&l "-'l'ﬁ set 1'..:5
B e ampacd, if [ 1-hns by 32 display 2-ling by 16 display
SL=1)
EX R T 18 1 = F2or 2 = 16 characker displayy | MUX T2 8{1 = 16 character display]
= lazt control byte; see Table & anathar confrol byte follows afler datalzommand
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SUNLIKE DISPLAY Model No: SD1602X

FONT TABLE
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SUNLIKE DISPLAY Model No: SD1602X

HANDLING PRECAUTION

1. Mounting Method

The panel of the LCD Module consists of two thin glass plates with polarizes which easily get
damaged since the Module is fixed by utilizing fitting holes in the printed circuit board.
Extreme care should be taken when handling the LCD Modules.

2. Caution of LCD handling & cleaning

When cleaning the display surface, use soft cloth with solvent (recommended below) and
Wipe lightly.

-1sopropy! acohol

-Ethyl alcohol

-Trichlorotriflorothane

Do not wipe the display surface with dry or hard materials that will damage the polarize
surface.

Do not use the following solvent

-Water

-Kettle

-Aromatics

3. Caution against static charge

The LCD Module use C-MOSLSI drivers, so we recommend end that you connect any unused
input terminal to VDD or VSS, do not input any signals before power is turned on. And ground
your body, Work/assembly table. And assembly equipment to protect against static el ectricity.

4. Packaging

-Modules use LCD elements, and must be treated as such. Avoid in tense shock and falls from
aheight.

-To prevent modules from degradation. Do not operate or store them exposed directly to
sunshine or high temperature/humidity.
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SUNLIKE DISPLAY Model No: SD1602X

5. Caution for operation

-It isindispensable to drive LCD’ s with in the specified voltage limit since the higher voltage
than the limit shorten LCD life.

An electrochemical reaction due to direct current causes LCD deterioration, Avoid the use of
direct current drive.

-Response time will be extremely delayed at |lower temperature than the operating temperature
range and on the other hand at higher temperature LCD's show dark color in them. However
those phenomena do not mean malfunction or out of order with LCD's. Which will come back
in the specified operating temperature range.

- If the display areais pushed hard during operation, some font will be abnormally displayed
but it resumes normal condition after turning off once.

-A dlight dew depositing on terminalsis a cause for electro-chemical reaction resulting in
terminal open circuit. Usage under the relative condition of 40 |, 50%RH or lessisrequired.

6. Storage

In the case of storing for along period of time (for instance. For years) for the purpose or
replacement use, The following ways are recommended.

- Storage in a polyethylene bag with sealed so as not to enter fresh air outsidein it, And with
no desiccant.

- Placing in adark place where neither exposure to direct sunlight nor light is. Keeping
temperature in the specified storage temperature range.

-Storing with no touch on polarizer surface by the anything else. (It is recommended to store
them as they have been contained in the inner container at the time of delivery)

7. Safety

- It isrecommendabl e to crash damaged or unnecessary LCD into pieces and wash off liquid
crystal by using solvents such as acetone and ethanol. Which should be burned up later.

- When any liquid crystal leaked out of a damaged glass cell comesin contact with your hands,
please wash it off well with soap and water.
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