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DEM 16227 SBH-PW-N

Product Specification

1. FUNCTIONS & FEATURES

Display Format
LCD Mode

Viewing Direction

Driving Scheme

Power Supply Voltage (Vpp)
1.6. LCD driving voltage

Operation Temperature
Storage Temperature

Backlight Color

: 16x2 characters

: STN-BLUE, Negative, Transmissive

: 6 O’clock

: 1/16 Duty cycle, 1/5 Bias
: 5.0 Volt (typ.)

3.9 Volt (typ.)

:-20 to +70°C

:-30 to +80°C

: LED, Edge, White

2. MECHANICAL SPECIFICATIONS

Module Size
Viewing Area

: 85.00 x 30.00 x 13.60 mm
:65.00 x 17.20 mm

Character Pitch :3.65x 5.05 mm
Character Size :2.95x4.35 mm
Dot Pitch :0.60 x 0.55 mm
Dot Size :0.55x 0.50 mm
3. BLOCK DIAGRAM
CONTROL DATA DRIVE LSI
SPLC100B1
@SEG
Ccom
- VDD(+5.0V
Vs CONTROL LCD Panel .
R R 1 vo
SO LCD
ES SPLC780D1-001A - VR(0~20K)
L — MODULE yssoW
DB0-DB7 {———> A
S Backlight
(Refer Voltage:5.0V)
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4. DIMENSIONAL OUTLINE
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Remark: The white print is on the rear side of PCB only
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DEM 16227 SBH-PW-N

Product Specification

S. PIN DESCRIPTION
No. Symbol Function
1 VDD Power supply(+5.0V)
2 VSS GND(0V)
3 VO Supply voltage for LCD
4 RS Register selection. (H: Data register L: Instruction register)
5 R/W Read /write selection. (H: Read L: write)
6 E Enable signal for chip
7~14 | DBO~DB7 | Data bus line

6. MAXIMUM ABSOLUTE LIMIT

Item Symbol MIN MAX Unit
Supply Voltage for Logic Vbp -0.3 7.0 \Y
Supply Voltage for LCD VO Vop-10.0 Vop+0.3 \Y
Input Voltage Vin -0.3 Vop+0.3 \Y
Supply Current for Backlight Ir(Ta=25°C) --- 15 mA
Reverse Voltage for Backlight | Vr(Ta=25°C) --- 5.0 \Y
Operating Temperature Top -20 70 °C
Storage Temperature Tst -30 80 °C
7. BACKLIGHT CHARACTERISTICS
LCD Module with Edge White LED Backlight
ELECTRICAL RATINGS
Ta=25°C
Item Symbol | Condition Min Typ Max Unit

Forward Voltage VF I[F=20mA 3.0 3.1 \

Reverse Current IR VR=5.0V - 10 uA

Luminous Intensity(Without Lv [F=20mA 330 450 od/m?

LCD)

. . X 0.30 0.35
Chromaticity Coordinates v [F=20mA 030 --- 035
Color White

Note:

For operation above 25°C,The Ifm & Pd must be derated,the Current derating is -0.36m A/°C for

DC drive and-0.86m A/°C for Pulse drive,the power dissipation is -0.75mW/°C. The product
working current must not more than the 60% of the Ifm or Ifp according to the working

temperature
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8. ELECTRICAL CHARACTERISTICS

8.1 DC characteristics (Vpp=4.5V - 5.5V, TA =25°C)

Limh
Characteristics Symbol mn Uinit Tast Conditian
Min. Typ. Max.
Operating Cument loa - Q.55 0.8 mi Extemal clock {Nota)
Input High Voltage Wou 25 - VDo v Pins:{(E. RS, RW, OBD - GB7)
Input Low Voltage W1 03 - 0.6 v VDD=5Y
Input High Voltage Vit WYDD-1 - VDD v Pin OSC1
Input Low Voltage Vuz .2 - 1.0 i Pin 0O3C1
Input High Current Ini =20 - 20 pA Fing: (RS, AW, DBO - DB7)
Input Low Cument In =20 -12h =260 pA VDD =60V
Outpust High | loes = - 0. 1A
Voltage (TTL) Vo 24 ' VoD M Pins DBO - DB?
L =0.
Outpul Low Vet ) i 04 v Io_L 0.1TmA
Vohage (TTL) Pins: DBO - DB7
Output High low = - A0y,
Voltage (CMOS) Yo 0.9vDD ) VDD Y Pins: CL1, CL2 M. D
Outpul Low lgy = 40pA, Pins:
W, - - 0.1vDD v
Voltage (CMOS) o CL1, CL2, M, D
Driver ON Resistance Res %0 Ka lz = £50pA, Vien = 4.0V
(comy M ) ) Pins: COM1 -GOM16
Dirver ON Resistance lg = 150pA, Vi eg = 4.0V
{SEG) Raes . ) 3 K Pins: SEG1 - SEG40
LCD Voltage Vieo 3.0 - 8 Vv VDD-VE, 1/4 bias or 1/5 bias

Hote: Foye = 250KHZ, VOD = S0W, pin E = ", RS, RIW, DBD - DB7 ang cpen, an outguls are ng loads.
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8.2 AC characteristics (Vpp =4.5V-5.5V, TA=25°C)
Write mode (writing data from MPU to SPLC780D1)

Characteristics Symbol it Unit Test Condition
Min. Typ. Max,
E Cycle Time i 400 - - ns Pin E
E Pulse Width lew 150 . - ns Pin E
E Rise/Fall Time ia, I . - 25 ns Pin E
Address Setup Time taoy 30 - . ns Pins: RS, R'W, E
Address Hold Time tg 10 . - ns Pins: RS, W, E
Diata Setup Time taoz 40 - - ns Pins: DBO - DBT7
Diata Hold Time | 10 - - ns Pins: DBO- DBT7
I Wik Wi
RS >< Wi Miga K
=] [
-+ > 1o
RIW % Vi ﬁ"'u
o
-+ tew e 1
L teamt
A Ve Wik r
E f"’ Vit Wik h: F WL
- f—1zp2 —m] ey
tr | oz
DB7 -0 E:‘ >-; Valid Data ﬁ:‘
= te =

Read mode (reading data from SPLC780D1 to MPU)

Characteristics Symbol Lighe Uit Test Condition
Min. Typ. Max.

E Cycla Time i 400 - - ne BinE
E Pulse Width b 150 - - ns Pin E
E Rise/Fall Time ta, te - - 25 ns Pin E
Address Setup Time ta=y 30 - - ns Pins: RS, W, E
Address Hold Time ban 10 - - ns Pins: RS, AW, E
Data Output Deday Time in - - 100 ns Pins: DBO - DBT
Diata hold time t‘E‘* 5.0 - - ns Pin DBO - DBT

H Wiy

RS 3;: Wi X
tem -
o Lt

AW A Vi r‘l.f'u-u
‘———-tﬂ'ﬂ
|tF L

4 Vi Win A
. —{. Yiu WLt T\ Wiy

1]
hb:;{ %Q
Y | T,
08B0 - DB v Al valigData X "
|

1c

F )
L J
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Interface mode with LCD driver

Characteristics Symbol it Unit Test Condition
Min. Typ. Max.
Clock pulse width high tewn 800 - - ns Pins: CL1, CL2
Clock pulse width low tewiL 800 - - ns Pins: CL1, CL2
Clock setup time fcse 500 - - ns Pins: CL1, CL2
Data setup time fose 300 - - ns Pins: D
Data hold time tro 300 - - ns Pins: D
M delay time o -1000 - 1000 ns Pins: M
cL1 0-5vDD 0 SvoD
/ « trwh h\tpw
E 0.9vDD
cLz \_w/ £.1vDD \W\
tcse trw
D >< >< VDD G.WX X
2.1vVDD _ 0.1vDD
‘t‘n-s:l tvo
. o
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Product Specification

9. ELECTRO-OPTICAL CHARACTERISTICS

( Vpp=5.0V, Ta=25°C)

Item Symbol Condition Min Typ Max Unit
Ta=-20°C 4.1 4.3 4.5
Operating Voltage Vop Ta=25°C 3.7 3.9 4.1 A%
Ta=70°C 3.4 3.5 3.7
. Tr _ Aco --- 185 --- ms
Response time TF Ta=25°C — 200 — s
Contrast Cr Ta=125°C - 4 - -
0x=0y=0
. Ox -35 -—- +35 deg
1 >2
Viewing angle range oy Cr> 5 — vn deg

Erightness of non-szlzacted segmenti(Bz)

non-selzcted segnent

se ected segnent

Voltage

Cr_
3r ghtrzss of selezvad segrent( 311

- ~Brightness curve fc-
o \\ \{i ’/B-wghtness curve fc-
T NN
c h
o0 ~BLN

vop Orivirg
Momal
Ox =0y =0°

6 o'clock directiol
{y- = 90°
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12 o'clock direction
Oy+ = 90°
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DEM 16227 SBH-PW-N Product Specification

10. CONTROL AND DISPLAY INSTRUCTION

Instructhn Code
Instruction Crescriplion
RS | RW |DB7| DBE| DBS| DB4| DB3| DB2| DB1| DBA

Execution time
(Temp - 25T)
Foscw | Fosc= | Foso=
AHIKHz | ¥T0KH=z | 350KH=

Write "20H w0 DDRAM
Clear Display G| a o] a o] a o] a 0 1 | and sed DORAM address | 2.16ms | 152ms | 1.18ms
o "N frgm AC

Set DDRAM address to
“OH"  fram AC and
elum cursar to ik
Retum Home g a [ [ ol a 1 - L L 2. 16pxg | 1.52nng [ 1.13na
ofiginal position if shified.
The contants of CORAM
are nol charged,

ASSION  CUMRH Mg

Enlry Mode
Se:w [+] L] 1] L] 1] L] 1] 1 (M| 5 | directon and anable the 53us B 29us
ahift of entire digplay
Set dhisplay {2
Dispday OMF curss{C), and blanking of
G| a 0|0 a0 1 o|<Cc | B 5% 38 bz
OFF Gonrod cursonlB) onioff conlrad | T hs he
kil
Set cursor nwoving and
display shifl comtrol bd,
© o o] a o(a 0 1 |3C|RL| - - | and the direction, without 53 33 29
Display Shiit _ . K [ po
changing of DDRAM
daka

Set mterface data length
{DL: 8-bad-bit), numbers

i I ] M-
Funchan Set uuuu1nLNF--u_d'5F_'w"E_i 53us s 29us
2-lingf1-ing} and, display

forl  tpe  (FEx10

dotiSi dots)
Set O o| o 0| 1 |acs|ace|acs|aco|act|ag| 5= CORAM addessin |- 38 29
Addiess address countar, b b W
Sol DDRAM Set DORAM address in
_ 0| o[ 1 |cs|acs|acs| acaf ac2| act|aco) =¥ " §3us | 3us | 29

Whetiwer during intemal
OfHaration of not can be

Read Bu
&y Flag knowm by reading BF
and Address +] 1 BF | ACK| ACE| ACA| ACI| ACZ| ACH | ACD
The conents ¢f address
Counler
counter can  alse be
read.
Write: Diata fo 1| o|o7|ve| 05| el pa|oz| ot | pp| e dae mo intemal |- 38 2%
RAM Rl (DDRAMICGRAM). b b b
Read Dada Trom Raad data lrom inlernal
by 1] 1|07 |os| 05| oa|oafoa|oe|onf o sy, | 5= | s | B

Mote) " d ol sara
Mot 0 the ofperabon condiion under 207, ~ 75T, Be mannun edsacution ome fof majority of Ineuchan 2ot b 100US, sxcapt keo NatTactons, "Clear
Cuaplay™ and “Fetum Home", m which maamum executson e can ke up ta 4. 1ms.
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DEM 16227 SBH-PW-N
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11. FONT CHARACTERISTIC
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12. PRECAUTION FOR USING LCD/LCM
LCD/LCM is assembled and adjusted with a high degree of precision. Do not attempt to make any

alteration or modification. The followings should be noted.
General Precautions:

1. LCD panel is made of glass. Avoid excessive mechanical shock or applying strong pressure onto
the surface of display area.

2. The polarizer used on the display surface is easily scratched and damaged. Extreme care should
be taken when handling. To clean dust or dirt off the display surface, wipe gently with cotton, or
other soft material soaked with isoproply alcohol, ethyl alcohol or trichlorotriflorothane, do not
use water, ketone or aromatics and never scrub hard.

3. Do not tamper in any way with the tabs on the metal frame.

4. Do not make any modification on the PCB without consulting DISPLAY.

5. When mounting a LCM, make sure that the PCB is not under any stress such as bending or
twisting. Elastomer contacts are very delicate and missing pixels could result from slight
dislocation of any of the elements.

6. Avoid pressing on the metal bezel, otherwise the elastomer connector could be deformed and
lose contact, resulting in missing pixels and also cause rainbow on the display.

7. Be careful not to touch or swallow liquid crystal that might leak from a damaged cell. Any liquid
crystal adheres to skin or clothes, wash it off immediately with soap and water.

Static Electricity Precautions:

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

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

3. Do not touch the connection terminals of the display with bare hand; it will cause disconnection

or defective insulation of terminals.

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

Only properly grounded soldering irons should be used.

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

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

benches.

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

Noanks
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Soldering Precautions:

Nk W

Soldering should be performed only on the I/O terminals.

Use soldering irons with proper grounding and no leakage.

Soldering temperature: 270~300°C

Soldering time: 2 to 3 second.

Use eutectic solder with resin flux filling.

If flux is used, the LCD surface should be protected to avoid spattering flux.
Flux residue should be removed.

peration Precautions:

1.
2.

SNk w

The viewing angle can be adjusted by varying the LCD driving voltage Vo.

Since applied DC voltage causes electro-chemical reactions, which deteriorate the display, the
applied pulse waveform should be a symmetric waveform such that no DC component remains.
Be sure to use the specified operating voltage.

Driving voltage should be kept within specified range; excess voltage will shorten display life.
Response time increases with decrease in temperature.

Display color may be affected at temperatures above its operational range.

Keep the temperature within the specified range usage and storage. Excessive temperature
and humidity could cause polarization degradation, polarizer peel-off or generate bubbles.

For long-term storage over 40°C is required, the relative humidity should be kept below 60%,
and avoid direct sunlight.

Limited Warranty

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

1.

2.

The liability of DISPLAY is limited to repair or replacement on the terms set forth below.
DISPLAY 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 DISPLAY and the customer, DISPLAY will only replace or repair
any of its LCD which is found defective electrically or visually when inspected in accordance
with DISPLAY general LCD inspection standard . (Copies available on request)

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

In returning the LCD/LCM, they must be properly packaged; there should be detailed description
of the failures or defect.
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Product Specification

13. APPENDIX

The jumpers’ function

W
DEM 16227 \0
P 4

munnnmm
+

+
munnnnn

c[m

..
-

J1: Select the VDD or the input interface of A
J2: Select the VSS or the input interface of K

JAK,JAA: Which PIN of the backlight connect the input interface of A
JAK,JKK: Which PIN of the backlight connect the input interface of K

J3: Whether the bezel connect the VSS
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