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DEM 40491 SYH-LY Product specification

1.FUNCTIONS & FEATURES

® DEM 40491-Series LCD type:

MODULE LCD MODEL LCD TYPE
DEM 40491 SYH-LY STN, yellow-green Transflective Positive mode
@ Viewing Direction 16 O'clock
@ Driving Scheme : 1/16 Duty Cycle, 1/5 Bias
@ Power Supply Voltage 1 2.7V 10 5.5V (typ. 5V)
@ Backlight Color : Yellow Green (lightbox)
® Vico Adjustable for Best Contrast @ 4.5V (typ.)
@ Display Format 1 40 x 4 Characters (5 x 8 dots, Format : 208 Kinds)
@ Internal Memory : CGROM (10,080 bits)
: CGRAM (64 x 8 hits)
: DDRAM (80 x 8 bits for Digits)
@ Interface : Easy Interface with a 4 - bit or 8 - bit MPU
2.MECHANICAL SPECIFICATIONS
@ Character Pitch : 3.53(w) x 6.09(h) (mm)
@ Character Size . 2.78(w) x 4.89(h) (mm)
@ Character Font : 5 x 8dots
@ Dot Size :0.50(w) x 0.55(h) (mm)
@ Dot Pitch :0.57(w) x 0.62(h) (mm)
3.BLOCK Diagram
LCD | com16 y v
DBO~DB7 ¢—@——P — LCD PANEL -<
Controller .
4 line x 40 characters
E1l LS seg40 T A
R/W o—»| KS0066 P seg160
*—» <1>
RS Segment Driver
Control signal KS0063 x 2
LCD | seg40
E2 » Controller
LSl coml16
K S0066 .
<> - Segment Driver ,
> 7
Vied —> Control signal KS0063 x 2 seg160
Vb -1
Vss —t>
A >
K BACKLIGHT
Figure 1.0
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4.External Dimensions
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Figure 2.0
5.PIN Assignment
Pin No. Symbol Function
1 DB7
2 DB6
3 DB5
4 DB4 Display Data Signal
5 DB3
6 DB2
7 DB1
8 DBO
9 E1l Read/Write Enable Signal of first KS0066
10 R/W Read or Write Select Signal
11 RS Select Display Data("H") or Instructions("L")
12 VO Power Supply for LCD
13 Vss Ground
14 VD Power supply
15 E2 Read/Write Enable Signal of second KS0066
16 NC NO Connect
17 LED- (K) |Cathode of Backlight
18 LED+ (A) |JAnode of Backlight
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6.1 PCB DRAWING AND DESCRIPTION
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Description :
6-1-1.The polarity of the pin 17 and the pin 18
Symbol J3,55 J2,04 LED Polarity
Symbol St 17 Pin 18 Pin
J2,04 Solder- Bridge| Open Anode | Cathode
J3,55 Solder- Bridge| ——— Open | Cathode [ Anode

6-1-2. The metal-bezel should be on gronud when the J1 is Solder- Bridge .

6-1-3. The LED Resistor should be bridged when the J6 is Solder-Bridge .
6-1-4. The R8 and J6 are the LED Resistor. (R8=J6=8,2 Ohm).
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DEM 40491 SYH-LY Product specification

6.2 Example application

6-2-1 The LED resistor should be bridged as following .

g

J6

6-2-2 The 17 pin is the Anode and the 18 pin is the cathode as following .

]
J5

6-2-3 The 17 pin is the cathode and the 18 pin is the Anode as following .

[] [ -]

J4 J2

- ]

J5

6-2-4 The metal-bezel is on ground as following .

(o] 1

6.3 The module No. is printed on the PCB .

— — —/ — —

O DEM40491 O

Figure 4.0
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Product specification

DEM 40491 SYH-LY

7. BACKLIGHT &SWITCH (Ta =-20 ~ +75°C)

ltem Symbol|l Standard Value unit Applicable teminal
Backlight Voltage \ 5.0 \ LED+ / LED-
Backlight Current I ~194 mA

r r
[} [} [} [}
[} [} [} [}
[} [} [} [}
c——t-= c——t- c——t- c——t-
\ / \ / \ / \ /
\ /’ \ / \ / \ /
N \ \ \

N/ N/ 50x 2 N/ N/
-t -- +---- wEae= == -+ - 1T---
[} [} . [} [}
| | dices | |
c==-=-= c—=--= c—=--= c—=--=
\ / \ / \ / \ /
\ /’ \ / \ / \ /
N N/ N/ N/
N/ N/ N/ N/
-t -- +---- == -+ - 1T---

Figure 5.0

8. DISPLAY DATA RAM ( DDRAM)

1 23 456 7 8 910111213 -------- 33 34 35 36 37 38 39 40 €DISPLAY POSITION
FIRST LINE |00]{01|02]03{04|05]06(07|08|09|0A|0B[OC| ~———~———- 20|21|22|23| 24| 25| 26| 27| 4—DD RAM ADDRESS

SECOND LINE [40(41(42(43|44(45|46(47|48|49|4A|4B|4C| -~~~ 60]61|62|63|64|65|66|67
*First + Second Line Control by Enable 1, Third + Fourth Line Control by Enable 2 .
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DEM 40491 SYH-LY Product specification

9. MAXIMUM ABSOLUTE LIMIT

Item Symbol Standard value Unit
Power supply voltage(1) Voo -0.3~+7.0 Vv
Power supply voltage(2) Vico Vpp-13.5 ~ Vpp+0.3 v

Input voltage Vin -0.3 ~ Vpp+0.3 \%

Volt. For BL VLED1 4~45 \
Operating temperature Topr -20~+70 °C
Storage temperature Tstg -30 ~ +80 °C

*\/oltage greater than above may damage to the Circuit.
Vob>Vis>V2>V3s>Vas Vs

10. Electrical Characteristics

10-1 DC Characteristics (VDD = 4.5V ~ 5.5V, Ta=-20 ~ +75°C)

Item ymbol = Ngandir\? PV alu(lixle Co-lzgistti on ont
Operating Voltage Vop 45 5 55 — Vv
Supply Current lop — 0,35 06 |Vop=5V fosc=270kHz| MA
Input Voltage(1) Vi -0,3 — 0,6 — Y
(except OSC1) Vi 2,2 — Voo —
Input Voltage(2) Vi -0,2 — 1.0 — Vv
( OSC1) Vi, |Vop-1.0| — Voo _
Output Voltage (1) Vour | — — 0,4 lo.=1.2mA Vv
(DBO TO DBY7) Vo1 24 — — lon=-0.205mA
Output Voltage (2) Vorz — — 0.1Veo | 5. =40UA Vv
(except DBOTODBY) | Vg, |09VoD| — — | o=-40UA
Voltage Drop Veow | — — ! 15=0.1+mA \Y
Vdgeg — — 1
Input Leakage Current | ik -1 — 1 Vin=0V to Voo UA
Input Low Current n -50 -125 -250 | vin=0V,VDD=5V (pull up) UA
Internal Clock fosc1 190 270 350 Rf = 91k + 2% KHz
(externa Rf) (Vop=5V)
fosc 125 270 410 _ kHz
External Clock duty 45 50 55 — °C
tr e — — 0,2 — us
LCD Driving Voltage | Vicp 3.0 — 13.0 | Vob-V5(1/5,1/4 Bias) Vv
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10-2 AC Characteristics (Vpp= 4.5V ~ 5.5V, Ta=-20 ~ +75°C)

10-2-1. Write mode (writing data from MPU to DEM 40491-Series)

Characteristic Symbol| Min Typ Max Unit |Test PIN
E Cycle Time tc 500 - - ns E
E Rise Time tr - - 20 ns E
E Fall Time te - - 20 ns E
E Pulse width (High,Low) tyw 230 - - ns E
R/W and RS Set-up Time tsu1 40 - - ns R/W,RS
R/W and RS Hold Time tha 10 - - ns R/W,RS
Data Set-up Time tsu2 80 - - ns DB0~DB7
Data Hold Time tho 10 - - ns DB0~DB7
Rs X\c:v K
JChl
_tsul '
R/“ V>L\ VILl
-thl
tw
Al te
E B Y ‘\/lll: \C:w Viu
‘t}/\ tsue
e At
DBO-DB7 v Valid Dota Vi
te
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DEM 40491 SYH-LY Product specification

10-2-2. Read mode (Reading data from DEM 40491-Series to MPU)

Characteristic Symbol | Min Typ Max Unit | Test PIN
E Cycle Time tc 500 - - ns E
E Rise Time tr - - 20 ns E
E Fall Time te - - 20 ns E
E Pulse width (High , Low)| tw 230 - - ns E
R/W and RS Set-up Time tsu 40 - - ns R/W,RS
R/W and RS Hold Time ty 10 - - ns R/W,RS
Data output Delay Time 6 — - 120 ns |DBO~DB7
Data Hold Time ton 5 - — ns |DBO~DB7
A, {7 K
tn
T su
R ___ /" "
i, th
A te
E v .
e t o1
DBO-DBY VN Valid Data v
te
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11. CONTROL AND DISPLAY COMMAND

Command | RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DBO|Execution time Remark
(fosc=270KHz)
clear I I Y O O Y T A O o 1.53ms
Display
Return LjLjpofrfryLyprfr|iH]X 1.53ms  [Cursor move to first digit
home
Entrymode| L | L | L | L] L|L|L]|H]|ID|ISH 39us I/D:set cursor move direction
set I/D H Increase
I Decrease
SH:Specifies shift of display
SH H |Display is shifted
L |Display is not shifted
Display LjLjLfLrfL|yLyjH|{D|C]|B 39us Display
on/off D H Display on
control L Display off
Cursor
C H Cursor on
L Cursor off
Blinking
B H Blinking on
L Blinking off
Cursor LiL]jL|fL|[L]|]HI|SCIRLlIlX] X 39us SC H Display shift
or L Cursor move
Display Shift R/L H Right shift
L Left shift
function LI L]L|{L|[H|DLIN|F|[X]X 39us DL H [8bits interface
Set L |4bits interface
N H |2 line display
L |1 line display
F H Display on
L Display off
Set CGRAM| L | L | L | H |AC5AC4AC3JAC2/ACIACO 39us CGRAM data is sent and
address received after this setting
Set DDRAM| L | L [ H |ACB/AC5AC4|AC3AC2JACLACO 39us DDRAM data is sent and
address received after this setting
Read busy | L | H | BF [AC6/AC5AC4{AC3|AC2JAC1ACO Ous
flag& BF H Busy
address L Ready
-Reads BF indication
internal operating is being
performed
-Reads address counter
contents
Writedata | H | L |D7 |D6 |D5 |D4 (D3 |D2 |D1 |DO 43us Write data into DDRAM or
to RAM CGRAM
Readdata | H | H |[D7 |D6 |D5 |D4 |D3 |D2 |D1 |DO 43us Read data from DDRAM or
from RAM CGRAM

*X:Don't care
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12 STANDARD CHARACTER PATTERN

e TR LLLH | LLHL| LLHH | LHLL | LHLH [ LHHL | LHHH| HLLL | HLLH | HLHL [ HLHH | HHLL | HHLH | HHHL | HHHH
CG RAM [T} CTT Ll -
" [ """ | . e
H HH u | mun. et}
LLLL @ H . SE— R R
H 1 H H nn
H H - -
- - L] LLL] L) amE
H ] EOR|E | mmm e = 2| ==z - = "z
LLLH 2 u H Eusni | 5w 2| wmni | "uszm amm 2" | m=E"= |5 a [ «"="Z H
- sin | B R | "ma"s | "=s=d H HH - - Frres | oo | e
H
== Hals Sl R o | mmm
LLHL 1) - o H H R E| mm™| Eumn
H - " | ="u | Swa
H H - - H
H
| | ——— - -—n
HH Halll Bl 1 o e
mmmza - H H mn amm Huma | =N - -
LLHH (4) = " | B === | = “uam H mmmE H " a | Ba"a"
C-ull ISRl RS 2| - - H - H [
HRH [ [ S [ e o - -
——— - -
H H mamms | R | W
LHLL (5) H - " Ew" [ wE e w
: - : H Eua"R (5 2a
H
- - - - amm
LHLH B R mmm | =R | mmEaw | "R | L™= (2 E
(6) B & |Sess= |3 = == =" H B R Cm|E ==
“ann" | "uun | "au"3 "R =" o -
- - L L] - - - - amaE
=" - H R | e [N O[S RS - -
LHHL @ " Bumn | Bwme |2 2| «Ea = = R N
el R ] "au"| & "u =" Sl - 5 | Bmmn” | Ruman
wnn | "uus” | 2 - H - - m" " e | waeE | E
H
=z e [ "a | B 5 | _amam S g (S
LHHH - «" | eem|2a=2(2 S5 R il I ARl Rl 5| ==
(8) - 2" |58 5| "amai |53 aE - H - H H SR
H = =|222 2|5 52 H u"u - o
H mund | "a"a o u"u - H - - H
..I-
- L1} - - - - - [
- """ (5 E smnn | maias |5 mnm | w
- =[5 = - . . e} Hll 1SS H .
HLLL (1) = =" [ E"""E Sun == S e | B [ "
. e | B R =" "a H - H =
- - e | - - - -
HLLH . |E__2 H B R mm - - =""z" = |== = |5 =
(2) : ama” H " H "aaa am==s H 5|55 ==
-" - -im H . fu— - -" - =" ===
----
- - = | === u - - o] | [mman
HLHL @) Samac | = H =" ol "u |5 _m B | mmEun
S-Sl R H - H - HI B H H
H HH 2| H HIEE H H
- Eunnn | "us nlunn = H
.=
- LLL} - - .. - - =
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HLHH () [ . H e - smsms [ 22 |3 o
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- w | Bum | A" - - - [
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- H H - mannn | wesns | aEs
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H . H H . - - - H
- - [ umn H H . - -
w | - - H
HHLH e— Hel H il == === -
R Ha | E"a"a - o - - = | mEm R
(6) [ H = (SRR = H - - 2| "=
2| =l |E R " amnin [ =" "a " | mua mnm =
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. H IR - e e
. el = - [ e H - H ™
HHHL (7) - "um Hnil finis amai 2" |wEa = =
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13. LCM INITIALIZING BY INSTRUCTION

13-1 8-bit interface mode

| Power on | Condition : fosc=270khz

'

Wait for more than 30ms
after Vpp rises to 4.5v

¢ N 0 1-line mode
Function set 1 2-line mode
RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 1 1 N F X X F 0 display off
¢ 1 display on
Wait for more than 39us
¢ D 0 display off
Display on/off control 1 display on
RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 1 D C B C 0 cursor off
¢ 1 cursor on
Wait for more than 39us B 0 blink off
¢ 1 blink on
Display clear

RS [ RW [ DB7 [ DB6 | DB5 [ DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 0 0 1

'

Wait for more than 1.53ms

¢ IID 0 decrement mode
1 increment mode
Entry mode set
RS | RW |DB7|DB6| DB5| DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 1 I/D | SH SH 0 entire shift off
¢ 1 entire shift on

Initialization end |
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13-2 4-bit interface mode

| Power on | Condition : fosc=270khz

'

Wait for more than 30ms
after Vpp rises to 4.5v

¢ N 0 1-line mode
Function set 1 2-line mode
RS | Rw | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 1 0 X X X X F 0 display off
0 0 0 0 1 0 X X X X 1 display on
0 0 N F X X X F X X
| Wait for more than 39us D 0 display off
¢ 1 display on
Display on/off control C 0 cursor off
RS | Rw | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO 1 cursor on
0 0 0 0 0 0 X X X X
0 0 1 D C B X X X X B 0 blink off
¢ 1 blink on

| Wait for more than 39us

¢

Display clear
RS | Rw | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 X X X X

0 0 0 0 0 1 X X X X I/D 0 decrement mode
¢ 1 increment mode
| Wait for more than 1.53ms
SH 0 entire shift off
1 entire shift on

Entry mode set
RS | Rw | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 X X X X
0 0 0 1 IID]|] SH| X X X X

'

| Initialization end |
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14. LCD Modules Handling precautions

e Thedisplay panel ismade of glass. Do not subject it to a mechanical shock by dropping
it from a high place ,etc.

e |f the display panel is damaged and the liquid crystal substanceinside it leaks out , do
not get any in your mouth . If the substance come into contact with your skin or clothes
promptly wash it off using soap and water.

e Do not apply excessive force to the display surface or the adjoining areas since this may
cause the color tone to vary.

e The polarizer covering the display surface of the LCD module is soft and easily scratched.
handle this polarize carefully

e To prevent destruction of the elements by static electricity , be careful to maintain an

optimum work environment.

-Be sure to ground the body when handling the LCD Modules.

-Tools required for assembly, such as soldering irons, must be properly grounded.

-To reduce the amount of static electricity generated, do not conduct assembly and other
work under dry conditions.

-The LCD Module is coated with afilm to protect the display surface. Exercise care when
peeling off this protective film since static electricity may be generated.

e Storage Precautions
When storing the LCD Modules, avoid exposureto direct sunlight or to the light of
fluorescent lamps. Keep the modules in bags designed to prevent static electricity
charging under low temperature / normal humidity conditions ( avoid high temperature /
high humidity and low temperatures below 0°C).Whenever possible, the LCD Modules
should be stored in the same conditions in which they were shipped from our company.
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15. Others

e Liquid crystals solidify at low temperature (below the storage temperature range)
leading to defective orientation of liquid crystal or the generation of air bubbles
(black or white). Air bubbles may also be generated if the module is subjected to
astrong shock at alow temperature.

o If the LCD Modules have been operating for along time showing the same display
patterns the display patterns may remain on the screen as ghost images and a
dlight contrast irregularity may also appear. Abnormal operating status can be
resumed to be normal condition by suspending use for some time.

It should be noted that this phenomenadoes not adversely affect performance
reliability.

e Tominimize the performance degradation of theLCD Modules resulting from
caused by dstatic electricity , etc. Exercise care to avoid holding the following
sections when handling the modules:

-Exposed area of the printed circuit board
-Terminal electrode sections
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