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DEM 16224 SYH

Product Specification

1.FUNCTIONS & FEATURES
® DEM 16224-Series LCD Type:

MODULE TYPE*

LCD MODEL*

LCD TYPE*

DEM 16224 SYH

STN Yellow/Green

Reflective Positive Mode

*other versions on request

Viewing Direction
Driving Scheme
Power Supply Voltage
Vieop (VDD-V0)

16 x 2 Characters (5 x 8 dots Format)

Internal Memory

CGROM
Interface

: 6 O’clock
: 1/16 Duty Cycle, 1/5 Bias
2.7V t0 5.5V (typ. 5V)

1 4.5 (typ.)

: 208 Kinds

: CGROM (10,080 bits )

: CGRAM (64 x 8 bits )

: DDRAM (80 x 8 bits for Digits)
: CGROM of the KS0070-B00

: Easy Interface with a 4-bit or 8-bit MPU

2. MECHANICAL SPECIFICATIONS

Character Pitch
Character Size
Character Font
Dot Size
Dot Pitch

3. BLOCK DIAGRAM

: 3.55 (W) x 6.30 (H) mm
:2.95 (W) x 5.55 (H) mm
: 5 x 8 dots

: 0.55 (W) x 0.65 (H) mm
: 0.60 (W) x 0.70 (H) mm

LCD PANEL
DBO~DB7 - »
£ —)F > LD COM1~COM16 2 Line X 16 Characters
—
R/W ] Controller
RS
VO EE—
VSS T ’
—T» SEG1—SEG80
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DEM 16224 SYH Product Specification

4. EXTERNAL DIMENSIONS

13.

& 1.0 MAX 66.6%0.2
= 65.6%0.3 0.540.5 £.85 MAX
= VA, 61.0 MIN 2,8 PCB 1.0THK
5 5.0 : L 56,2 4.2%0.5
— 2.0, <
St S |
ot N o
g e AREGE g0
g | o[22 d 0| 1
I I ) ]S @| 2
—y = a =
M~ il
[Ip]
VIEWING DIRECTION 6:00 E 2 ;‘
| d = & 55 0.6
AN / — ~ 292 0.55
CONTACT SIDES
50.0+4.0 64.0£0.3
T 1 !\ ip]
| 119.3 MAX a8
™) )|
ol
ip]
C 4 1>
5. PIN ASSIGNMENT
Pin No. Symbol Function
1 VDD Power Supply
2 VO Power Supply for LCD
3 RS Select Display Data ("H") or Instructions ("L")
4 R/W Read or Write Select Signal
5 E Read/Write Enable Signal
6 DBO
7 DB1
8 DB2
9 DB3 Display Data Signal
10 DB4
11 DB5
12 DB6
13 DB7
14 VSS Ground
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DEM 16224 SYH Product Specification

6. PCB DRAWING

00

DEM16224

Cdra
Cr2
- F3
E :I R5E j
7. MAXIMUM ABSOLUTE LIMIT
Item Symbol Standard value Unit
Power supply voltage(1) Vbp -0.3~+7.0 V
Power supply voltage(2) Viep Vpp-15.0 ~ Vpp+0.3 V
Input voltage ViN -0.3 ~ Vpp+0.3 v
Operating temperature Topr -20 ~ +70 °C
Storage temperature Tstg -25 ~ +75 °C
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DEM 16224 SYH Product Specification

8. ELECTRICAL CHARACTERISTICS
8-1. DC Characteristics(vDD =45V ~55V, Ta=-20~+75°C)

Standard Value Test .
Item Symbol MIN_ TTYP | MAX Condition Unit
Operating Voltage Voo 4.5 5 55 | e \Y/
Supply Current lop1 0.7 1.0 | VDD=5V,fosc=250kHZ | mA
loos 0.4 | 0.6 |VDD=5V, fosc=270kHz
Input Voltage(1) Vi -0.3 - 06 | Vv
(except OSC1) V1 2.2 - V7S I —
Input Voltage(2) Vieo 0.2 ” 1.0 o Vv
(0SC1) Vi |Vobo-1.0{ - | Voo | -
Output Voltage (1) VoLl - | 04 lo=1.2uA v
(DBO to DB7) Vo 2.4 lon=-0.205mA
Output Voltage (2) Voo | - --- [0.1Vop lo.=40uA v
(except DBO to DB7) Vo, | 0.9VoD | - | - loy=-40UA
Vdeoy | - o 1
Voltage Drop V7 — 1 lo=+01. mA \Y/
Input Leakage Current| I, -1 1 Vin=0 V to Vop uA
Input Low Current I -50 | -125| -250 |VIN=0V,VDD=5V(pullup)| uA
Internal Clock Rf = 91kW = 2%
(external Rf) Fic 190 | 270 | 350 (Vopo=5V) kHz
Fec 150 270 | 350 kHz
External Clock Duty 45 50 55 %
te.tr 0.2 us
LCD Driving Voltage | Vicp 4.6 10.0 Vob-Vs5(1/5 Bias) \Y/
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DEM 16224 SYH Product Specification

8-2 AC Characteristics (vbp = 45v ~55v , Ta=-20 ~ +75°C)

8-2-1 Write mode (writing data from MPU to DEM 16224-Series)

Characteristic Symbol | Min Typ | Max | Unit Test PIN
E Cycle Time tc 500 ns E
E Rise Time tr 25 ns E
E Fall Time te 25 ns E
E Pulse width (High,Low) tw 220 | - ns E
R/W and RS Set-up Time tsu1 40 ns R/W,RS
R/W and RS Hold Time th1 10 ns R/W,RS
Data Set-up Time tsu2 60 ns DB0O~DB7
Data Hold Time tho 10 ns DBO~DB7
RS Ve X
Thi
_tsul /
R/w Viu Viu
‘tm
T
Jlte
E ‘Yl‘:‘ ‘ ‘t‘ VV‘I”:! VHJ
sue
el At
DBO-DB7 v X Valid Dato Vi
te
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DEM 16224 SYH

Product Specification

8-2-2 Read mode (Reading data from DEM 16224-Series to MPU )

Characteristic Symbol | Min Typ | Max Unit Test PIN
E Cycle Time tc 500 ns
E Rise Time tr 25 ns E
E Fall Time 1= 25 ns E
E Pulse width (High, Low)| tw 220 | - 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 to 120 ns DBO~DB7
Data Hold Time toH2 20 ns DBO~DB7
RS A K
tn
—tsu
R/w 7L‘VM VIH|
n tn
I it
E "\l/:: VV‘!”I‘J - } VIL|
= t
DBO-DB7 VX Valid Data v
te
9. DISPLAY DATA RAM (DDRAM)
1 ]2 [3]4 5 6 |7 [8 ]9 [10][11[12[13[14 [15] 16 |« DISPLAYPOSITION
00 |01|{02 |03 |04 |05 |06 |07 |08 |09 |0A|0B|O0OC|OD|OE|OF -« DDRAM ADDRESS
45 | 46 | 47 |48 |49 | 4A | 4B | AC | 4D | 4AE | 4F

|: 40 | 41 |42 | 43 | 44
SECOND LINE

_ FIRST LINE
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DEM 16224 SYH

Product Specification

10.CONTROL AND DISPLAY COMMAND

Instruction code Execution
Instruction |RS|R/W|DB7|DB6 |DB5|DB4 |DB3|DB2|DB1|DBO | time (fosc Description
=270KHz)
Clear o,oflo|joO0O|]O0O|JO|O0|O0]O 1 | 1.53ms |Write "20H" to DDRAM. And set
Display DDRAM address to "00H" from AC .
Set DDRAM address to "00H" from AC
Return 0|00 O 0 0 0 0 1 | X | 1.53ms [and return cursor to its original position
home if shifted.
Entry 0Oj0|]0]| O 0 0 0 1 | I/D|SH| 39us |Assign cursor moving direction and
mode set enable the shift of entire display
Displayon/|0| O | O | O 0 0 1 D|C | B 39us [Set display (D), cursor (C), and blinking
off control of cursor (B) on/off control bit .
Cursoror [0 O | O 0 0 1 |SIC|RIL| X | X 39us [Set cursor moving and display shift
Display control bit , and the direction , without
shift changing of DDRAM data .
Set interface data length (DL : 4-bit/8-
Function bit),
Set 00| 0] O 1 |DL| N F| X | X 39us |numbers of display line (N : 1-line/2-line,
Display font type (F: 0...)
Set CGRAM address in address
Set CGRAM | 0| 0 | O 1 |AC5|AC4|AC3|AC2|AC1|ACO| 39us [counter.
Address
Set DDRAM address in address
Set DDRAM [0 | O | 1 |AC6|AC5|AC4|AC3|AC2|AC1|ACO| 39us [counter.
Address
Read Busy \Whether during internal operation or not
flag and 0| 1 |BF |AC6|AC5|AC4|AC3|AC2|AC1|ACO| Ous |[can be known by reading BF.
Address The contents of address counter can
also be read .
WriteData | 1| O |D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | 43us |Write data into internal RAM
to RAM ( DDRAM/CGRAM )
Read Data |1| 1 |D7 | D6 | D5 | D4 D3 D2 D1 |DO 43us |Read data from internal RAM
from RAM ( DDRAM/CGRAM)

NOTE : When you make an MPU program with checking the Bus Flag (DB7), it must be necessary 1/2 Fosc for
executing the next instruction by falling E signal after the Busy Flag (DB7) goes to "0" .
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DEM 16224 SYH Product Specification

11. LCM INITIALIZING BY INSTRUCTION

11-1. 8-bit interface mode
Power on

i

Wait for more than 30ms Condition : fosc=270khz
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 5*7 dots
l 1 5*10 dots
Wait for more than 39us
i D 0 display off
Display on/off control 1 display on
RS |RW| DB7 |DB6|DB5| DB4 |DB3|DB2|DB1| DBO
00O 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 mor% than 1.53ms
I/D 0 decrement mode
l 1 increment mode
Entry mode set
RS (RW| DB7 |DB6|DB5| DB4 |DB3|DB2|DB1| DBO
00O 0 0 0 0 0 1 |I/D]| SH
0 entire shift off
SH - -
l 1 entire shift on

Initialization end

VERSION: 2 9



DEM 16224 SYH
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11-2. 4-bit interface mode
| Power on
Wait for more than 30ms Condition : fosc=270khz
after Vpp rises to 4.5v
Function set
RS | RW |DB7|DB6|DB5|DB4| DB3 |DB2| DB1 | DBO N 0 1-line mode
0 0 0 0 1 0 X X X X 1 2-line mode
0 0 0 0 1 0 X X X X F 0 5*7 dots
0 0 N F X X X X X X 1 5*10 dots
Wait for more than 39us
Display on/off control D 0 Display off
RS | RW |DB7|DB6|DB5|DB4|({DB3| DB2 | DB1 | DBO 1 Display on
0 0 0 0 0 0 X X X X C 0 Cursor off
0 0 1 D C B X X X X 1 Cursor on
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
Wait for more than 1.53ms
Entry mode set I/D 0 Decrement mode
RS |RW |DB7|DB6|DB5| DB4 |DB3| DB2 |DB1| DBO 1 Increment mode
0 0 0 0 0 0 X X X X SH 0 Entire shift off
0 0 0 1 I/ID | SH X X X X 1 Entire shift on

I

Initialization end

VERSION:2
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12. CHARACTER GENERATOR ROM (KS0070B-00)

Upper(4bit)

LLLL LLHL LLHH LHLL LHLH LHHL LHHH HLLL HLLH HLHL HLHH HHLL HHLH HHHL | HHHH
Lowerr(4bit)
CG RAM .- - .. -
LLLL o) ! | (e | (== Eswar | FEEEH | FEEEH | AR | e =r=Ce | Fe==H | mBoHEH | (=HEEs
--.-- --=--| : : .-- mmm - = :---
=
- - Ll m-ew. !y | mEmEEm - H
= =erH | BHEHE | EEHHE | Beee | Bees wHE | E=E = = | S
LLLH ) = ErH | Eeuen | EEeEE | s | P e maH | Em=== | B | R F
= waH | BEEHE | e | o= = = aF | mmmg | mees | Cmmed
=
LLHL 3 e =" | Bmmat | Eama® | 2amma | 2amma B == | =R et | Eamarn | 2R
..... EEEan | BEHEE | EEeem | = =H | B :
e | e | e | Suees | 0 | Feaes ===
@ |cEER| e |E [ Peeeo || e s |5 R [REnn | e [ 2e | el
e | L | Jmms= F - = = ===
LHLL ) mi=_ | mnEl|EcE| o= |ETTeE | 0ET = : Cmal f-meCl -sse- i LR
=
N | EEEEN | sEEEN - - - - H
LHLH o | ] | (R ErFEE | e | BEEES e | S | Ee==H | EEEe= | =
(6) =3 Ee== | BEEHE | Ewwe= | BECEE = == = = | B | Ees
=R | EE | R | e | s | = == | == mawes | B===H | B===
e | B | | B | A | B | B | B | e | Toes | [F===r | [Fea== CoH | eEEE
LHHL @ wmal | -==Sgy |- eESh )-Ses | = ==a) | === mmead | E mmmai | am o2 | Cam
==rH | = | e | EEEEE | P e G === | Ea==xl | [saess
LHHH ® = == | s | (ECeF | B | EREEE pamss | et | Hata] | Ee== & | HeHE
H ECHHE | mEECE | He=== | EEECs s F == o | e | EmEE
= mans | M= | Fams | A== - = - s
.....
measl Pun] [FRee-] SR EERa) e el ey el B e s
HLLL (1) = ) | mEE | ] | R | [ SE-H | EEEEE | BeEsH | = | EEE s
e | B | A | | e N = | E=REH | EEEHS
H | BEEHE | BERH | EEFEE | BesrH | BHEES sH | Em=E = | GEE = | B
HLLH ) e | === | e == = === Eum=g = = | EEEHs S===s
=5 warH | He=s = waa | Haas == a=H | Be=H | [BE=E F
III-
- -= | [E—— = | 555 | B | BB5H | BEEEH | s =:11" an | mmm=
== | A== F = o= | [Eeaas H - |5 H H
HLHL (3) --E-. LL] H E -=-- H E -.- --E-- E E E E.'- E --E--
HLHH @ ) | A=FH | B = B | B e | OECEH | Ea=== | EEEHE | e Fm==
: | BT | e | BT = =
- | E = | B 5 S | Faes | Feaes anaH | [Sases
HHLL ®) = g mmm== | Hom = amm | (s & | B | EHEH | (e
- g sa |-mesal las H CEanl Sl fes il Res_ul Sa_us loRSEC
HHLH (6 | mmmme|zinm: B & | = | B ] | ErEe | FoeH | B | e | e
ErFHE | BesEH | EESHS | Be Saans | (S = | E===H | Fm=== | A
- - - - - - - anE
EeH | EeEHE | EHRH | GHe - S| | EEEEE | Em—=) e | o=
HHHL w0 o | EE=es B | (m— wwu=- | BEARH | FEECs =H
+H a=-H | EEHs EHHE | B aiuar] | OeiE | = =
HHHH ®) -t | e | s o | mEes e | B | B | B
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Table 3. Relationship Between character Code (DDRAM) and Character Pattern (CGRAM)

Character Code ( DDRAM data) CGRAM Address CGRAM Data Pattern
D7 D6 D5 D4 D3 D2 D1 DO|A5 A4 A3 A2 Al AO|P7 P6 P5 P4 P3 P2 P1 po| humber
0 0 00x 00 0O|l0O O O O O O|x x x Pattern 1

0 0 1

0 1 0

0 1 1

1 0 O

1 0 1

1 1 0

1 1 1
0 0 00 x 1 1 1{12 1 1 0 0 0|x x X Pattern 8

0 0 1

0 1 0

0 1 1

1 0 O

1 0 1

1 1 0

1 1 1

13. FRAME FREQUENCY (1/16 duty cycle)

0

'x": don't care

A-type Waveform
112131 4] (15116 1 2] 3| [ 15 | 16 |
VDD
V1
COM1
V4
V5
ltem Clock / Frequency
Line selection period 200 clocks
Frame frequency 84.4 Hz

VERSION:2

*fosc =270 kHz (1 clock = 3.7 us )
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14.

15.

LCD Modules Handling Precautions
The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a
high place, etc.

If the display panel is damaged and the liquid crystal substance inside 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.

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

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

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 module.

-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 a film to protect the display surface. Exercise care when peeling
off this protective film since static electricity may be generated.

Storage precautions

When storing the LCD modules, avoid exposure to 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.

Others

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 a strong shock at a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns may
remain on the screen as ghost images and a slight 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 phenomena does not adversely affect performance reliability.

To minimize the performance degradation of the LCD modules resulting from caused by static
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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