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1. MECHANICAL DATA

(1) Product No. HDM1216C-2

(2) Module Size 39.7 (W)mm X 8305 (Hymm X 3.3 (D)mm

(3) Dot Size 0.07 (Wmm X 0.23 (H)mm

(4) Dot Pitch 0.08 (Wmm X 0.24 (H)mm

(5) Number of Dots 120 (RGB) (W) X 160 (H) Dots

{6) Duty 1/180

(7) LCD Display Mode FSTN: Color STN module

Rear Polarizer: Color Transflective type

(8) viewing Direction 6 Q'clock

(9) Backlight LED

(10) Controller EPSON S4E15004002M000 (S1015G00)

(11) Wweight 11.0g (Approx.)
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2. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSCLUTE RATINGS

Vss=0V Standard

ITEM SYMBOL MIN MAX UNIT COMMENT
Fower Supply for Logic VDD —-0.3 3.6 v
Input Voltage V' —-0.3 |VOD+0.5 V
Static Electricity - — — - Note 1
Note 1 : LCM should be grounded during handiing LCM.
(2} ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
OPERATING STORAGE
ITEM
MIN. MAX. MIN. MAX.
Ambient Temperoture 8] 50 —20 70
rlumidity Note 2,4 Note 3,4
{Without Condensation) ot 4 ot %
Note 2 :  Ta=50°C : 85%RH max
Ta>30°C : Absolute humidity must be lower
than the humidity of 85%RH at 50C
Note 3 :  Ta at —207C will be < 48hrs,at 70°C will be <120 hrs
Note 4 :  Background color will chonge slightly depending on ambient temperature.

That phenomenon is reversibie.
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3. ELECTRICAL CHARACTERISTICS
3—1. ELECTRICAL CHARACTERISTICS OF LCM

( VDD = 3.0V+10% )
ITEM SYMBOL CONDITION MIN. | TYP. [MAX. | uNIT
VIH H level 0.7vo0 - VoD v
Input Voltage
VIO L level 0 - 0.3vDD Y
R ded Duty= 0C .5 | 11.8 | 121
ecommenae (Vop) 1/160
LC Driving Voltaqge 25C | 10| 1.3 | 11.6
9 9 (VI-W) | Bigee v
1/13 50°C | 10.2 | 105 | 10.8
Power Supply Current IDD vOD=3.0V - 1.5 | 2.3 | mA
RED - 371 -
@ Transmission
N | - -
S ' Mode {Dats A4 0c) 62.0
urface Luminance PATTERN: _ _ :
- oo (e s s BLUE 31.2 cd/m
of LCM N - | "
Ve =50 V WIE n.9 -
IF =45 mA ALK _ 78 _
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3—2. ELECTRICAL CHARACTERISTICS OF BACKLIGHT

Used LED Rating Temp.=25C
ITEM SYMBOL. MIN. TYP. MAX. | UNIT REMARK

Peck forward current Ip - - 60 mA -
Moximum reverse voltage VR - - 5.0 v -

Applied forward current Ik - 45 80 mA ot Vak= 50 V
Appiied forward voltoge VAK - 5.0 - v at lak= 45 mA
LED power consumption P - 0.23 - W -

LED life time Le - e - | e | '“;1)45 mA

(«1) LED life time is defined os follows : The final brightness is at 50% of original brightness .
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4. OPTICAL CHARACTERISTICS
4—1. OPTICAL CHARACTERISTICS

AT Vor
ITEM Cr(Cantrost Ratio) 8 (viewing Angle) ¢ (Viewing Angle}
(0] 25%T S0t 25T 25T
MODE MIN. | TYP. | MIN. | TYP, | MIN. | TYP. MIN, TYP. MIN, TYP.
Reflective - |70| - |BO] - | 35 - | 32-38| - +18
AT Transmission - 18.0 - 200 - 1.0 - 3Z2-38 - +18
Note NOTE 6 NOTE 5
AT 8=0" Q=0
ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT | NCTE
ot - 250 375
Response Time (rise) Tr 25¢ - 170 | 255 ms | NOTE 2
50t - 50 75
ot - 300 450
Response Time (fall) Tf 25T - 80 120 ms | NOTE 2
50¢ - 50 75

¥{ The charocteristics is tested by " LCD EVALUATION SYSTEM: LCO-7000 "
(Exclude touch panel)

Note:

A: Transflective

N: Color STN module, 6 O'clock
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4—2. Color of CIE Coordinate

Ta = 25C , Tolerance : +0.05
ITEM SYMBOL CONDITION VALUE NOTE
X 0.36
Red
¥ 0.27
X 0.30
Green
Color of CIE Y 6=0" 0.37
. ¢=0" Noted
Coordinate X 0.18
Blue
y 0.20
X 0.29
White
¥y 0.32
Note#¥ Measuring at position 3 on Fig.1  CIE chromaticity diogram
0.9
0.8
.7
0.6
0.5
¥
0.4
A
0.3 W \
/ TR
0.2 B4
0.1
0
(eR] 0.2 0.3 0.4 0.5 0.6 0.7
X Fig.1

¥{ The choracteristics is tested by " LUMINANCE COLORIMETER: BM~7
LED BACKLIGHT CONCITION :

Ve =50 V, I =60 mA)
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Vop

(posmitive type)

BRIGHTNZSS
100X

t
|

(NOTE 3)

gecropoion o

o |

Rise time

{positive type)

APPLIRG YOLTAGE

{negative type}

*Conditiona

Viewing Angle : 0
Appling Waveform :

I/N duty 1/a biaa

APPLING VOLTAGE

NON-SELECTED SELBCTED NON-SELRCTED
CONDITION CONDITION CONDITICH
1 1
! 1
E
} |
: :
E I§ | i
g i ! i e
2y ' -
1
Tr Tt
Rise time Fall time

(negative type)

*Conditions

Operating Voltage : Yop

Viewing Angle (9.4) : (0.0)
Appling Waveform :

Multiplex Driving

1/N duty 1/a bias

T Vop=V3+Vi
TUNGSTEN LAMF  BRIGHINESS cowsT. il TTTTTTTTTITTT T Va-vi
Eﬁeﬂectance) ) SPDT METER TEMF. r J r  —w
Transflectance CHAMBER SELEC
T |_J_‘
- I
- - |“ [
Ak | f
—./ i i WAVE
RN i |
i b Vop=V3+V1
N oo Sample Stess Non~SELECT i e
i [ e
— T
TUNGSTEN LAMP ﬂ i
{Transmittence) N T --1 B
N WAVE
A REV.:
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(NOTE 4)

Definit of Viewing Directi
12:00
9:00 3:00
8: 00
(NOTE 8) . REAR
Definition of Viewing Angle 12: 00
R-L Direction F-R Direc LEFT RIGHT
7 etion 9:00 300
® ¢ Py
FRONT
6: 00
*For This FProduct :
f . F= —R The Viewing Direction Is 8 O'clock
So 81> 82
8= 8:18:
*Conditiona

Operating Voltage : Vop
Appling Waveform : 1/N duty 1/a bias
Contrast Ratio : larger than 2

SELECTED WAVE

HON—-SELECTRD WAVE

BRIGHTNESS

vap VOLTAGE Vap VOLTAGE

{positive type) (negative type)
Contrast Ratio : Cr=A/B

*Conditions
Viewing Angle : 0
Appling Wavetorm : 1/N duty 1/a bias
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5.BLOCK DIAGRAM

.
& LCD PANEL
s
[ ]
S 120{H)(R CBXI60(Y) DOTS
a
1 A § ----- o
s K 5 o
3 REST
4 WR
5 o EPSON S4E15004002M000
. o7 (S1015G00)
7 D6
8 D5
g D4 T~
10 D3
1 D2
12 DI
13 DO
14 A0
15 TS
16 CLS
17 CL
18 TESTI
19 VDD
20 GND
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6.

INTERFACE DEFINITION

CN1. LCD INTERFACE
PIN NOQ | SYMBOL FUNCTION

1

> GND Ground
Causing RES 1o LOW performs nitiolizotion.

3 REST | Resel operalion is periormed sccording Ihe level of RES signdl.
It_goes octive LOW when connected to the B series MPU.

4 W This pin connecls W signd from [he BO series WPU Sionol on
the data bus is fotched ol the positive going edge of WR signal.
It goes oclive LOW when comecled Lo the 80 series WP,

5 =) This pin is used to connect R signol from the B0 series WPU.
the dota bus is moinloine in the aulput status os kong as
lhis this signol is LOW.

&} D7

7 D&

8 D5

9 Da

10 o3 Data bus.

11 D2

12 D1

13 [a]e]

Normaly, the least significont bit of the MPU's oddress bys is
comnecied (o idenlify o porometer or display dalo from o command

14 AD HGH: Ideicates that dato entered to 07 to D0 s o porameter

or display dolo.
LOW: ldeicoles thol dalo entered to 07 ko D0 & o command.
15 —— | This pin is used [o enter chip seecl Signal. 1L is oclated when
CS [ T5= Low, enching interkace witt WPV
I1 s used o select the dispiay tdock,
16 cLS CLS = HIGH : Built-in CR oscllation is used.
ClLS = LOW : Externd clock is used
When_the ezlemdl dock is used (0LS=LOW).the signal &5 entered lo €L pin.
This pir inpuls or outpuls the display clock

17 CL Il outputs the display clock only when M/S =HIGH ond
CLS =HGH. Ciher Lhon the abowe: External dock inpul.

18 TEST1 | It &5 the K chip lest pin. THis pin must be fixed to LOW,

19 VOD | Power Supply for Logic

20 GND Ground

CN2. LED INTERFACE
PIN NO | STMAOL FUNCTION
1 A Power Supply For LED Backlight
2 K GND
Al REV.:
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7.POWER SUPPLY

vDD
3.0 VDC
GND
A
LED BACKLIGHT
K
LCD
MODULE
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8. TIMING CHARACTERISTICS

AD

s

>4 <
WR, RD

—

cs
2 <

e

DO ta D7

=

tawy
Ccs \\
_

- 3
WR, RD \

=

tcow, tcolr tocHw. tecHr

\;._7

N 4

teye, tevez

icws

| toHS

{Write)

ST

DO to D7

(Read)

taccs ‘—‘l_ _}*—Ltona
|

_—

*1 is when access is made with WR and RD when CS is LOW.
*2 is when access is made with CS when WR and RD are LOW.

Ta=—40 to +85°C, VDD=2.6 to 3.6V, VDDI=2.6 to VDD

Signal | Symbol Parameter Min. Max. Unit | Measuring conditions
and others
AD taHa Address hold time 10 - ns -
taws Address setup time 0 - ns
WR, teye Write cycle 130 - ns -
RD.CS | tcvece Read cycle 250 - ns
tcchw | Control pulse HIGH width (write) 90 — ns
tccHrR | Control pulse HIGH width (read) 70 - ns
tcclw | Control pulse LOW width (write) 30 — ns
tccr | Control pulse LOW width (read) 170 - ns
tcws CS-WR, RD time 30 - ns
DOto DY | toss Data setup time 10 - ns -
toHs Data hold time 20 - ns
taccs Read access time - 170 ns CL=10 to 100pF
toHs Output disable time 5 60 ns

* Rise and fall time of input signal (t, tf) must be 15 ns maximum.

* All timings must be specified using 30% and 70% of VDD-GND as the reference.

* tccLW and tCCLR are specified by the duration during which CS as well as WR and RD are LOW.
* A0 timing is specified by the duration during which CS as well as WR and RD are LOW.
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8—2. DISPLAY

SEQUENCE

¥i ¥g Y119 Y120

x| ®[ot] B [ralaa]se R119 | G119 | BL9 [ R126 | G120 | Bi20

xo| RL | G | 81 [ Re | ce|Be R11S | G119 | B112 [ R120 | G120 | B120

wsg] A [ 61 [ BL[RE] G2 | B2 R11S | G119 | B119 | Ri20 | G120 | Bi20

xieg] © [ 60 | Bt [ R2 o2 | BR R11S | G119 [ BI9 | R120 | G120 | Bi20
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9. RELIABILITY TEST

NO ITEM CONDITION STANDARD NOTE
High Temp. . Appearance
1 Storage 70°C | 120RR without defect
Low Temp. —25¢ | 120HR Appearance
2 |Storage without defect
High Temp.
- . 40T Appearance
High )
3 S't%m:;‘m’ gozrH | 120HR without defect
—20%,30min—=257T,5min
4 |Thermal +707, 30min—25T,5min Appearance >
Shock (1cycle) without defect cycles
A REV.:
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NCTICE:

» SAFETY
1.f the LCD panel breaks, be careful not to get the liquid crysta! to touch
your skin.
2.1f the liguid crystal touches your skin or clothes, please wash it off
immediately by using soap and water,

= HANDLING
1.Avoid static electricity which can domage the CMOS LSl
2.Do not remove the panel or frame from the module,
3.The polarizing plate of the display is very fragile. So, please handle
it very carefully.
4.Do nct wipe the polarizing plate with a dry cloth, os it may easily
scratch the surfoce of plate.
5.Do not use ketonics solvent & Aromatic solvent, use with a soft cloth
sogked with a cleoning nophtha soclvent.

» STORAGE
1.Store the panel or module in a dark place where the temperature
is 25°Ck5°C ond the humidily is below 65% RH.
2.00 not place the module near orgonics solvents or corrosive goses.
3.00 neot crush, shoke, or jolt the module.

s TERMS OF WARRANT
1.Acceptance inspection period
The period is within one month after the arrival of controcted commedity
at the buyer's factory site.
2.Applicable warrant period
The period is within twelve months since the date of shipping out
under normal using and storage conditions.
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51.2

21.8530.5

39.7
445 308 (LCD V.A)
5,45 78.79 (LCD A.A.)
[«
o
2 (ﬁ’_.. ! B
;| <
| <
a [ ! 2 2
89 | (120x3)x160 DOTS _
-+
33
o
2

f
: Protective Tope

L

VIEW DNRECTION

Compoenty

ot 500 ]

3.3

1.2
W=0.5

2.9

r]

\r

2.9

DETAL"B"
(S=2:1)

_ _ Wnll. 35

[_Po.sx(20-1)=9.5 |

oo

0.23

Rl G B

SN | S |

DETAIL"A"
{S=100:1)

{6.9)

10.3

1. Respiution :

DETALL™C"
(S=3:1)

{120X3)X160 DOTS
2. Controller IC: Epson S4E15004002 (S1D15GD0)
3. Backlight : LED (White)
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