PRODUCT SPECIFICATION

HDM16016TSC

160x160 COLOR GRAPHICS
LCD DISPLAY MODULE
with Touch Screen
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1. MECHANICAL DATA

(1) Product No.
(2) Module Size
(3) Dot Size
(4) Dot Pitch

(5) Number of Dots

{6) Duty

(7) LCD Disploy Mode

(8) Viewing Direction

(9) Bocklight
(10} Weight
{11) Controller

(12) DC/DC Converter

REAR POLARIZER:

HDM16016TSC

62.2 (Wmm x 77.4 (H)mm x 8.1 (D)mm
0.077 (Wmm x 0.271 (H)mm

0.097 (W)mm x 0.291 (H)mm

(160 xRGB (W)) x 160 (H) Dots
1/160

Color STN Module

Color Transmissive Type

8 Q'clock

LED

47.4q (Approx.)

Excluded

Excluded
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2. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V
ITEM SYMBOL MiIN MAX UNIT COMMENT
Power Supply for Logic voD -0.3 7.0 v Note 1
VCH ~-0.3 | +25 v Note 1
Power Supply For LC
VM -0.3 5.0 v Note 1
Static Electricity - - - - Note 2
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
OPERATING STORAGE
ITEM
MIN, MAX, MIN. MAX.
Ambient Temperature 0 50 -20 70
Humidity N 35
(without Condensation) ote 3, Note 4.5

Note 1 : All voltage volues are referred to VSS=QV
Note 2 :  Make certains you are GROUNDED when handling LCM
Note 3 : Ta=50"C ; 85%RH max

Ta>30'C : Absolute humidity must be lower

than the humidity of 85%RH at S0°C

Note 4 : To ot —20°C will be < 4Bhrs,at 70°C will be < 120 hrs
Note 5 : Background color will change slightly depending on ombient temperature.

That phenomenon is reversible.

A REV.:
HANTRONIX, INC. | © SHEET 3 OF 19

10080 BUBB RD.

JK 1.1 HDM16016TSC DATE:

CUPERTINO, CA 95014 6/16/03




3. ELECTRICAL CHARACTERISTICS
3—1.ELECTRICAL CHARACTERISTICS of LCM

(VDD=3.0v+10%)

ITEM

SYMBOL

CONDITION

MiN.

TYP.

MAX. [ UNIT

Input Voltoge

VIH

H level

0.8vDD

vOD v

VIL

L level

0.2vD0 vV

Recommended

LC Driving Voltage

VCH

vDD=3.0V O-C

Duty=

1/160 | 50°C

19.7

21.0

23.7

Power Supply Current

iDD

vDhD= 3.0V
VSS= 0V

Bias=1/13
VCH=21.QV

ICH

FLM=70Hz
PATTERN :
ml EEl EElE |
ECEROEBDO

1.0

1.5

0.1

mA

0.15

LCM

Surface
Luminance

PATTERN:
{Dots Al On
of LColor

YOD-~-V85=3.0¥

36.2

- cd/m

Ta= 25¢C

1.3

- ed/m
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3—2.ELECTRICAL CHARACTERISTICS OF BACKLIGHT

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

Peaok forward current Ip - - 25 mA -
Moximum reverse voltage VR - - -16 v -
Applied forward current IF - 18.5 - maA at VF = 135 V
Applied forward voltage VF - 13.5 - at Ir = 18.5 mA
LEC power consumption Pf - 0.25 - W -

at IF = 185 mA
LED life time L - 70000 - hrs (+1)

(«1) LED life time is defined as follows :

The final brightness is at

50% of original brightness.
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3-3.CHARACTERISTICS OF TOUCH SCREEN

Used Touch screen Rating

Temp.=25"C
ITEM SYMBOL CONDITION MIN. TYP. MAX, UNIT
Applied Rating Voltage Vg - - - 7.0 v
Operating Temperature Toen 20%~85% A.H. Max. 0 - 50
Avoid Dew Condensotion C
Storage Temperature Tsro at Any Time -20 - 70
Resistance of Terminal X Electrode 400 520 1100
Electrodes Rem a
¥ Electrode 200 240 700
Linearity L - - - 1.5 %
Insulation R
Resistance ad Voo =25V 20 - B MQ
Transparency T According to JS-K7015 80 83 - %
Surface Hardness Su According te JIS-K5400 2 - - H

Test condition :

Normal state is temperature

T/P is placed horizonally in a vessel ond no power is supplied to T/P.
: 25x10°C, relative humidity : 60+25%
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4 OPTICAL CHARACTERISTICS

AT Vor
ITEM Cr{Contrast Ratio) &(Viewing Angle) ¢(Viewing Angle)
0C 25C 50°C 25C 25°C
MODE MIN. | TYP. | MIN. | TYP, | MIN, | TYP. MIN. TYP. MIN. TYP.
T M |25 | 35|35 45| 30| a0 - 110 - £S5
Note NOTE 6 NOTE 5

NOTE :
T: TRANSMISSIVE
M: 6 Q'CLOCK COLOR STN WMODULE
AT  ¢=0" &=
ITEM SYMBOL | CONDITION MIN, TYP. MAX. UNIT NOTE
oC 450 600 800
25C
Response Time (rise) Tr 130 | 160 240 me NOTE 2
S0°C 120 150 220
oC 450 550 800
Response Time (foll) Tt 25°C 130 160 240 ms NQTE 2
S0°C a0 50 75
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4—2 Color of CIE Coordinate

Ta = 25¢C
BRIGHTNESS
ITEM SYMBOL CONDITION VALUE | (g /m?) NOTE
X 0.52
Red 9.3
y 0.35
X 0.32
Green 23.8
Color of CIE y #=0", 6=0 0.54 Notok
Coordinate X 0.15
Blue 7.1
y 0.14
X 0.30
White 36.2
y 0.33
Note® Measuring ot position 3 on Fig,1 Tolerance : +0.05
CIE chromaticity diagrom
Fig.1
0.9
0.8
0.7
0.6
G
N
0.5 -
Y \\
0.4 / N
/ R
w
0.3 / v
/ P
0.2 / < |
//
0.1 8
@ 01 02 03 04 05 06 07
X
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{NOTE 1)

SELECTED WAVE

RON-SELECTED WAVE

{positive type)

i
i
)
i
i
]
]
i
i
i
]

APPLING YOLTACE

{NOTE 2)

Definition of Reaponae Time(Tr.Ti)

NON-SELECTED SELECTED NON-
CONDTION CONDITION CONDITION

SELECTED WAYE

NON-SELECTED WAVE

(negative type)

*Conditions

Viewing Angle @ 0
Frame Frequency : 70Hz

Appling Waveform : [/N duty 1/a bias

APFLING VOLYACE

Tr k) ™
Rise time Fall Ume Rise Ume Fall tima
(positive type) {negative type)
*Conditions
Operating Yoltage @ Yop
Viewing Angle (4.8} : (0,0)
Frame Frequency : 70Hz
Appling Waveform : I/N duty L/a bias
{NOTE 3)
The ol na signa -
TUNGSTEN AP  BRIGHTNESS | CORST. Multipiex Driving (17 duty 1/a s o
{Transflectance) CHAMBER
) }hh‘\ ":"‘: g Sawirm Commen Namiorm farman
FENG P vH
------- bl — == é‘
O
| \ v | | | | | 1 | | VK
~ 180 Sample Stage v g
Ry -3
TUNGSTEN LAMP YL
{Transmiltance)
ety || e g [on e
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(NOTE 4)
Definition of Viewing Direction

12:00
o O} .00
a: 00
(NOTE &) REAR
Definition of Viewing Angle 12: G0
R~L Direction F-R Dlr:cuon EEES R;;G(TJ
* ¢ g
FRONT
6:00
*For Thia Product ;
I \ The Viewing Direction Is 8 O'clock
So > 82
“‘_— ’I +':
*Conditions

Operating Voltage : Vop
Framas Frequency @ 70Hz
Appling Waveform : 1/N duity 1/a bilaa
(NOTE 8) Contrast Ratio : larger than 2
Definiti { Contraat Ratio (Cr)

logx NON-SELECTED WAVE

Vop VOLTAGE

{positive type)

{negative type)

Contraat Ratlo : Cr=A/H

*Conditions

Yiewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias
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5.BLOCK DIAGRAM

WO~ MWt b
[ B we B e B B e L w R o
s ANN—O

LCD
1/F

|
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o
|

U U U

uﬂ

13 CL2 —

{240} {240}

15 /D.OFF
14 cLY
18 M

y!
=

Ut | 160

B

16,17 VDD
1,12 VS5

“

21 X(L)
/Pl 22 ¥(T)
I/F| 23 x(R)
24 Y(B)

AN

1 VF(-)

20 VCH 7/

19 FLM

COLOR LCD PANEL

160xR.G.B.x160 dots

2 VF(+)

LED Backlight
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6.INTERNAL PIN CONNECTION

PIN NO | SYMBOL| LEVEL FUNCTION
VF(~) POWER SUPPLY FOR LED BACKLIGHT
VF(+) POWER SUPPLY FOR LED BACKLIGHT

DO | H/L | DISPLAY DATA
D1 | H/L { DISPLAY DATA
D2 | H/L | DISPLAY DATA
D3 | H/L | DISPLAY DATA
D4 | HA | DISPLAY DATA
DS | H/L | DISPLAY DATA
D6 | H/L | DISPLAY DATA
D7 | H/L | DISPLAY DATA
VSS GND
VSS GND
CL2 |H->L| DATA SHIFT
CL1 [H-> L] DATA LATCH
DSPOFF [ H/L [H: ON /L : OFF
vDD POWER SUPPLY FOR LOGIC
VDD POWER SUPPLY FOR LOGIC
M | H/AL | AC SIGNAL INPUT FOR LCD DRIVE WAVEFORM
FLM | H | FIRST LINE MARKER

o|x|S|o|a|nla|c| 2| o|e R~

20 | VCH POWER SUPPLY FOR LCD

21 | X(U) ANALOG SIGNAL TOUCH PANEL
22 | Y(T) ANALOG SIGNAL TOUCH PANEL
23 | X(R) ANALOG SIGNAL TOUCH PANEL
24 | Y(B) ANALOG SIGNAL TOUCH PANEL

LCD INTERFACE CABLE
Pitch 0.5mm ,Width 12.5mm /Suitable Connector ;52689-2493(molex)

HANTRONIX, INC. | ™ REV: SHEET 12 OF 19

10080 BUBB RD. JK 1.1 :
CUPERTINO, CA 95014 HDM16016TSC PATE 6/16/03




7.POWER SUPPLY

LCM R1
- 23V
— > = VR
VDD *
Z‘I\Z T —aov R2
VSS . E -
i) momy Rm=820
LED 13.'5\' - 15 BV
Backlight | T
1. R1+R2+VR=10~20KQ
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8 TIMING CHARACTERISTICS

8—1

INTERFACE TIMING

@ VDD=3.IVE10X, To=-20~70T

® VDD=3.3vE 10X, To=-20~707

[tem |37 | comtition | %o | T | Max {une Itemn  iombe| gommiicn | Min | e [ wex | v
CLZ Clock Cyole wyee | Figa 12 | - - | m €l Clock Crole CYCL g | 400 | - - | on
CL2 HICH-LEVEL Width [\CWHR | Figa “ | - - | = CLl HIGH-LEVEL Widih [1CWHI | Figb >3 - - 1l
CP LOW-LEVEL Width LWL Fig.a a8 - - ny CL1 LOW-LEVEL Width tCWLL Figb 70 - - 0
Duls 3¢l Up Time 1] figa 50 - - | m Dats Sel Up Timw DB Figh w | - - | m
Data Hoid Time D naa 50 - - | Data Hold Time LDHL Fig.b 0 - - | ™
ClZ Rise/Tall Timwa Lzt  Figa - - | % | ™ CLI Rise/Tall Time trilh | Fghb - - 0 | o=
Clock Set Up Time acL Fign 80 - - L]
Clock Hold Time tHCL Fige 80 - - |
M Sat Up Tima s Nga 20 - - ne
M Hok Time tHH Figa 20 - - na
N
CcL1
CL2
0O~D7
Fig . a Interface timing (SEGMENT)
ik w1 +CYC1L
oLl ovee
T3l 1]
(X
FLM X X.-u.m X

Fig . b Interface timing {COMMON}
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8—2. POWER ON/OFF TIMING

RZ.SV'

200 mS 200 mS

o /N

50 mS 50 mS
( R
L X a
Undefined Initialization

{Longer than one Frame)

The missing pixels may occur when the LCM is driven beyond
above power interfoce timing sequence.
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DISPLAY PATTERN

START DATA
Y1 Y2 Y3 Y158 Y199 Y160
x1 Rl Gl B R2 G2 B2 R3 Q3 B3 RISB | 0138 | B158 | R159 | G159 | B159 | R160 | G160 | Bi1&D
D7 D& DS 04 D3 p2 Dt i) D7 Do D7 D& D% D4 D3 D2 m Do
Xz R1 4] Bl RrR2 G2 B2 R3 63 B3 R158 | G158 | B15A | R159 | 6159 { B1S9 | R160 | G160 | B16D
D7 1] 1] D4 D3 D2 ji}} 1] D7 Do D7 D& DS D4 D3 na ji}} DO
X159 Rl Gl Bl R2 G2 B2 R3 G3 B3 R15SE | G138 | B15A | R159 | G159 | 8159 | R160D | Gl&0 | B160
D7 D& [ D4 D3 D2 D1 11} D7 J1]1] n7 D& us o4 D3 D2 D1 1]
x160 R1 [} Bl RE G2 B2 R3 43 B3 RISE | G158 | B158 | R159 | G159 | B159 | R160 | G160 | B16O
07 D& il D4 D3 b2 Dl 1] n? Do n? D& us N4 D3 D2 Dl jils]
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9.RELIABILITY TEST

NO ITEM CONDITION STANDARD NCTE
High Temnp. . Appearance
1 Storage 70°C | 120HR without defect
Low Temp. . Appedrance
2 Storage 20°C | 120HR without defect
High  Temp. 40T Appearance
High Humi.
i i 90%RH | 120HR without defect
—20%,30min—=+25%,5min
4 Thermal 707, 30min +25%, 5min Appearonce 9
Shock (Tcycle) without defect cycles
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NOTICE:

* SAFETY
1If the LCD panel breaks, be coreful not to get the liquid crystal to touch
your skin,
2.if the liquid crystal touches your skin or clothes, please wash it off
immediately by using soap and water.

* HANDLING
1.Avoid static electricity which can damage the CMOS LSI.
2.00 not remcve the panel or frome from the module.
3.The polarizing plate of the disploy is very fragile. So, please handle
it very carefully,
4.00 not wipe the polarizing plate with a dry cloth, as it may easily
scratch the surfoce of plate.
5.00 not use ketonics solvent & Aromotic solvent, use with a soft cloth
sooked with a cleaning naphtha solvent.

* STORAGE
1.Store the panel or module in o dark place where the temperature
is 23°C£5C and the humidity is below 65% RH.
2.D0 not place the module near organics solvents or corrosive goses.
3.00 not crush, shake, or jplt the module.

¢ TERMS OF WARRANT
1.Acceptance inspection period
The period is within one month ofter the arrival of controcted commodity
at the buyer’s factary site.
2.Applicable worrant period
The period is within twelve months since the dote of shipping out
under normal using and storoge c¢onditions.,
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e |

62.210.3
AS0.610.2 (Frame Opening) | 348
51.385 {LCD V.A.) 30
47.714 (LCD P/A) 484
46,54 (LCD A.A) 5.42
Nox 03 33.540.3 - .m
_ o «
B
. PR v
Sl ~ 7 5 = NBINNE
HEFIE R <15l a
2>« wn| = e(8(8 m
g o c|Y(8] 5
3|¢,8| % Aslall 5
altl = vl ", - m |~ m
~ o p Al
NHEEE Rl B
MEIL 7 “|¥|® m N
AR AN ] i
m 3= I i m
o | v
~[3|e 150120 » 4 2]
=]
o = 48.38510.3 (T/P AA) |[ ]| 45 11|70
51.38510.5 (1/P V.A) || 30
62.120.5 {T/P QUTLINE)

STIFFENER BOARD *
VIEW DIRECTION

FFC CONNECTOR PITCH (.5mm

| S— L

CONDUCTOR SIDE

0.320.05

1.640.2
81103

START

c1

C160

51~ 5480

— POGN25=115
12.5

"A" DETAIL 8:2/1

NOTES:

L I

RESOLUTION: 160 x (RG.B) x 160 DOTS

. BACKLIGHT: LED ( WHITE )

. FRAME MATERIAL : SUS430*2B
. GLASS : 0.7mmt

. TOUCH PANEL : CLEAR TYPE

( 1.0mmt GLASS + FILM )
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