PRODUCT SPECIFICATION
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1. MECHANICAL DATA

(1} Port Nome

(2) Module Size

{3) Dot Size

{4) Dot Pitch

{5) Number of Dots
{6) Duty

{7) LCD Disploy Mode STN:
Rear Polorizer:

(B) Viewing Direction
{9) Controller

{10) Bocklight

(11) Weight

HDM160GS16L-A

75.5(W)mm X 71.5(H)mm X 10.4{D)mm
0.335 (W)ymm x  0.335 (H)mm
0.350 (W)rom x  0.350 (H)mm

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

Normolly White

Transflective{High Transparency)

6 or 12 O'clock

Excluded

LED
50.0 g (approx)
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2. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

Vss=0V Stondord

ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD-VSS | -0.3 7.0 v
Power Supply For LC Orive VEE-VSS | -0.3 30 v
input Voltage Vi —-0.3 | wop+03 v
Static Electricity - - - - Note 1
Note 1 : LCM should be grounded during handling LCM,
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
WIOE TEMP.
ITEM OPERATING STORAGE
MIN. MAX, MIN. MAX.
Ambient Temperature -20 70 -40 a0
Humidity {Without
Condensation) Note 2.4 Note 3.4
Note 2 Ta = 70°C . 75%RH max

Note 3 Ta ot —40°C will be < 120hrs, ot 80'C will be < 120hrs

Note 4 Background color will chonge slightiy depending on ambient temperoture.
at phenomenon is reversible.
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3. ELECTRICAL CHARACTERISTICS
3-1. ELECTRICAL CHARACTERISTICS OF LCM

( VOD= 3.3V + 5% )

ITEM SYMBOL| CONDITION MIN. | TYP. | MAX. | UNIT
ViH H level 0.8vDD - VDD A
Input Voltage
VIO L level 0 - 0.2vDD v
-20C | 211 | 215 | 219
oC 20.2 | 206 | 21.0
Recommended VEE-VSS | 1180 |
LC Driving Voltoge (Vop) | Duty | 25°C | 196 | 200 | 204 | v
so'c | 18.9 | 19.3 | 19.7
70c | 17.9 | 18.3 | 18.7
IDD - 0.8 1.2
VDD=3.3V
VSS=0V
FLM=70Hz
IEE - 0.7 1.4
PATTERN:
{Dots All On) _ B :
EEEN
Surface Luminance L nuEs ;
cd/m
of LCM (PATTERN:
Dots All Off)
Sooo 12 15 -
ooaao
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3—-2. ELECTRICAL CHARACTERISTICS OF BACKLIGHT

(White LED)

Used LED Rating

Temp.=25C
ITEM SYMBOL MIN. TYP. U MAX. | UNIT REMARK
Peak forward current Ip - - 120 mA -
Maximum reverse voltage VR - - 3 v -
Applied forward current [AK - - 80 mA ot Vak = 5V
Applied forward voltoge VAaK - S - v at lak = 80 mA
LED power consumption Pak - - 0.6 w -
at lak= 80 mA
LED life time L - 10000 - hrs (1)

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

The

finol brightness is at 50% of origingl brightness .
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3—2. ELECTRICAL CHARACTERISTICS OF BACKLIGHT

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

Peak forward current P - - 175 mA -
Moximum reverse voltage VR - - 4 v -
Applied forward current lak - - 90 mA at Vaxk = 3.3 V
Applied forward voltoge VAK - 3.3 - v at lak = 90 mA
LEDC power consumption Pax - 0.3 - w -

ot lak = 90 mA
LED life time Lu - 40000 - hrs (1)

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

AT Voe
STEM Cr(Controst Ratio) 8(Viewing Angle}| #{Viewing Angle)
-20%T ot 25% 50T 75T 25T 25¢C
MODE MIN. | TYP. [ MIN. | TYP. | MIN. | TYP. | MIN, | TYP. | MIN. | TYP. TYP. MIN. TYP.
w | v [e0j45]|4a5|50|ss|60|45]50]25]30 Eg X Ekg 2
Note NQTE & NOTE 5
NOTE :
W . TRANSFLECTIVE
Y : NORMALLY WHITE , 12 O'clock
AT e=0" B=("
ITEM SYMBOL | CONDITION MIN, TYP. MAX. UNIT NOTE
-20T 1400 1850 | 2700
ot 430 580 830
Response Time (rise) Tr 25% 130 160 250 ms NOTE 2
50T 100 125 180
70%C 60 70 100
-20T 1300 | 1750 | 2500
0T 280 360 350
Response Time (fall) Tf 25¢ 120 150 220 ms NOTE 2
50T 50 60 a0
70¢ 40 50 70
Al REV.:
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(NOTE 1)

SELECTED WAVE SELECTED WAVE

NON-SELECTED WAVE

NON-SELECTED WAVE

Vop APPLING VOLTAGE Yop APPLING VOLTAGE

{positive typs) {negative type)
*Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : (/N duty 1/a biaa

(NOTE 2)

Detinition of Rempopae Time({Tr.Tf)

NON-SELECTED SELECTED NON-SELECTED NOM-SELECTED SELECTED
CONDITION  __, CONDITION . CONDITION CONDITION ___, CONDITION

10%

1D0%
BRIGHTNESS
100X

Hx

|t .| et ] S [
Rine Lime Fall tima Rise tima Fall trne
{positive type) {negative type)
*Conditions

Operating Voltage : Vop

Viewing Angle ( O} : (0,0)

Frame Frequency : 70Hz

Appling Waveform : I/N duty 1/a bies

{NOTE 3}
g::ffees{f:c:;m, gﬁﬂ:ﬂ 2::?: Multiplex Driving { [/N duty 1/a bias )}
(Transflectance) CHAMBER
Iy : L
. T T (1/a)vop
R Jo N (/e
y / cD 8 a)vop
_______ e N SELECTED
\ l/l'r | WAVE
1 - -]
\\ lau—-ﬂ Sample Stage (l—z,l)vclp | i P
- 3 P
{1-2/w)Vop ’ {1/a)¥op
TUNGSTEN LAMP
(rmmitanes) a1/
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{NOTE 4)
Definition of Viewing Direction
12: 00
9: 00 3:00
8:00
{NOTE 5} REAR
Definitlon of Viewing Angle 12: 00
LEFT RIGHT
R-L Directlo F-R Directlon
roctien i3 9:00 300
¢ 7 §
FRONT
6:00
*For This Product '
[ 1 Fr —/R The Viewing Diraction s & O'clock
se 01> B
=0+ B:
*Conditions
Opernting Voltage : Vop
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias
{NOTE 8) Contrast Ratio : larger than 2
SELECTED WAVE
Yop YOLTAGE vop VOLTAGE
{positive type) (negative type)
Contraat Ratlo : Cr=A/B
*Conditiona
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias
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5. BLOCK DIAGRAM

2 FiLM

4 CL2

903 [
10 D2
11 D
12 DO

7 N.C.

17 A{+)

L

160

(1]

=23 -

u

LCD PANEL
160 X 160 DOTS

18 K(-)

LED BACKLIGHT

TABLET
|/F

13 LEFT
14 UP

15 RIGHT
16 DOWN

HANTRONIX, INC.
10080 BUBB RD.
CUPERTINO, CA 95014

Q.A.:
JK

REV.:

1.0

HDM160GS16L-A

SHEET 10 OF 19

DATE:

10/27/03




6. INTERNAL PIN CONNECTION

Pin No.| Symbol Function

1 VSS Power Supply {OV)

2 FLM(EIQ2) First Line Mark for Common Scan

3 CL1(LP) H - L DATA Lotch Pulse

4 CL2(XCK) | Clock Pulse for Segment shift register

5 M(FR) H/L Frame Reverse Signal

6 VDD H/L Supply for logic (+3.3V)

7 NC No Connection

8 VEE Power Supply for LCD

9 3 H/L Disploy Data

10 )7}

11 D1 H/L Display Dota

12 DO

13 LEFT

14 3 Touch Paonel Connection

15 RIGHT

16 DOWN

17 A Power Supply For LED Backlight

18 K Power Supply For tED Backlight
HANTRONIX, INC. | **" REV: SHEET 11 OF 19
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7. POWER SUPPLY

L CM
PCB
Ve T/ !
R1
5 VR —— 24V
VDD .
z%r Pose 2,
VSS ’ e T )\
™Y
A(+) BACKLIGHT
LED _l— POWER SUPPLY
Backlight 1 (+5V, White LED
K(-) g +3.3V, Yellow LED)
NOTE 1. RT1+R2+VR=10~20KQQ
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8. TIMING CHARACTERISTICS

8—1. INTERFACE TIMING
@ VOD=3.0Vi5% Te=-20~85 T
itam Symbol | Test condition | Min. | Typ. | Max. | Unit
CL2 Cycle Time tc Fig.a 125 - - ns
CL2 Pulse Width tSWH,tSWL Fig.a 51 - - ns
CL2 Rise/Fall Time LCR LCP Fig.a - - 50 | ns
Data Set Up Time tD3U Fig.a 80 - - ns
Data Hold Time tDHD Fig.a 40 - - ns
CL1 Cycle Time tL Fig.b 250 - - ns
CLl "H" Pulse Width LLWH Fig.a , Fig.b 51 - - ns
CLi Risa/Fall Time tLR.LLF Fig.b - — 50 | ns
CL2 Te CL1 Delay Time tCL Fig.a 51 - - ns
CLl To CL2 Delay Time tLC Fig.a 51 - - na
FLM TO CL1 SETUP TIME LFLS Figb a0 - - na
FLM TO CL1 HOLD TIME LFLH Fig.b 50 - - ns
tC
L ESWL tSWH
7 1ox 7] o0 S /ST
=
oz iCR 1CF
tCL tL.WH tLC
tDSUY tDHD
X & X
Fig . a Interface timing {SEGMENT)
1L
tLWH
tLF
7 90X ~ ¥_|
o S 10X
l_lF_Lﬁ_ tFLH tLR i
FLM 47 \
Fig . b Interface timing (COMMON)
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8—2. TIMING CHART OF

FLM

160

CL1

1743

INPUT SIGNAL

FLM

-
-
-
—r
-
-
-
-

-
-
—
-
-
-
-

:

Fl
SR IR b
]

—

CL1

—
o2 J UL

{160/4} pulses

po~03 XXX KOO XOXOOOOIMOCK
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8—-3. POWER ON/OFF TIMING

D.BVdd7‘ S‘('J.B\ll"dd
VoD VvSS | O~350ms 0~50ms | VSS

V3S VsS

20ms min. 0 min,

VEE VsS \ VSS

POWER ON POWER OFF

The missing pixels may occur when the LCM is driven beyond above
power interface timing sequence.
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8—4. DISPLAY PATTERN

FIRST DATA g g a 3
e e g g g
W w [T |
L7 I ] [ 7 I 7 |
D3 |D2 D1 DO | ~—— T o s m e 03 |p2 D1 |Do | COMOOH
D3 (D& D1 [DO | -~ o= mmmm s —mmm—e e D3 |p2 (D1 |DO { COMOOZ
1 1 :
| 1 ]
| i |
| 1 I
1 1 1
1 1 1
1 1 ]
1 1 3
1 1 I
1 1 F
i 1 |
1 1 |
| 1 I
| 1 |
; : t
| 1 3
] 1 3
3 1 ]
] 1 ]
3 1 I
F 1 1
1 1 I
| 1 1
1 1 ]
i 1 I
Ll 1 1
i 1 1
1 1 I
{ 1 1
1 1 ]
i 1 I
| 1 I
| 1 1
| 1 ]
| 1 :
p3[p2|m Do |~ e e b3 ip2 |m (po | COM159
D3 [02 | Dt D0 | ~mmmmmm e oo D3 jv2 (31 |0 | COM160
DC: (1+4)w(1+8) «»+++(160+160)
D1 (143)8(127) scees (160 +159)
D2: (1+2)%{1+6) ¢+ x+¢(160+158)
DI (141)8{145) exae. (160+157)
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9. RELIABILITY TEST

NO ITEM CONDITION STANDARD NOTE
High Temp. . Appearance
1 Storage 70C | 120HR without defect
Low Temp. . Appearance
2 |Storage —20°C | 120HR without defect
High Temp.
X . 40T Appearance
High Humi. 120HR PP
3 Istarage 90%RH | 120 without defect
—20%,30min—=*25%,5min
4 |ghermol ~+70%¢,30min-+25%,5min | Appearance >
oc (1cyele) without defect cycles
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NOTICE:

» SAFETY
1.If the LCD ponel breaks, be careful not to get the liquid crystal to touch
your skin.
2.If the liquid crystal touches your skin or clothes, pleose wash it off
immediately by using soop ond woter.

* HANDLING
1.Avoid static electricity which can damage the CMOS LSl
2.00 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 not wipe the polarizing plote with o dry cloth, as it may easily
scratch the surface of plate.
5.Do not use ketonics solvent & Aromatic solvent, use with a soft cloth
soaked with o cleoning naphtha solvent.

* STORAGE
1.Store the ponel or module in o dark place where the temperature
is 25°C+5°C ond the humidity is below 65% RH,
2.00 not ploce the module near orgonics solvents or corrosive gases.
3.00 not crush, shake, or jolt the module,

* TERMS OF WARRANT
1.Acceptance inspection period
The period is within one month ofter the arrival of contracted commodity
at the buyer's factery site.
2.Applicable warrant peried
The period is within twelve months since the date of shipping out
under normoi using and storage conditions.
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