PRODUCT SPECIFICATION

HDM64GS12 -1

128X64 GRAPHICS
LCD DISPLAY MODULE
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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 Display Mode

{8) Viewing Direction
(9) Backlight
(10) Weight

Rear Polarizer: O Reflective

STN: O Gray Mode

HDM64GS12_-1

78.0 (W)mm x 70.0 (H)mm x MAX9.5 (D)mm

(W/0,EL B/L)

78.0 (W)mm x 70.0 (H)mm x MAX13.0 (D)mm

(LED B/L)

0.425(W)mm x 0.585(H}mm
0.44 (W)mm x 0.60 (H)mm
128 (W) x 64 {H)Dots

1/64

0 Yellow Mode

O Blue Mode

FSTN: O Black and White(Normal White /Positive Image)

U Black and White(Normal Black /Negotive Image)

O w/0 0 LED
W/0 B/L: 55 g
EL B/L: 58 g
LED B/L: 67 g

O Trensflective

O 6 Q'clock 0O 12 Q'clock

O Transmissive

a O'clock
O EL
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2. ABSOLUTE MAXIMUM RATINGS
(1) ELECTRICAL ABSOLUTE RATINGS
Vsg=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VCC-VS5 | -0.3 7.0 v
input Voltage Vi -0.3 VCC v
Static Electricity - - - - Note 1
Note 1 LCM should be grounded during hondling LCM.
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NCORMAL TEMP. WIDE TEMP.
ITEM OPERATING STORAGE OPERATING STORAGE
MIN, MAX. MIN. MAX, MIN. MAX. MIN. MAX.
Ambient Temperature 0 50 -20 70 -20 70 -30 80
Humidity (Without
Condensotion) Note 1,3 Note 2,3 Note 3,4 Note 3,5

Note 1 Te=50C : 85%RH mox

To > 50°C : Absolute humidity must be lower

than the humidity of 85%RH at 50°'C

Note 2 To at —-20°C will be < 48hrs, ot 70°C will be < 12Chrs

Note 3 Background color will change slightly depending on ambient temperature.

This phenomenon is reversible.
Note 4 Ta=70°C : 75%RH max

Ta >70°C : Absolute humidity must be lower

than the humidity of 75ZRH at 70°C

Note 5 Ta ot —30°C will be

< 48hrs, at BO'C will be < 120hrs
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3.ELECTRICAL CHARACTERISTICS

S—1.ELECTRICAL CHARACTERISTICS OF LCM

( VCC= 5V + 10% )

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
VIH H level 0.8vCC - VCC
Input Voltage v
VIO L level 0 - 0.2vCC
-20T 10.2 10.5 10.8
ov 9.0 9.3 9.6
VCC—VO0
Recommended (VLCD)
LCD Driving Voltage Bios=1/10 25T 85 | &8 | 91 v
Duty=1/64
50%¢ 8.3 8.6 8.9
70T 8.1 8.4 a7
FLM=70Hz
VCC = 5.0V
Power Supply Current 0D VCC-v0=8.8V - 16.6 25.0 | mA
PATTERN:
OmOE0Oae0
sOEOEOAR
PATTERN: |H485C| -— 45 -
(Dots Al
On) sagsc| - 4.0 -
Surface .
LCM | Luminance L Mae= 4.2Wc cd/m'
{LED B/L) PATTERN: [H485¢C| - 24.5 -
{Dots Al
off) sagsc| - | 240 | -
PATTERN: | H485J - 0.4 -
{Dots Al
On)
Surface VeL=110Vag H4B3C| - 0.3 -
LCM Luminance L cd/m'
(EL B/L) 400H2 | 5, rregn; Ha854| - 2.4 -
(Dots All
f
oM ihassc| - 2.5 -
Al REV.:
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3-2.ELECTRICAL CHARACTERISTICS OF EL BACKLIGHT

Used EL Rating Temp.=25'C
ITEM SYMBOL MIN. TYP. [ MAX. | UNIT REMARK

Maximum applied voltoge VL - - 170 Vrms -

Maximum applied frequency FuL - - 1000 Hz -

EL current L - 5.4 6.2 [mArms|at 110 Vrms 400 Hz

EL power consumption PL - 0.6 - W (s1)

EL life time LL - la2o00 | - | hs O V(r:rz'j 400 Hz

(*1) Power consumption excluded inverter loss .

(»2) EL life time is defined as follows : The final brightness is at 50% of original brightness .
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S3—3.ELECTRICAL CHARACTERISTICS OF BACKLIGHT

Used LED Roting

Temp.=25'C
ITEM SYMBOL MIN, TYP. | MAX. | UNIT REMARK
Peck forward current Ip - - 550 mA -
Maximum reverse voltage VR - - 8 v -
Appilied forward current IF - 220 330 mA at Vi = 42 V¥
Applied forward voltage VF - 4.2 46 v et [Fr= 220 mA
LED power consumption Pr - 0.9 - w -
at Ifr= 220 mA
LED life time L - 40000 - hrs (1)
(*1) LED life time is defined as follows : The finol brightness is at S50% of original brightness .
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4.0PTICAL CHARACTERISTICS

AT Vop
ITEM Cr{Contrast Ratio) B(Viewing Angle)|#(Viewing Angie)
-20T ot 25T 50¢ 70¢ 25T 25%¢
MODE MIN | TYP.IMIN. | TYP.[ MIN.[TYP.| MIN. [TYP. [MIN.|TYP.[ MIN, TYP. MIN. TYP.
J 7.017.5 | 8.0|8.5 |11.0(11.5|12.0{125| 8.0|8.5 - 82 - +35
: c 6.0|65|70(75(80|85(9.0|9.5]7.0[75 - 67 - 136
S c 65|70 |75|8.0(85|190|9510.0] 7.5|8.0 - 67 - +36
R C 25)35(25(35]|135|45|125]|3525(35 - 65 - 130
note NOTE 6 NOTE 5
note:

H: TRANSFLECTIVE(high transparency)

R: Reflective
S: Transflective

C: YELLOW 6 QO'clock
J: NORMALLY WHITE(6 O'clock)

AT 8=0" 6=0"
ITEM SYMBOL | CONDITION | MIN. | TYP. | max. | uniT |  NoTE
-20T - | 2500 | 3000
ot - | 1500 | 2000
Response Time (rise) Tr 25¢ - 380 410 ms NOTE 2
50T - | 150 | 170
70%¢ - | 0 | 110
-20T - | 1006 | 1500
ot - | eso | sso
Response Time {fall) Tf 25T - 150 180 ms NOTE 2
50T - 70 | 90
70¢ - | 30 | 40
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(NOTE 1)

SELECTED WAVE

SELECTRED WAVE

[posltive type)
*Conditions

(NOTE 3)

100X |--- 0%
NON-SELECTED WAVE
a / NON—SELECTED WAVE
E Cridax X g Criday
vop APPLING VOLTAGE Yop APFLING VOLTAGE
(posilive Lype) {negative type}
*Conditlons
Viewing Angle : O
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a bias
(NOTE 2)
Detinition of Reaponse Tima(Tr.Tf}
NON-SELECTED SELECTED NOK-SELECTED SELECTED NON-SELECTED
CONDITION CONDITION CONDITION 1 CONDITION CANDITION
|
ra
K ¥ 5
g S g é.
™ | L | It
Rlse time Pall lima Ribu Lima Full time

Operating Voltage :
Viewing Angle ( ##) : (0,0}
Frame Frequency : TOHz

Appling Weveform :

{negative type)

Vop

I/N duty 1/a bias

{:,",fjjﬁc';;‘“ Shoa s | CONST Multiplex Driving { 1/N duty 1/a biss )
{Tranafleclance) CHAMBER
[-%
) g |
H N [ (1/a)Vop
,,‘ a8 | o / LCD ? {1/a)¥op
= =¥ SELECTED
\ \tr WAVE
N Jooh, Sample Stage wamvenf 1 |__'(l/n)\?ol'-'
(1-2/a)vop I J {1/a)Vop
TUNGSTEN LAWP
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(NOTE 4)

Definjtion of Viewing Direction
12: 00
fi: 00 3: 00
B8:00
(NOTE 5)
. REAR
Definition of Viewing Angle 12:00
R-L Direction F-R Direction LEFT RIGHT
9:00 3:00
» *
FRONT
6:00
*Faor This Product '
[ , The Viewing Direction [ 8 O'clock
So > 02
8= 0. +0:
*Conditions

Operating Voltage : Yop
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias

(NOTE 8) Contrast Ratlo : larger than 2
Definitlon of Contraat Ratio {(Cr)
SELECTED WAVE SELECTED WAVE
100% NON-SELECTED WAVE
n NON-SELECTED WAVE
g
E £
g o :
¥op VOLTAGE \":'.!p YOLTAGE
(positive type) {negative type)
Contraat Ratio : Cr=A/B
*Conditions
Viewing Angle : 0
Frame Fraquency : 70Hz
Appling Waveform : 1/N duty 1/a bias
Al REV.:
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5.BLOCK DIAGRAM

1 FG ———== T0 BEZEL
10 DBO \
? A
17 DB7<::
_ DATA,ADDRESS SRAM
5 W;R LCD CONTROLLER CONTRQL BUS us
6 RD
7 CE u
8 c/D -
9 RST
18 FS
BIAS CIRCUIT
2 GND DC/DC =1
3 veC TEMPERATURE
4 —— NVERT
NC CONVE VO [COMPENSATION
BIAS VOLTAGE FOR LCD
| |
tCD DRIVER CONTROL SIGNALS
SEG SEG
U3 U4
~80 > <80+
CoM ;,\ 128X64 LCD PANEL
U2 _\/
A
EL/LED BACKLIGHT
K
AL REV.:
HANTRONIX, INC. | © SHEET 10 OF 18
10080 BUBB RD. IK 21 _ .
CUPERTINO, CA 95014 HDM64GS]-2_ 1 DATE: 6/27/03




6. INTERNAL PIN CONNECTION

PIN NO. | SYMBOL FUNCTION
1 FG FRAME GROUND (OV)
2 GND GROUND
3 VCC POWER SUPPLY FOR LOGIC (+5V)
4 NC NO CONNECT
5 WR DATA WRITE
6 RD DATA READ
7 CE CHIP ENABLE
8 c/D WR="L",C/D="H" :COMMAND WRITE  WR="L".C/D="L" :DATA WRITE
RD="L".C/D="H" :STATUS READ RD="L".C/D="L" :DATA READ
9 RST CONTROLLER RESET
10 DBO DATA INPUT/QUTPUT
11 DB1 DATA INPUT/QUTPUT
12 DB2 DATA INPUT/QUTPUT
13 DB3 DATA INPUT/QUTPUT
14 D84 DATA INPUT/OUTPUT
15 D85 DATA INPUT/QUTPUT
16 DB6 DATA INPUT/QUTPUT
17 DB7 DATA INPUT/QUTPUT
18 FS FONT SELECT CONNECT TO VDD :6X8 PIXELS/CHARACTER
CONNECT TO GND :8XB PIXELS/CHARACTER
A A ANQDE OF BACKLIGHT
K K CATHODE OF BACKLIGHT
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7.POWER SUPPLY

LCM

VCC
| POWER SUPPLY
—T (LOGIC +5V)
(B o WY
A A .
RBL
V8L
K o
FL/LED
BACKLIGHT
Recommended Value for Ret and Vs
o T R BL V BL
Light
Interface LED | EL | LED | EL
AX PIN 50 0a | Svoc 110 Vac
400Hz
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8—1.INTERFACE TIMING CHARACTERISTICS

ITEM (TEM CONDITION | MIN. | MAX. | uNiT
C/D SET UP TIME teos Fig. 100 - ns
C/D HOLD TIME tCDH Fig. 10 - ns
CE.RD.WR CLOCK WDTH tep trp twe Fig. 80 | - ns
DATA SET UP TIME tos Fig. 80 - ns
DATA HOLD TIME tpH Fig. 40 - ns
ACCESS TIME tace Fig. - 150 | ns
DATA OUTPUT HOLD TIME ton Fig. 10 50 | ns

c/D

tcps teoH

. %

CE /

K, A
teptrp, twp

o /

RD ,WR /

R 7
tos

DO~D7

{WRITE)

DC~D7

(READ)

tacc toH

Fig. INTERFACE TIMING CHART
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8-2.POWER ON/OFF TIMING
CHARACTERISTICS

vee GNO

0~50ms

AN

20ms min.

vO GND

N

0.9vCC
0~50ms GND VvCC
%% ‘
GND Signai

0 min. .

/ GND vO

POWER QFF

The missing pixels may occur when the LCM is driven beyond above
power interface timing sequence.
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8—3.DISPLAY PATTERN

00000000 nootonn| |
00000000 00000000
00000000 00000000
00000000 00o00ooO| |

—Startting dot for the startting address of display RAM.

DO~D7 are 8 bits transmitted dota ,where DQ is LSB and

D7 is MSB.
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9. RELIABILITY TEST

NO ITEM CONDITION STANDARD NOTE
High Temp. . Appearance
1 Storage 70°C | 120HR without defect
Low Temp. —90" Appearance
2 Storage 20°C | 120HR without defect
High Temp. & 40°C A
. - ppecronce
3 g;%’gog':m'- gozRH | 120HR without defect
Thermo| _20.Q|30m;n._h25.c.|5min. Appeoronce 5
4 Shock —70°C, 30min—25C,5min | (ithout defect cycles
(1cycle)
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NOTICE:

« SAFETY

1.If the LCO panei breaks, be careful not to get the liquid crystal to touch
your skin.

2.1f the liquid crystol touches your skin or clothes, pleose wash it off
immediately by using soap and woter,

s HANDLING
1.Avoid stotic electricity which con damage the CMQS LSI.
2.Do not remove the panel or frame from the module.

3.The polarizing plote of the display is very frogile. So, please handle
it very carefully.

4.Do not wipe the polarizing plate with a dry cloth, as it may easily
scrotch the surface of plote.

2.00 not use ketonics solvent & Aromaotic solvent, use with a soft cloth
soaked with o cleoning naphtha sclvent,

* STORAGE
1.Store the panei or module in o dark place where the tempercture
is 25°C+5'C ond the humidity is below §5% RH,

2.00 nat ploce the module near organics solvents or corrosive gases.
3.Do not crush, shake, or jolt the module.

» TERMS OF WARRANT
1.Acceptance inspection pericd

The period is within one month after the arrival of controcted commodity
ot the buyer's factery site,

2.Applicable warrant period

The period is within twelve months since the dote of shipping out

under normal using and storage conditions.
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