PRODUCT SPECIFICATION

HDM64GS12

128 x 64 GRAPHICS
LCD DISPLAY MODULE
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1. MECHANICAL DATA

{1) Part Name
(2) Module Size

{3) Dot Size

(4) Dot Pitch

(5) Number of Dots

(6) Duty

(7) LCD Display Mode STN:

FSTN:

Rear Polarizer:

(8) viewing Direction
(9) Backlight
(10) Weight

HDM64GS12

93.0(W)mm X 70.0(H)mm X MAX8.5(D)mm
(W/0,EL B/L)

93.0(W)mm X 70.0(H)mm X MAX14.0(D)mm
(5.2mm LED B/L )

93.0(W)mm X 70.0(H)mm X Max.12.5(D)mm
(White LED B/L )

0.48 (Wmm x 0.48 (H)mm

0.52 {(Wmm x 0.52 (H)mm

128 (W) x 64  (H)Dots

1/64

0O Gray Mode £] Yellow Mode © Normal White
[0 Black and White(Normal White /Positive Image)

O Black and White{Normal Black/Negative image)
[ Reflective O Transflective(High Transparency)
O 6 O'clock O 12 O'clock

O LED B/L O EL B/L 0O wW/0 B/L
W/0 B/L: 54.5 g (APPROX.)
EL B/L: 586.5 g (APPROX.)

LED B/L: 76.5 g (APPROX.)
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<. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V Standard

ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD-VSS | 0.3 v
Input Voltage Vi -0.3 VDD v
Static Electricity - - - Note 1
Note 1 LCM should be grounded during handling LCM.
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMP. WIDE TEMP.
ITEM OPERATING STORAGE OPERATING STORAGE
MIN. MAX. MIN. MAX. MIN. | MAX. MIN. | MAX.
Ambient Temperature 4] 50 —20 70 -20 70 -~ 30 80
Humidity {Without
Note 2,4 Note 3,4 Note 4,5 Note 4,6
Condensation)

Note 2 Ta=50°C : 85%RH max
Ta > 50°C : Absolute humidity must be lower

than the humidity of 85%RH at 50°C

Note 3 Ta at —20°C will be < 48hrs, at 70°C will be < 120hrs

Note 4 Background color changes slightly depending on ambient temperature.

This phenomenen is reversible.

Note 5 Ta=70'C : 75%RH max
Ta >70°C : Absolute humidity must be lower

than the humidity of 75%ZRH at 70°C

Note 8 Ta at —30°C wii be < 48hrs, at BOC will be < 120hrs
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3.ELECTRICAL CHARACTERISTICS
3~1.ELECTRICAL CHARACTERISTICS OF LCM

( VDD = 5V+10% )

ITEM SYMBOL | CONDITION MIN. | TYP. | MAX. | UNIT
Vi H fevel D | -
Input Veltage " feve ° Voo Y
VIO L level o - loamm | v
-20C | 9.5 98 | 100
Duty= | ..
Recommended 1;63: oc 9.2 9.5 8.6
LC Driving Voltage
(WIDE TEMPERATURE) WOV e 89 |92 {as | V
V8 | soc | 88 | 91 | 94
70'C | 85 88 9.1
Duty= | 0T 8.2 9.5 9.6
et &
riving Voltage VDD—V .
(NORMAL TEMPERATURE) ° e |25 | B9 | 92| 35 | v
1/8 | s0¢c | 88 81 | 9.4
FLM=79 Hz
VDD=5.0 V
Power Supply Current VDD-V0=9.2 ¥ _ 9 A
(WIDE TEMPERATURE) PO paTTERN - R I it
OmCEOM
ECEOED
FlWM=70 Hz
VDOD=5.0 V
Power Supply Current VDD-V0=9.2 ¥ N 19 | 29 A
(NORMAL TEMPERATURE) PP PATTERN ‘ cpm
ONCEDOE
BOEONC
SAiitatiens | - 2.8 -
LMCI7H436A(D)(L). | Soummmmrsens
chasenasasss | — | 88 | -
I_:EI;-EEE&J [ : :: — 3.2 -
MCOTHAIOCYL) |-dmdaRizazaiz —
Surface tuminance CEELE ggAgggegng) ’ cd/m®
AnSURSERS N — 4.5 -
LMDSTHASBAQD)(L).. | —Dasieéassass
Siateacoemss | | 135 ] -
Riiiattene | — 3.9 -
LHDOTHAIBCDN! ) [—ooosmushanes
o Sieaagogepas | | 128 | -
Al REV.:
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3. ELECTRICAL CHARACTERISTICS
3—1.ELECTRICAL CHARACTERISTICS OF LCM

(White LED)
{ VDD = 5V+10% )
ITEM SYMBOL CONDITION MIN. | TYP. | MAX. | UNIT
VIH H level 0.7vDD| - VDD vV
input Voltage
ViL L level 0 - 0.3v0D v
Bias= 0C 9.2 95 9.6
R ded /8
ecommende
.. vDD-VO 25°C 89 9.2 9.5 Vv
LC Driving Voltage Duty=
1/64 50C | 88 91 9.4
VDD= 5.0V
top VDD-VO=92v | - 9.4 | 14.0
Power Supply Current FLM=79 Hz mA
PATTERN :
| EE OEDwOS -~ 0.5 0.8
EOERONO
(Dots AN On)
PATTERN: - _
EmEE 5.8
LCM Surface Luminance _ EsEsE .
cd/m
(Dots All Off)
PATTERN: - _
oooo 20.0
Oooo
HANTRONIX, INC. |2 REV: SHEET 5 OF 22
10080 BUBB RD. JK 2.2 HDM64GS12

CUPERTINO, CA 95014

DATE:

9/18/02




3—2.ELECTRICAL CHARACTERISTICS OF

LED BACKLIGHT

Used LED Rating Temp.=25C
ITEM SYMBOL MIN. TYP. MAX. UNIT REMARK
Peak forword current P - - 540 mA -
Maximum reverse voltage VR - = 8 v -
Applied forward current IF - 250 540 mA at VF = 42 V
Applied forward voltage VF - 4.2 - at [F= 250 mA
LED power consumption Pr - 1.1 - w -
LED life time LL - 40000 - hrs o IF(Z*SSO mA

(#1) LED life time is defined as foliows :

The final brightness is at 50% of original brightness .
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3—-2.ELECTRICAL CHARACTERISTICS OF BACKLIGHT

(White LED)

Used LED Rating Temp.=25C
ITEM SYMBOL MIN. TYP. MAX, UNIT REMARK
Peak forward current lp - - 60 mA -
Moximum reverse voltoge VR - - 10 v -
Applied forward current IF - 20 30 mA ot VF = 7.2 V
Applied forwerd voitage VF - 7.2 - at IF = 20 mA
LEC power consumption PF - 0.15 | 0.25 W -
ve at If = 20 mA
LED life time Lo - 40000 - hrs
(«1)
AVG. X OF 1931 C.ILE. X 0.25 0.29 .33 -
at IF = 20 mA
AVG. Y OF 1931 C..E. Y 0.26 c.3 0.36 -

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

The final brightness is ot S50% of original brightness .
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53— 3.ELECTRICAL CHARACTERISTICS OF

EL BACKLIGHT

Used EL Reting Temp.=25C
ITEM SYMBOL MIN. TYP. MAX. UNIT REMARK

Maximum aopplied voltage ' - - 150 | Vrms -
Maximum applied frequency FuL - - 1000 Hz -
EL current L - 5.0 8.0 | mAms | at 110 Vrms 400 Hz
EL power consumption PL - .55 — W (*1)

at 110 Vrms 400 Hz
EL life time L - 1000 - hrs (x2)

(#1) Power consumption excluded inverter loss .

(x2) EL life time is defined as follows :

The final brightness is at 50% of original brightness .
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4.0PTICAL CHARACTERISTICS

AT Vor
ITEM Cr{Contrast Ratio) &(Viewing Angle) | 8(Viewing Angle)
-20C 0C 25'C 50°C 70C 25 25°C
MODE \_|MIN. | TYP. [MIN. [ TYP. | MIN. | TYP. [MIN, [TYP.[MIN. [TYP.[ MIN. | TYP. | MIN. | TYP,
H|Aj20|30{25|35|30|40|25|35]|15[25 - |28-20 - 122
H C 1253530401351 45| 30|40 207 3.0 - N-23 - 125
Note NOTE 6 NOTE 5
(White LED)
ITEM Cr(Contrast Ratio) ¢(Viewing Angle) #(Viewing Angle)
0C 25C S50°C 25'C 25'C
MODE MIN [ TYP.| MIN.| TYP.| MIN.| TYP.[  MIN. TYP. MIN. TYP.
H J 45160451601 35]|50 - 36-26 - +31
Note NOTE & NOTE 5
Note:
H: Transflective(High Transparency)
A: Gray , 6 Clock
C: Yellow , 6 Q'clock
J: Normally White , 6 O'clock
AT 9=0" &=0
ITEM SYMBOL | CONDITION | MIN. [ TYP. [ MAX. | UNIT NOTE
-20C 2800 § 3500 | 5200
0C 680 | 850 | 1270
Response Time (rise) Tr 25 160 200 | 300 | ms | Fig. 2
50C 95 | 120 | 180
10C 45 60 90
-20C 1900 | 2400 | 3600
0cC 400 | 500 | 600
Response Time (fall) Tf 25C 195 | 120 { 180 | ms | Fig. 2
20T 40 | 50 | B
70C 3 | 40 60
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SELECTED WAVE

i N
- | 7 o s
g

1008 [--
NON-SELECTED WAVE

Yop AFFPLING VOLTAGE Yop APPLING VOLTAGE
{positive type) {negative type)
*Conditiona
Viewing Angle : O
Frame Frequency : 70Hz
Appling Waveformn : I/N duty 1/a bias
{NOTE 2)
Definition of Response Time{Tr.Tf)
NON-SELECTED EELFCTED HON-SELECTED RON-SELECTED SELECTED NON--SELECTED
CONBITION CONDITION CONDITION CONDITION CONDITION +oa_ CONDITION
i [
X -
»
1k ) 1k ;
1] ~ : Q%
Tr Tt Tr | i
Rime time Fall time Rise throe Fall time
{poaitive type) {negative type)

*Conditions
Operating Voltage : Vop
Viewing Angle (#.¢) : (0.0)
Frame Frequency : 70Hz
Appling Waweform : I/N duty 1/a bias

mi';w :ﬁm g;l::r. Multiplex Driving { I/N duty i/a biax )
{Transflectance) CHAMBER 1
- £ |
” U N —T{1/a)vop
& o (1/8)}Vop
i LCD
4 pd £
e SELECTED
L Ut WAVE
i
N, moﬁ Sample Stage {1-2/a)Vop | | i P
R [ {1,/a)Vop
(1-2/a)Vop | {1/a)vop
TUNGSTEN LAMP
(Transmittance) NON-SELECTED
o
AL REV.:
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{NOTE 4)
Definit { Viewing Directi
12:00
8:00 3:00
8:00
NO
(NOTE 5) . REAR
Definition of Viewing Angle 12: 00
R-L Direction F-R Direction LEFT RIGHT
a g: 00 3:00
L] # G
FRONT
&:00
*For This Product "
I , Fo R The Viewing Dirsction Is 6 O'clock
So 8t > 82
= ’l +6!
*Conditions
Operating Voltage : Vop
Frame Fregquency : "0Hz
Appling Waveform : 1/N duty 1/a biae
(NOTE 8) Contrast Ratio : larger tham 2
Definiti { Contrast Ratio (Cr]
SELECTED WAVE BELECTED WAVE
Yop VOLTACE Vop VOLTAGE
(positive type) {negative type)}
Contrast Ratio : Cr=A/B
*Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias
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5.BLOCK DIAGRAM

1 VSS
2 VDD
3 VO
4 D/l
5 R/W
6 E
7 DBO

14 DB7

15 CS1

16 €S2

17 RES

18 VEE

|||

4
RERYERRRIE

|

COM1
[
>l
COMB4

LED/EL BACKLIGHT

128X64 LCD PANEL

U 1 SEG1 SEGi28
264N L64 N
LT
]
bC TO Be BIAS 0151 DBC!I—|DB7 C52
CIRCUIT CIRCUIT
DAR/WE.RES,E
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5.BLOCK DIAGRAM

COM1
64 |
COMG4

128X64 LCD PANEL

U 1 SEG1 ----------------------------- SEG128
ZEé\
] i
I
' |
DG TO BC BIAS
CIRCUST CIRCUIT cs1 DBO-DB7 cs2
D/.R/W,ERES,E

(White LED)

1 V§S —=
2 VDD —f=
3 Vo —=
40/ —=
5 R/W —=
6 E —fm
7IDBO<E>
14 DB7

15 CS1 —fam
16 CS2 —f=
17 RES —fm
18 VEE —~r—
19 A

20 K

LED BACKLIGHT
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6.INTERNAL PIN CONNECTION

Pin No. | Symbol | Level Function
1 Vss — oV
5 V on - Y Power Supply
3 Vo - OPERATING VOLTAGE FOR LCD DRIVING
4 D / | H / L E;:l?ig%ulgﬁgls CODE INPUT
5 R/W | H/L | EoATa white thipo 1o tow)
&) E H,H->L | ENABLE SIGNAL
7 DBO H/L
8 DB H/L
9 DB?2 H/L
10 bBJ H/L DATA BUS LINE
11 DB4 H/L
12 DBS H/L
13 DB6 H/L
14 DB7 H/L
15 CS1 H CHIP SELECT FOR IC
16 | cs2 H | CHIP SELECT FOR 12
17 RES L RESET ACTIVE "L
18 VEE - NEGATIVE VOLTAGE OUTPUT
19 K - CATHODE FOR EL/LED BACKLIGHT
20 A - ANODE FOR EL/LED BACKLIGHT
HANTRONIX, INC. | REV: SHEET 14 OF 22
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6. INTERNAL PIN CONNECTION

(White LED)
Pin No.|Symbol| Level Function
! S - ov Power Supply
2 VDD - +5¥
3 Vo - | Operating Veltage for LCD Driving
s o/l | H/L H : Data In[?ut
L : Instruction Code [nput
H : Data Read {LCM to MPU)
5 RN | H/L L : Data Write (MPU to LCM)
6 E HH—L Enable Signal
7 DBO
8 DBi
9 DB2
o | D3 H/L Data Bus Line
1 DB4
12 DBS
13 DB6
14 DB?
15 CS1 H Chip Select for IC1
16 €S2 H Chip Select for IC2
17 | RES | L Reset Active "L
18 VEE - Negative Voltage Output
19 - For LED Backlight (+)
20 - For LED Backlight (-)
HANTRONIX, INC. | REV: SHEET 15 OF 22
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7. POWER SUPPLY

VR=20K0
vDD
vDD—-VO
_| POWER SUPPLY
VO >§ VR T (45v)
P C B VEE
VSS |
A £
VBL
K O
| |
VBL
EL/LED EL LED
BACKLIGHT 110 Vac | 4.6Voc
400Hz | @250mA
QA REV: SHEET 16 OF 22
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7. POWER SUPPLY

(White LED)
VR=20K O
VDD f
VDD-VO
_|__POWER suPPLY
VO >§ VR " (+5v)
VEE
VsS
Ty
A o +
Vg =7.2VDC
PCB K .-
[ |
LED
BACKLIGHT
HANTRONIX, INC. | ™ REV- SHEET 17 OF 22
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8. TIMING CHARACTERISTICS
8—1 INTERFACE TIMING

Item Symbol | Test condition | Min. | Typ. | Max. | Unit
Enable eyele time teyo Fig.a ., Fig.b 1000 - - ns
E high level width Pwer Fig.a , Fig.b 450 - — ns
E low level width Pwer Figa , Fig.b 450 - - ns
E rise/fall time tr, te Fig.a , Fig.b - - 25 ns
Address set up time tas Fig.a , Fig.b 140 B - ns
Address hold time Lar Fig.a , Figb 10 - - ns
Data delay time tooe Fig.b - - 320 | ns
Data set up time tosw PFig.a 200 - - ns
Data hold time (WR) toaw Fig.a 10 - - ns
Data hold time (RD) tomr Fig.b 20 - - ns

D/1 T3 m:><

CS1~C82 [Tl uer 7

RS 5
R/' asr FE
I i ﬁ"‘_
[ 5.} PyEL sy 33
E Y aev ey ;/ Lol oy
oo [
L8V ZLEY
DBO~DB7 asv
0T
toy
Fig . a Interface timing (data write)
D/1 ><V?n m\><
C31~C52 e nev
LS
¥ asr Y v
B/w /] N
. _F!_.._
m\ PiL EXY [T
E L. .07 ,/ e asr
OOR HHR

FE]

DBRoO-~DBY >< any ey
Fig . b Interface timing (data read)
Fig. b Interface timing {data read)
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1 BUBB RD.
CUPERTINO, CA 95014 JK 2.2 HDM64GS12 DATE: 9/18/02




8—< DISPLAY

U2 Display Area

PATTERN

UZ Display Area

oo} ][]
o[ ][]
p2f |[]
|__os(][]
p4[ ][]
os{ ][]
o] ][]
o7 ][]

COM1
PAGE1 PAGE
654X8 Bits 54X8 Bits
PAGES PAGES
64X8 Bits 64X8 Bits
COMGE4
SEGT SEG64 SEGES ... SEGIZ8
128 X 64 Dots Matrix
Y2 Y6364 1

DDD Startting dot for the startting
I:l DD 1 address of display RAM.

[][]e2
[1[]os
[1[]o+
[1[]os
[1[]oe
[1[]o7

Each segment driver has 8 pages RAM , and each page has 64 x 8 bits RAM .

DO~D7 are & bits transmitied date ,

where DG is LSB ond D7 is MSB .

COM1
LCD PANEL
U =D
Guo SEGI SEGIZ8
U2 U3
HANTRONIX, INC. | @™ REV- SHEET 19 OF 22
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8—3 DISPLAY CONTROL INSTRUCTION

The display contrel instructions control the internal state of the K30108B.
Instructions is received from MPU to KS0108B for the display control

Instruction

D/1

R/W [DB7

DES& [DBS (DB4 DB3

DB<|DBL [DBO

FUNCTION

Display ON/OFF

/1

Controls the display on
ar off. Internal status
and display RAM data ix
not affected

Q:0FF , 1.ON

Set Address

1 Y address(0~63)

Jets the Y addrese in
the Y address counter.

Set Page
(X address)

Page(0~7)

Sets the X eddress at
the X address register.

Display Start Line

1 [|Display start line{0~83)

Indicates the display data

RAM displayed at the top
of the the screen.

Status Read

-
AsNnd

J40/NO
1ASHA

Read status.
BUSY 0: Ready

1:In oparation
ON/OFF O:Display ON
1: Bitaplay OFF
0: Normal
1: Reget

[RESET

Write Display Data

Write Data

Writes data(DB0:7) into
display deta RAM After
writing instruction, Y
addrass iz increased by
1 automatically.

Read Display Data

Read Data

Reads data(DBO:7?) from
display data RAM to the
data bus.

Q.A.
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NGTICE:

* SAFETY
1.1f the LCD panel breoks, be careful not to get the liquid crystal to touch
your skin.
2.1f the liquid crystal touches your skin or clothes, please wash it off
immediately by using soap and water.

* HANDLING
1.Avoid static electricity which con damage the CMOS LSL
2.Co not remove the panel or frame from the module.
3.The polarizing plate of the display is very fragile. So, please handie
it very carefully.
4.Do not wipe the polarizing plate with a dry cloth, os it may easily
scratch the surface of plate.
5.D0 not use ketonics solvent & Aromatic solvent, use with a soft cloth
soaked with a cleaning naphtha solvent.

» STORAGE
1.Store the panel or module in a dark place where the temperature
is 25'C+5°C and the humidity is below 65% RH.
2.Do not place the module near orgaonics solvents or corrosive gases.
3.De net crush, shake, or jolt the module.

o TERMS OF WARRANT
1.Acceptance inspection period
The period is within one month after the arrival of contracted commodity
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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2.5
g.4

Parts Area Parts Area

700305
65.040.3
93.240.5

— 1 T M L1 __ I ™ —_ )
(EL Bacltlight) C i T E\ %u (LED Backlight)
(12:00)
93.040.5
3.0 87.0%0.5
- 1.8 70.7:0.3 ot
A 1388 BB.52H0I<AA > znlim zh,E.ﬂ Tle
% 9 - L
| I“ K
.m v e Parts Area
M« - | [Peris Ares | Rarts dres |/
o
e 4-84,0 PAD
_ i — L *l'| 4-s25 PH I

20-#1.0 o 4,130.5 1.2 9.320.5 1.2 7803 7 1.240.2
14,0 ju P2.54X19248.26
25 88.040.3 (EL mnoow_hmw: {LED Backlight} Wwhite LED Backlight]
9 {Without Backlight)
View Direction (6:00)
- Notes :
Q.48 0.04
1.Resclution . 128 x 64 Dois
of|
[=)
< 2 Baeklight : EL (White)
LED
Yellow—Green, White
%
= 3.Frame : SPCC (0.5 t)

Detail "4" 4.DC/DC Converter : Built-In
{Scale 30:1)
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