PRODUCT SPECIFICATION

HDM64GS12L-4

128 x 64 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) Buacklight
{10) Weight

{11) DC/DC Converter

HDM64GS12L-4

75.0(W)mm X 52.7{H)mm X MAX9.5(D)mm
(LED B/L)

0.40 (Wmm x 0.40 (H)mm

0.43 (Wimm x 043 (H)mm

128 (W) x 64  (H)Dots

1/64

: Yellow Mode
Rear Polarizer:

Transflective
6 O'clock

LED B/L
LED B/L : 35.6g{approx.)
Built~in
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<. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V Standard

ITEM SYMBOL | MIN | MAX UNIT COMMENT
Power Supply for Logic VOD—-VSS —0.3 7.0 Vi
Power Supply for LCM VDD--VEE 0 21.0 A
input Voltage Vi ~0.3 vDD A
Static Electricity - - - - Note 1
Note 1 LCM should be grounded during handting LCM.
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
WIDE TEMP.
ITEM OPERATING STORAGE
MIN. MAX. MIN. MAX.
Ambient Temperature 0 50 —-20 70
Humidity {Without
Condensation) Note 2,3 Note 2,4

Note 2 Background color changes slightly depending on ambient temperature.
This phenomenon is reversible.

Note 3 Ta#50°C : 85%RH max
Ta>50C : Absoiute humidity must be lower

than the humidity of 85%RH ot 70°C

Note 4 Ta at —-20°C will be < 48hrs, at 70°C will be < 120hrs
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3.ELECTRICAL CHARACTERISTICS

( VDD= 5.0%£10%V )

CUPERTINO, CA 95014

1TEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
ViH H levet 0.7v0D - vDD v
Input Voltage
VIO L level 0 - 0.3VDD v
oC 8.5 9.0 9.7
Recommended ?;éf
LC Driving Voltage .
- 25C 8.0 8.7 9.3 V
(Low Voltage LC and vDD-VO
Wide Temp. LCM) Bias=
1/9 | s0c ! 75 | 82 | 84
FLM=79 Hz
VDD=5.0 V
Power Supply Current DD VDD-VO=8.6 V - 2.0 5.0 mA
PATTERN :
m3 E=lN el |
BEORDNRO
LED B/L Supply Current ILED WED=5.0 ¥ 150 | 200 A
/L Supply Curren L R7=R8=100 m
(R7=10m) (89)
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4. 0PTICAL CHARACTERISTICS

(For Normal Temperature Mode LCM)

AT Vor
ITEM Cr(Contrast Ratio} #(Viewing Angle) #(Viewing Angle)
25°C 25'C 25C
MODE MIN. TYP. MIN. TYP. MIN. TYP.
] c - 6.0 - 67 - 71
note NOTE® NGTES
note:
S TRANSFLECTIVE
C:  YELLOW
AT ¢=0" 8=0"
iTEM SYMBOL | CONDITION MIN, | TyR. [ MAX. | UNiT NOTE
o'C — 1550 1710
Response Time (rise) Tr 25°C - 410 | 460 [ ms NOTE2
50C - 165 180
oC - 750 820
Response Time (fall) Tf 25°C - 140 160 ms NOTEZ
50°C - 85 100
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(NOTE 1)

Detinjlion of Operation Yoltage(Vop)

SELECTED WAVE

Definition of Response Time{Tr Ti)

100% F--— 100%
NON-SELECTED WAVE
[/} 1 NHON—SELECTED WaAVE
4] t
= CrMax p-c-=m=m-- IE CrMaw
g 5
|
Wop APPLING VOLTAGE APFLING VOLTAGTE
{positive type) {negative type)
*Conditions
Viewing Angle @ 0
Frame Frequency : 7OHz
Appling Waveformn : 1/N duty 1/a bias
(NOTE 2)

SELECTED WavE

HON-3ELECTED SELECTED NON—-SELECTED HON- SELECTED SELECTED ROGN—-SELECTEDR
CONDITION CONDITION CONDITION COMNDITION CONIHTION CONDITION
) . . ! . | . . .
i | ' | *.
i 3 N
1 [ w3
2 | x ! ! B | w | ! :
= = 1 1 (=3 ] I ]
B =1 I I E =4 I ! !
= 1 1 1 1 1 .
2 : : 2 : '. |8
= | E A | : e
: !-__ ] 1 ]
L...m."‘.l_..J Tr TS
Rize time Fall time Rize tlime Fall time
{positive type) {negalive type)
*Conditions
Operaling Voltage @ Vop
Viewing Angle {#8} : {0,0)
Frame Frequency : TOHz
Appling Waveform : I/N duty i/a bias
(NOTE 3)
Description of Measuring Fquipment and Driving Waveforms
TUNGETEN LAMP BRIGHTNESS CONST. - - .
Ir 14N duty 1 b
{Reflectance) SPOT METER TEMP. Multiplex Driving ( 1/N duty 1/a blas )
{Transflectance} CHAMBER —t
[*}
- £ |
“a\ (1/a}¥op
. W,
/ LCD N ’7 #( /a)¥op
=1
SFLECTED
i fffffff " " WAVE
T
] . _
“ Samnple Stage _ v, 1
\x}?c {i—-2/a)Vop - LM][ (1 /a)Vap
{1-Z/a)Vop I_——-—-—-——[(l/a}\?op
TUNGSTEN LAMP .
{Transmiltanse) £ /41Ny |NON—-SELECTED
{1/9r}1/N) WAVE
|
Q.A.: REV.:
HANTRONIX, INC. SHEET 6 OF 15
10080 BUBE RD. K 11 HDM64GS12L-4 |- —
CUPERTINO, CA 95014 :
2/14/02




REAR
12: 00
LEFT RIGHT
900 300
FRONT
6. 00
“-V

*For Thig Product

The Viewing Directlon ls 6 0O'clock

(NOTE 4)
Pefinition of Viewing Direction
12:00
9:00 &UL IIEER 300
6:00
{NOTE 5)
jiniti f View
R—L Direction F-R Direction
&
¢ ks L] —_-;e
| 1 Fi 1R
{NOTE &)}
iniii C st r
SELEETED WAVE
i N
1003 NON-SELECTED WAVE
2]
% 8
-
| =] |
T |
] |
e |
L Cr 1
]
Yop YOLTAGE
(positive type)
Conlrast Ratio

S0 £1 > 82

- & +8-

*Condilions
Operating Voltage :
Frame Frequency :
Appling Waveform
Contrast Ratie :

Vop
TOHz

SELECTED WAVE

1/N duty 1/a bias
larger than 2

" NON-SELECTED WAVE
4]

-

=

[T

=

m : Cr

Vop VOL’I:;I;:E
{negative type)
Cr=A/B
*Conditions

Viewing Angle @ 0
Frame Frequency :
Appling Waveform :

70Hz

i/N duty 1/a bias

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

Q.A.:
JK

REV.:

11

HDM64GS12L-4

SHEET 7 OF 15

DATE:

2/14/02




5.BLOCK DIAGRAM

1 VDD —pe=—
N o

2 V53 U1 e | 128X64 LCD PANEL
3 VO - 64
4 DBO $1-~-564 565~--5128

JNS-Y
11 DB7 64 64
12 CS1 —p=
14 RST —= 1
K RTL_37
16 DT —= i
e 1 DC TO DC BIAS i
18 VEE —= CIRGUIT CIRCUIT [0 pBO-DB7 52

L ' D/AR/W ERST
R 7 TEMPERANTURE COMPENSATION
CIRCUIT
( R8 \
19 LED+ A~ LED B/L
20 LED-
R7=R8=1010
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6.INTERNAL PIN CONNECTION

PinNo.| Symbot! Level Function
1 VDD — POWER SUPPLY FOR LOGIC CIRCULT
2 VSS — GND
3 VO —_ OPERATING VOLTACE FOR LCD DRIVING
4 DBO | H/L | @8
5 DB1 H/L
6 DBZ2 H / L
7 DB3 H/L
DATA BUS LINE
8 DB4 H/L
9 DBS H/L
10 DB6 H/L
11 DRB7 H/L (MsB)
12 CST L CHIP SELECTION U2
13 CS?7 L CHIP SELECTION U3
14 RST L RESET ACTIVE "L”
15 | R/W | H/L |CoAA S (Frod s 10 'towd
16 DAV | H/L  |iR&Hutnon cove mput
17 F H,H— >|_|ENABLE siGnAL
18 VEE — NEGATIVE VOLTAGE OUTPUT
14 LED(_g_) — ANODE FOR LED BACKLIGHT
20 I_ED(_) - CATHODE FOR LED BACKLIGHT
HANTRONIX, INC. | **" REV: SHEET 9 OF 15
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7. POWER SUPPLY

LCM
VDD
S —L1L  POWER SUPPLY
ci | 1T (LocGIC) +5V
VSS
ANSNY
= RA
|~
PCB VO \\_..é VR
§ 0B C2
VEE
LED+
—i POWER SUPPLY
ED— o (LED B/L) +5V
BL— BL+ Y
LED B/L
RA = 10 Ko
RB = 1 K2
VR = 10 KQ(VAF\’IABLE)
C1,C2 = 10 uF
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8. TIMING CHARACTERISTICS
8-1 INTERFACE TIMING

Item Symbol | Test condition! Min | Typ. | Max { Unit
Enable cycle time toyo Fig.e , Figb (1000} — - ns
E high level width Pwer Fig.a , Fighb 450 - - ns
E low level width Pwa Figa , Figh 450 - -~ ns
E rise/fall time tr, tr Fig.a , Fig.b - - 25 ns
Address set up time Las Fig.a , Fig.b 140 — - ns
Address hold time tan Fig.a , Fig.b 10 - - ns
Data delay time tooR Fig.b — - 320 ns
Data set up time toaw Fig.a 200 - - ns
bata hold time (WR) | toaw Fig.a 10 — - ns
Data hold time (RD) toux Fig.b 20 - - ns

TH T ><-' 0¥ Zo¥

/1 | nav aer

TAS
R/W | oo osy
v =]
E "W\\ﬁ PeL =] fmﬁ*—m\ N
LDEW L e

DBO~DBRY oo
Loy
Fig . a Interface timing (data write)
CS1 ~ 52 zev 2ov)
D/T il .87 J><
AT
R/w ROV k207
. e
ROV PweL Feer 7 zor]
E | o oav | Cued \‘ oy
whn DR
£ X
DBO~DB? X o.av

toyo

Fig . b Interface tirming (data read)
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8-2 DISPLAY PATTERN

g
-
O

U2 Dsplay Arec | U3 Display Areqg
COM1
PAGE1 PAGE1
54X8 Bits 64XE Bits
PAGES PAGES
54X8 Bits B4X8 Bits
COME4
SEGt ... SEG64 SEGE5 ..... SEG128
% Y2 YE3Y64 J
ool ][] []{]oBo  Startting dot for the startting
DB1DD I:l DDB‘I address of display RAM.
os2{ |{] [1{loB2
| o] 0} Coes
oB4] ][] (0 [Joe«
pas| [ ] [1[ ]oes
pee | [ ] (][ ]oes

[1{]os7

Ecch segment driver has B pages RAM , and each page hos 64 x 8 bits RAM .
DBO~DBY are 8 bits tronsmitted data , where DBO is LSB and DB7 is MSB .

U

1
64 > |
Cti4

M141 LCD PANEL

Sl-—-564 S65---5128

Uz U3
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8—3 DISPLAY CONTROL INSTRUCTION

The display control instructions control the internal state of the KSO108B.
Instruetions is received from MPU to HCD8120Z2U for the display control

Instruction D/1|R/W {DB?|DB8|DB5{DB4DE3(DBE2{DBI1 [DBO FUNCTION

Conirols the display on
or off. Internail status
Display ONJOFF |0} 0|0 | 01 |1 |1 [1]1|0/1|end display RAM data iz

not affectsd

0:0FF , 1: 0K
Sets the Y address in
Set Address ojofo|1 Y address(0~83} the Y eddress counter.
Set Page Sets the X address at
(X address) 0jloj1 011 |t i Page(D~?) |the X address register.

Indicates the dixpley data

Display Start Line{ 0 | 0 {1 { 1 [Display start line{(Q~G3)RAM displayed at the top
of the the soreen.

Read status.
BUSY 0: Ready
- g g 1:In operaiion
Status Read oj1|Glol|Blo|lofalo ON/OFF 0:Display ON
- 3 = 1: Dispiay OFF
RESET 0: Normal
1: Resst

Writes deta{DBO:7) into
display deta RAM. After
VWrite Display Data| 1 § 0 Write Data writing instruction, Y
address is increased by
1 automatically.

Heads data(DBO:7) from

Read Display Data| 1 | 1 Read Data display data RAM to the
data bus.
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9.RELIABILITY TEST

NO ITEM CONDITION STANDARD NOTE
High Temp. . Appearance
T | Storing 70°C 120HR without defect
Low Temp. —50" Appearance
e Storing P 20°C | 120HR without defect
High Temp, & | 40 A
) - ppearance
3 | High Humi. gozgy | 120K without defect
Thermal —20°C,50min—=~25°C, Smin Appearance 5
4 Shock ~=60°C, 30min—=25C,Smin wﬁ?&out defect cycles
{(1cycle)
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52.7a3.5

75.040.5
(28 70.040,3 )
+0.3
4 71.1-0.0 i
1.5 80.060.3 (V.A) 2-R1.2550.2
= s35) 55.0180.2 P
3} | / g
LA
Yol
<1 .
2= ¢ DISPLAY 21§
Fi|m ol 5
e L] Py
2| 128x64 DOTS Eniat
A
sooﬂﬂﬂﬂﬂ’-v,.{@ﬁ
20-#1.3 PAD _
20018 pa0 L [254 2-82.540,2 PTH
§3.37)]  p.54x{20-1)=48,28
25 70,0403

(L£D 8A)

“PARTS AREA

2.5 MAX
5320 1.0£0.2
FARTS ARCA
_mL. __.m...ou
} -«
a
! g
(LED BA) CETAIL DATS
NOQTES +

1. RESOLUTION : 128 x 64 DOTS

2, TEMPERATURE COMPENSATION : BUHLT—IN
3. TOLERANCE NO SPECIFIED : 0.5 mm

4, COB PACKAGE STYLE
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