PRODUCT SPECIFICATION

HDG12864L-6

128x64 GRAPHICS
Chip-On-Glass
LCD DISPLAY MODULE
with LED Backlight
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1. MECHANICAL DATA

(1) Product No.
(2) Module Size

(3) Dot Size
(4) Dot Pitch

(5) Number of Characters
(68) Duty
(9) LCD Display Mode

(10) Viewing Direction
(11) Bocklight

(12) Weight

(13) Controller (COG)

HDG12864L-6

72.0 (W)ymm x 50.4 (H)mm x 6.2 (D)mm

(LED B.L)
0.45 (Wimm x 0.53 {(H)mm
0.465(W)mm x 0.545 (H)mm
128 (W) x 64 (H)
1/64

STN: Gray Moede

Rear Polarizer: Transflective

6 O'ciock

LED B/L

25.7q(opprox)

SED156500B OR Compatible
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<. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V
SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD-VSS | -0.3 | 5.5 V| SED1565D0B
Input Voltage vDD -0.3 VoD v
Stotic Electricity - - - - Note 1
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
OPERATING STORAGE
ITEM
MIN, MAX. MIN. MAX,
=20 70 -30 80
Ambient Temperature
Note 3,4 Note 4.6
Humidity (Without Note 2 Note S
Condensation}

Nete 1 LCM should be grounded during handling LCM.

Note 2 Ta = 50°C : 85%RH max
Te > 50°C : Absolute humidity must lower
than the humidity of B5%RH at 50°C

Note 3 To at —20°C will be < 4B hrs, at 70°C will be < 120 hrs

Note 4 Bockground color wilt change slightly depending on ambient temperature.

That phenomenon is reversible,
Note 5 Ta = 70°C : 75%RH max
Ta > 70°C : Absolute humidity must lower
than the humidity of 75%RH at 70°C

Note 6 Ta at —-30°C will be < 48 hrs, at 70C will be < 120 hrs
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3. ELECTRICAL CHARACTERISTICS

3-1.ELECTRICAL CHARACTERISTICS OF LCM

( VDD=3.3V + 10% )

ITEM SYMBOL CONDITION MIN. | TYP. | MAX. | uNIT
VIH H level 0.8vDD| - VDD v
input Voltage
VIL L level 0 - |oa2vop| v
-20Cc | 92 9.5 9.8
Recommended Vop puTY= | 0OC 8.9 9.2 9.5 v
LCD DOriving Voltage A 1/6 .
(VDD-VS) | 1/64 25C | 83 : .
(WIDE TEMP. LCM) . 8.6 8.9
Bias= | s50¢ | 81 84 | 87
70°C 7.8 8.1 8.4
VDD = 3.3V
Power Supply Current IDD BOROE - 0.4 0.6 mA
m] [m] [m
[ | [m] |
PATTERN:
(Dots Al
On) ~ 0.59 -
EmEn
LM Surface L | VK=V immmw cd /i
Luminance (RBL=10@) [PATTERN: m
(Dots Al
Off) - 1.26 -
oooan
oooQao
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S3—2.ELECTRICAL CHARACTERISTICS OF BACKLIGHT

Used LED Rating Temp.=25C
ITEM SYMBOL MIN. TYP. MAX, UNIT REMARK

Peck forwerd current Ip - - 150 mA -
Moximum reverse voltoge VR - - 4 v -
Applied forward current IF - 90 120 mA atVr = 3.2V
Applied forward voitage VF - 3.2 3.5 v ot IF = 90 mA
LED power consumption Pr - 0.288 | 0.525 w -

at IFr = 90 mA
LED life time Lo - 40000 - hrs (1)

(+1) LED life time is defined os follows

1 The fingl brightness is at 50% of original brightness .
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4. OPTICAL CHARACTERISTICS

(For Wide Temperature Mode LCM)

AT Voe
Cr{Controst Ratio) &(Viewing Angle} |#{Viewing Angle)
TEM -20°C o'C 25°C 50°C 70°C 25°C 25°C
MODE MIN. [ TYP, | MIN.ETYP. [ MIN. [ TYP. | MIN. [ TYP. | MIN. | TYP. | MIN. | TYP. | MIN. | TYP.
H| A | 35][40]| 40| 45] 45| 50| 40| 45| 30| 35| - |60 | - |[%
NOTE NOTE 6 NOTE 5
NOTE = | Tronsflective (High Tronsflective)
A : Gray , 6 O'CLOCK
AT 9=0" £=0"
ITEM SYMBOL | CONDITION | MIN. | TYP. | MAX. | UNIT NOTE
-20t | 3600 | 4500 | 6700
ot 680 | 850 | 1200 | ms | NOTE 2
Response Time (rise) Tr 25T 200 250 370
50 70 95 | 140
70t 45 60 90
-20t | 1900 | 2400 | 3600
ot 370 | 470 | 700
Response Time (fall) Tt 25T 120 150 225
50t 45 60 890 ms NOTE 2
70T 30 45 65
HANTRONIX, INC. | %A REV: SHEET 6 OF 21
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(NOTE 1)

(NOTE 3)

SELECTED WAVE SELECTED WAVE
100X 100%
NON-SELECTED WAVE
B / NON-SELECTED WAVE
E Crilax E Cridax
g X 2 Jl
m
Yap APPLINCG VOLTAGE Yop APPLING VOLTAGE
{powitive type) {negative type)
*Conditions
Viewing Angle : O
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a bias
(NOTE 2)
Dafinition of Response Time(Tr.Tf)
NON- SELECTED SELECTED NON-SELECTED NON-SELECTED SELECTED NON—SELECTED
CONDITION | CONDITION | CoNDINON __CONDITION | CONDITION i CONDITION
| 7
1k ¢ : 3
i < - %
Tr 1) T hid
Rise lime Fall Ume Rise time Fall theow
{positive type) {negative type)
*Conditions
Operating Yoltage : Vop
Viewing Angle (o9) : (D,0)
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a bias

&NMTML;“ :PR’G‘;T“:" ::::r. Kultiplex Driving { /N duty 1/a blas )
({Transflectance) CHAMBER
; |
. ]
25 o LD o {1/n)¥op
__‘_:/ s SELECTED
e WAVE
) —
\“T{ Sample Slage (1-2/a)Vop | | i
'a)Vop
-] {1-2/a}Vop l (1/a}¥op
TUNGSTEN LAMP
{Tranamittance) (L/1e)(1/8) NON—3‘BVI.§LTED
Al REV.:
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(NOTE 4)
Definitlon of Viewing Direction

12; 00

6:00
(NOTE 5) 4

Definition of Viewing Angle

cr

R-L Direction F—R Direction
# ’
L 1
{NOTE 8)

NON-BELECTED WAYE

REAR
12: 00
LEFT RIGHT
9:00 3:00
FRONT
6:00
*For Thia Product :

So > 82
8= 0.+2.
*Conditions

Operating Voltage : Vop
Frame Frequency : 70Hz

Appling Waveform : 1/N duty 1/a bias
Contraat Ratio : larger than 2

The Viewing Direction Ia & O'clock

E ‘ §m
:

SELECTED WAVE

A
Cr
Yop VOLTAGE

Yop VOLTAGE
(positive type) (negative typa)
Contraat Ratio : Cr=A/D
*Conditions
Viewing Angle : 0
Frame Fraquency : 70Hz
Appling Waveform @ 1/N duty 1/a bias
Al REV.:
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0. INTERNAL PIN CONNECTION

CN1: FPC CONNECTOR (PITCH 1.0)
PIN NO |seo136s008 FUNCTION

! P/S Select Parallel / Serial mode

2 €886 "H" : 6800 Series MPU ; "L 8080 MPU
3 Vo

4 va This is a multi—level power supply for
5 V3 the liquid crystal drive

6 V2

7 Vi

8 CAPZ +

9 CAPZ2-

1? gi§:+ DC/DC Voltage converter

12 CAP3-

13 Vout

14 Vas This is a 0V terminal connected to the syatem GND
15 VDD Shared with the MPU power supply terminal VCC
16 D7(SI) Serial data input

17 DB(SCL) Serial clock input

18 D5

19 D4

20 D3 Parallel data input

21 D2

22 m

23 DO

24 RD(E) Fixed to either "H" or to "L’

25 WR(R/W) Fixed to either "H or to L'

26 AO "H" = Display data , 'L° = Control data
27 /RES Reset signal

28 /CS1 Chip select signal

Mating Connector Molex S2271-2890

CN2:

PIN NO SYMBOL

FUNCTION

A |Power Supply Voltage LED Backlight (2.1V)

K GND

HANTRONIX, INC.
10080 BUBB RD.
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LCM

VDD
7

W H M

SED1365D0B IC

10
11

12

13
VOUT

VSS

6.POWER SUPPLY/BOOSTER CAPACITANCE

Q
+

+

+

-+

<
A
o lalo |o

-+

CAP1—

CAP1+ + C2
+

C1: 1.0~4.74F TAN(B)

C2: 2.2~4.7UF TAN(B)

[=90mA

A

LED Back Light

RBL
SEY

-

__I__ +4.1V

RBL=10Q
VAK=3.2V
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7. MPU INTERFACE/BLOCK DIAGRAM

P/S
86
/CS1
/RD
/WR
/RES
AO
(D7)S|
(D6)SCL
DS
D4
D3
D2
D1
DO

s

COM31 —,\ C33 C1
H 32 H 1 223 X: 654- 2 32
COMO Ce4 c32

MPU S1~5128

interface {
SEGD
? 128

SEG127

COME3

COM32

RERERERENEEN)

L

vDD
VSS
V1

V2

V3

V4

V5
CAP1+
CAP1—
CAP2+
CAP2—
CAP3—
VOUT

SRR

POWER
SUPPLY
CKT.

]
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8—1.SED1565 Series Commands

Commond Code

Command AD RD WR|D7 D6 D5 D4 D3 D2 Dt DO Function
(1)Disploy ON/OFF c s Of1 01 @ 1 1 1 0O]|LCD display ON/OFF
1 | G:OFF,1: ON

(2)Display start line set (0 1 0 [0 1 Disploy start oddress Sets the display RAM display
start line oddress

(3)Page odcress set 0 1 01 0 1 1 Page oddress |Sets the disploy RAM page
oddress

{4)Column address 01 0|0 C O 1 Mostsignificont | Sets the most significant 4

set upper bit column oddress | bits of the disploy RAM

column Qddress.

Column address O 1 0|0 O O O Leostsynificonl [ Sets the leost significant 4
set lower bit column address | bits of the disploy RAM column
oddress.
(5)Stotus read 0 0 1 Status C 0 0O 0 |Reads the stotus data
6)Display dato write 1 1 0 Write dota Writes to the display RAM
(7)Disploy dato read 1 0 1 Read dota Reads from the display RAM
(B)ADC select 01 01 01 0 0O 0 0 0O]|Sets the display RAM oddress
1 | SEG output correspondence
0: normal, 1: reverse
{9)Display normal/ 01 0|1 01 0 0 1 1 0fSets the LCD display normai/
reverse 1 |reverse
0:normal,): reverse
{10)Dispioy all points 01 0|1 01 0 0 1 0 0o]|Dispiay all points
ON /OFF 1 |Q:normal disBIc:y
1. all point O
(11)LCD bias set 01 01 01 0 O O 1 O|Sets the LCD drive voltage
1 |bias rotio

SED1565%+»....0:1/9,1:1/7
SED1566w+....0:1/8,1:1/6
SED1567+#+....0:1/6,1:1/5
(12)Read/modity/write 01 61 1 1 0 0 0 0 o]|Column oddress increment
At write: +1
Al read: 0

(13)End C 1 0f1 1 1 0 1t 1 1 O|Cleorv read/modify/write

{14)Reset C 1 6f1 1 1 0 0 0 1 0O]internal reset

(15)Cammon output i) 01 1 0 0 0 = » =» |Select COM output scan
mode select 1 direction

O:normal direction,
1:reverse direction
{16)Power control set 0 1 0[C C 1 © 1 Operoting |Select internal pawer

mode supply operating mode
(17)V5 voltage O O Resistor ratio| Select internal resistor ratio

regulgtor internal
registor ratic set (Ro/Ra) mode

o
Q
o
o

{1B)Electronic volume 01 0y 0 C O OOO 1
mode set \
Elegtronic golume O 1 O+ »  Hectronic vlume viue Set the V5 output voltage
register se electronic volume register
{19)Static_indicator 01 0]t ©1 0 1 1 O O[0:0FF,1:0ON
ON /OFF 1
Static indicator 0 1 0+ = = =+ = = mode |Set the flashing mode

register set

(20)Power saver Display OFF and display oll
points ON compound command

(21INGP C 1 01 1+ 1 0 0 0 1 1 |Coemmand for non—operation
(22)Test 01 O0f[1 3 1 1 s s s« @« [Commond for IC test. Do not
use this commaond
(23)Test mode reset 01 0t 1 117 0 @ O O|Enter during the refresh
sequence.
(Note)s: disabled data
Al REV.:
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8—2.DISPLAY DATA RAM and ADDRESSES

Page when the common
Address Line output mode is normal COM
p3020100 POt address output
DO O0H COMO
D1 o | () CoMi
D2 02H COM2
D3 03H COM3
0.00.0 —p7 Poge O 04H coM4
D5 05H COM5
D6 06H COM6
D7 07H COM7
[i[) 08H COMB
o 0g9H COM9
D2 QAH COM10
D3 OBH COM11
0.0.01 D4 Page 1 OCH COM12
D5 ODH COM13
D6 OEH COM14
gg OFH COM15
TOH OM16
0.0.1,0 825 Page 2 IZH 1/64 ggMZ-”
Start M24
0.0,11 027 Pcge 3 ‘Ii‘H ? M3
£.1,0,0 DZO Page 4 OH CQOMSZ
: 85 25 om0
0.1,0.1 Dl7 Page 5 ZIFH ZOM47
Do J0H COM48
™ 31H COM49
D2 32H COMS0
0110 D3 33H COMS51
A D4 Page 6 34H COM52
D5 35H COMS3
06 36H COM54
D7 3I7H COMS5
DG 38H COMS6
™ J9H COMS7
02 3AH COM58
D3 3BH COMS59
a1 D4 Page 7 3CH COMBO
D5 30H COMS61
D6 3EH ./ COMG2
D7 3FH COM63
1,0,0,0 DO Page 8 COMS
Column 88=085383888 -—- |83
ddress |«|@=-(JiB|=[B|K[RiB|R[-—-|5([8
LCD Al | ]|wio]|~ 2lm
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8—3.DISPLAY PATTRN

START

Page O

Page 1

Page 2

Page 3

Page 4

Page 5

Page 6

Page 7/
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9—1.TIMING CHARACTERISTICS
(For 6800 Series MPU)

o A

| t AWG tAHE |
CS1 y f
(CS2="1") AN yd
tCyce

e LEWHR, {EWHW |
c 7 N7
| LEWLR LEWLW
. t0SE tDHG
DO to D7
(Write) >{ }<

i tACCE | tOH6

DO to DY
(Read)
VDD=4.5~5.5V,To=—-40~85'C
. o Rating .
ltem Signal Symbol Condition Min Max Unites
Address hold time AO tAHS 0 — ns
Address setup time tAWE 0 - ns
System cycle time AD tCYC6E 166 — ns
Data setup time tDS6 30 - ns
Data hold time D0 to D7 tDH6 10 — ns
Access time ® ItACC6 | cL—1000F - 70 ns
Output disable time tOHB P 10 50 ns
Enable H puise |Reod £ tEWHR 70 - ns
time Write tEWHW 30 — ns
Enable L pulse |Read £ tEWLR 30 - ns
time Write tEWLW 30 — ns
VOD=2.7~4.5V, Ta=—40~85C
I ] o Rating ]
tem Signal Symbol Condition Min Mox Unites
Address hold time AD tAHG 4] — ns
Address setup time tAWE 0 - ns
System cycie time AQ tCYCH 300 = ns
Data setup time tDS6 40 - ns
Data hold time tDHEB 15 - ns
: DO to D7
Access time tACC6 CL=100nF - 140 ns
Output disable time tOH6 P 10 100 ns
Encble H pulse |Read E tEWHR 120 - ns
time Write tEWHW 60 — ns
Enabie L pulse |Read E tEWLR B0 - ns
time Write tEWLW 60 — ns
Al REV.:
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9—-2.TIMING CHARACTERISTICS

(For 8080 Series MPU)

AO ){ }(

l.__tAWS tAH8 _|
CS1 A
(CS32"1") AN yd
tcyes
- tCCLR, tcoiw |
W O N N\
| {CCHRXCCHW _|
. tDss tDH8
00 to D7
(Write) >{ }<

LC to D7
(Read)
VDD=4.5~55V, Ta=—40~85C
. . Hating

ltem Signal Symbol Condition Min Max Unites
Address hold time AO tAH8 4] - ns
Address setup time tAWS ) - ns
System cycle time AQ tCYC8 166 — ns
Control L pulse width WR tCCLW 30 - ns
Contrel L pulse width RD tCCLR 70 - ns
Control H pulse width WR tCCHW 30 - ns
Control H pulse width RD tCCHR 30 - ns
Dota setup time tbss 30 - ns
Data hold time DO to D7 tDHB 10 — ns
RD occess time tACC8 CL=100pF - 70 ns
Qutput disgble time {OH8 ] 50 ns

VDD=2.7~4.5V, Ta=-40~85'C
i oo Kating ,

Item Signal Symbol Condition Min Max Unites
Address hold time AQ tAHS 1] - ns
Address setup time {AWE 0 - ns
System cycle time & tCYC8 300 - ns
Control L pulse width WR tCCLW 60 - ns
Contrel L pulse width RD tCCLR 120 - ns
Control H pulse width WR 1CCHW 60 - ns
Control H pulse width RD tCCHR 6C - ns
Dcta setup time tDS8 40 - ns
Data hold time tDHB8 1S — ns
= - DO to D7
RD access time tACCS8 CL=100pF - 140 ns
Qutput disable time tOH8 10 100 ns

Al REV.:
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9—-3. TIMING CHARACTERISTICS

(For Series Interface)

tCSS tCSH .
- f |
CS1 \l
(c82=I11’I) y
1SAS tSAH
| I
. X
tscyc .
! tsLw |
SCL tfb/ tSHw | L
e 1
tr
~ tSDS tSDH
| 1
S| A }(
VDE=4.5~5.5V,Ta=—40~85"C
Rating
Item Signal Symbal Condition Min Mox Unites
Serial Clock Period tSCYC 200 - ns
SCL "H" puise width SCL tSHW 75 - ns
SCL "L" pulse width tSLW 75 — ns
Address setup time tSAS 50 - ns
Address hold time AO tSAH 100 - ns
Dato setup time S| tSDS 50 - ns
Datg hold time tSDH 50 — ns
_ p tCSS 100 - ns
C5-5CL time Cs tCSH 100 _ ns
VDD=2.7~4 .5V, Ta=—40~85C
) . Rating
Iltem Signal Symbol Condition Min Max Unites
Serial Clock Period tSCYC 250 - ns
SCL "HY pulse width SCL tSHW 100 - ns
SCL "L" pulse width tSLW 100 - ns
Address setup time tSAS 150 - ns
Address hoid time AD {SAH 150 - ns
Dato setup time g| tSDS 100 - ns
Dota hold time tSDH 100 — ns
_ . tCss 150 - ns
CS-SCL time CS 1CSH 150 _ ns
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9—-4. POWER ON/OFF

0.9voo

VDD GND | |0~50ms

|
AN

Signal GND

POWER ON

TIMING

0~50ms . I

| { OND VoD
GND Sign of
POWER QFF

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

CUPERTINO, CA 95014
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10. RELIABILITY TEST

NO ITEM CONDITION STANDARD NOTE
High Temp. 70C Appearance
! Storage 120HR without defect
Low Temp. o0 Appearance
2 Storage 20°C | 120HR without defect
High Temp. & 40C A
! A ppearance
3 E{%?qg'é'm" 90%RH F20MR without defect
Thermc' —20'0_.30min_—"25'c.5min. A earance 5
4 Shock —70°C, 30min—25°C.5min w?trlz out defect cycles
(1cycle)
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NOTICE:

®» SAFETY

1.If the LCD ponel brecks, be careful 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 scap and water.

» HANDLING
1.Avoid static electricity which con domage the CMOS LSI.
2.00 not remove the panel or frame from the module.

3.The polarizing plate of the display is very frogile. Sa, please handle
it very carefully.

4.00 not wipe the polarizing plate with a dry cloth, as it may easily
scratch the surface of plate.

5.Do not use ketonics solvent & Aromatic sclvent, use with a soft cloth
soaked with a cleaning naphtha solvent,

s STORAGE
1.Store the panel or module in a dark place where the temperature
is 25°C+5C and the humidity is below 65% RH.

2.0o not place the module near organics solvents or corrosive goses.
3.Do not crush, shake, or jolt the module.

* TERMS OF WARRANT
1.Acceptaonce inspection period

The period is within one month after the arrival of contracted commodity
at the buyer's foctory site.

2.Appiicable warront period

The period is within twelve months since the cate of shipping out
under normal using and steoroge conditions.
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101

D_um 139 266120

1. RESOLUTION :

SED15A5DOR 307

. BACKLIGHT : L

Layout Diagram

0.465
0.45
72.020.5
0.8 70.420.2 6.210.3 2!
(2.8 66.410.3 (v/a) e = el
(6.2475 59.50540.2 (A/A) Py
@) i
N st
"
P
2 w3
] g :
g m o
LS a i
Ml 128x84D0OTS o A"DETAIL
4 30.045.0 SHR-02V-5-B (J5T) —_—
» — | = CNZ S=30:1
77228277 1 Ji~a L (o)
" m Silicon
B
aw o~
B o™~
%\A CONDUCTOR SIDE /A
Hm.m o,m_ m
P1.0x(28-1)=27.030.05 || 3
g 29.040.08 ¥
VIEW DIRECTION
"B” DETAIL
S=2:1
SEG 0 SEG 127
CoM_83
COM_3t COoM 32
COM b NOTES :

128 x 64 DOTS

2, COG IC : SEDISB5DOB or COMPATIBLE
u.nrbmm._.aoxzm"mw”o‘qga
h

ED (BLUE)

.0 10.01

7/23/03
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