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128x64 GRAPHICS
Chip-On-Glass
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I . General Specifications

1. General

Chip-On-Glass graphics LCD

» LED Backlight
o Built-in Controller : Epson SED1565 series
¢ Built-in inverter
2. Features
A. Direct display of RAM data through the display data RAM
B. RAM capacity 65x132=8580 bits
C. High-speed 8-bit MPU interface/serial interfaces are supported.
D. Abundant command functions
E. Static drive circuit equipped internally for indicators.
F. Low-power liquid crystal display power supply circuit equipped

VOZIrX~—IT@®

internally.

. CR oscillator circuit equipped internally

Extremely low power consumption

CMOS process

Shipping forms include bare chip and TCP
Drive Method:  1/64 Duty, 1/9 Bias

The Module Operating Voltage: 5V

. The LCD Operating Voltage : 8.5V

Viewing Direction:  6:00h or 12:00h

. Operating Temperature: -20°C~70°C

Storage Temperature:  -30°C~80°C

3.Mechanical Data:

(1) Module Size 93.21*53.0w mm

(2) Viewing Area 70.71* 388w mm

(3) Dot Size 0.48w*0.48 h mm

(4) Dot Quality 128 * 64

(5) FPC Size 70.01*13.5w mm
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4, Pin Connections

Fiio symbol | L evEL Function
1 {CS1 HIL Chip select signal
2 /IRES H,H-L Reset signal
3 Al H/L Control/data select signal
4 R HIL Signal to select read and write
<] E HIL Enable clock input
613 |  DOD7 | Data bit -
14 VDD +5:,;. Power supply for logic
|, 15 VSS OV(GND) Groud
16 VOUT | sutpUT DC/DC converter output
17 CAP3- BUTEL DEﬂjE “r?.gl;;a;t!i.r :u;n'u'nenr;irl Irc:llili-lpa{:itﬂr 3
8| cAPt | ourpur | D00 Yolage comertrcapachr
" OAPE: | oumbuT | o nerihe s
20 CAP2: | it DC/DC v:;t;gizn Fr;u:nr‘t;rt;i pacitor 2
g SR oureur | peleomrem
228 | Vv [ e | e loud cyem e
l VDD=V1=V2=VA=VA=VS
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5.Timing Characteristics:(VDD=4.5V-5.5V)

System bus read/write characteristics (6800 series MPU)

Characteristic Signal Symbol Min. Typ. Max. Unit
Address hold time ¢ 0 -
. AO AHG —
Address setup time taws 0 -
System cycle time A0 teyes 166 - -
Data setup time foss 30 -
Data hold time 10 B .
_ po.D7 |
Access time taccs i 70 ns
Output disable time tore 10 | s0
Enable H pulse time Re?d £ tewhr 70 ~ -
Write tewHw 30 -
Enable L pulse time RET:ld £ tewLr 30 - ~
Write tewiw 30 -
A
RMv
tasxe — i 25
CS1 N d
[cs:y__{_..l I:I \ ’lf
— {Cros
—AEWHA, LERS 1 —
r i
E g/ R,
tewwn, tEwLw
F tose — T fors
D0k 07
it ) a
N— {A0CH —i - 1) HE
O0to DY L
(Read) ' 4
HANTRONIX, INC. | ** REV: SHEET 4 OF 11
10080 BUBB RD. ZW 1.3 HDG12864L-4 SATE

CUPERTINO, CA 95014

3/16/05




6. Reference circuit examples

When used all of the step-up circuit, voltage regulating circuit and V/F
circuit

When the voltage regulator internal resistor is used.
Example where VS852=VSS, with 4x step-up

T VoD
| ]
IRS NS
p— Q g Ves2
l Vas Vour
CAP3—
= cant
CAP1-
CAP2Z+
=C1lcap2. 8
Vs B
VR B
T. VDD :‘g
VDD g
C2 r Vi1
C? I V’&
| C2 l l Va
_Q&.. '——, VS
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Il.The Characteristics and The Reliability Test

1.Electro-Optic Characteristics;

Condition:TEMP=(23+3)C

Hum=(70£5)%RH

Vddi 50V
NO item Symbel | Min | Typ. | Max | Unit | Condition
1 | Supply Voltage(Logic) | Vdd-Vss | 3.0 | 60 | 85 | V
2 | Supply Current (Logic) ldd 7.45 mA | Vdd=5V
8.7 Vv 0C
3 | LCD Operating Voltage | Vdd-V, 8.5 A 25C
8.3 \' 50°C
Response Time Ton 289 ms
4 Toff 61 ms
5 | Contrast CR 3
12H g1 25
g | Viewing Angel 2: z ; ‘;?} Deg | (CR>3.0)
9H B4 50
7 | LCD Threshold Voltage Vth 7.66 \Y 25C
2. Characteristics of backlight (LED unit)
(1).Absolute Maximum Ratings:
Item Symbol | Rating | Unit Condition
Forward Current IFM 150 mA Ta=25C
Reverse Voltage VR 5 V Ta=25TC
Power Dissipation PD 600 mw Ta=25"C
(2).Electrical-optical Characteristics:
Itemn Symbol | Min Typ Max Unit Condition
Forward Voltage VF 39 4.1 43 A" IF=90mA
Reverse current IR 100 UA VR=3V
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The Characteristics of White LED Backlight

2. Characteristics of backlight (LED unit)

(1).Absolute Maximum Ratings:

Item Symbol | Rating. | Unit Condition
Forward Current IFM 225 mA Ta=25C
Peak forward current IFP 540 MA | 1msec plus 10% duty cycle
Reverse Voltage VR 1.0 Vv Ta=25C
Power Dissipation PD 675 mwW Ta=25 C
(2).Electrical-optical Characteristics:
Ltem Symbol | Min Typ Max Unit Condition
Forward Voltage VF 3.2 3.5 3.8 \% IF=135mA
Reverse current IR 30 uA VR=0.8V
Color WHITE
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3.Reliability Test

No ltems Test Condition Equipment | Test Result
High TEMP TEMP: 80+2°C
Storage Time: 96h
1 Restore:24h Tenny Passed
Low TEMP TEMP: -30£3°C
Storage Time: 96h
2 Restore:24h Tenny Passed
High TEMP TEMP:70£2°C
Operating Vop: 5V
3 Timp: 24h Tenny Passed
Restore:24h
Low TEMP TEMP:-20+2°C
Operating Vop: 5V
4 Timp: 24h Tenny Passed
Restore:24h
High TEMP High | TEMP:40+2°C
Hum Storage Hum: 95%Rh
5 Time: 96h Tenny Passed
Restore:24h
Thermal TEMP:( C)
Shock 800
250
3] 300 Tenny Passed
30 5 30 |5 Min
5 d es
Restore:24h
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IV.Instruction Sets

Command Code
Command A0 A0 WR|Dr D8 D5 D4 D35 D2 D1 DO Function
1}  Display GHAOFF 0 1 Q 1 Q 1 0 1 1 1 0 1 LCD display ONOFF
” Y 1 | 0/OFF. 1. ON
2y Display stortfine sst | O 1 0 0 1 Display siart address Sets Lhe display RAM display
siorl ine address
{3) Page address st 0 1 0 1 0o 1 1 Page address mthedispWMpaqe
ass
{4)  Column address 0 1 ] 0 0 0 1 Most significant Sets the mosi signficant 4 bils
sei upper bil colmn address of the display RAM column
address.
Column address 7] 1 0 1] o 0 0 Least significant Sels the least sigrificoni 4 bits of
sed lower bit column address the display AN column address |
(5) Stkatus read 0 0 1 Stalus 0 0 Q 0 | Reads the status daty
(6} Display data write 1 1 0 Write data Wriles 1o the display RAR
i7)  Display dato read 1 O 1 Read data Reads from e display RAM
8) ADGC seloct 1] i 0 1 Q0 | 0 0 1] 0 0 | Seis the display RAM address
1 SEG oulput correspondence
& normal, 1: reverss
@) Display nomal/ 0 1 0 1 0 1 0 (t] 1 1 0 | Seis the LCD display nommal
neverse 1 neverse
0: normal, 1: reverse
(10) x ol poirts 0 1 1] 1 0 1 [ 1] 1 ¥} ] Display 2l points
%!F 1 0 normed display
1: all poants O
(11) LCD bins set 0 1 0 1 0 1 4 0 1] 1 0 | Seis the LCD drive wollage
1 bias ratio
SED1585* ... 0: 18, 1: /7
SEC 1565
JSED1s6R
SBED1S8S - .0 18 1118
SEDs67 ... 0 1J6. 1: 15
(12) Readimodifyiarite 0 1 0 1 k| 1 0 0 0 Q 0 | Colure address increment
At write: +1
At read: §
{13} End 4] 1 [t] 1 1 1 [} { 1 1 0 1 Clear modfmodifyferite
{14) Resot 0 1 4] ; 1 1 [t] 0 1 0 { internal reset
{(15) Common culput o 1 ] L 1 0 0 0 ¢ * * ] Select COM output scan
mode sedect 1 direcion
0 normal desction,
1: reverse direction
(18) Power conirol set 0 1 0 0 o 1 0 1 Dperaing Select mlernal power
maode supply operating mode
{17} Vs volkage 0 1 0 G 0 1 a 0 Resistor ratio Selact nlernal resistor ratio
regukator rtemal {Rh'Ra) mode
resisior rafio set
{18) Electmnic volumoe 0 1 0 1 0 Q 0 0 o] (1} 1
mode set
Electronic volume 0 1 0 * * Electronic vokime valua Set the Vs output voltage
register sel alectionic volume regisier
(191 Static inchcator [t} 1 1 0 1 Q 1 1 0 0 | O:OFF. 10N
OMNIOFF 1
Static indicator H 1 1} * . ‘ - * : KMode Set e floshing mode
registar sei
{20) Poveer saver Display OFF and display afl
points CN compound command
{21 NOP i 1 0 1 1 0 0 0 L 1 Cormmand for non-operation
{22) Test 0 1 Q 1 1 1 1 * * * Cormmand for IC test Do not
use this command
(Nose) *: disabled data
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V. Block Diagram

AD

R/ —— ™ &
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DRIVER

/CS1
/RES

VDD

VSS

VOuUT
CAPL+

CAPL-

CAP2-

CAPE+=——

SEGI27~SEGO

CAP3-

LED+

CONTROLLER

COM64

LCD PANEL

SEGO~SEGIRY

SEGLe8

LED-

LED LIGHT-BOX

PIN NO.| 1

e |3 4 8

SYMBOL | /CS1| /RES| A0 [R/W| E

Do | D1

De | D3| D4 | D5 | Do | D/

PIN NO.| 14

15 16| 17 18

19 | 20

el | 22| 23|24 | 25| 26

SYMBOL | VDD | VSS| vout|CaP3-

CAP1+| CAP1-| CAP2~

cAPe+ VI | V2 | V3 | V4 | VO
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Display Type: STN(Yellow—GCreen) %8
Rear Polarizer Type: !

Drive Method: 1/64Duty, 1/9 Bias,8.5Vop
Viewing Direction:  6:00

Operating Temp:  —20°C~70°C

Storage Temp:  -30°C~85°C
Backlight: LED Yellow-Green
Resolution: 128X64 Dots

0.04

DISPLAY PATTERN

LED CONNECTOR

/SUPPDRTING

CONDUCTOR
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