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1. SCOPE

The purpose of this specification is to define the general provisions and quality
requirements that apply to the supply of display cells manufactured by
RiTdisplay. This document, together with the Module Assembly Drawing, is the
highest-level specification for this product. It describes the product, identifies
supporting documents and contains specifications, which are either not
addressed, or are exceptions to the supporting documents.

2. WARRANTY

RiTdisplay warrants that the products delivered pursuant to this specification (or
order) will conform to the agreed specifications for twelve (12) months from the
shipping date ("Warranty Period"). RiTdisplay is obligated to repair or replace
the products which are found to be defective or inconsistent with the
specifications during the Warranty Period without charge, on condition that the
products are stored or used as the conditions specified in the specifications.
Nevertheless, RiTdisplay is not obligated to repair or replace the products
without charge if the defects or inconsistency are caused by the force majeure
or the reckless behaviors of the customer.

After the Warranty Period, all repairs or replacements of the products are
subject to charge.

3. FEATURES

- Small Molecular Organic Light Emission Diode.

- Color : 262K Full color

- Panel matrix :128*3*96

- Driver IC : SSD1338U3

- Excellent Quick response time : 10us

- Extremely thin thickness for best mechanism design : 1.85 mm

- High contrast : 500:1

- Wide viewing angle : 160°

- Strong environmental resistance.

- 16/8-bits 6800-series Parallel Interface, 16/8-bits 8080-series Parallel
Interface, Serial Peripheral Interface.

- Wide range of operating temperature : -40 to 70°C

-4 - REV.: AO1 2006/03/16

This document contains confidential and proprietary information. Neither it nor the information
contained herein shall be disclosed to others or duplicated or used for others without the express

written consent of RiTdisplay.



[ J ( RITEK GROUP r
rRiTdisplay Corporation

http://www.ritdisplay.com

4. MECHANICAL DATA

NO ITEM SPECIFICATION UNIT
1 |Dot Matrix 128 (W) x (RxGxB) x 96 (H) dot
2 |Dot Size 0.057 (W) x 0.19 (H) mm?
3 |Dot Pitch 0.07 (W) x 0.21 (H) mm?
4 |Aperture Rate 74 %
5 |Active Area 26.867 (W) x 20.14 (H) mm?
6 |Panel Size 36 (W) x 30 (H) mm?
7 |Panel Thickness 1.85 £ 0.1 mm
8 |Module Size 36.0 (W)x52.5(H) x1.85 (D) |mm?
9 |Diagonal A/A size 1.3 inch
10 |Module Weight 4.4 = 10% gram

-5- REV.: A01 2006/03/16

This document contains confidential and proprietary information. Neither it nor the information
contained herein shall be disclosed to others or duplicated or used for others without the express
written consent of RiTdisplay.



@ RITEK GROUP
[ J rRiTd isp | ay chporation http://www.ritdisplay.com
5. MAXIMUM RATING

ITEM MIN | MAX | UNIT Condition Remark

Supply Voltage (Vbb) 3.5 Vv Ta=25°C
Supply Voltage (Vooio) 35 \"
Supply Voltage(Vcce) 15.5 \" Ta=25°C
Operating Temp. -40 70 °C
Storage Temp -40 85 °C
Humidity - 85 %

. o 100 cd/m?, 50% | Note (1)
Operating Life Time 6,400 Hrs checkerboard

. - 80 cd/m*,50% | Note (2)
Operating Life Time 8,000 - Hrs checkerboard

. - 60 cd/m?,50% | Note (3)
Operating Life Time 10,000 Hrs checkerboard
Note:

(A) Under Vcc = 15 Volts, Ta = 25°C, 50% RH.
(B) Life time is defined the amount of time when the luminance has decayed
to less than 50% of the initial measured luminance.
(1) Setting of 100 cd/m* :
- Master contrast setting : Ox0BH
- Framerate : 85 Hz
- Duty setting : 1/96

(2) Setting of 80 cd/m* :
- Master contrast setting : 0x09H
- Framerate : 85 Hz
- Duty setting : 1/96

(3) Setting of 60 cd/m* :
- Master contrast setting : 0x06H
- Framerate : 85 Hz
- Duty setting : 1/96
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6. ELECTRICAL CHARACTERISTICS

6.1 D.C ELECTRICAL CHARACTERISTICS

SYMBOL| PARAMETERS |TEST CONDITION| MIN TYP | MAX |UNIT
Driver power supply |
Vee (for OLED panel) Ta=-20°C to +70°C| 14.5 15 15.5 Vv
Voo Logicoperating  \r,_ ogeg 10 470°¢| 24 |27 | 85 |V
voltage
Vopio | FO9iC VO operating ., sgecig 4700c| 15 |27 | 35 | v
voltage
Vou | Hilogic output level Iou?t).=31'\(3|0H;A, 0.9Vooi0 Vooio | V
Voo |Low logic output level IO%?;:\E)S;A’ 0 0.1*Vppio| V
Vi | Hilogic input level 'Ogt.;:\fggk 0.8"Vooio Vooo | V
Vi Low logic output level Iogt.;:\j)l?';A, 0 0.2*Vopio| V
Operating current for _
lec Voo (No panel attached) Contrast=FF 1.3 mA
Operating current for _
lop Voo (No panel attached) Contrast=FF 0.4 mA
Contrast=FF 160 uA
Segment output Contrast=AF 110 uA
lsec  |current Contrast=5F 60 uA
(No panel attached)
Contrast=00 0 uA

Note : Vpp=2.7 Volts ;: Vcc=15 Volts : Frame rate= 85 Hz : No panel attached.

This document contains confidential and proprietary information.
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6.2 ELECTRO-OPTICAL CHARACTERISTICS

PANEL ELECTRICAL SPECIFICATIONS

PARAMETER MIN TYP. MAX | UNITS | COMMENTS
Normal mode current 30 32 mA All pixels on (1)
Standby mode
Standby mode current 3 4 mA 10% pixels on (2)
Normal mode power .
consumption 450 480 mW All pixels on (1)
Standby mode power 45 60 mW Standby mode
consumption 10% pixels on (2)
’C‘O”T‘a' mode 70 80 cd/m? | Display Average
uminance
ftan.dby mode 20 cd/m?
uminance
CIEx(White) 0.24 0.28 0.32
CIEy(White) 0.28 0.32 0.36
CIEx(Red) 0.61 0.65 0.69
CIEy(Red) 0.30 0.34 0.38
CIEx(Green) 0.22 | 0.26 | 0.30 X,y (CIE 1931)
CIEy(Green) 0.52 0.56 0.60
CIEx(Blue) 0.07 0.11 0.15
ClEy(Blue) 0.13 0.17 0.21
Dark Room Contrast 500:1
Viewing Angle 160 degree
Response Time 10 MS
(1) Normal mode condition :
- Driving Voltage : 15V
- Contrast setting : 0x09H
- Frame rate : 85 Hz
- Duty setting : 1/96
(2) Standby mode condition :
- Driving Voltage : 15V
- Contrast setting : 0x02H
- Frame rate : 85 Hz
- Duty setting : 1/96
- 8- REV.: A01 2006/03/16

This document contains confidential and proprietary information.

Neither it nor the information

contained herein shall be disclosed to others or duplicated or used for others without the express

written consent of RiTdisplay.



@ RITEK GROUP
[ ) rRiTd isp | ay chporation http://www.ritdisplay.com
7. INTERFACE

7.1 FUNCTION BLOCK DIAGRAM

———————————————————————————————————————————————————————————
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7.2 PANEL LAYOUT DIAGRAM

" ogg REN |
C126~(C32 %% Er:n”:t & O C33=C127
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SEG & COM Layout
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7.3 PIN ASSIGNMENTS

PIN PIN
NAME | NO DESCRIPTION
NC 1 [No connection.
VCC 2 |Analog voltage power supply.
VSS 3 |Ground.
TEST 4 |No connection.
TEST 5 |No connection.
VDD 6 |Digital voltage power supply.
TEST 7 |No connection.
TEST 8 |No connection.
TEST 9 |No connection.
IREF 10 |A resistor should be connected between this pin and VSS.
CL 11 |No connection.
RES# 12 |Hardware Reset pin (Low active).
D/C 13 |[H: Data; L: Command.
CS# 14 [Chip select pin.
BS2 15 |Interface select pin.
BS1 16 [Interface select pin.
BSO 17 |Interface select pin.
R/W# 18 |8080: data write enable pin; 6800: Read/Write select pin.
E/RD# 19 18080: data read enable pin; 6800: Read/Write enable pin.
DO 20
D1 21
D2 22
D3 23
D4 24
D5 25
D6 26
D7 27 16 bits data bus.
D8 28
D9 29
D10 30
D11 31
D12 32
D13 33
D14 34
D15 35
VSS 36 |Ground.
VSL 37 [This is segment voltage reference pin.
VDDIO | 38 [I/O voltage power supply.
VCOMH | 39 |A capacitor should be connected between this pin and VSS.
VCC 40 |Analog power supply.
NC 41 |No connection

- 10 - REV.: A01 2006/03/16
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7.4 GRAPHIC DISPLAY DATA RAM ADDRESS MAP

Graphic Display Data RAM (GDDRAM)

The GDDRAM is a bit mapped static RAM holding the bit pattern to be displayed.
The size of the RAM is 132 x 133 x 1 6bits.

For mechanical flexibility, re-mapping on both Segment and Common outputs
can be selected by software.

For vertical scrolling of the display, an internal register storing display start line
can be set to control the portion of the RAM data to be mapped to the display.
Each pixel has 16-bit data. The arrangement of data pixel in graphic display data
RAM is shown below.

Colurnn |_Normal o 1 2 . 129 430 131
Address | Remap 131 130 129 3 2 i Q
Co | AB | B5 | C5 | A5 ] B5 ]G A5 | B5 | C5 | A5 | B5 |C5 | AS | BS | C5
C4 | A4 B4 [C4 | A4 | B4 C4 Ad | B4 |C4 | A4 | B4 JC4 | A4 | B4 |4
C3 | A3 | B3|cC3 |As]BaJca]| [A|B3]cs [As|E3|cs | A3 Bs]ca
C2 | A2 | Bz |C2 |A2|B2|C2|  [A2|B2]C2 [A2 | B2 |C2 | A2 |B2]C2
C1 | A1 | B1|C1 | Al |B1][CH A1 | B1 |C1 | AT B1JC1 | AT [ BT [Cn
C0 | A0 | BO | Co | A0 | BO | co A0 | BO JCO | A0 | BO JCO | A0 | Bo | Co COoM
OUTPUT
s|e]les|6]lsls]|s s | s6]ls]|lels]ls]le]ls] slfcom
- COM1
COM2
no. of bits of data in this cell
130 2 COM130
131 ] i COM131
132 0 COoM132
seEcouTPUT [ sac|seo] sco|sat1]set]sc1]saz]sez]sce] F‘”|=’5l!129|&’»‘=‘2*°|SN30|SB"*D|S°'30|S»‘\131 |SB'3'|S°'31|
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7.5 INTERFACE TIMING CHART

Vpp - Vss = 2.4 ta 3.5V, T, = 25°C)

Symbol Parameter Min [ Typ [ Max | Unit
toycle Clock Cycle Time 300 - - ns
tas Address Setup Time 0 - - ns
tam Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 - - ns
Lo Write Data Hold Time 15 - - ns
fomr Read Data Hold Time 20 - - ns
[ Oulput Disable Time - 70 ns
tacc Access Time - 140 ns
PWesL Chip Select Low Pulse Width (read) 120 - ns
Chip Select Low Pulse Width (write) 60
PWesn Chip Select High Pulse Width (read) 60 r ns
Chip Select High Pulse Width (write) 60
tr Rise Time 15 ns
te Fall Time - 15 ns
o
DiC# >< ><
s s < Lag
WR# >< ><
. T X
Loveres Plgen o
A e PiWeg
cs# \ _,/(_ te AN
1F) P e < DHw
tDS\I\I’
Do~ DAWRITE) * Valid Data ><
t,qcc l:II-'R
Dy~DAREAD) * d  vaidpata >< >
N
B o »
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8. POWER ON / OFF SEQUENCE & APPLICATION CIRCUIT

8.1 POWER ON / OFF SEQUENCE

Display turn on Display turn off
sequence sequence

DC-DC power on
(VCC turn on)

v

DC-DC power off
(VCC turn off)

Send display off
command

Wait 100ms for DC-DC power off
VDD power on VCC stable (VCC turn off)
v v v
Hardware RESET .
Wait 100ms for
RESET time depends Display on
on driver IC datasheet Pay VCC reach 0V
v v v
Display off Display start and VDD power turn off
end address setting
v
Driver IC initial Send display data

]

To protect OLED panel and extend the panel lifetime, the driver IC power up/down
routine should include a delay period between high voltage and low voltage power
sources turn on/off.

Power up Sequence: Power down Sequence:
1. Power up Vdd 1. Send Display off command
2. Hardware RESET 2. Power down Vcc
3. Send display off command 3. Delay 100ms (When Vcc is reach 0
4. Power up Vcc and panel is completely discharges)
5. Delay 100ms (when Vcc is stable) 4. Power down Vdd
6. Send Display on command
On Vdd On Vcc Display On Display Off Off Vcc Off Vdd
1 1 1
1 1 1
VCC T 1
1 1 1
1 1 1
1 1 1
1 1 1
VDD 1 1 !
1 1
1 1 1
GND ----b-——d———— ;
1 1 1
- 13 - REV.: AO1 2006/03/16
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8.2 APPLICATION CIRCUIT

[ e FICE é
= :
e ;
5
[ oD N[ fi
e 7
e g
TIt'[Dlm o EL !:u
T rime s 1
B 1

Lt
it 13
0 i 1
52 %
ESl o
ES0 2
R, g: 18
D = 19
o £ 20
D1 = 11
7] s 22
7] = 13
T4 £ 4
o3 T2 15
e B 26
o7 = 27
7] e 28
oo o 20
Tl0 il 30
D1l T 3l
Ll it 3
E] i 33
D14 2 34
L5 35

T
WEL ig

, WDLI0
[ oo T :E
| b 40
T 4l
e} I 5D 1338
- =t RS
DInF| | 470F] 47aF] | | 47F
Di | (Db 50 clm
-—

= DIODE DIODE

Notes:

Component:

R1:1M ohm 1%
C1,C2,C3:4.7uF/25V, C4:0.1 uF
Rs: 500hm 1/4W

D1 and D2: RB480K (ROHM)

This circuit is for 8080 16 bits interface.

8.3 COMMAND TABLE
Refer to IC Spec.: SSD1338

- 14 - REV.: A01 2006/03/16
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9. RELIABILITY TEST CONDITIONS

No. ltems Specification Quantity
1 |High temp. 85°C, 240hrs 5
(Non-operation)
2 | High temp. (Operation) |70°C, 120hrs 5
3 | Low temp. (Operation) -40 °C, 120hrs 5

High temp. / High

humidity (Operation) 65°C, 90%RH, 96hrs 5

Thermal shock -40 °C ~85°C (40 °C /30min;
5 (Non-operation) transit /3min; 85 °C /30min; transit 5
P /3min) 1cycle: 66min, 20 cycles

Frequency : 5~50HZ, 0.5G
6 | Vibration S.can .rate 1 oc;t/mm 1 Carton
Time : 2 hrs/axis

Testaxis : X, Y, Z

Height: 120cm
Sequence : 1 angle - 3 edges and

7P 6 faces 1 Carton
Cycles: 1
8 | ESD (Non-operation) ’[’?I!:]edSISCharge model, +8kV, 10 .

Test and measurement conditions
1. All measurements shall not be started until the specimens attain to
temperature stability.
2. All-pixels-on is used as operation test pattern.

Evaluation criteria
1. The function test is OK.
2. No observable defects.
3. Luminance: > 50% of initial value.
4. Current consumption: within £ 50% of initial value.

- 15 - REV.: A01 2006/03/16
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10. EXTERNAL DIMENSION
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11. PACKING SPECIFICATION

@ 0001060 465 maoug | eeAuweL | mpreq | Bueyoed | rpneg eor 08~ 8¢
NOISIAY "ON S1dvd 0T cz~8
0 o fert bueq | Peroddy | seds | omoon EE T o = uoneltodion Aedsip] 1y HU
NOISIAGY JWVYN LHvd vopRopid
o ww [ NHUM‘W@ (ww)eouesaio) | (ww) qbue
+ 060k d 3000 193roud 198U nn 8|eog IVILNIAIINOD Celtl=2C (o] =T EDS)
od zx | LG /| XET X0BE WO JED B B 6000000008 | 6
oooooooa_mm.%m__ 000000900E: N/ 3 191 0000009008 | 8
z W gs XG8ZXGYE X0 e Z2d S00000L008 | L
4 w0 G+0 GEP0 2k Beg slqrg omIsnuy | €10000€00€ 9
5000001 0SNG [4 WO X6 E2 X0 8y R E FHH ZI0000E00E | &
Eeaxmwmwm% oL D) IF RS o 005000000€ ¥
kg ‘ xog e221d 9% Assyanpow 1060 Ld 0001060196 €
[ WWZXY 1£2x9'8LT d3 6l ld 9500002008 | T
O 02 | (3d) wuwyyixoizxoee ARil 6lld € !
ALD uopduosag “ON Hed way

O (]« ez
Z1L0000£00E N

W WOBXGEZX08Y
IdAVANO 3 F2 5

£10000€ME:Nd
Ww(0SH+0S€)X0Th
Beg a|qqng o juy

00S000000€:N/d
() g 28l 41 o

®

Kei| 0| §d3 woly ub pped Ajtpopy

s00ziue0] ¥

S)oN

sjeq uoIsIney

600000000€'NHd
WG/ L XpEZX08E

uoped. @

(Aydwa)

Sy
umaq 9064
0001060196:Nd

|INPON 1060} d @

950000200€ N/d
WWEXy yeeX98.Le

weod Jer0) 3d3 @

9€0000800€'Nd
WL LX0LZX0ee

Keu] Bupjoeq @

El | =]

- 17 - REV.: A01 2006/03/16

This document contains confidential and proprietary information.

Neither it nor the information
contained herein shall be disclosed to others or duplicated or used for others without the express

written consent of RiTdisplay.



(@ RITEK GROUP
[ J rRiTd isp | ay chporation http://www.ritdisplay.com
12. APPENDIXES

APPENDIX 1: DEFINITIONS

A. DEFINITION OF CHROMATICITY COORDINATE

The chromaticity coordinate is defined as the coordinate value on the CIE
1931 color chart for R, G, B, W.

B. DEFINITION OF CONTRAST RATIO

The contrast ratio is defined as the following formula:

Luminance of all pixels on measurement

Contrast Ratio =
Luminance of all pixels off measurement

C. DEFINITION OF RESPONSE TIME

The definition of turn-on response time Tr is the time interval between a pixel
reaching 10% of steady state luminance and 90% of steady state luminance.
The definition of turn-off response time Tf is the time interval between a pixel
reaching 90% of steady state luminance and 10% of steady state luminance.
It is shown in Figure 2.
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Figure 2: Response time
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D. DEFINITION OF VIEWING ANGLE

The viewing angle is defined as Figure 3. Horizontal and vertical (H & V)
angles are determined for viewing directions where luminance varies by 50%
of the perpendicular value.

+y ¢ o H [
+0
1 Nt
_x :

\ (¢ direction)

Vertical angles Horizontal angles

(6 direction)

Figure 3: Viewing Angle
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APPENDIX 2: MEASUREMENT APPARATUS
A. LUMINANCE/COLOR COORDINATE
PHOTO RESEARCH PR-705, MINOLTA CS-100

Measurement

Header
_\

PR-705 /
MINOLTA CS-100

Panel “ H Color Analyzer
S | —

Plate Form

B. CONTRAST / RESPONSE TIME / VIEW ANGLE
WESTAR CORPORATION FPM-510

Measurement
Header

Westar FPM-510
Display Contrast /
Panel I l

Response time /
View angle Analyzer

Plate Form — —
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C. ESD ON AIR DISCHARGE MODE
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APPENDIX 3: PRECAUTIONS

A. RESIDUE IMAGE
Because the pixels are lighted in different time, the luminance of active pixels
may reduce or differ from inactive pixels. Therefore, the residue image will
occur. To avoid the residue image, every pixel needs to be lighted up

uniformly.
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