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SPECIFICATION

Part Number USMP-P19602

sze R
Resouion  96x64
Coor — Yellow
PanelSize  29(W)x21(H)
ActiveArea 1 2349 (W)x15.65(H)
c . SSDb1325T2R1
Interface Parallel, SPI
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REV. REVISION DESCRIPTION REV. DATE REMARK

X01 |INITIAL RELEASE 2007. 12. 06

X02 |m Add the operating conditions for 2008.01.29 |Page 6, 7, 8,
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Modify power off sequence

Add the application circuit

Transfer from X version 2008. 08.07 |Page 5 & 22
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Add the packing specification
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1. SCOPE

This specification is to define the general provisions and quality requirements
that apply to the supply of display cells manufactured by US Micro Products.
This document, together with the Module Ass’y Drawing, is the highest-level
specification for this product.

2 \WARRANTY

US Micro Products 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"). US Micro Products 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, US Micro Products 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 emitting diode.

- Color: Yellow.

- Panel matrix : 96*64.

- Driver IC : SSD1325.

- Excellent quick response time.

- Extremely thin thickness for best mechanism design : 1.61mm.

- High contrast : 2000:1.

- Wide viewing angle : 160°.

- 8-bit 6800-series parallel interface, 8-bit 8080-series parallel interface,
serial peripheral interface.

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

- Anti-glare polarizer.

www.usmicroproducts.com 4 +1 (800) 741-7755
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4. MECHANICAL DATA

NO ITEM SPECIFICATION UNIT
1 Dot Matrix 96 (W) x 64 (H) dot
2 Dot Size 0.215 (W) x 0.215 (H) mm?
3 | Dot Pitch 0.245 (W) x 0.245 (H) mm?
4 | Aperture Rate 77 %
5 |Active Area 23.49 (W) x 15.65 (H) mm?
6 | Panel Size 29 (W) x 21 (H) mm?
7 |Panel Thickness 1.61 £ 0.1 mm
8 |Module Size 33.59 (W) x 67.7 (H)x 1.76 (D) K mm?®
9 |Diagonal A/A size 1.1 inch
10 |Module Weight 2.96 * 10% gram

www.usmicroproducts.com 5 +1 (800) 741-7755
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2. MAXIMUM RATINGS

ITEM MIN MAX | UNIT Condition Remark
Supply Voltage (Vpp) | -0.3 | 3.5 Vv Ta=25°C | C Taati’ﬂg"”m
Apo IC maximum
Supply Voltage (Vcc) 8 16 V Ta =25°C rating
Operating Temp. -40 70 °C
Storage Temp -40 85 °C
Humidity - 85 %
I 120 cd/m?, 50%
Life Time 33,000 - Hrs checkerboard Note (1)
I 100 cd/m?, 50%
Life Time 40,000 - Hrs checkerboard Note (2)
I 80 cd/m?, 50%
Life Time 50,000 - Hrs checkerboard Note (3)
Note:

(A) Under Vcc = 12V, 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 120 cd/m* :

- Contrast setting : 0x6D

- Frame rate : 105Hz

- Duty setting : 1/64
(2) Setting of 100 cd/m* :

- Contrast setting : 0x51

- Frame rate : 105Hz

- Duty setting : 1/64
(3) Setting of 80 cd/m* :

- Contrast setting : 0x40

- Frame rate : 105Hz

- Duty setting : 1/64

www.usmicroproducts.com 6 +1 (800) 741-7755
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6. ELECTRICAL CHARACTERISTICS

6.1 D.C ELECTRICAL CHARACTERISTICS

SYMBOL PARAMETERS TEST CONDITION | MIN | TYP | MAX | UNIT
Analog power supply _ o o
Vee (for OLED panel) Ta=-20°Cto +70°C | 11.5 | 12 [ 125 | V
Vpp |Digital power supply Ta=-20 °C to +70°C | 2.4 27 | 3.5 \%
Operating current for Vpp
Vpp = 2.7V, Vcc = 12V,
lob IREF = 10uA Contrast=7F - - 650 | uA
No panel attached,
All Display ON
Operating current for V¢
VDD = 27V, VCC = 12V,
lcc IREF = 10uA Contrast=7F - 700 - uA
No panel attached,
All Display ON
S 0.8*
ViH Hi logic input level Voo - Vbp \%
. 0.2*
Vi Low logic input level 0 - Voo V
— 0.9*
Von  |Hilogic output level Voo - Vpp \%
VoL Low logic output level 0 - (\)/'1 \Y
DD
Contrast=7F 270 | 300 | 370 | uA
Segment on output current Contrast=5F _ 205 _ uA
Isec  |Vbp=2.7V, Vcc=12V, -
IREF=10uA, Display on. Contrast=3F - | 150 | - | uA
Contrast=1F - 75 - uA

Note 1: Vpp=2.7V ; Vcc=12V ; Frame rate=105Hz ; No panel attached.

Note 2: The Vcc input must keep in a stable value; ripple and noise are not

allowed.

www.usmicroproducts.com

+1 (800) 741-7755
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6.2 ELECTRO-OPTICAL CHARACTERISTICS

PANEL ELECTRICAL SPECIFICATIONS

PARAMETER MIN TYP. MAX | UNITS COMMENTS
Normal mode current 10 12 mA All pixels on (1)
Standby mode 1 > A Standby mode
current m 10% pixels on (2)
Normal mode power 120 | 144 | mwW | All pixelson (1)
consumption
Standby mode power 12 24 mW S;canqlby mode
consumption 10% pixels on (2)
Normal Luminance 80 100 cd/m? | Display Average
Standby Luminance 20 cd/m? | Display Average
CIEX (Yellow) 0.43 0.47 0.51
CIEy (Yellow) 0.45 | 0.49 | 0.53 X,y (CIE 1931)
Dark Room Contrast | 2000:1
Viewing Angle 160 degree
Response Time 10 us
(1) Normal mode condition :

- Driving Voltage : 12V

- Contrast setting : 0x51

- Frame rate : 105Hz

- Duty setting : 1/64
(2) Standby mode condition :

- Driving Voltage : 12V

- Contrast setting : OxOF

- Frame rate : 105Hz

- Duty setting : 1/64

www.usmicroproducts.com 8 +1 (800) 741-7755
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L. INTERFACE

7.1 FUNCTION BLOCK DIAGRAM

Row 12~T4

96x64

Column 0~95>

cCS SSD1 325 OLED Panel

Row 13~75

RiTdisplay 96x64 OLED Module

7.2 PANEL LAYOUT DIAGRAM

I it I
C74~C12 80~895 C13+C75

SEG & COM Lavout

www.usmicroproducts.com 9 +1 (800) 741-7755
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7.3 PIN ASSIGNMENTS

Pin No. [Pin Name | TYPE |Description
1 NC - No connection.
VCC | Voltage source input for OLED operating.

A capacitor should be connected

¥ VCOMH O between this pin and VSS.
A resistor should be connected

4 IREF | between this pin and VSS.

5 D7

6 D6

7 D5

8 D4 C o :

5 03 I/O  |Bi-direction data singal.

10 D2

11 D1

12 DO

13 RD | Data r_e‘ad operation is initiated
when it's pull low.

14 WR | Data u'f.frllte operation is initiated
when it's pull low.

15 D/C | This is Data/Command Control pin.
H:Data Input - L:Command Input.
When the pin is LOW,

16 RES | initialization of the chip is executed.

17 CS | This pin is the chip select input.

18 NC - No connection.

19 BS2 : o

0 551 | MCU interface selection input.

21 VDD | Voltage Power supply for logic.

22 NC - No connection.

23 NC - No connection.
This is an internal voltage reference pin.

24 VBREF | It should be kept NC and left open.

25 RESE | This is a reserved pin. It should be kept NC.

26 FB | This is a reserved pin. It should be kept NC.

27 VDDB | Thisis a reservgd pin. -
Voltage source input for logic circuit.

28 GDR | This is a reserved pin. It should be kept NC.

39 VSS | This is a ground pin.

30 VSL | This pin can be kept NC or connected
with a capacitor to VSS for stability.

www.usmicroproducts.com 10 +1 (800) 741-7755
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7.4 GRAPHIC DISPLAY DATA RAM ADDRESS MAP
The GDDRAM is a bit mapped static RAM holding the bit pattern to be displayed.

The size of the RAM is 128x80x4 bits.

Table 11 shows the GDDEAM map under the following condition:
¢ Command “Sct Be-map™ Alh 15 sel o

Msable Column Address Be-map (A [ ])=0y
Disable Mibble Ee-map (A[1]=)
Enable Horrontal Address Increment  (A[2]=0)
Disable COM Re-map (A [4]=)

#  [Dhsplay Start Lime=0ikh
# Daia bvic sequence: DO, DI, D2 . DAL19

Table 11 : GDORAM address map 1

seco | EEo 8EGz | EEGS 860124 | EEG13S || SEG12 || EEGIET EEG Ostpiss
oa o iE F Column Addnuss
WA oo | ooEdy | oooma | ooiEd | oiEg cezzO) | Caxrd) | osxpa) | Deyrd) HEX)
oM M| ooz | oegrg | DsE | Cesy Dizege0) | oizslr4) | o2 | oiasre)
CoMTa ag | Damee )z 0)| D4saa 4| Caseas o) D4aar 4 D5054(3 .0 | 50547 4) | ns0ss(a of | ososs(ra|
CIWATS 4F | ososaz o] osossyr 4 cemssizm] csostr-4) Dst14E0] os118(7 )] D553 0 | os1a74]
Mow
Cutpets A
B [HEX}
(Ctsplay Stariiea=0) Hibble re-map Af1]=0

Table 12 shows the GDDRAM map under the following condition:

¢ Command “Sct Be-map™ Alh 15 sel to:
Mzable Column Address Be-map (A[D]=0)

Mhzable Mibble Re-map (A[L]=00)
Enable Veriical Address Increment  (A[2]=10
Mszable COM Re-map (A[4]=0)

#  [hsplay Start Lime={ikh
*  Daia bvic sequence: DO, DI, D2 . DAL19

Table 12 : GDDRAM address map 2

=EGE0 | EEGH EEGE | SEGA EEG14 | EEG125 EEG-'.E-I SEGTT SEG Culpuis
w0 T 5= iF Ciodaimin Acidress
oKD oo copl) | cop4) [ ceomol | oeofa Cuge0.0 | Caseny 4| 050400 o) | nsoec. 41 {HEXI
ook o cipl | oo [ oceiEo | oeima oo [0 cqr.-e1|74|||::-:-n|3-:| Rl |

COMTE iE DTE[3:D) | CFET4] § Disd|zO) | CAsa[r4q) F F Do a0 | OH03ET 4] DEI1EED I:I:-'1-El?-lll
¥

COMTS aF orep | oremd § DimssEo) | Cisera Ces{a a0 | OeoasT JII D519 | DT -III
p— e
- LhA T
S (HEX]
(Displary Erantiina=0) Hibble re-map A[1])=0

www.usmicroproducts.com 11 +1 (800) 741-7755
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Tuble 13 shows the GDDEREAM map under the following condition:

+  Command “Set Re-map™ ADh 1s set o

Enable Column Address Re-map [AJO]=1)
Enable MNibble Re-map (A=
Enable Hortzontal Address Increment  (A[2]=0)
[sable COM Re-map (A4

*  [nsplay Start Line=00h
*  Data byte sequence: DO, D1, D2 D519

Table 13 : GDDRAM address map 3

SEGD | SEG ZEGZ | SEGE SEG124 | sEG125 | sEG126 | SEG1ZT SEE Oulpuls
3F 3E o oo Calumn Address
COMD oo DE374) | D6330] | DEX7.4) | Daxan) D1[74) | D130) | DOF4] | DO0) {HEX)
oM o1 J oz | oizrEg | oera) | oizeg) Das(r4] | cesio) | oesra) | Degan
COMTE 2 fososs) D5|JEEF3.I:I]I cecss|7-4)| Ceos4jan) D47 4] nmqﬁ.ml Dazaa(7 )| Dassaia )
COMTS aF  fostigra |:|511~:,r3.n]|n511a|.- 4| ce11agan) DS0ST7-4] DSDE?[‘B.EI‘II DSCSE(7:4] I'.‘EDSé|3-’.‘]I
How
com
Address
Outputs {HEX) |
{ Display Startlines() Mibsble re-map A[1]=1

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.

Tuble 14 shows the example m which the display start line register 15 set to 10h wath the tollowing
condition:
*  Command “Set Re-map™ ADh s set to:
Disable Column Address Re-map {A]O]=0)
Mnsable Maibble Re-map (A=)
Enable Horzontal Address Increment (A 2]=0)
Enable COM Re-map (AJ4]=1)
¢ [nsplay Start Line=10h (comresponds to COM15)
*  Duata byte sequence: DO, D1, D2 D319

Table 14 : GDDRAM address map 4

SEGD | SEGA SEG2 | SEG SEG124 | 2EG125 || SEG128 | SEGI2T SEE Oubpus
o0 [ 3E IF Calumn Addre
COMIS oF pofEa) | oord | oag) | DifFd) Deafag) | oe274) B Dasao) | O63F4) {HEX)
COMi4 e oea[a0) | 4. | oespo | oasira oiz6[a0) | ozera | oizvan | oo
I E
COMIT 11 | Dase2i30]] esear 4 Dazezan)| Dasear 4] C5054[3.0) | D5054(7 4/ Ds0ss)s o) ososs7 4|
COMIE 1p | Dsoseiaa)| osesalr 4] ososTia0) | ososz74) osi1a[30) | o5 1674 051 sl oS 1e7 4
Haw
oM
Culpuls Address
® [HEX)
(DiEplay Stariines10H) Mibble re-map A[‘]J:Q

www.usmicroproducts.com 12 +1 (800) 741-7755
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Tuble 15 shows the GDDEAM map under the tollowimg condition:

+  Command “Set Re-map™ Alh s set to

Disable Column Address Ee-map (A]O]=0)

Disable Mibble Re-map (A=)
Enable Horizontal Address Increment  {(A[2]=0)
Disable COM Re-map (AA]=0)

Display Start Line=00h

Column Start Address=01h

Column End Address=3Eh

R Start Address=01h

Fow End Address=4Eh

Data byte sequence: DO, D1, D2 . D833

Table 15 : GDDRAM address map 5

m—
7

SEG0 | seci | skGe BEGS SEGiz4 | SEGIZs J StGiss | SeGis SEG Ou
3] | 01 3E 3F Calumn A
COMD o0 | {HE>
coM1 o J oo | oo DEt[a0] | Dei1[7d]
| —
—
COMTE 4E |mmm_ D4a35[3.0] m
COMTE ;:N | | |
oo, baes -
{HEX)

{Display Starllinesd) Nibble re-map A[1}=0

Mote

"' please refer to Table 18 for the details of setting command **Set Re-map” AOh

" The “Display Start Line” is set by the command “ Set Display Start Line” Alh and please refer to Table 18 for the
setiing details

' The “Column Start/End Address” is set by the command “Set Column Address” 15h and please refer to Table 18
for the setting details

M The “Row Start/End Address” is set by the command “Set Row Address™ 75h and please refer to Table
18 for the setting detail

13 +1 (800) 741-7755
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7.5 INTERFACE TIMING CHART

8080-Series MPU Parallel Interface Timing Characteristics
Voo - Vss = 2.4 10 3.5V, T, = 25°C)

Symbol Parameter Min | Typ | Max | Unit
[A— Clock Cycle Time 300 - - ns
tas Address Setup Time 10 - - ns
tan Address Hold Time 0 - - s
tpsw Write Data Setup Time 40 - - ns
tosrwr Write Data Hold Time 15 - - ns
toum, Read Data Hold Time 20 - - ns
ton Output Disable Time - - 70 s
tacc Access Time - R 140 s
towir Read Low Time 120 - - ns
tewiw Write Low Time 60 - - ns
trwHr Read High Time 60 - - ns
tewHw Write High Time 60 - - ns
t Rise Time - - 15 ns
Ig Fall Time - - 15 s
tcs Chip select setup time 0 - - ns
toan Chip select hold time to read signal 0 - - ns
tese Chip select hold time 20 - - ns

8080-series parallel interface characteristics (Form 1)

Write cycle (Form 1)
CS#
tes tose
D/C# B‘ ’X:
e 7
PLTEIN tre TR
!—tF 5’ - tcycle |
WR# » bovw > Z; Loww :QF
S
< tDSW > tDH\.’\II
L Az
D[7:0 { )
[7:0] { )
Read cycle (Form 1)
CS# tesh
tCS
D/C# :X‘ ’K
A 7
P tas > e tan >
—» diF —i o tcylcle >
RD# J%: towir > Z“ towir R \
—
:tACC > ‘tDHIl
D[7:0] 7 ’W m—
ST 7
< T >

www.usmicroproducts.com 14 +1 (800) 741-7755
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8080-series parallel interface characteristics (Form2)

Write cycle (Form 2)

t

F Y

t

cycle

-

L 3

CS# ‘ tPWLR

LY
™~

=
R
- wwr

< Ccycle >
—»> ‘_tR - (.
\ ¥ N\
CS# _ Loww N Z‘ N
~ towrw ~—
.5.35 >
D/C# X
N
< tAS > tAH tCSF
WR# \ ]|
tD.'S‘.'\l' lDHW
DJ[7:0]
Read cycle (Form 2)

D/C#

A

X

-

RD# — N\

Hn..
>

t.l'-\
ton

D[7:0]

ACC

A v

XD

r s

.

tOH

L

www.usmicroproducts.com
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Serial Interface Timing Characteristics

(Voo - Vss =2.410 3.5V, T, = 25°C)

Symbol Parameter Min | Typ | Max | Unit
toycie Clock Cycle Time 2350 ) } ns
tas Address Setup Time 150 _ _ ns
tan Address Hold Time 150 - - ns
tess Chip Select Setup Time 120 - - ns
tesi Chip Select Hold Time 60 - - ns
tosw Write Data Setup Time 100 - - ns
tonw Write Data Hold Time 100 - - ns
tew Clock Low Time 100 - - ns
teeks | Clock High Time 100 ; - ns
tr Rise Time - - 15 | ns
te Fall Time - - 15 ns
Serial Interface Characteristics
DIC# ><
tas tan ,
cs# \ - - /
tcyclu d
torke torkn
SCLK(Dy) ‘\
tr I tr
D tnsw tDHW
SDIND,) >< Valid Data ><
cst N\_ _
ek L L L O b L |
SDIN(Dy) 4 D?Y Dsy D5\)( D4Y : y D2 D Y DO
N PN AN PN e N AN PN e

www.usmicroproducts.com 16
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8. POWER ON / OFF SEQUENCE & APPLICATION CIRCUIT
8.1 POWER ON / OFF SEQUENCE

Power ON sequence:

1. Power ON Vbb.

2. After VDD become stable, set RES# pin LOW (logic low) for at least 3us(t1)
and then HIGH (logic high).

3. After set RES# pin LOW (logic low ), wait for at least 3us(t2).Then power ON
Vcce.(1)

4. After Vcc become stable, send command AFh for display ON. SEG/COM will
be ON after 100ms(tAF).

ONVpp RES# ONVgc  Send AFh command for Display ON
| [
| I |
Voo | | ‘
[ T | !
[
GND | ...I_,,_..I_,,JI_ ....... e e e e — -
LR E
I
RES# : | '
[
! Ju._:.._.._..L ................................ -
GND I |<_t'_,| :
| ! 2 |
I [ '
Vee A T
GND l-l-l-l-l-l-l-.li-l-.—lr ———————————— -: ——————— : ——————————————————————————————— —_—
I
! I :‘ tar H|
[+ >
[ ON
SEG/COM : (
: o - OFF

Power OFF sequence:

1. Send command AEh for display OFF.
2. Wait until panel discharges completely.
3. Power OFF Vcc. (1), (2)
4. Wait for torr. power OFF VDD. (Wwhere minimum torr=80ms, typical torr=100ms)
Send command AEh for display OFF OFF Ve OFF IVDD
| |
Vee ' I
: :\IIIIIIIIIIIIIII”L‘
GND_ _________ e o A S {.,II.IJI,I.I.IJI,I.I_III..
: L- torr
Voo ' '
| |
GND-mcamoe drermiime N _i_\

Note:

(1) Since an ESD protection circuit is connected between VDD and Vcc, Vcc
becomes lower than Vbb whenever VDD is ON and Vcc is OFF as shown in
the dotted line of Vccin above figures.

(2) Vcc should be disabled when it is OFF.

www.usmicroproducts.com 17 +1 (800) 741-7755
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8.2 APPLICATION CIRCUIT

VEC 2
VDD 21

3

1D
70
o
1

HE ‘O‘O‘O

¥ 24

o 25

= 26

= 37

28

| vag Vs 29
P13602

Recommend components:

C1: 4.7uF/16V (0805).

C2: 0.1uF/16V (0603).

C3: 4.7uF/25V (Tantalum type),or Solid Tantalum 4.7uF/ 25V/ A Case
(Vishay 572D).

R1: 1M ohm(0603) ,1%.

This circuit is designed for 8080 8-bits interface.

www.usmicroproducts.com 18 +1 (800) 741-7755
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EXTERNAL DC-DC APPLICATION CIRCUIT

L1 | |— ?CC

Lot { ke ¥t { i

L w1 g
Vi D
7

| HJ-«
Ex
N—t
l_..

g

[ EHAELE

CTEL FE
GHD DEHD

TPEG1045

Th|ln | b=

o b

1
.._/\/\é\__.

Recommended components

C1: 100nF(0603) / 25V, C2 : 4.7uF (Tantalum type) /25V.

C3:4.7uF (Tantalum type) / 25V.

Cff : 22pF(0603) / 16V.

D1: Schotty Diode.

L1: 10uH.

R1: 2M ohm (0603),1%, R2: 232K ohm (0603),1%.

VBAT = 1.8V ~ 6.0V(The detail application, please refer the IC data sheet).

8.3 COMMAND TABLE

Refer to SSD1325 IC Spec.

www.usmicroproducts.com 19 +1 (800) 741-7755
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9. RELIABILITY TEST CONDITIONS

No. ltems Specification Quantity
1 | Hightemp. 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 0 o
4 humidity (Operation) 65°C, 90%RH, 120hrs 5

Thermal shock -40°C ~85°C (-40°C /30min;
o (Non-operation) transit /3min; 85°C /30min; transit 5
P /3min) 1cycle: 66min, 100 cycles

Frequency : 5~50HZ, 0.5G
Scan rate : 1 oct/min

Time : 2 hrs/axis
Testaxis: X, Y, Z

6 | Vibration 1 Carton

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

6 faces
Cycles: 1

Air discharge model, £8kV, 10
times

7 | Drop 1 Carton

8 | ESD (Non-operation)

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.
3. The degradation of Polarizer are ignored for item 1, 4 & 5.

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.
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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.

A

100%
90% i
~ ~ S 10()[0

Brightness

Y

!

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.

6= 0°
ty
) +¢
(—\\‘
\ 1 x B \ K ] +x
—x X
(6 direction) (¢ direction)
-y -y
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
Plate Form —&I ——

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

Measurement
Header

Westar FPM-510
Display Contrast /

Panel H Response time /
View angle Analyzer
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C. ESD ON AIR DISCHARGE MODE

R 330 ohms ESD
i NN\— 2;9 Z .
DISCHARGE
TIP
V. —/—c
150pF
RETURN
v \

EUT

I

GROUND PLANE
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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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