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SPECIFICATION

PART NO. : OELIM0082-Y-E

OLED
Display

128X128

1.13"

This specification maybe changed without any notice in order to improve performance
or quality etc.

Please contact TRULY Semiconductors LTD. OLED R&D department for update
specification and product status before design for this product or release the order.
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TRULY “15% TRULY SEMICONDUCTORS LTD.

Rev: 1.2 Jun.15. 2013
N PHYSICAL DATA

No. Items: Specification: Unit

1 | Diagonal Size 1.13 Inch

2 | Resolution 128(H) x 128(V) Dots

3 | Active Area 0 28.80 mm’

4 | Outline Dimension (Panel) 37.62(W) x 41.31(H) mm’

5 | Pixel Pitch 0.225(W) x 0.225(H) mm®

6 | Pixel Size 0.205(W) x0.205(H) mm®

7 | Driver IC SSD1329Z7 -

8 | Display Color Yellow -

9 | Grayscale 4 Bit

10 | Interface Parallel / Serial -

11 | IC package type COG -

12 | Thickness 1.45+0.1 mm

13 | Weight 3.7+0.2 g

14 | Duty 1/128 -

N ABSOLUTE MAXIMUM RATINGS
Unless otherwise specified, Vss = 0V (Ta=25T)
Items Symbol Min Typ. Max Unit
Logic Vb -0.3 - 4.0 A%
glzll)tgllgye {)/lg'fer Voo 0.3 ] 4.0 v
Driving Ve 0 - 18.0 \Y
Temperature I e 10 C
Storage Temperature Tst -30 - 80 C
Humidity - - - 90 %RH
NOTE:

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are

exceeded.

Functional operation should be restricted to the conditions as detailed in the operational
sections of this data sheet. Exposure to absolute maximum rating conditions for extended

periods may affect reliability.

TRULY SEMICONDUCTORS LTD.
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TRULY “15% TRULY SEMICONDUCTORS LTD.

Rev: 1.2 Jun.15. 2013
N ELECTRICAL CHARACTERISTICS
€ DC Characteristics
Unless otherwise specified, Vss= 0V ,Vpp=2.4V to 3.5V (Ta=257T)
Items Symbol Min Typ. Max Unit
Logic Vobp 2.4 3.0 3.5 A\
\S,‘;ﬁl:; IO buffer | Vppio 1.7 3.0 Voo \
Operating Vee 9.0 13.0 16.0 \Y
Input High Voltage Vin 0.8 x Vpp - Vop \Y%
Voltage | ow Voltage Vi Vss - 0.2 X Vpp \%
Output High Voltage Vonu 0.9 x Vpp - Vop \Y%
Voltage | ow Voltage VoL Vss - 0.1 X Vpp \%

TRULY SEMICONDUCTORS LTD.
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TRULY "157 tRyLy SEMICONDUCTORS LTD. Rev:12  Jun.15.2013

@ AC Characteristics
Use 8080/6800-Series MPU Parallel Interface or Serial Interface
1:6800 Series MPU Parallel Interface

Conditions:
'op ~ Vs =24 1t0 3.5V
Ty =25%C
6800-Series MPU Parallel Interface Timing Characteristics
Svmbol | Parameter Min | Tvp Max | Unit
tovde Clock Cvcle Time 300 = e ns
tas Address Setup Time 0 = e ns
tap Address Hold Time 0 = . ns
tosw Write Data Setup Time AD - - 13
toEw Write Data Hold Time 15 = . ns
toER Fead Data Hold Tune 20 = . ns
ton Output Disable Time - . 70 s
tace Access Tune 5 = 140 ns
PWezr | Chip Select Low Pulse Width (read) 120 | - - ns
Chip Select Low Pulse Width {write) 60
PWesy Chip Select High Pulse Width (read) &0 = 5 ns
Chip Select High Pulse Width (write) 60
tp Fize Time S = 15 ns
tg Fall Time S = 15 ns
6800-series MPTU parallel interface characteristics
e X <
a A
as N Tan »
F 3 E
e X X
T A
E / \
R
- T\.'!.'-\.'lt — =
) , FWesn
—_— N Iﬂl‘.:i".'l'ﬁl. p
CS# \ ty —
Ir I . . e
ﬂ Toom ff—
D[7-0)(WRITE) Valid Data
g . © oo B
b,
§ tow *
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2:8080 Series MPU Parallel Interface

Conditions:
Voo ~ Vs =24 t0 3.5V
Ty =25°C
8080-Series MPU Parallel Interface Timing Characteristics
Syvmbol | Parameter Min Tvp Max Unit
towde Clock Cyele Time 300 S = 1%
tas Address Semp Time 0 5 = ns
tan Address Hold Time 0 . = 1%
toow Wirite Data Setup Time 40 . = 1%
toEw Write Data Hold Time 15 . = 1%
topm Fead Data Hold Tune 2 = = 1%
ton Output Disable Time - - 70 ns
tace Access Tune = . 140 1%
PWers | Chip Select Low Pulse Width (read) 120 - - ns
Chip Select Low Pulse Width (write) a0
PWea Chip Select High Pulse Width (read) a0 = = 1%
Chip Select High Pulse Width (write) &0
tp Fize Time = = 13 1%
tp Fall Time = . 15 1%

8080-series MPU parallel interface characteristics

-
D/C% Xr _X
IAE- I.—'LE
o M
Cs# 7/
15 __
e = tn‘ﬂa - -[1 t
-4 T L
PWesL e P o
RDz ) W
f oz
I il A
R %\ i e
WR# y T P
% Yy f;;;%:;:;%;;; i;/
i s i
o
L tosw Nl
D[7:0] r N =
Walid Data
. I
DI[7-01 tace —
ead data from dover N
® ) Valid Data .
7T AR A
- : -
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TRULY "157 tRyLy SEMICONDUCTORS LTD. Rev:12  Jun.15.2013

3:Serial Interface

Conditions:
Voo ~ Vs =241t 3.5V
Ta=25°C
Serial Interface Timing Characteristics

Syvmbol | Parameter Min Typ Max Unit
tonde Clock Cycle Time 250 = . s
tas Address Setup Time 150 = . 1%
tap Address Hold Time 150 = . 1%
trss Chip Select Setup Time 120 = . 1%
tosyg Chip Select Hold Time al = 5 ns
tosw Write Data Setup Time 100 = 5 ns
toEw Write Data Hold Time 100 = S ns
terrn Clock Low Time 100 = S 1%
teiEm Clock High Time 100 = 5 1%
tg Rize Time 5 = 13 ns
tg Fall Time . = 15 1%

Serial interface characteristics

o
DIC# ><
| E
~ Las J ~ AH
| | i .
CS# N Tcss i © csE /
e Covecle >
m lox o ICLEH
e -
SCLK(DO0) / \
e o £ | =
il - . Togw : B IoEYy
SDIN(DI1) Valid Data

CS# \ /_
SCLK(DO)

sompy —< b7 X b6 > ps X b X o X p X m X oo >——
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TRULY "157 tRyLy SEMICONDUCTORS LTD. Rev:12  Jun.15.2013

N TIMING OF POWER SUPPLY

To Protect OLED panel and extend the panel life time, 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 Vpp 1. Send Display OFF command

2. Delay 100ms 2. Power down Vc(High Voltage)
3. Power up V¢ (High Voltage) 3. Delay 100ms

4. Delay 100ms 4. Power down Vpp

5. Send Display ON command

On VDD On VOO Dhsplay On Display ofl” CITVCC OITVDD

VD VD

GND +J MLy \
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TRULY “15% TRULY SEMICONDUCTORS LTD.

Rev: 1.2 Jun.15. 2013
N ELECTRO-OPTICAL CHARACTERISTICS (Ta=25C)
Items Symbol Min. | Typ. | Max. Unit Remark
Operating Luminance L 65 80 - cd /m’ Yellow
30% pixels ON
Power Consumption P - 135 | 160 mW
L=80cd/m’
Frame Frequency Fr - 100 - Hz
_ CIE x 0.42 0.46 | 0.50
Color Coordinate Yellow CIE1931 Darkroom
CIEy 0.48 0.52 | 0.56
_ Rise Tr - - 0.02 ms -
Response Time
Decay Td - - 0.02 ms -
Contrast Ratio* Cr 10000:1 - - Darkroom
Viewing Angle /A0 160 - - Degree -
Operating Life Time* Top 35,000 - - Hours L=80cd/m’

Note:

1. 80cd/m’ is base on Vpp=3.0V, Vcc=13.0V, contrast command setting 0x7F;

2. Contrast ratio is defined as follows:
Photo — detector output with OLED being

Contrast ratio =

“white”

Photo — detector output with OLED being

“black”

3. Life Time is defined when the Luminance has decayed to less than 50% of the initial
Luminance specification. (Odd and even chess board alternately displayed)
(The initial value should be closed to the typical value after adjusting.)

TRULY SEMICONDUCTORS LTD.
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TRULY "15%] 1Ryl v SEMICONDUCTORS LTD. Rev :

1.2 Jun.15. 2013

N INTERFACE PIN CONNECTIONS

No Symbol Description

1 NC No connection

2 VSS Ground

3 VDD Power supply pin

4 VDDIO Power supply for I/O buffer

5 BS1 MCU bus interface selection pin

6 BS2 MCU bus interface selection pin

7 IREF Segment output current reference pin

8 NC No connection

9 /CS Chip select input pin

10 /RES Reset signal input pin

11 D/C Data /Command control pin

12 /WR MCU interface input pin

13 /RD MCU interface input pin

14 DO Data bus or as SCLK in Serial mode

15 D1 Data bus or as SDIN in Serial mode

16 D2 Data bus or should be left open in Serial mode
17 D3 Data bus or connected to Ground in Serial mode
18 D4 Data bus or connected to Ground in Serial mode
19 D5 Data bus or connected to Ground in Serial mode
20 D6 Data bus or connected to Ground in Serial mode
21 D7 Data bus or connected to Ground in Serial mode
22 VCOMH High level voltage output of COM signal

23 VCC High voltage supply for OLED panel

24 VSS Ground

25 NC No connection

TRULY SEMICONDUCTORS LTD.
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TRULY "15%! TryLy SEMICONDUCTORS LTD. Rev:12  Jun.i5.2013

N COMMAND TABLE

@ Write command table
(DiCE =0, BW# (WE#) = 0, E (BD#) = 1) urless specific settinz is stated

Fondamentsl Command Table
VC#F] Hexr (D7 | D6 | D5 ([ Dd | D3 | D2 | DY | D0 | Command Drescription
0 15 0 b q i ] 1 1] 1 Sefop Cobimm star and end address
o larsar| + « | oa, Al Al A | A LA[5:0]: Stare Address, range:00h-3Fh (RESET = (k)
[3_ ] . = o i ' B[3:0]: End Address, ranze:00h-3Fh (RESET = 3Fh)
I | B[3:0] B. |B, | B, | B, | B, | B, Set Cobann
Addrazs Pleaze refers o Section B 10 Graphic Ddsplay Data BAM
[GDDEAN) for reladonship berween Column Address
sefting and GODE AN stacrare.
1] 15 0 1 1 | 1] 1 ] 1 Serop Fow start and end address
0 (A[607| * | As| As | A | A | A | A | A A[ﬁ-ﬂ':.i 513.!.'[.'5:.-1:!3]'%55. I&Jlgl.!i':l'l:']l-u_._"ﬂ‘_ I.'E_'E?ET—= i1 §]
o [Bsal| ¢ | B | BB | B | B | B | B foeimon B[6:0]: End Address, ranze:00h-TFh (FESET = TFh)
Addrazs Pleaze refers to B.10 Graphic Display Data RAM
(GODEAM for relatonship bemwssn Eow Address
satting and GODPAM stracrare
H El | D | 0 ] o3| 0 0 1 S _ |A[7-0]: Set Contrast Value, range:0~ 1553, (RESET =
0 lAO]| A | A A | A | A0 | A | A | A [Ren (ROR)
] B2 I 0 |0 0 o 0 0 A[7-1]: 52t Second Pre-charze Speed
O OJAITOT A, [ A | A A [ A 4 )A | A i _ .
A[7-1] = D0O00000, Second Pre-chargs speed = ]
A[7-1]= 00000010, S=cond Pre-chargs speed = 3
ATT-1F= 1111111k, S=cond Pre-chargs speed = 255
The RESET vahwe of A[7:1] depends on the value of the
Set Second  |comerast currest (B 1k} and is equal to:
Pre-chargs 2*81b A[T:07 =1 (maximum TFh)
Spead
A[0] =0, Disable deubling the Second Pre-charze spead
(RESET)
A[]] = 1, Erable doubling the %econd Pre-charge speed
Pleaza refer fo Fizurs 10-3 for the illustration of
difference Second Pre-charge spesd seffings.
H a0 i b | @ | | a 0 H AT1-0]: Icon contral
- 5 ' " " A[1-0] = 00h, Icon RESET #o normal display (RESET)
g [ faof Ky A | A A[1-0] = 01b, Icon All ON (without altering icon ON
OFF register)
A1:0) = L0b, Icon AL OFF (without altering ican O3
Set Master UFF register)
fcon Control {1 — o, Disable icon display (RESET)
A[3] = Lb. Enable icon display
A[5] = Ob. Disable Wy, charge puinp circuit (RESET)
A[5] = Ib. Enable Vg chargs pump cinoait

TRULY SEMICONDUCTORS LTD. P.13/29



TRULY "15%! TryLy SEMICONDUCTORS LTD. Rev:12  Jun.i5.2013

Fondamental Command Table
C#| Hex | DY | Dé | D5 | Dd | D2 | D2 2 | Dl | Command Diescription
0 Al | 0 | i | ] LA[7-0]: Set Icon cumrent ange
O (A[TO] A, | A | A | A A | A |A | A i i

LA[7-0] = 00h, max icon current = §.0uA
LA[7-0] = 01h, max icon curremt = 0.5uA
LA[7-0] = 02h, max icon current = 1.0uA
LA[7-0] = 05h, max jcon current = 1. 5ud
LA[7-0] = 04h, max icon current = 2.(eA

2
(=]
i

Set Icon i
Current Range (A77-0] = FCh, max icon current = 125 (ud
LA[7-0] = FD'h. max icon current = 126 504
JA[7-0] = FEh, max icon cument = 127 .0ud
LA [7-0] = FFh, max icon current = 127 5ud (RESET)

Note
''The larger the icon current Tanze &, the better the
uniformeity is.
| 92 | d |0 | 0| a | 0 Set each Icon current by the foromila:
0 | Ampag| = A | oan, | ao, | An, | A | AD, | AR (AN[G-0] / 127) = max icon carrent,

e = : : (where the max icen corrent is defined by the command
b |aten ALl | AL, | ar | &1, | A | a1, | A R

. g2 Icon Cument of I0%0 = (A0[6:0]'127) % max icen
B |asapeog = | asn | asz | asz | A, | asz: | Az | As2 CumTEDL

O |ae3peog| = | as3 | as3 | ass, | aed, | ass; | aas | as3,
LAO[E:0]: icon current for TCS0, rapze; (0h-TFh
A 1[6:0]: icon current for TCS 1, rapsze: 00k~ TFh
Set Individual
Icon Cwrrent
LAG2[6:0: icon current for ICS62, range: (b~ 7Fh
A3 [6:0]: icon current for ICS63. range: (k- 7Fh

Mote

"' Al 64 lexals {1 level for sach ICS siznals) of icon
currant must be entered, in order to opsrate this
command properly.

' The icon current of the umised ion pins mast be st
oo zero by thiz command,

) a3 | 0| -4 | o0 i 1 [ndividoal icon selection:
0 |A[TO] A, | A, | A | A A | A A A LA[5-0]: select ope of the 84 icons from IT50 - IC563

LA[7-6] = 00D, hurn OFF selected icon
Set Indrvidual [A[7-6] = 0lb, m OX salecied icon
[con ON / OFF [A]7-6] = 11b, blick selected icon
F.emister
g.g A[7:0] =08 0MK00, o ON icon ICSD
A[7-07= 0011181 1%, num OFF icon IC543

0 a4 | | 0 1 i 0 LA[7-6]: Master comerel of Toon register
0 JA[TA]| A, | 4 * i # i . , X i
73] s Set Icon OX 1 |A[7:6] = 00b, harn OFF all icon
OFF Begisters |A[7:6] = 0lb, um O all icon
A[7-6] = 11b, blink all icons

TRULY SEMICONDUCTORS LTD. P.14/29



TRULY "157 tRyLy SEMICONDUCTORS LTD. Rev:12  Jun.15.2013

Fopdamental Command Table
VC#| Hex | D7 | D6 | D | D4 | D2 | D2 1 | DD | Command Description
0 a5 i 0 | i 0 1 0 LA[2-07: Set Icon blinking cycle
0 |A[70]] ® * q i

-
i

_:u-
=

A[1:0] |blinkms cveles  |A[2:0] |blinkins cvele

00db  |0.255ec 1L |1.235ec
00lh  |0.50kec I0lh  |1.50=pc
010k |0.73sec 1106 |1.73sec

0116 |L.00sec(BESET) |111b  |2.00sec

Set Iron

Blinkms Cvele |Noge

" Blinking cycles is measurad af reset icon frame
frequency and dury ratio of 30% { r2fer to Fizure 10-4
for the meaning of 307%: duty ratio)

* There iz 10% tolerance in the above blinking cycle
vahaes,

" A[5:4] nmust be set to 01b.

] ) | 0| 0 | ] 1 i o LAT2-00: Set icon DC dnwe AT dove duty mtio
= L " s

¥ | e e 2 [ ] 2 0Mb  DC drive (RESET)

Q01b 63 | &4 duty mario

0100 a2 [ §4 duiy ratea

011h &1 /G4 dory ratia

1000 &l §4 dury rateo

101h 50 G4 dory ratia
1100 58/ &4 duiy raisa
111b 57/ 54 dory ratia

LA[7-4]: St icon frame frequency

The icon frame frequency (Feas) = calonlated by this

Formda:
Set Iron E 64000
Driving R e (AT 4]+1)
Scheme and
fonFrame  honore A17:4] i mnged from 315 as follow.
Frequency
Al7:4] setimz
Jiblb |3 10116 [I1d
Ji106  |6d 11006 124
g1l |7d 11016 [13d
10006 |54 11106 [E44d
10016 [od (RESET) (11110 [E3d
10106 [10d
Example: when in default caza,
1-'”,.4-—":"I'l:":":I =1005
64 = (9 +1)

Note
Icon frame freguency pmest WOT be st we (0000,
* There is 19% tolerance in the above fequency valus

TRULY SEMICONDUCTORS LTD. P.15/29



TRULY "15%! TryLy SEMICONDUCTORS LTD. Rev:12  Jun.i5.2013

Fondamental Command Table

DC# Hex (D7 | D6 | DF | D4 (D3| D2 | D2 | DO | Command Description
p | a0 [L|o|1[o|o|o]o|o Fle-map setiinz in Grapkic Display Data FAM
DA Ar [ A A | A | A |4 | A | A (SRR

A[7-0); Remap (RESET = 00k)

LA[0] = 0, Ddzable Columm Address Fe-map (RESET)
|A[0] = 1. Enable Column Address Fe-map

A[1] = O, Dizable Wikkle Fe-map (RESET)
A[1] = ', Enable Nibhle Be-map

Set Be-map
|A[2] = 0, Enable Horizontal Addrezs Increment
(BESET)
|A[2] = Ib. Enable Vemical Address Increment
A[4] = Ob, Diizabls COM Be-map (RESET)
A[4] = Ib. Enable J0M Be-map
A[5] = Ob. Dvizable COM Split Odd Even (RESET)
A[5] = 1b. Enahle C0OM Split Odd Even
| Al i 0 1 ] 0| a a 1 _— |A[5-07: Vermical shift by serting the starting address of
R T s | B - I I O T T Sat Display display EAM from 0 ~ [17 (RESET = (k)
; 3 e Start Line
| A2 | 3 |1 o|0] 0 i H A[5-0): Set vertical offcet by COM from O ~ 127
0 (A0 ¢ [ A A A A |A]A A - (BESET =k}
Set Ddizplay
Offze .2 Sat A6 o DLC0000 o move COM LS towards

OO0 direction for [6 row

0 | As p |1 |oc|0|L|o|0 (A Normal display (RESET)
o | as pl1|leflo|r]al1
o | as 0 1 0 0 1 : o A 5- A O (All pizels have zray scale of 135, G515)
0 | A7 efllojegl | |setDisplay  |As- Al OFF (Al pixels have gray scale of 0, GS0)
Mode
47 Inverse Display (GS0 = GS15. GS1 = G514, G52
G813, )
0| At o |o |01 |e|1]|o]|1 [A]5-0); et MU ratio from 16MUX ~ 12EMLX:
e s e | e R il | A[5-0] = 15 represents 1SMUX
LA[5-0] = 16 represents 1 TN
e MUR lags0)= 126 represems 127MUX
[4]5-0] = 127 represenrs 128MUX (RESET)

It should be noted chat A[6:07=0-.14 is ot allowed

H 1 ] 1 1 i O |oat Sleen A[0] = Ob. Sleep mode ON (The display i OFF)
' Sk LA[0] = I, Sleep mode OFF (The dizplay is ON)

=

TRULY SEMICONDUCTORS LTD. P.16/29



TRULY “15% TRULY SEMICONDUCTORS LTD.

Rev:1.2 Jun.15. 2013

Fondamental Command Table

DCe

Hex

Dd

D&

D

Do

Command

Descripton

H
H

El
A[74]

Dy

As

H
Ay

1
A,

D4

Ay

LE

Set Phase
Lanzth

A[7-07: EESET and first pre-chargs phase lenzth

(RESET=33h)

A[3:0); Phase I period of 1~15 DCLE s (RESET=3L)

eg A[3:0]=1111b, 15 DCLE Clock

A[7:4];: Phase 2 period of 115 DCLE s (RESET=5h)
eg A[7:4]=1111h, 15 DCLE Clacks

Maote
') DCLE iz invalid in phase 1 & phaza 2

A[59]

As

A,

A

A

Set Frame
Frequency

Sef the frames frequency of the matrix dezplay

A (60 Tocal mamber of DCLE s por row. FRansing from
14h to 4ER T:CLE s (RESET = 13h)

Then the frams Frequency = DCLK frag (A600].
Note
Tt iz recommend to et B2 A[6:0] to
Bl A[3:0] - pulse width of G515

B3
A[TH]

L=

(=)

L=

—

Set Froar
Clack Divider
Cizcillator
Frequency

LA [3:07: Define divide ratio (D) of display clock {CCLE)D
Diivide ratic=A[3:0]+1

(BESET is 00000, ie. divide ratie = I

A[7-4]): Set the Oscillator Frequency. Free. Oscillasor
Fraquency mereases with the value of A[74]
and Vice Versa.

Rapge:Ch-Fh

(BESET= 0b reprezents S00EHz,
rypical st=p valoe- 4%: of previous valose )

St Defanlt
Gray Soale
Tabla

The default zray scale fable is :2t in unit of DCLES as
follow:

G51 level Pulse width =2 DCLE:
G521 level Pulse width =4 DCLE:
353 leval Pulse width = 6 DCLE:

G513 lavel Pulse width = 26 DCLEs
G514 level Pulse width = 28 DCLES
G515 level Pulse width = 30 DCLES

Mot
The pulse width is counted from Phase 2 to Phaze 4.

* The palse width DCLE: of sach G5 is bounded by
above values in spite of the sefings m Phase 2 period
and Phase 3 period (refer to command B1h, BBh)
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Fondamental Command Table

Do

Command

Description

DVCF| Hex | D7 | D6 | DS [ D4 | D3| D2 [ D2
i | Bf i 0 |1 | 1) a0

0 |aqzay| = * | Al Aly | Al

0 |axgsoy| - | az,

Al Al

A, AZ,

I FRETLE | .
0 [arsprag o .

4, | A1g,
AES,

Ald,
AL,

ALS;
AlS,

Ald

Al Al

Al

aAld
All

Look Up Table
for Gray Scale
Frulze widih

Sef gray scale (351-2G513) palse width in untt of
DCLE:.

LA 1[5:0]. vahee fog (551 level Pal:e width

LA 250, value for G52 lewel Palss width

LA 14[3:07, value for G514 level Palsz width
LA 15[3:00, vahae for G515 leval Palss width

Mot
! The pulse width value of G51, G52, ... . G515 should
oot be equal. ie. G515 . <GELS

* The pulse widrh is countad from Phase 2 to Phase 4.

T The palze width DCLE: of each G5 is tounded by
above sefmings in spite of the settinzs in Phass 2
period and Phass 3 period (Tefer to command Bk,
BBR)

o lap]| ¢ |+ | ¢ A, A,

Set Second
Pre-chargs
[Beriod

LAT3-0]: Set Second pre-charze period
J000k O DCIE
Q001 DCIEs
0010 DCLEs

Pt

Ol 7 DCLEs (RESET)

1111y 15DCLESs

0 |A[50]

Sef First Pre-
charge voliags,
V>

LAT5:0]: Set First Precharge voltage
0000006 0.30% VW,
0000016 031 %V
0011116 0.85% Ve (RESET)
0.83% Vr

1.00 Eir.;'\.; Or ConOmect 1-r.;'\.;|5.||| if
Ve ® Voo

011111b
1sxxaxh

o |ApE0l| o | o | o A, A

St Vo

LA [0 Crefpat Level high veltape for COM sizpal
000000 051wV

100 0.58 "'..I|||;|

100000 065wV,

110006 075 5V

111ile 034 =V, (RESET)

LIOF

Command for Mo Operation

o lapi|o|lo|lof1 |0

Set Command
Laock

LA[2]): MU prodection statos [reset = 12h]

A[2] = Ob. Unlock OLED driver IC MO interfacs from

enfering command [Teser]

A[2] = Ib. Lock QLED dniver IC MCU interface from

Snfering command

Mote

" The locked OLED driver IC MCU interface prohibits
all commands and memory access except the FDR
command

TRULY SEMICONDUCTORS LTD.
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Set (GAD (DVCE =0, EWR(WE=)= 0. E(ED#) = 1) unless specific seiting is star=d
i-raphic acceleration command

DVCE| Hex |D7|D6|DE DY D3| D2 D210 ] Command Description
0 3 (fojofr)oejaofof1]l A[0] = Ob: Disable Fill rectanzle
0 :1|.[-|-|:|] & * - A_' & « A A .|!|.[|:|: = 1h: Enakla Fill fEI.'.‘IﬂI:Ig..E MSET::
Graphic A 1] = b Disable x-wrap
- A[1] = 1k Epable wrap around in x-direction during
Apceleration : 7]
Command copying and screlling (REESET)
Oy A[4] = Ok Dizsable reverse copy (RESET)
A[4] = 1b: Enable reverse darms copying.
0 24 Qo] 1| |Q]1]0]|D 4[3:0]: Cobmn Address of Start
N = * 5 | Mz | A s
A["D! sl ind i i i B[5:0]: Fow Address of St
B[ 607 B:|B.|Bs|B:|B: (B |B
O[30 * | * [ |G| Ca| G| G |G IZ[50]): Colamn Address of End
D[&a]| = (D | Dy (D, | Dy | D | D, (D .
D[6:0]: Row Address of End
o |Ep0]|E | E|E BB |E: | B B A s
E[7:0): Ser Gray scale patierm
E[7:0] Thiz byee & divided inte o oibhles, Th_g
mast significant 4 hits represent the gray scal
Daw Recfangle level of the left pmel of cach group. The least
sigmificant 4 bits represent the gray scale level of
the mpht pixel of each egroup. Plsase refer to
Figare 10-16 for the gray scale pattern sefting
examples.
e
"p=A=C=63
Q=B<D=127
0 25 Qa1 | 0|0]1]0]1 A[5:0): Cobapn Address of Start
0 :1|.[.‘-"|:|] . ’ JI--. -Iglq -l!ll -"-l-; A -'JL % Tt
o |Bre01| * |Be|B. |Bi B | BB B PR o Ayt aa
O Q30 = * G G| CalCafCy|C C[5-0]: Colamn Address of End
0 | D& D, D, D, | Dy (Do Dy, [ D
o |E[50]] *| *|Es|Es|Es|Ex|Ei |Ea D[6:0]: Row Address of End
O (FEd]| * |E|F|E|F|F|E|E

E[3:0]: Cobman Address of Mew S@n
Capy
F[6:0]: Fow Address of Wew Stant
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(Graphic acceleration command

D/C#| Hex (D7|DG|D5(D4|D3|D2|D2|D0| Command Description
a M (o|@)l|j0|Oo]1]|Ll (D A[3:0]: 1-63 borizontal offset in oumber of 2126 cobumn)
1] .JI.[.‘-"D] . | AL .|!L| Al _d‘c A | A i oo haorizontal scroll
o (Bl&L}| * [B.|B.|By|By|B:|B B, B[§0]: 0127 star row address for horizontal scroll
O |C[IOp| = | *|*]* * e |G L
o |ppro|D.|DW|Ds|Dy|D:|D:| D0 |D 114 5=mLﬂlzi“?ﬁ1;L?'“l
0 |E[60]| * |Ee|E: |E|E | E:|E B Oib 30 fames
10k 100 fames
Harzootal and 11t 200 frames
WVertcal Scroll D[7:0]: momber of rows to be H-scolled
B+D ==12%8

E[5:0] 1-83 sinmaltaneaus contimaeas vertical sorall affset

in momber of row

i oo wertical scrall

[ nte:

" Scrolling operate: during dizplay on.

" Tha paramatars shoold not be changed afier scrolling i
activared

[Thds comee=and deactivares the screlling actiom.

a 2E o911 e[| Y1 0| SwpMoving [ote
" Afie wnding Fh command to dsactivabs the scrolling action,
Fho ram data needs oo be rewTittan.

[Tkds comeeand activates the wcrolling fencticn accending to the
0 IF oo 1 e 1]1 |1 StartMowing hetting dome by Horzontal & Vartical Scroll comnaand 26h

U Read command table
(D/C#=0, RIW#WR#)=1, E(RD#)=1 for 6800 or E(RD#)=0 for 8080)
D7 = O:reserved
D7 = 1:reserved
D6 = O:indicates the display is ON
D6 = 1:indicated the display is OFF
D5 = Oreserved
D5 = 1reserved
D4 = O:reserved

D4 = 1:reserved
Mote: Patterns other than that given in Command Table are prohibited to enfer to the chip as a command;
Otherwise, unsxpected result will occur

D,0:0:0,0;0,0,0; Status Register Read
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N INITIALIZATION CODE
Void init oled()

1
//DISPLAY OFF

Writecommand(0xAE);

//Set Column Address
Writecommand(0x15);
Writecommand(0x00);
Writecommand(0x3f);

//Set Row Address

Writecommand(0x75);
Writecommand(0x00);
Writecommand(0x7f);

//Set Contrast Current
Writecommand(0x81);
Writecommand(0x7F);

//second pre_charge speed
Writecommand(0x82);
Writecommand(0xFE);

//Set Re_map
Writecommand(0xAO);
Writecommand(0x51);

//Set Display Start Line
Writecommand(0xA1);
Writecommand(0x00);

//Set Display Offset
Writecommand(0xA2);
Writecommand(0x00);

//Set Display Mode
Writecommand(0xA4);

//Set MUX Radio
Writecommand(0xAS8);
Writecommand(0x7F);

//first pre_charge phase length

Writecommand(0xB1);
TRULY SEMICONDUCTORS LTD. P.21/29
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Writecommand(0x53);

//Set Frame Frequency
Writecommand(0xB2);
Writecommand(0x23);

//Set Front Clock Divider/Oscillator Frequency
Writecommand(0xB3);
Writecommand(0x51);

//Set Default Gray Scale table
Writecommand(0xB7);

//Set Second Pre_Charge Period
Writecommand(0xBB);
Writecommand(0x07);

//first pre_charge voltage
Writecommand(0xBC);
Writecommand(0x1F);

//Set Vcomh
Writecommand(0xBE);
Writecommand(0x1F);

//Set Command Lock
Writecommand(0xFD);
Writecommand(0x12);

//DISPLAY ON
Writecommand(0xAF);

h
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N SCHEMATIC EXAMPLE
€ 8080 Series Interface Application Circuit

S50132497 .
- =
[ O B i N B o [ A B
umoammwu|mm\|ﬂi|aﬁ\—mmqm@muumu
e = = —| —| —| —| —| 7| e | oo oy
—i
L F
[
= o —| o v o= ouy | | ST
= mf o oof oof o o o oo <Y
O O = & o O O O
CRBIO:7]
———8
[ [V | O T e B T [ [
= o~ = )
== o o =
@ Serial Interface Application Circuit
SSD13297 .
0 =
Lo O — oy b L N R 0 R
CJU")DDmmE‘i—'LJ‘mL._l\‘G’—'|DD‘—C\JN‘J-¢LOLQHK_J(_JMQ
Z = = oo E Zlor olEr oo o oo o000 > > = =
—| ol w1 = o | | o o @ = | | | ] o] | m] @ o | o) oo | o
_.
o .
— o
o 0
PN >0 ¢ ¢ 0 0o ¢
— ‘Lﬂ Lo it = L]
f— (0 T [P = 0
= o o LY A =
1
NOTE:

1. C1~C3: 1uF in which C2 and C3 have to be tantalum capacitors , R1: 200K Q
2. The V¢ should connect a external voltage.
3.In Serial interface mode, the read function is not possible.
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n RELIABILITY TESTS
Item Condition Criterion
Hioh T ¢ St 1. After testing, the
i emperature Storage . .
g p g 80+2°C, 200 hours function test is ok.
(HTS) 2. After testing, no
addition to the defect.
High Temperature Operating 3. After testing, t.he
70+2°C, 96 hours change of luminance
(HTO) should be within +/-
50% of initial value.
Low Temperature Storage 4. After testing, the
-30+2°C, 200 hours change for the mono
(LTS) and area color must
be within (+/-0.02, +/-
Low Temperature Operating . 0.02) and for the full
-20+£2°C, 96 hours color it must be within
(LTO) (+/-0.04, +/-0.04) of
] ] initial value based on
High Temperature / High 1931 CIE coordinates.

Humidity Storage
(HTHHS)

50+3°C, 90%+3%RH, 120
hours

Thermal Shock (Non-operation)
(TS)

-20+2°C ~25°C ~70+£2°C
(30min) (Smin) (30min)

5. After testing, the

change of total current
consumption should
be within +/- 50% of
initial value.

10cycles
10~55~10Hz,amplitu
Vibration | de 1.5mm, 1 hour
(Packing) | for each direction x, | 1. One box for each test.
Yy, Z 2. No addition to the cosmetic and the electrical
Drop Height : 1 m, each defects.
(Packing) | time for 6 sides, 3
edges, 1 angle
ESD 1. After testing, cosmetic and electrical defects should
(finished +4kV (R: 330Q2 C: | not happen.
150pF , 10times, air | 2. In case of malfunction or defect caused by ESD
product . . . e
housing) discharge) damage, it would be judged as a good pa.rt if it would
be recovered to normal state after resetting.

Note: 1) For each reliability test, the sample quantity is 3, and only for one test item.
2) The HTHHS test is requested the Pure Water(Resistance >10M(2).
3) The test should be done after 2 hours of recovery time in normal environment.
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N OUTGOING QUALITY CONTROL SPECIFICATION
€ Standard
According to GB/T2828.1-2003/ISO 2859-1: 1999 and ANSI/ASQC Z1.4-1993,
General Inspection Level II.
@ Definition
1 Major defect : The defect that greatly affect the usability of product.
2 Minor defect : The other defects, such as cosmetic defects, etc.
3 Definition of inspection zone:

Zone A: Active Area
Zone B: Viewing Area except Zone A
Zone C: Outside Viewing Area
Note: As a general rule, visual defects in Zone C are permissible, when it is no trouble of
quality and assembly to customer's product.
@ Inspection Methods

1 The general inspection : under 20W x 2 or 40W fluorescent light, about 30cm viewing
distance, within 45° viewing angle, under 25+5C.

| \/
2 The luminance and color coordinate inspection : By PR705 or BM-7 or the equal
equipments, in the dark room, under 25+5°C.
# Inspection Criteria

1 Major defect : AQL=0.65
Item Criterion

1. No display or abnormal display is not accepted

Function Defect 2. Open or short is not accepted.

3. Power consumption exceeding the spec is not accepted.

Outline Dimension | Outline dimension exceeding the spec is not accepted.

Glass Crack Glass crack tends to enlarge is not accepted.
2 Minor Defect : AQL=1.5
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Item Criterion
Size (mm) Accepted Qty
Spot Area A + Area B | Area C
De':fect' 7 ®=0.07 Ignored
(dimming v =
and 0.07<®=0.10 3
lighting % 0.10<®=0. 15 1 Ignored
spot) 0.15<® 0
Note : d=(x+y)/2
Line L (Length):mm | W (Width): mm | Area A+ AreaB | Area C
Defect W=0.02 Ignored
(dimming L=30 0.02<W=0.03 2
lighting L=20 0.03<W=0.05 1 Ignored
line) / 0.05<W As spot defect

Remarks: The total of spot defect and line defect shall not exceed 4 pcs. The
distance between two lines defects must exceed 1 mm

Polarizer | Stain which can be wiped off lightly with a soft cloth or similar
Stain cleaning is accepted, otherwise, according to the Spot Defect and the
Line Defect.
1. If scratch can be seen during operation, according to the criterions
of the Spot Defect and the Line Defect.
2. If scratch can be seen only under non-operation or some special
angle, the criterion is as below :
Polarizer | L (Length):mm | W (Width): mm | Area A+ Area B | Area C
Scratch / W=0.02 Ignore
3.0<L=5.0 0.02<W=0.04 2
L=3.0 0.04<<W =0.06 1 Ignore
/ 0.06<W 0
Size Area A+ AreaB | Area C
7 ®=0.20 Ignored
Polarizer Y —
Air Bubble 0.20<d=0.30 2
X 0.30<d=0.50 1 Ignored
0.50<d 0
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1. On the corner
(mm)
", ‘___.r”f’ K,f’ﬂ{‘m.
.. Exy—-"’"f m-n T o ’ " =15
R e H_\; gl <
-\"‘\-\.\_ '-.__‘_. - - _\ -___.-" - -
“'"'R'L o - L "H- - -
T T ?&\i(f’ﬂ O z <t
z f”
Glass
Defect
(Glass (mm)
Chiped
ped) <a/4
<s/3 &<0.7
z <t
(mm)
ol oA N <a/8
PR XA
S A 0.7
e R N —
el T z
N
Note: t: glass thickness ; s: pad width ; a: the length of the edge
E)Sfict Crack, deep fold and deep pressure mark on the TCP are not accepted
: : The tolerance of display pixel dimension should be within +20% of the
Pixel Size
spec
Luminance | Refer to the spec or the reference sample
Color Refer to the spec or the reference sample
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n CAUTIONS IN USING OLED MODULE
@ Precautions For Handling OLED Module:

1. OLED module consists of glass and polarizer. Pay attention to the following items when

handling:

1. Avoid drop from high, avoid excessive impact and pressure.

i1. Do not touch, push or rub the exposed polarizers with anything harder than an HB

pencil lead.

iii. If the surface becomes dirty, breathe on the surface and gently wipe it off with a soft
dry cloth. If it is terrible dirty, moisten the soft cloth with Isopropyl alcohol or Ethyl
alcohol. Other solvents may damage the polarizer. Especially water, Ketone and
Aromatic solvents.

1v. Wipe off saliva or water drops immediately, contact the polarizer with water over
a long period of time may cause deformation.

v. Please keep the temperature within specified range for use and storage.

Polarization degradation, bubble generation or polarizer peeling-off may occur
with high temperature and high humidity.

vi. Condensation on the surface and the terminals due to cold or anything will damage,

stain or dirty the polarizer, so make it clean as the way of 1.

2. Do not attempt to disassemble or process the OLED Module.

3. Make sure the TCP or the FPC of the Module is free of twisting, warping and distortion,
do not pull or bend them forcefully, especially the soldering pins. On the other side, the
SLIT part of the TCP is made to bend in the necessary case.

4. When assembling the module into other equipment, give the glass enough space to

avoid excessive pressure on the glass, especially the glass cover which is much more fragile.

5. Be sure to keep the air pressure under 120 kPa, otherwise the glass cover is to be cracked.

6. Be careful to prevent damage by static electricity:

1. Be sure to ground the body when handling the OLED Modules.

i1. All machines and tools required for assembling, such as soldering irons, must be

properly grounded.

111. Do not assemble and do no other work under dry conditions to reduce the amount of
static electricity generated. A relative humidity of 50%-60% is recommended.

1v. Peel off the protective film slowly to avoid the amount of static electricity generated.

v. Avoid to touch the circuit, the soldering pins and the IC on the Module by the body.

vi. Be sure to use anti-static package.

7. Contamination on terminals can cause an electrochemical reaction and corrade the
terminal circuit, so make it clean anytime.

8. All terminals should be open, do not attach any conductor or semiconductor on the terminals.

9. When the logic circuit power is off, do not apply the input signals.

10. Power on sequence: Vpp —> V¢, and power off sequence: Vec — Vpp.

11. Be sure to keep temperature, humidity and voltage within the ranges of the spec,
otherwise shorten Module™ s life time, even make it damaged.

12. Be sure to drive the OLED Module following the Specification and datasheet of IC
controller, otherwise something wrong may be seen.
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13.When displaying images, keep them rolling, and avoid one fixed image displaying more
than 30 seconds, otherwise the residue image is to be seen. This is the speciality of OLED.

@ Precautions For Soldering OLED Module:

1. Soldering temperature : 260°C + 10°C.

2. Soldering time : 3-4 sec.

3. Repeating time : no more than 3 times.

4. If soldering flux is used, be sure to remove any remaining flux after finishing soldering
operation. (This does not apply in the case of a non-halogen type of flux.) It is
recommended to protect the surface with a cover during soldering to prevent any damage
due to flux spatters.

@ Precautions For Storing OLED Module:
1. Be sure to store the OLED Module in the vacuum bag with dessicant.
2. If the Module can not be used up in 1 month after the bag being opened, make sure to

seal the Module in the vacuum bag with dessicant again.

. Store the Module in a dark place, do not expose to sunlight or fluorescent light.

4. The polarizer surface should not touch any other objects. It is recommended to store the
Module in the shipping container.

5. It is recommended to keep the temperature between 0°C and 30°C , the relative humidity
not over 60%.

W

€ Limited Warranty

Unless relevant quality agreements signed with customer and law enforcement, for a period of
12 months from date of production, all products (except automotive products) TRULY will
replace or repair any of its OLED modules which are found to be functional defect when
inspected in accordance with TRULY OLED acceptance standards (copies available upon
request). Cosmetic/visual defects must be returned to TRULY within 90 days of shipment.
Confirmation of such date should be based on freight documents. The warranty liability of
TRULY is limited to repair and/or replacement on the terms above. TRULY will not be
responsible for any subsequent or consequential events.

@ Return OLED Module Under Warranty:
1. No warranty in the case that the precautions are disregarded.
2. Module repairs will be invoiced to the customer upon mutual agreement. Modules
must be returned with sufficient description of the failures or defects.

€ PRIOR CONSULT MATTER
1. For TRULY standard products , we keep the right to change material ,process ... for
improving the product property without any notice on our customer.
2. If you have special requirement about reliability condition, please let us know before
you start the test on our samples.
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