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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
Midas. 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.

2. WARRANTY
Midas 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"). Midas 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, Midas 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 resolution : 128*128

- Driver IC : SSD1327

- Excellent Quick response time : 10us

- Extremely thin thickness for best mechanism design : 1.41 mm

- High contrast : 10000:1

- Wide viewing angle : Free

- Strong environmental resistance.

- 8-bit 6800-series Parallel Interface, 8-bit 8080-series Parallel Interface,
Serial Peripheral Interface, 12C Interface.

- Wide range of operating temperature : -40 to 80°C
- Anti-glare polarizer.



4. MECHANICAL DATA

NO ITEM SPECIFICATION UNIT
1 | Dot Matrix 128 x 128 dot
2 |Dot Size 0.19 (W) x 0.19 (H) mm?
3 |Dot Pitch 0.21 (W) x 0.21 (H) mm?
4 |Aperture Rate 82 %
5 |Active Area 26.86 (W) x 26.86 (H) mm?
6 |Panel Size 33.8 (W) x 36.5 (H) mm?
7* | Panel Thickness 1.22 £ 01 mm

Module Size 33.8 (W) x43.7 (H)x 1.41 (T) mm?
9 |Diagonal A/A size 1.5 inch
10 |Module Weight 3.48 £ 10% gram

* Panel thickness includes substrate glass, cover glass and UV glue

thickness.




5. MAXIMUM RATINGS

ITEM MIN | MAX | UNIT Condition Remark
— 9o IC maximum
Supply Voltage (Vci) 0.3 4 V Ta=25°C rating
— oKo IC maximum
Supply Voltage (Vcc) 8 19 V Ta=25°C rating
Operating Temp. -40 70 °C
Storage Temp -40 85 °C
Humidity 85 %
Life Time (30K)(typ) Hrs | 120 cd/m? 50% | Note (1)
checkerboard
Life Time (40K)(typ) Hrs | 99¢cdim? 50% | Note (2)
checkerboard
Life Time (50K)(typ) Hrs | 800dim?,50% | Note (3)
checkerboard

Note:

(A) Under Vcc = 15V, 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/mz :

- Contrast setting : 0x74

- Frame rate : 105Hz

- Duty setting : 1/128
(2) Setting of 95 cd/m: :

- Contrast setting : 0x60

- Frame rate : 105Hz

- Duty setting : 1/128
(3) Setting of 80 cd/m::

- Contrast setting : Ox4A

- Frame rate : 105Hz

- Duty setting : 1/128




6. ELECTRICAL CHARACTERISTICS

6.1 D.C ELECTRICAL CHARACTERISTICS

SYMBOL| PARAMETERS | OLEISTTI on| MIN | TYP| MAX UNIT
Driver power supply ) 145 15 15.5 v
Vee (for OLED panel) ' '
Ve |Low voltage power ) 26 ) 35 v
supply
Von  [High logic output level | lout=100 uA, | 0.9* Vc - Ve V
VoL |Low logic output level | lout=100uA, 0 - 10.1*Va| V
Vin High logic input level | lout=100uA, | 0.8 Vci - Ve V
Vi Low logic input level lout=100uA, 0 - 10.2*Va| V
Ve = 3.5V, Ext |
Vee = 18y,  [—eMal 1600 | 750
lcc  |Vcc Supply Current Display ON, |[Voo= 2.5V uA
No panel
attached,  (INtemal | gog | 750
contrast = FF |Voo= 2.5V
Vo = 3.5V, Ext |
Vee = 18V, S 35 | 50
lci Ve Supply Current Display ON, |Voo=2.5V UA
No panel
contrast = FF |Voo= 2.5V
Contrast=FF - 300 | 370 | uA
Segment output Contrast=AF - 206 - uA
lses | current Setting Contrast=7F - 150 | - uA
Vee=18V, IREF=10UA | Contrast=3F - 75 - uA
Contrast=1F - 37.5 - uA




6.2 ELECTRO-OPTICAL CHARACTERISTICS

PANEL ELECTRICAL SPECIFICATIONS

PARAMETER MIN TYP. MAX | UNITS COMMENTS
Normal mode current | _ 15 17 | mA | Allpixelson
consumption

Standby mode ) 1 2 mA Standby mode
current consumption 10% pixels on
Normal mode power | _ 225 | 255 | mwW | Allpixelson
consumption

Standby mode power ) 15 30 mw Standby mode
consumption 10% pixels on
Pixel Luminance 80 100 cd/m? | Display Average
Standby Luminance 25 cd/m?

CIEx (Yellow) 0.43 0.47 0.51 CIE1931
CIEy (Yellow) 0.48 0.52 0.56 CIE1931
Dark Room Contrast | 10000:1

Viewing Angle Free degree

Response Time 10 VE]

Normal mode condition :
- Driving Voltage : 15V
- Contrast setting : 0x60

- Frame rate : 105Hz
- Duty setting : 1/128

Standby mode condition :

- Driving Voltage : 15V
- Contrast setting : 0x00

- Frame rate : 105Hz
- Duty setting : 1/128




7. INTERFACE

7.1 FUNCTION BLOCK DIAGRAM
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7.2 PANEL LAYOUT DIAGRAM
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7.3 PIN ASSIGNMENTS

PIN
NAME PIN NO DESCRIPTION
VSS 1 Ground.
VCC 2 Power supply for analog circuit.
VCOMH 3 Com Voltage Qutput. A capacitor should be connected
between this pin and Vss.
GPIO 4 General 1/O port.
VCI 5 Power supply for logic circuit.
VDD 6 A capacitor should be connected between this pin and
Vss.
BS1 7 MCU bus interface selection pins.
BS2 8 MCU bus interface selection pins.
VSS 9 Ground.
IREF 10 Reference current input pin.
A resistor should be connected between this pin and Vss.
CS# 11 Chip select input.
Reset signal input.
) N 12 When it’s low, initialization of SSD1327 is executed.
Data/ Command control.
D/C 13 |Pull high for write/read display data.
Pull low for write command or read status.
MCU interface input.
L A 14 Data write operation is initiated when it's pull low.
RD# 15 MCU interface input.
Data read operation is initiated when it’s pull low.
DO 16
D1 17
D2 18
D3 19 Data bus(for parallel interface)
D4 20
D5 21
D6 22
D7 23
VCC 24 Power supply for analog circuit.
VSS 25 Ground.




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 128x128x4 bits. For mechanical flexibility, re-mapping on
both Segment and Common outputs can be selected by software. The

GDDRAM address maps below tables show some examples on using the
command “Set Re-map” AOh to re-map the GDDRAM. In the following tables,
the lower nibble and higher nibble of DO, D1, D2 ... D8189, D8190, D8191
represent the 128x128 data bytes in the GDDRAM.

The GDDRAM map under the following condition:

Command “Set Re-map” AOh is set to:
Disable Column Address Re-map (A[0]=0)
Disable Nibble Re-map (A[1]=0)
Enable Horizontal Address Increment (A[2]=0)
Disable COM Re-map (A[4]=0)

Display Start Line=00h

Data byte sequence: DO, D1, D2 ... D8191

GDIMEAN address map 1

SEGD I SEG1 SEG I SEGI SEG124 | sEG125 | SEGiME |' SEGIIT SEG Dulputs
an [ 1E iF Colimin Akdracs
O oo | ooy | ooogay |ooomog | ooge pezjany | oaxra) | osspo) | oexra HER)
COM M pedan | oo | oespm | oestra pizap:n | oizera) | pzrzo | perme
—
e —
>
CoMiIg e Noaoean | peosar u]lrmn—'ﬁp | penesiz 4 o6 0| peraer r.]I e CEETR |
COMIZT 7F | oeizEpEo) |h|u=—'[.r41|r-|-:,--l|:'u| |r-::.=-n;.rdj| DE193[3-0) |:-:|s:|{.ujl:-|-:1-||.'~-:|| |:'-e|-.-||-'4||
oM Row
a Aikraas
wiputs HEX)

Mibble re-map A[1]=0



The GDDRAM map under the following condition:

Command “Set Re-map” AOh is set to:
Disable Column Address Re-map (A[0]=0)
Disable Nibble Re-map (A[1]=0)
Enable Vertical Address Increment (A[2]=1)
Disable COM Re-map (A[4]=0)

Display Start Line=00h

Data byte sequence: DO, D1, D2 ... D8191

CGDDREAM address map 2

SEGD I SR BEG? | BEO3 SEG12 | seciss | seaam I SEG1ZT SEG Culputs
[EN] L] 3E IF Sl Asdrass
COKMD o0 (Bl ERE| o7 4] DAZSEA] | Di2a[a] DTeea]sn Ei"‘-'5$|7.-1]| DG4 [50] | D0E4[T 4] HEX}
SO o ol | oiF4) | iz | oized) I Jovsenz | prase -1|| De0as(s 0] | DanesT 4]
'/
| | .'|I /
COM1Z0 e [ o) | onzea | cessgea | oesaman [ I|r DB :0] L;m;n.f--ul Daraoag) | De1saz4
D255(7-4] A neoexa:0) | oasaar 4]' pataipaa)| naimrg

COMT = [ vz | oevrg | nessp)
=7
Com - I
Adddiess

Ol HEX)
Mihble re-map ALLT=D

|Display Startlna=i)

The GDDRAM map under the following condition:

Command “Set Re-map” AOh is set to:
Enable Column Address Re-map (A[0]=1)

Enable Nibble Re-map (A[1]=1)
Enable Horizontal Address Increment (A[2]=0)

Disable COM Re-map (A[4]=0)
Display Start Line=00h
Data byte sequence: DO, D1, D2 ... D8191

GDDRAM address map 3

SEGD | SEG SEGZ | SEES SEGIM | SEGI25 | SEG12E | SEGIZT SEG Outputs
iF 3E a1 B Column Address
COMI0 i) 3T 4] DEAfA0] | DE2[T4] | DeX50] Drif7-4] Doifa:0] DT4] 0304 (HEX)
Coml o1 | DiarEd) | oo2za | owoerd) | oz pesf74) | oegaa) | oedra) | Desjam
%
1
OO 38 7E CE12T[T4]| DE127]2 IZI_II DB12I6[F4] | DB 263 ZIII DECEE]T 4] | DEOES3-0)f DECL[F:4] | DB06I|x l.'l:I
COMIT F | ceiaird)| aiaE r-1| D61 907 4] | 819063 :||| De1zT 4] | De1zaa0)f oeiz28741 | D8 1283 o=|
CoM n;-r:-: |_|_,

Cdpns (HEX)
Wibble re-map A[1]=1

[Dezplay Staina=0]



The example in which the display start line register is set to 10h with the
following condition:
Command “Set Re-map” AOh is set to:
Disable Column Address Re-map (A[0]=0)
Disable Nibble Re-map (A[1]=0)
Enable Horizontal Address Increment (A[2]=0)
Enable COM Re-map (A[4]=1)
Display Start Line=78h (corresponds to COM119)
Data byte sequence: DO, D1, D2 ... D8191

GDDIRAM pddress tmap 4

secr | sEG skcz | seca seGizd | secizs | secizs | secae SER Cripuri=
0o o 3E 3 Colrn Addmss
CoRtIe oo D30 Cof7 4] Cfsa] Da[rd] peapxn) | DE7A] § DENE0) | DasTd) IHEX)
COMIE o1 D[RD) | Ceif7a] | Desga] | D6Sd) T2egn] | Cozara] | e | oiarrd]
I =
| | N E—— =
»
COR 7E | o2eqne | eosyra ] cevesp o ouvss 4 poup | oo124) | perri | paar]
CORI20 T L1 27[30] | D267 "-EID'? 120500 | O 1 28(7 -I]I Do 10300 | Coaas]7 ) D19 E3 0] | DaaeiT 4]'
- — o g
L0 Agldiess
Oulputs HEX)
(Desp SR S Rpe=7EH} Nibile pe-map Al1]=

The GDDRAM map under the following condition:

Command “Set Re-map” AOh is set to:
Disable Column Address Re-map (A[0]=0)
Disable Nibble Re-map (A[1]=0)
Enable Horizontal Address Increment (A[2]=0)
Disable COM Re-map (A[4]=0)

Display Start Line=00h

Column Start Address=01h

Column End Address=3Eh

Row Start Address=01h

Row End Address=7Eh

Data byte sequence: DO, D1, D2 ... D7811

GCDDRAM address map 5

SEGD || SEG SEG2 | BEGS SEGIz | SEGI35 | SEGIZE | SEG1T SEQ Dutpiits
oo a 2k At Colmn Addrass
[ExT) ] [HEX}
[ i} [Fr e Do) oo | Doi[ra)
—
| —F——]
— -
:
COMHIE TE EHEE L] EEERE | CEREE R
COMITET it |

. Fii

- Aekdress
Cuiputs )
(HEX;

[Casgliry Shaming=0 = ;
HE Nibble re-map A[11=)



7.5 INTERFACE TIMING CHART

$080-Scrics MOU Parallel Interface Timing Characteristics

(Vin = Vas = 2.4 to 26V, Vg = 3.3V, T, = 25°0)

Svmbal Parameter Min Tvp | Max | Unit
Fole Clock Cyele Time 300 - - 15
Lo Address Setup Time 1o - - il%
Eiy Address Hold Tume 1] - - ns
(o Write Data Setup Time 40 - - ns
b Write Data Hold Time 7 - - 115
(v Read Diata Hold Time i} - - 1%
Loy Ourpt Dhsable Tine - - 70 118
tace Access Tune - - [EL s
fpwrn Read Low Tune 130 - - 1s
[ Write Low Time B0 - - 18
tewn Bead High Time &0 - - s
tpwrw Write High Tine il - - 115
Iy Rise Tune - - 15 1s
b Fall Time - - 15 15
tes Chip select setup tune 0 - - 1%
fesn Clap select hold time to read sigmal 0 - - 1%
tesy Chip select hold time 0 - - 15
S0E0-series MCLU parallel imterface characteristics
Wte cyele Read cyele
Cs# , / s TN ! ! |
Res Losy :
= i
DVCE o
A - X X
S e b Tl 50T e,
TWHWRA) M e e Lt v —"'\ L. frer
o i t £, Ilk ERD#) N—" [ E'k
DI} o ey Y




8. POWER ON / OFF SEQUENCE & APPLICATION CIRCUIT
8.1 POWER ON / OFF SEQUENCE

Power ON sequence:

1. Power ON V.

2. After Vo becomes stable, set wait time at least 1ms (to) for internal Voo become stable. Then
set RES# pin LOW (logic low) for at least 100us (t1) 4 and then HIGH (logic high).

3. After set RES# pin LOW (logic low), wait for at least 100us (t2). Then Power ON Vcc.(1)

4. After Vcc become stable, send command AFh for display ON. SEG/COM will be ON after
200ms(tar).

The Power ON sequence.

ON Vo Vope  RES# ON Ve Send AFh commaned for Dsplay ON
| |
I [ I i
Ve i _.|r L ! '
T T
I,Li.| I i
e L R P 2
L T I
I Il.._'..| I :
RES# | - ;
| | I
e e ot e _;‘\_4 ......... Jem s s o+ ot e e o+ et
| ] | |
|
1 i ————— ) | |
C lemse JI' i
!:I]] - il 5 - .._.._-._.-_..I.. o — ——— 1 — e P 1w T T
I I I I
| I : I I
- R - *|
I M
SEGCOM : ?
: s

Power OFF sequence:

1. Send command AEh for display OFF.

2. Power OFF Vcc.(1), 2, 3)

3. Wait for torr. Power OFF Vci.(where Minimum torr=80ms (5), Typical torr=100ms)

I'he Power OFF sequence

Send command AEL for i||.-]'l]:’|:.' FF OFF "..',: - OFF "L',: I_'T.' VTN

Ve I | |

I Msssssnumnnunmnnnyl
. I I b

OFF =imimimrajmrmemminipamimimimes I & 1T N TP R e
: " bory ,_JI

Vi T +
|
L.
]

;

Note:

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

(2) Vec should be kept disable when it is OFF.

(3) Power pins (Vci, Vcc) can never be pulled to ground under any circumstance.

(4) The register values are reset after t1.

(5) Ve should not be Power OFF before Vcc Power OFF



8.2 APPLICATION CIRCUIT

]
24 — . .
37— Ve Grlo f.'; GEIO
WL — Voo 07 = o7
— VCOMH D6 —== D
Wl Vel D5 i Ds
I f— i
l:’ [RE] D3 t; D3
— VDD D2 B D2
$——— Bsl Dl — DI
—— B2 (il ¥
Cl = 25— (i=— Rl C4 i Il.JI; L2
T 5. o RES# I:- ]U.Hf-‘
=— Vs nic = DI
— VEE WRH T W
Vas 'I b - Vss ED# - Rl
— P22102
Component:

C1, C2: 4.7uF/35V(Tantalum type) or VISHAY (572D475X0025A2T)
C3, C4: 1uF/16V(0603)
R1: 1M ohm (0603) 1%

This circuit is for 8080 8bits interface.

8.3 COMMAND TABLE

Refer to IC Spec.: SSD1327



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
4 | High temp. / High 65°C, 90%RH, 120hrs 5
humidity (Operation)
5 | Thermal shock -40°C ~85°C ('4900 /30min; 5
(Non-operation) transit /3min; 85°C /30min; transit
/3min) 1cycle: 66min, 100 cycles
Frequency : 5~50HZ, 0.5G
6 | Vibration Scan rate : 1 oct/min 1 Carton
Time : 2 hrs/axis
Testaxis: X, Y, Z
Height: 120cm
7 | Drop Sequence : 1 angle * 3 edges and | 1 Carton
6 faces
Cycles: 1
8 | ESD (Non-operation) tAri]::Sischarge model, +8kV, 10 5
i

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.




10.1 MODULE ASSEMBLY DRAWING
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