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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 : White

- 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, I2C 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
8 |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
— ko IC maximum
Supply Voltage (Vci) 0.3 4 \Y Ta=25°C rating
0 IC maximum
Supply Volt Vv 8 19 \Y Ta=25°C
upply Voltage (Vcc) a rating
Operating Temp. -40 70 °C
Storage Temp -40 85 °C
Humidity 85 %
Life Time (20K)(typ) Hrs | 100cdim? 50% | Note (1)
checkerboard
Life Time (25K)(typ) Hrs | 90cdim? 50% | Note (2)
checkerboard
Life Time (30K)(typ) Hrs | 80cd/m? 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 100 cd/mz :

- Contrast setting : 0x9b

- Frame rate : 105Hz

- Duty setting : 1/128
(2) Setting of 90 cd/m: :

- Contrast setting : 0x77

- Frame rate : 105Hz

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

- Contrast setting : 0x60

- 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 )
Vee (for OLED panel) 14.5 15 | 155 | V
Ve  |Low voltage power ) 26 ) 35 v
supply
Vorn  |High logic output level | lout=100 uA, | 0.9* Vci - Vo 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
Vo =3.5V, External
Vee =18V, 600 | 750
lcc  [Vec Supply Current Display ON, |Voo= 2.5V uA
No panel
attached, Internal 600 | 750
contrast = FF |Veo= 2.5V
Ve = 3.5V,
Vec =18y, |BXtemal | a5 150
l Vo Supply Current  [Display ON, |Vpo= 2.5V uA
No panel
attached, Internal 95 120
contrast = FF |Voo= 2.5V
Contrast=FF - 300 | 370 | uA
Segment output Contrast=AF - 206 - uA
lses | ourrent Setting Contrast=7F - 150 - uA
Vcc=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 m(_)de current } 32 34 mA All pixels on
consumption

Standby mode ) 3 4 mA Standby mode
current consumption 10% pixels on
Normal m_ode power - 480 510 mW All pixels on
consumption

Standby mode power ) 45 60 mw Standby mode
consumption 10% pixels on
Pixel Luminance 70 90 cd/m? | Display Average
Standby Luminance 20 cd/m’

CIEx (White) 0.24 0.28 0.32 CIE1931
CIEy (White) 0.28 0.32 0.36 CIE1931
Dark Room Contrast | 10000:1

Viewing Angle Free degree

Response Time 10 MS

Normal mode condition :
- Driving Voltage : 15V
- Contrast setting : 0x77

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

Standby mode condition :
- Driving Voltage : 15V
- Contrast setting : 0x14

- 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.
IREE 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.
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

GDIMEAM address map 1

SEGH I SEG SEGD I SEGA EG124 | SEGI2] SEG1HG |' SEG1IT SEG Dulputs
[uli] [ JE F Colimn Aekdnass
COND 10 Dofa:0 Dol 4] D[ 3] CrF D30 [ P | DeE32:0) DENr4 (HE®)
com i | osaEm | e | oespo | oes o1zep:0] | preer ) | pizmzor | oarmy
. ——
| —
|
COMAZE ye  Jowoaapio | peoaapr .J]Irmn-'.-ip )| panesir a1 ot i 2603 0] | DeEaeEE r.]I D8 12730 | D274
COMIET 7F DeE1FR|3-0) | Da128[F 4_|Ir||- 120[20] | D 1= 4_|I D 190)3:0] IHIS;I{."LJI DRI [20] | Da1alT l1|I
com R
o i Addiciraes
vl HE®)

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

GDDREAM address map 2
SEQD I EEQA BEG? | BEQD EEGE124 | BEGI25 | SEQ1 I SEGAIT SEG Culputs
fal o AE IF Columm Asdraas
SR od [l ERE | Do{T4] § DXE3:0] | 2afd)] Dveca]so) C?“5$|7.-1]| DE0GA[30] | DADE4T 4] HEX}
oM o ool | o | orzsan | oizewa || ] ] Joreenao | orasraf osoesis ol | ecesi#)
'/
| | .'|I /
CoM128 TE D126[3:0] O2elfa] | Cas:d] | O2balr-4] Ir I|r Dedsy3:0] Li-\.,'-\HL'I."'l]I OOTEHEO] | D= F2]
COM127 = J oizzpn | oazvrg | oesspo | pesseea A neoeaga:n) | oeoaar -1]| 08191030 | DR121T 4]
Cok A:I:;;r: -
Culpats IHE :;
|Display Starthna=0) Hibble re-map ALL=0
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 I SEG] SEGD I SERR SEG124 I SEG125 § SEG136 I SEGIZT SEG Outputs
iF iE i 00 Codumn Address
COWID Wil CaE3r4] | DE3[0] | DE2F4] | DE25) D741 D3 DT4] O304 (HEX)
Cokn o D127 [F:4) | D270y § Di2E(7-4] | Duasad) DES[7-4] | OGS0 [ Dod[Fd) | D)
e ——
—+—1
COMA R 7 | cenzapra| e o De2egr | oeres ) | peceeqr-a) | nenes3-0f| censepr4) | aneaz o |
COMI2T F CE1EM[TA| D123 l"'II DE190{T 41| DB190ES :III CE1ZH7 4] | DB 1203 01§ C5128[F 4] CE128[2 l."||
COM Fosw

(Dezploy Stadina=0]

Wibble re-map A[1]=1



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

GDTRANM pddress map 4

sean | sEGH skcz | s5EG3 secizd | secizs | secim | secu SEE Outpers
o m 3E aF ol Sddness
COM11D oo D[] Dol 2] CApsa) D74 DEdpxey | DERFE] f DENGO0] | Daafra) IHEX
COME o | ool | oeEa | oesso) | oesal na2egx 0] | oozare | oo | ooarE -
I [ — :_ﬂ_..
COI2 7E D1 26200 || D04 74| ff Do 30] Ll'.ll.lli'.l"-lll LI'.'::I.-l-';-LI D 126]7 4] | De2730) _I'.'!!"l-'dll
SO0 7 o1 2720 | cza|Talf ooz o) | os2eE -n]l oasaps ) | ceoomafoeeisn | peamp 4]'
Eon s |
Outsuts e
(Teapd@ 5 AMpa-=7¢H) Mkl re-map A=
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
GDDEAM address map 3
SEGD | SEGH SEG2 | SEGE SEGI2 | SEGIES | SEGI3E | SEGIT SEQ Dipits
L] a1 2E aF Column Addnass
O [ [HEX]}
[ ] ki ] =) [ b | [ Rl w5 D1 [T:4]
I — _P_:__—___':
COMIIE TE or7scfa )| o s 4 n?P:T[-h'q OFE1[T:4]
COMIET T |
Hizwi
::;T:h "‘?:ﬁ' \—'—‘

(i SHaming=0 li ]
Diagliry Staming=0) Nibble re-map A[11=0



7.5 INTERFACE TIMING CHART

$080-Series MOU Parallel Interface Timing Characteristics

(Voo = Vas =24 10 26V, Vo= 3.3V, T, = 25°C)

Svmbaol Parameter Min Tvp | Max | Unit
Fole Clock Cyele Time 300 - - 15
Lo Address Setup Time 1o - - 1%
Eay Address Hold Time ] - - ns
tpsw Wiite Data Setup Time 40 - - ns
tpiyoe Write Data Hold Time 7 - - ns
(e Read Diata Held Time 0 - - 1%
[ Ouput Dhsable Tine - - 70 118
lace Agcess Time - - JEL 1%
tpwrn Read Low Tune 130 - - 15
[ Write Low Time 0] - - s
tewng Read High Time =] - - 118
tpwrw Write High Time () - - 15
(i Rise Tune - - 15 15
fe Fall Time - - 15 115
trs Chip select setup tune 0 - - 1%
frsn Chip select hold time to read signal 0 - - s
tesr Chip select hold time 0 - - 1%
S0E0-series MCLU parallel imterface characteristics
Wte cycle Read cycle
CHH % 7 5 3‘; I.._hn__:)
fec Losp :
- 2
muics Dick
X..‘L. '...“*-JK XI la ! L K
_": !_L tg’ = ta - 41'- —!:I :_I.‘ |- -
WHWRA) M feiin s L * —’\ lewn -
s —] i i N E(RD¥) N \,
DI7:0] [ e duccy Y
—{—,:— D70 *_‘;M




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) #) 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.

OMN Vo Voge RES# OM Ve Send AFh command for Dhsplay ON
| |
| L
Ve e _.lr ) ! :
| i I :
et AT SR o e _
Loty
I Il.._'..| I :
RES# : -
| bq d | |
S SR s, S S T — s R
GND 3 1 |
| S '
|
Voo mmeimimimim oo oncl | |
C s s ;I i
,:,JJ - il W - .._.._-._.-_..I- o — ——— 1 — e PP 1w T T
I I I I
[ [ | La I
- — =
' (Wiu]
SEGCOM : ?
. L g

Power OFF sequence:

1. Send command AEh for display OFF.

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

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

Ihe Power OFF sequence

Send command AED for display OFF OFF V. OFF V., I_T —.
Ve —:—l\ |
: I EEEEEEEEEEN ....‘L
OFF _._._._._I_._._._._.r._._._._._._._._._._._._._.4.!...._._.-.- NS
- Lo _JI
Va 2 «

|
i \
OFF mimimimimi ki -:.-..-..-...-...-..-.-.-.. = -----l-:--l Iy L Xl L NN R]

—_——g =

Note:

(1) Since an ESD protection circuit is connected between Vci and Vce, 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) Vee 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 ti.

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



8.2 APPLICATION CIRCUIT

]
24 o . -

37— Ve Grlo - GPIO

VICL — Voo 07 = D7

— VCOMH D6 —== oG
VLI VI D5 —5; D5

M — ™

l:’ [RET D3 t: D3

= VI D2 7 D2

$—— BsI Dl —— DI

—— B2 0o ¥

Cl c2 Cim— RI 4 L H CSi
T T G, Jo— - RESH |:, RESHE

= VSS DIC —t 0'C

+— VSS Whe T WR#

VEE — : VSS RO ' RO

— F22102
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.: SSD1

327




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
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) tAi\ri;:Sischarge model, +8kV, 10 5

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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