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1. f&ifr
1.1 A%
i H KA
] OLED/3H -
LAC/L TP 8-bits 80 4T
23 L 1/64
IKE) IC SSD1325
AT 0.7T
TARE -30°C ~70°C
A7 S -40°C ~ 80°C
HAth
1.2 R4
i H FIAS BN &
AME ST 93.0(W)x70.0(H)*x9.4MAX.(T) mm
CIEVAPS 65.0(W)x33.0(H) mm
AR 61.41(W)x30.69(H) mm
R b 128 DOTS*64 DOTS
g 0.48(W)x0.48(H ) mm
RORZN 0.455(W)x0.455(H) mm
1.3 JRHEERE
COM1~63
AL p—— 3 |
VDD —— =
/REST == o
[0 0]
A0 ————= Controller SEG1~128 gﬁ
/WR — 45
)
/RD "~  SSDI325 .
DBO~DB7C’:
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/CS — ‘

www.chinalcdmodule.com




TH I HE AR PR A ] A B HGS128646-Y-EH
1.4 FHLARU
93.00+0.3
2.50 88.00(BEZEL)
14.00 65.00¢V. A
15.79 61.41CA.A)
o 8 ¥ B 9.40MAX
A N 5.20
m AN $3.,0 |
- 048
0.455
18gs 128*64 DOTS ] 1.
SCALE 5: 1
&96 =
@ 20pAARARAAREAARARARABRTT 1.20
2.50 J* _
14.00 P2.54%19=48.26 2
1.5 #EHEX
Y 5 CERE ke
1 VSS oV e
2 VDD +5.0V BT
3 VO - 2 [
4 A0 H/L B/ Fa 5 ¢
5 /WR L 55
6 /RD L ISR ERs
~14 DB0~DB H/L .
7 0~DB7 / 1 47:D1--SI DO--SCL
15 /CS L A ERe]
16 /REST L ShifES, KA
17 MS0 H/L M80 MS: 2 11+
11: 8080
18 MS H/L P
00: HAT
19 NC - 2 i
20 FG -- HEZR 32 b

VER: B OB, /WR. DB3~DB7 i, DB2 25, /RD .
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2. H e (Ta=25°C, VSS=0V)
ZiE e Y FAA
FH YR HL T VDD-Vss -03~5.5 \Y%
OLED & nHLE VDD~VO0 0~16.0 \Y%
N R VIN Vss ~ VDD \Y
AR Topr -30 ~70 °C
it AL Tstg -40 ~ 80 °C
3. JGHURE
3.1 AR (Ta=25°C ,VSS=0V)
TiH e 54 BOME [HEME| BOE | AL | &
B TAFHE VDD —Vss - 4.5 5.0 5.5 vV
LN ViH - 0.8 VDD - - \Y%
K HP VIL - - - 02Vpp | V
i HH P Vou - 0.9 VDD - - \Y%
e ARG HRLT VoL - - — |(01VpD| V
AR IpD NOTE - 150 - mA
OLED W NHL K Ve Ta=25°C 14.25 15.0 15.75 \Y
NOTE: VDD= +5.0V, Vcc=15.0V, (Vce BB PR~ A4, ToiaAMInEiAN)50% 1% 25 /i fist.
AT IEK OLED AR A4y, B OLED ZE&E N 40H.
3.2 JekrtE
CHARACTERISTICS SYMBOL | CONDITIONS |MIN| TYP | MAX | UNIT
BRIGHTNESS Lbr With Polarizer | 70 100 - Cd/m?
(X) . . 0.44 | 0.48 0.52
C.LE(YELLOW) (Y) Without Polarizer 046 | 050 0.54
DARK ROOM CONTRAST CR — [>2000:1 -
VIEW ANGLE >160 -- -- degree

*Optical measurement taken at VDD=2.8V,VCC=15.0V.
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4.0 PR
4.1 80 I ¢

Symbol Description Min. Max. Unit
teycle Clock cycle time 300 - ns
tAS Address setup time 10 - ns
tAH Address hold time 0 - ns
tDSW Write data setup time 40 - ns
tDHW Write data hold time 15 - ns
tDHR Read data hold time 20 - ns
tOH Output disable time - 70 ns
tACC Access time - 140 ns
tPWLR Read low time 120 ns
tPWLW Write low time 60 ns
tPWHR Read high time 60 ns
tPWHW Write high time 60 ns
tR Rise time - 15 ns
tF Fall time - 15 ns
tCS Chip select setup time 0 - ns
tCSH Chip select hold time to read signal 0 - ns
tCSF Chip select hold time 20 - ns
Write cycle (Form 1) Read cycle (Form 1)
CS# 5 Cs# Tege
tes “2» .—?Ti
DiC# f DiC# 1
%t—’ o fe ‘:X:
WRE RD# %Fftf feunr _::;t -TYT;-».HR 3
D[7:0] D[7:0] { I ﬂ{s:f’,?i
—
Read cycle (Form 2)
3 " fyee |
cs2 T ‘\_T o ;?\w cs# T N, e Ry . — '

DiC# % D/C#
[ s - s Facy

WR# N RD# N\ o $

‘-'.a.cc__ ts

p—-
I i T
D[7:0] D[7:0] il Y e
tCH i
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4.2 BT P
Symbol Description Min. Max Unit
teycle Clock cycle time 250 - ns
tAS Address setup time 150 - ns
tAH Address hold time 150 - ns
tCSS Chip select setup time 120 - ns
tCSH Chip select hold time 60 - ns
tDSW Write data setup time 100 ns
tDHW Write data hold time 100 - ns
tCLKL clock low time 100 - ns
tCLKH clock high time 100 - ns
tR Rise time - 15 ns
tF Fall time - 15 ns
D/C# ><
" Fa—
OS5 w s fose 3"/
toike frde teikn
SCLE(Dy)
| Ok t \_
) tosw torw
SDIN(D:) Valid Data
CS# AN )
SCLE(D:) |
SDIN(D;) —<D?>< D6>< Di>< D4>< D3>< DE>< D1>< D0>—
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5. FEilastE 2 LIt 4l

5.1 FUNCTION DESCRIPTIONS

SSD1325 MCU interface consist of 8 data pins and 5 control pins.

mode is summarized in Table 6.

Table 6 : MCU Interface assignment under different bus interface mode:

The pin assignment at different interface

Data/Command interfcae Control signal

interface \ | p7 ‘Dé ‘DS |D4 ‘D3 ‘DZ ‘Dl ‘DO E R/WH# | CS# | DIC# | RES#
8-bit
D[7:0] RD# | WR# | CS# | DIC# | RES#
8080
Tie Tie
SPI Tie LOW NC | SDIN | SCLK | CS# | D/C# | RES#
High | LOW

5.1.1 MPU Parallel 8080-series Interface

The parallel interface consists of 8 bi-directional data pins (D[7:0]), RD#, WR#, D/C# and CS#.

A LOW in D/C# indicates COMMAND read/write and HIGH in D/C# indicates DATA read/write.

A rising edge of RD# input serves as a data READ latch signal while CS# is kept LOW.

A rising edge of WR# input serves as a data/command WRITE latch signal while CS# is kept LOW.
Table 8: Control pins of 8080 interface (Form 1)

Function RD# WR= CS# D/C#
Write command H 1 L L
Read status 1 H L L
Write data H 1 L H
Read data 1 H L H

Note

(1) t stands for rising edge of signal

(2) H stands for HIGH in signal

(3) L stands for LOW in signal

(4) Refer to Figure 37 for Form 1 8080-Series MPU Parallel Interface Timing Characteristics

Alternatively, RD# and WR# can be keep stable while CS# serves as the data/command latch signal.
Table 9: Control pins of 8080 interface (Form 2)

Function RD# | WR% | TS | D/CE
Write command H L t L
Read status L H t L
Write data H L ! H
Fead data L H t H

Note

(1) 1t stands for rising edge of signal
(2) H stands for HIGH in signal

(3) L stands for LOW in signal
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(4) Refer to Figure 38 for Form 2 8080-Series MPU Parallel Interface Timing Characteristics

In order to match the operating frequency of display RAM with that of the microprocessor, some pipeline
processing is internally performed which requires the insertion of a dummy read before the first actual display
data read. This is shown in Figure 8.

Figure 8: Display data read back procedure - insertion of dummy read

WR#
RD#
Write cF:lunm Dummy Read 1¥ data Read 20 data Read 3™ data
address read

5.1.2 MPU Serial Interface

The serial interface consists of serial clock SCLK, serial data SDIN, D/C#, CS#. In SPI mode, DO acts as SCLK,
D1 acts as SDIN. For the unused data pins, D2 should be left open. The pins from D3 to D7and R/W# can be

connected to an external ground. E must be connected to an external high level.

Table 10: Control pins of Serial interface

Function E F/Wiz Cs2 | DiCa
Write command | Tie HIGH | Tie LOW | L L
Write data Tie HIGH | TieLOW | L H

SDIN is shifted into an 8-bit shift register on every rising edge of SCLK in the order of D7, D6, ... DO. D/C# is
sampled on every eighth clock and the data byte in the shift register is written to the Graphic Display Data RAM
(GDDRAM) or command register in the same clock.
Under serial mode, only write operations are allowed.

Figure 9: Display data write procedure in SPI mode
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CS#

DIC#
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owon | ] T S L
SDlN(D1}*<D?XDGXDEXDdXD3XD2XD'E><D"J>7

5.2 Command Decoder and Command Interface

This module determines whether the input data is interpreted as data or command. Data is interpreted based upon
the input of the D/C# pin.

If D/C# pin is HIGH, the input at D7-D0 is written to Graphic Display Data RAM (GDDRAM). If it is LOW, the
input at D7-DO is interpreted as a Command which will be decoded and be written to the corresponding command

register.

5.3 Reset Circuit

When RES# input is LOW, the chip is initialized with the following status:
1. Display is OFF
2. 128 x 80 Display Mode
3. Normal segment and display data column address and row address mapping (SEGO mapped to address 00h
and COMO mapped to address 00h)
. Shift register data clear in serial interface
. Display start line is set at display RAM address 0
. Column address counter is set at 0
. Normal scan direction of the COM outputs

0 N N n B

. Contrast control register is set at 40h

5.4 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
128x80x4 bits. For mechanical flexibility, re-mapping on both Segment and Common outputs can be selected by
software. The GDDRAM address maps in Table 11 to Table 15 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 D0, D1,
D2 ... D5117,D5118, D5119 represent the 128x80 data bytes in the GDDRAM.
Table 11 shows 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)

www.chinalcdmodule.com -11-
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Disable COM Re-map (A[4]=0)

* Display Start Line=00h
» Data byte sequence: DO, D1, D2 ... D5119
Table 11 : GDDRAM address map 1

SEGD | SEGH SEG2 SEG3 553124| SEG125 SEG‘I:BI SEG127 SEG Outputs
oo 1y 3E 3F Column Address
COMD 00 DopE:0] | Dof4) | DiE0] | DiF4 De2(2:0] | D62(7:4] | DE32:0] | DE3[T-4] {HEX)
comt 01 DE4[3:0] | De4r4] § Despa)] | Desim4l Dize[z0] | oizerr4) | p1zrpo) | Diz7ir-a
| = t——
=
com7e ag | Davoz3:01] Dassz7-a1] Dasespz0)| Dasasra Ds0s43:0] | D5054[7:4]f D50553:0] | DS0SS[7-4]
COMTS 4F | ososss:01 psoserr-a1] psosao)| ososTra) Ds1ie(30]| 05118741 D511802:01| D5119[7:4]
I
R .
com
Outouts Address
: (HEX)
(Dispiay Startine=0) Nibble re-map A[1]=0

Table 12 shows 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 ... D5119
Table 12 : GDDRAM address map 2

SEGD | SEGT SEG2 | SEG3 SEG124 | SEG125 | SE@126 I SEG12T SEG Outputs
oo o1 3E IF Column Address
COMa 00 oofa0p | oom4) § DaoEo) | Deormdl { | [p4ss0r0)| D4a50[7:41] DE040[3:01| D5040(7:4] (HEX)
Comi 01 Di20p | oiF4r § oDatpzo] | Dot [ || [o4ssirz)| Davs17-41] Dsoa1(3-01] D504117 4]
| |
I |
comTR ag N O7ep0 | Dvam4) | oisapo) | Disarra D5038[3:0]| D5033[7:4] DS418[3:01] D5116[7:4]
COMTS aF 1| oo | D1soo | oweerar |! ! Y [ososaEal 0533-37:4]|Ds119[3:c-} D5119[7:4]
oW
{HEX)
{Display Startline=0) Nibble re-map A[1]=0

Table 13 shows 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 ... D5119
Table 13 : GDDRAM address map 3

www.chinalcdmodule.com -12-
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SEGO | SEG! SEG2 SEG2 SEG124 | SEG125 | SEG128 | SEG1Z7 SEG Oulputs
3F 3E M oo Column Address
conn 0o DE37:4] | Dsaam | De274) | DE2E0) Di74] | DiEo | oome DO[3:0] (HEX)
oM 01§ Di27m41 | D12Tao; | D126[74] | D126[30] DEs[7:4] | Desi20] | os4r4l | DedRa)
— |
| S S——
COMTS 48 | Ds0s57-41| Ds0ss[E0}] DEos4l74] | Ds054[3:0] D4993[7:4] | Dazoz3-mf Dagearr4| DaggzEa)
COMTS ar  JDs5119(7-41| D5119[3:01 05 118[7.4] ESEEE-[E:D]II Ds0577:4] | Daps73:01 Dsoss741| DE0sER0]
"
Row
COM
DU;:!IUI_# Address
s (HEX)

{Display Startfine=0)

Nibble 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.

Table 14 shows 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
Disable Nibble Re-map
Enable Horizontal Address Increment
Enable COM Re-map
* Display Start Line=10h (corresponds to COM15)

» Data byte sequence: DO, D1, D2 ... D5119

Table 14 : GDDRAM address map 4

(A[0]=0)
(A[l]=

0)

(A[2]-0)
(AL4-1)

SEGD SEGI SEG2 | SEG3 SEG124 | SEG125 | SEG12E | SEG127
oo 01 3E 3F
COM15 oF oo0] | oo | Do | Dima pe23:0] | Dear4) | De3z0l | DeIrA]
coMi4 0E De4[30] | De4rr4] | Des@Eor | Desra ot2802:0] | D124 | oizvEon | DizTg
+—
— b
COMIT 11 | Ddoozpa0)| Dasozr4lf 0459330 | Daveam-4] Ds0s473:0]| Dsos4f7-41) Ds0ss[3:01| Ds0ss7-4]
COMIG 10 | Ds0s612:01] oEoser4l| Ds05TEOl| DS0STLTA] os11812:0]| Ds11a7-41) D5 11903:00| DS 115174]
com Ro‘.\"
Outpits Address
(HEX)

{Dispiay Stariline=10H)

Table 15 shows the GDDRAM map under the following condition:
* Command “Set Re-map” AOh

* Display Start Line=00h
* Column Start Address=01h
* Column End Address=3Eh
* Row Start Address=01h
* Row End Address=4Eh

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

is set to:

Disable Column Address Re-map

Disable Nibble Re-map

Enable Horizontal Address Increment
Disable COM Re-map

D4835

Table 15 : GDDRAM address map 5

(A[O
(A[l

MNibble re-map A[1]=0

=0)

]
1=0)

(A[2]=0)
(A[4]=0)

SEG Outputs
Column Address

(HEX)

www.chinalcdmodule.com
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SEGD I SEG1T SEG2 I SEG3 SEG124 SEG125 SEG126 SEG127 SEG Outputs
i) 0 3E 3F Column Address.
COMD oo (HEX)
COM1 o1 Daof=:0] DO[7-4] DE&1[3:0] DE1[7T4]
| | B ——
COMTE 4E D4774[3:0]| D4774{7:4] D4835({3:0] | D4B35[7:4]
COMTI 4F
R ™
COM o
Outouts Address
e (HEX)
‘Display Startline=0) .
{Dizplay Startline=0) Nibble re-map A[1]=0

Note

(1)Please refer to Table 18 for the details of setting command “Set Re-map”AOh.

(2) The “Display Start Line” is set by the command “Set Display Start Line” Alh and please refer to Table 18 for
the setting details

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

(4) The “Row Start/End Address” is set by the command “Set Row Address” 75h and please refer to Table 18 for

the setting detail

5.5 Gray Scale Decoder

There are 16 gray levels from GSO to GS15. The gray scale of the display is defined by the pulse width (PW) of
current drive phase, GS0 has no pre-charge (phase 2) and no current drive (phase 3). Each L value represents an
offset to the corresponding gray scale level. See below table and graphical representation:

Tablel6 : Gray scale pulse width set table

Description Number of DCLKs
L1 Set G581 level Pulse Width 0-7
L2 Set GS2 level Pulse Width Offset 1-8
3 Set G53 level Pulse Width Offset 1-8
L13 Set G513 level Pulse Width Offset 1-8
L14 Set G514 level Pulse Width Offset 1-3
L15 Set G515 level Pulse Width Offset 1-3

DCLK: Internal Display Clock. It is used for defining phase clock period.
Figure 15 : Gray scale pulse width set diagram

www.chinalcdmodule.com -14 -
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One Row Period
Phase 1 Phase 2 Fhase 3
=30
G531 [« PiH *=[K—PW—)
G52 : foifzet
53 tofset
G513 {-cﬁeei—)l
G514 [ |
G515 : {offset}
K: number of DCLKS
|:[nu precharge and current drive

Precharge

:Curreni Drive

Table 17 : Gray scale pulse width default values

RESET Result
Ll=1 GS1 level Pulse width=1
L2=1 G52 level Pulse width=3
L3=1 GS3 level Pulse width=5
L4=1 G54 level Pulse width=7
L5=1 GS5 level Pulse width= 9
Lo=1 G56 level Pulse width=11
L7= GS7 level Pulse width=13
L8=1 G58 level Pulse width=15
L9=1 G59 level tPul-'ae width=17
L10=1 | GS10 level Pulse width=19
L1l=1 | G511 level Pulse width=21
L12= GS12 level Pulse width=23
L13=1 | GS13 level Pulse width=25
L14=1 | GS14 level Pulse width=27
| L15=1 | GS15 level Pulse width=29

5.6 Power ON and OFF sequence

The following figures illustrate the recommended power ON and power OFF sequence of SSD1325.

Power ON sequence:

1. Power ON VDD.

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 VCC.(1)

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

www.chinalcdmodule.com -15-
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ONVpp RES# ON Ve  Send AFh command for Display ON

| |
| | |
Voo . .. _. I | '
[
| L
GND - —h— PP —
: : tyo1 l
» > |
RES# — | !
DY AE.
J . b — . — L __._.. -
GND | I.,_t;_H :
I ' 2 |
| | '
V-:C i [ — :
|$ EEREEEaE 39"
GND @_ﬁ.HH.ﬁ_@ﬁ%,@Q_F’ ............. l ....... ................................ _
! | far :
l -+ >
| : ON
SEG/COM | [
: !_ ........... — 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 tOFF. Power OFF VDD. (where Minimum tOFF=0ms, Typical tOFF=100ms)
Figure 17 : The Power OFF sequence
Send command AEh for display OFF OFF Yeo OFF ‘lu";.D
I I
Vee ' |
| N EEFEEEEEEEEEEEER I
. | | b
(_—,ND_ ......... {_ ....................................... {..aﬁs&jﬁ.mg-m.&a&.s&.ms&;&;ﬁs&
|
| - FF |
Voo ; a!
|

Note:

(1) Since an ESD protection circuit is connected between VDD and VCC, VCC becomes lower than
VDD whenever VDD is ON and VCC is OFF as shown in the dotted line of VCC in Figure 16
and Figure 17.

(2) VCC should be kept float when it is OFF.
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5.7 COMMAND TABLE

Table 18: Command Table
(D/C# =0, R/'W# (WR#) = 0, E (RD#) = 1) unless specific setting is stated

Fundamental Command Table
D/C| Hex (D7(D6(DS|D4|D3|D2(D1|D0 Command Deescription
0 13 Olojo(1 01|01 |SetColumn Address [Second command A[5:0] sets the column start address
0 |A[5:0]] * Ac|As|Az|An|Ay|Ag from 0-63, POR = 00h
0 |B[30]| * | * |Bs|Bs|B;|Bz2|B:i | B Third command B[5:0] zets the column end address
from 0-63. RESET = 3Fh
v 5 OlT |1 (1|01 ]0]1 |SetBowaddress Second command A[5:0]sets the row start address from
0 |A[60]| * |As|As|As|As| A A A 0-79. RESET = 00h
0 [B[6:0]| * |Bs|Bs[Bg|Bs |B2|B1|Bs Third command B[6:0] sets the row end address from 0-
79, RESET = 4Fh
G 81 LG |00 )a 001 |StContrast Corrent  [Double byte command to select 1 out of 128 contrast
0 |A[60]| * |As|As|As| A [Ax|A | Ay steps. Contrast increases as level increase
The level is set to 40h after BESET
O |84-86 | 1 (0|00 |01 X X[5et Current Eange 24h = Quarter Current Range (RESET)
25h = Half Current Range
26h = Full Cusrent Fange
G AD TG 1| @0 (0|0 |0 |5t Re-map A[0]=0. Disable Column Address Re-map (RESET)
O |A[GO] | * [As|As|As| A | A A A 14[0]=1, Enable Column Address Fe-map
1A[1]=0. Disable Nibble Re-map (RESET)
1AJ1]=1, Enable Nibble Re-map
A[2]=0. Honzontal Address Increment (RESET)
A[2]=1, Vertical Address Increment
1A [4]=0, Disable COM Ee-map disable (RESET)
A [4]=1, Enable COM Ee-map
A [3]=0. Reserved (RESET)
A[3]=1. Reserved
1A[6]=0, Disable COM Split Odd Even (RESET)
A [6]=1. Enable COM Split Odd Even
0 Al 1@ (1|0 (0 ]0]|0]|1 |SetDisplay Start Line |Set display FAM display start line register from 0-79
0 |A[6:0]| * |As|As|As|As| A A |A Display start line register 15 reset to 00h after RESET
0 A2 L@ (1|0 (0]0]% |0 |StDisplay Offset Set vertical seroll by COM from 0-79
0 [A[GO] | * |As|As | As | Az [ A | A | A [The value iz reset to O0H after RESET
0 [A4-ATI 1|0 |1 |0 [0 XX Xy|Set Display Mode 1A 4h = Nermal Display (RESET)
14 5h = Entire Display ON,

www.chinalcdmodule.com
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Fundamental Command Table
D/C| Hex |D7|D6(D5|D4|D3|D2|D1|D0O Command Description
all pixels turns ON in GS level 15
lA6h = Entire Display OFF, all pixels turms OFF
A 7h = Inverse Display
0 Al 1o (101000 |SetMultiplex Batio  |The next command determines multiplex ratio N from
0 |A[6:0]| * |As|As|As| Az A | Ay | Ap 16MUX-30MUX,
\AT6:0] = 15 represents 16MUX
\A[6:0] = 16 represents 1TMUX
IA[6:0] = 78 represents TOMUX
IA[6:0] = 79 represents SO0MUX
0 AD 1|01 |01 )1 |0]1 |Sethaster IA[0] = 0. Select external Vir supply
o lapropl e e et |1 A Configuration A[0]=1. Reserved (RESET)
MNote
:f_:' Bit A[0] must be set to 0b after RESET.
-/ The setting will be activated after issuing Set Display
ON command (AFh)
0 AE |1 |01 |01 |1]|0 SetDisplay ON IAEDL = Display OFF (Sleep mode) (RESET)
0 AF 1|01 )0 1)1 |1]|1 |SetDizplay OFF A Fh = Display ON
0 BO 1|21 1|29 |00 [SetPre-charge 14]5:0] = 08h (RESET)
Compensation Enable
O [A[SD] * | |As | A Az | A A A \A[3:0] = 25k, Enable pre-charge compensation
0 El 170 (1100|001 [SetPhase Length IA[3:0] =P1. phase 1 period of 1-13 DCLESs,
O A0 * | F | % | F | A& |& | A RESET =3DCLES = 3h
0 A[TA] A7 | Ag |As (A = | *F | F | * A[7:4]=P2. phase 2 period of 1-13 DCLESs,
RESET =3DCLES =3h
MNote
/0 DCLK is invalid in phase 1 & phase 2
G B2 1o (1|13 [0([1[|0 |StPowPeriod The next command sets the number of DCLEKs, K
O | A[7:0] |A7| A | As [As| As | As [ Ay | Ap| (set frame frequency) [Pet Tow between 2-138 DCLES
RESET =37DCLKS =253k
The K value should be set as
K =P1+P2+G5135 pulse width
(RESET: 3+5+29DCLKS)
a E3 Lja (110011 |SetDisplay Clock The lower nibble {A[3:0]) of the next command defines
O ARO[ | * | * | ¥ |As|Ax|A; | Ap |[Pivide Ratio/ the divide ratio (D)) of display clock (DCLE)
0 |A[74] A | Ag|As AL = |+ | =] = Ozctllater Fregquency Divide ratic (D)=A[3:0]+1
) (A[3:0]RESET 1s 00010, i.e. divide ratio (D) = 2}

www.chinalcdmodule.com
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Fundamental Command Table

D/C| Hex |(D7|D6(D5|D4|D2|D2|D1|D0O Command Description
The higher nibble (A[7:4] ) of the next command sets
the Oscillator Frequency
Oscillator Frequency increases with the value of A[7:4]
and vice versa
[Fange: 0000611110
EESET= 0100b represents 655KHz,
tvpical step value: 5% of previous value
0 B4 110 1101 0] 0 |5etPre-charge 14]2:07= 0 (RESET)
A[Z01(* | *[*]* Ay | Ay [ Ap [Compensation Level |A[2:0] = 3h, Recommended level
0 B& 1 {0 1|0 )@ |0 |Set Gray Scale Table |The next eight bytes of command set the gray zcale level
O JA[2Z0] = [ * | * | * | * [Ax|A| A of GS1-15 as below:
O |BEOT| | *|*|*|* |Bz|Bi|Bs 14]2:0] = Gray scale level of GS1, RESET=1
0 |B[6:4]| * |Bs|Bs|Ba| * | * | ¥ | * [B[2:0] = Gray scale level of G52, RESET=1
0 |cpzop| == *|*|*|c|Ci|Co [B[6:4] = Gray scale level of G533, RESET=1
e o . el . C[2:0] = Gray scale level of GS4 RESET=1
A1 = . - *# | % | = | % -
0]¢ [f'_i" . E C*’ {: . _ C[6:4] = Gray zcale level of GS5, RESET=1
0 (DP[2:0] D2 | D1 | Dy D[2:0] = Gray scale level of GS6, RESET=1
O |DE4]| * |De|Ds|De| = [ * | * | D[6:4] = Gray scale level of G57, RESET=1
O [E20}[*[*|*|*|* |E|E1|Ea [E[2:0] = Gray scale level of GS&, RESET=1
0 |E[64]| * |Es|Es|[Ea| = | * | * | * [E[6:4] = Gray scale level of G50, RESET=1
o |Frzop|*|=|*|*|*|m|F|5 F[2:0] = Gray scale level of G510, RESET=1
. ) . [F[6:4] = Gray scale level of G511, RESET=1
o DL Sc I o R I e e G[2:0] = Gray scale level of GS12, RESET=1
0 |G[2:0] G2|G1|Go G[6:4] = Gray scale level of G513, RESET=1
0 | G[e4]| * |Ge|Gs |G| * | * | * ] * [H[2:0] = Gray scale level of G514, RESET=1
O [HERO]| * | * | *|*|* |H: |H[Hp H[6:4] = Gray scale level of G515, RESET=1
0 |H[6:4]| * |He|Hs|Ha| * | * | ¥ | *
0 BC 10111 ]1]0]0 |SetPrecharge Voltage [Second command A[7-0] sets the precharge voltage
0 |A[T:0] |AT[AG|AS|AL(AZ|AZ (AL[AD level,
A[7:0] Izxzzxxzx conmects to Veone (RESET)
00 xxxx= 1.0 % Vpgr
00000000 0.51% Vags
0OO00001 0.52* Vags
00011111 O.84* Vagr
0 BE Lol 111 [1]0 [SetVioona Voltage Second command A[4:0] sets the Vooum  veltage level .
0 |A[4:0]| * | * |0 |A4|A3[A2|AL|AD A[4:0] 00000 O.51*Vger
00001 0.52* Vg
11101 0.81* Ve (RESET)
11110 0.32* Ve
11111 0.34* Ve
0 BF 1 {0 1 (1] 1]1]1 |SetSegmentLow Second command A[3:0] sets the VSL voltage as
0 |A[30]]| * # [ = Al Ay [A]| Ay [Voltage (VSL) follow:
1A[3:07 = 0010 kept VSL pin NC
A[3:0]=1110 (RESET) connect a capacitor between
WSL pin and Vs
0 E3 1|t (1 0001|111 NOP Command for No Operation

www.chinalcdmodule.com
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Table 19: Graphic acceleration command
Set (GAC) (D/C# = 0, R‘'W#(WR#)= 0, E(RD#) = 1) unless specific setting is stated

Graphic acceleration command

DiC&| Hex |D7|D6|D5|D4|D3|D2|D2|D0| Command Description
0 23 glofrjofoe|0o]l |1l 14 [0] = Ob: Disable Fill rectangle
0 |Apop] = | ¢ | = A =] % |A |4 IA[0] = Ib: Enable Fill rectangle (RESET)
Grashic IA[1] = Ob: Disable x-wrap{RESET)
Acceleration |A[1] = 1b: Enable '-.vral::i a.rc-*.m-;_i in x-direction during
Command copying and scrolling
Options

\A[4] = Ob: Disable reverse copy (RESET)
A[4] = Ib: Enable reverse during copyimg.

0 24 ololilolol1lolo A[5:0]: Column Address of Start
O |A[ED]| * | * |As | A | As | A [ A | A N
[>:0] i T ! B[5:0]: Row Address of Start
0 |B[&0}| * |Bs|Bs|Bs|B:|B: By | By
0 |JCIE0) = | * |G| Ce |G |G [T |G C[5:0]: Column Address of End
O |D[60]| * |Dg|Ds | DD | Do Dy | Dy
_ _ _ D[6:0]: Bow Address of End
0 |E[70]|E7|Es|Es|Es|Es|Ea|E1 | Es
E[7:0]: Set Grav scale pattern
E[7:0] This byte 15 divided into two nibbles. The
most significant 4 bits represent the gray scale
Draw Bectangle level of the left pixel of each group. The least
significant 4 bits represent the gray scale level of
the right pixel of each group. Please refer to
Fizure 33 for the gray scale pattern sefting
examples.
Note:
oS A<CZ63
o=B<=D=79
0 15 ololilaololi1lol1 A[5:0]: Colomn Address of Start
O [A[SO] * | * |As|As|As| Az | Ay [ Ay )
o |B[6:0]| * |Be|Bs|Bs|Bs|B:|B1| B B[6:0]: Row Address of Start
O Cl0]) * | |GGG |6 |GG C[3:0]: Colummn Address of End
0 |D[6:0]| * |Dg|Ds|Dy|D:| Dy Dy | Dy
0 |E[50]| * | * |Es|Ez|Es|Ea|E1 | Es D[6:0]: Fow Address of End
O [F[e05| * |Fs | Fs|Fa|F:|Fz |F: |Fa

E[3:0]: Column Address of New Start

F[6:0]: Row Address of New Start

Note:
Yo=A<Cc=63
Co=Bp«<D=79
“lg <E<63
Y0 =F<79
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Graphic acceleration command

DVC#| Hex |D7(D6|D5(D4|D3|D2|DI || Command Description
] 26 gloli|je|jof1f1]0 IA[5:0]: 163 honzontal offset in number of 2~127 column
o |apsor] | ¢ | As| Al As A A |, 0 no horizontal scroll
0 |B[6:C}| * |Bs|Bs|Bs|Bs|By| By By B[5:0]: 2~80 aumber of rows to be H-scrolled
O |COp *[* ][] *|C|Ce

C[1:0]: scrolling time interval
00k 12 frames
[Horizontal Scroll 0lb 64 frames
10b 128 frames
11 256 frames
Note:
4 Scrolling operates dusing display OIN.
) The parameters should not be changed after scrolling is
activated

This command deactivates the scrolling action.

Note
4 After sending 2Eh command to deactivate the scrolling
action, the ram data needs to be rewritten.

] 2E Gloeli1 o111 ]0| StopMeoving

This command activates the serolling fonction according to
the setting done by Horizontal Scroll command 26h.

}'::-te

' The “wrap around in x-direction” function must be
enabled before scrolling start. 1.2, Bit A{1} of command
23h must be set to 1b before 1ssuing 2F command.

0 IF glofif{o|l1]1]1 |1 StartMoving

Table 20: Read Command Table
(D/C#=0, R/'W# (WR#)=1, E (RD#)=1 for 6800 or E (RD#)=0 for 8080)

D7 = Jrreserved

D7 = :reserved

D& = Jrndicates the display is ON
D& = lsindicated the display is OFF
D3 = Jrreserved

D5 = lareserved

D4 = rreserved

D7DsD:DyD:Da0y
Dy Status Register Bead

D4 = 1-reserved

Note
(1) Patterns other than that given in Command Table are prohibited to enter to the chip as a
command; Otherwise, unexpected result will occur

5.7.1 Data Read / Write

To read data from the GDDRAM, input HIGH to R/W# (WR#) pin and D/C# pin for 6800-series
parallel mode, LOW to E (RD#) pin and HIGH to D/C# pin for 8080-series parallel mode.

In horizontal address increment mode, GDDRAM column address pointer will be increased by one
automatically after each data read. In vertical address increment mode, GDDRAM row address
pointer will be increased by one automatically after each data read. Also, a dummy read is required
before the first data read. See Figure 5 and Figure 8 in Functional Description.

To write data to the GDDRAM, input LOW to R/W#WR#) pin and HIGH to D/C# pin for
6800-series parallel mode and 8080-series parallel mode. For serial interface mode, it is always in
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write mode. In horizontal address increment mode, GDDRAM column address pointer will be
increased by one automatically after each data write. In vertical address increment mode,
GDDRAM row address pointer will be increased by one automatically after each data write.

It should be noted that, in horizontal address increment mode, the row address pointer would be
increased by one automatically if the column address pointer wraps around. In vertical address
increment mode, the column address pointer will be increased by one automatically if the row
address pointer wraps around.

Table 21: Address Increment Table (Automatic)

D/ICE | R'WE (WER#) Comment Address Increment
0 { Write Command Mo
0 1 Fead Status Mo
1 { Write Data Yes
1 1 Fead Data Yes

5.8 COMMAND DESCRIPTIONS
5.8.1 Fundamental command description

5.8.1.1 Set Column Address (15h)

This triple byte command specifies column start address and end address of the display data RAM.
This command also sets the column address pointer to column start address. This pointer is used
to define the current read/write column address in graphic display data RAM. If horizontal
address increment mode is enabled by command AOh, after finishing read/write one column data, it
is incremented automatically to the next column address. Whenever the column address pointer
finishes accessing the end column address, it is reset back to start column address and the row
address is incremented to the next row.

5.8.1.2 Set Row Address (75h)

This triple byte command specifies row start address and end address of the display data RAM. This
command also sets the row address pointer to row start address. This pointer is used to define the
current read/write row address in graphic display data RAM. If vertical address increment mode is
enabled by command AOh, after finishing read/write one row data, it is incremented automatically
to the next row address. Whenever the row address pointer finishes accessing the end row address,
it is reset back to start row address.

The diagram below shows the way of column and row address pointer movement through the
example: column start address is set to 2 and column end address is set to 61, row start address is
set to 1 and row end address is set to 78; horizontal address increment mode is enabled by command
AOh. In this case, the graphic display data RAM column accessible range is from column 2 to
column 61 and from row 1 to row 78 only. In addition, the column address pointer is set to 2 and
row address pointer is set to 1.  After finishing read/write one pixel of data, the column address is
increased automatically by 1 to access the next RAM location for next read/write operation (solid
line in Figure 18). Whenever the column address pointer finishes accessing the end column 61, it
is reset back to column 2 and row address is automatically increased by 1 (solid line in Figure 18).
While the end row 78 and end column 61 RAM location is accessed, the row address is reset back
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to 1 and the column address is reset back to 2 (dotted line in Figure 18).
Figure 18 : Example of Column and Row Address Pointer Movement

0 i 2 61 a2 &3 Column address
- . - " a |l e |=z|w|2| s PEGoutputs

Bow O
RD'L‘-" 1 ﬁ-
Fow 2 ?-q- e

i

|

I __..-i-'-""-"-

| )
Row 77 !’4--=' =
Row 78 :4..—‘="" —r
Eow 79 '1 : P
\ -
L. —

5.8.1.3 Set Contrast Current (81h)

This command is to set Contrast Setting of the display. The chip has 128 contrast steps from 00H to
7FH. The segment output current increases with the increase of contrast step. See Figure 19
below.

Figure 19 : Segment current vs Contrast setting

Segment current vs Contrast setting
& Full currertrange ®  Halfcorrentrangs Guaer currsnt range |
9 300 A
= s *»
g 2% :
3 200 +
= 180 + ©
-E 100 * i S i
= - . =
T)\-_ l B
oo OF  IF 2F  3F  4F  5F  BF  TF
Contrast Setting

5.8.1.4 Set Current Range (84h, 85h, 87h)

This command is used to select quarter range or half range or full range current mode. With the
same contrast level, quarter range mode will give a quarter of the current output of the full range
mode. Similar to half range current mode, it will give a half of the current output of the full range
mode. See Figure 19. In RESET, quarter range current mode is default.

5.8.1.5 Set Re-map (AOh)

This double command has multiple configurations and each bit setting is described as follows:
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* Column Address Remapping (A[0])
This bit is made for increase the flexibility layout of segment signals in OLED module with

segment arranged from left to right (when A[0] 1is set to 0) or from right to left (when A[0] is
setto 1).

* Nibble Remapping (A[1])
When A[1] is set to 1, the two nibbles of the data bus for RAM access are re-mapped, such that
(D7, D6, DS, D4, D3, D2, D1, DO) acts like (D3, D2, D1, D0, D7, D6, D5, D4).
If this feature works together with Column Address Re-map, it would produce an effect of
flipping the outputs from SEG0~127 to SEG127~SEGO as show in Table 13.

* Address increment mode (A[2])
When A[2] is set to 0, the driver is set as horizontal address increment mode. After the display
RAM is read / written, the column address pointer is increased automatically by 1. If the
column address pointer reaches column end address, the column address pointer is reset to
column start address and row address pointer is increased by 1. The sequence of movement of
the row and column address point for horizontal address increment mode is shown in Figure 20

Figure 20 : Address Pointer Movement of Horizontal Address Increment Mode

[ 1 N 62 63 Column address |
Fow (0 — o
RD‘."‘ ': L e e

Bow 78 R
Row 79 T

When A[2] is set to 1, the driver is set to vertical address increment mode. After the display RAM
is read / written, the row address pointer is increased automatically by 1. If the row address
pointer reaches the row end address, the row address pointer is reset to row start address and
column address pointer is increased by 1. The sequence of movement of the row and column
address point for vertical address increment mode is shown in Figure 21.

Figure 21: Address Pointer Movement of Vertical Address Increment Mode

L AR 2B

] 1 - 62 63 Columan address
Row 0 A A ;
Row 1 / / - / /
i /| // -/// A
OW 1o
Row 127 ‘/ / M
* COM Remapping (A[4]) This bit defines the scanning direction of the common for flexible
layout of common signals in OLED module either from up to down (when A[4] is set to 0) or
from bottom to up (when A[4] is set to 1). Table 14 shows an example of the using the COM
Remapping to perform vertical scrolling.
* Splitting of Odd / Even COM Signals (A[6])
This bit is made to match the COM layout connection on the panel.
When A[6] is set to 0, no splitting odd / even of the COM signal is performed, output pin
assignment sequence is shown as below (for §0MUX ratio):
Figure 22: Output pin assignment when command AOh bit A[6]=0.
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.............................................. : |

Qutput Pin Connection

R OVAT . . SSI_I']E-::" Y Panf:l
: JICUY PO 138530 ... ROW3D COMDO ROWD

COMI1 ROW1

COM2 RO 2

COM3 ROW3

RO COM39 ROW3
COM4D ROW40

_________ COM4D  COMD : ;

........... ' CoM77 ROW77
COM72 COMZE COMTS ROW7S
SSD13257 COMTO RO 78

T

Pad 1,23....
Gold Bumps face up

When A[6] is set to 1, splitting odd / even of the COM signal is performed, output pin assignment
sequence is shown as below (for 128MUX ratio):
Figure 23 : Output pin assignment when command AOh bit A[6]=1.

ROWTS
G A S ROWTS
UMM SRS ROWTE Output Pin Connection
ROWT4 SSD1325Z Panel
128 1178 COMD ROWO (Even)
COM1 ROW2
COM?2 ROW4
1 rowa COM37 ROW74
» | - COM38 ROWT6
ROWA ROWD COM30 ROWTE
R COMO COMA40 ROW1 (Odd)
- Ron cont COM41 | ROW3
o : COM2: COM42 ROW3
oM CONaE COMT7 ROWT3
i COM39 COMT8 ROWTT
] COMTO ROWT9
3SD1325Z

T

Pad 1.2.3.. .
Gold Bumps face up

5.8.1.6 Set Display Start Line (A1h)

This double byte command is to set Display Start Line register for determining the starting address
of display RAM to be displayed by selecting a value from 0 to 79. Figure 24 shows an example
using this command of this command when MUX ratio= 80 and MUX ratio= 54 and Display Start
Line = 28. In there, “ROW” means the graphic display data RAM row.

Figure 24: Example of Set Display Start Line with no Remapping
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5.8.1.7 Set Display Offset (A2h)

MUX ratio (A8h) =80  [MUX ratio (ABh) =80  [MUX satio (A8h) =34  [MUX ratio (A8h) = 54
COM PmDisplay Start Line (Alh)Display Start Line {Alh)Display Start Line {Alh)Display Start Line (Alk)
=10 =28 =10 =28
COMO ROWOD FOW28 ROWED FOW28
COM1 ROWI ROW29 ROWI ROW29
COMZ [ROW2 EOW30 ROW2 EOW30
COM3 [ROW3 ROW31 BOW3 ROW31
COM23 ROW23 ROWS1 FOW23 ROWS1
COM24 ROW24 FOWS2 BOW24 FOWS2
COM2IS ROW25 FOWS3 BOW235 FOWS3
COM26 ROW26 BOW354 FOW28 BOW354
COM49 ROWS0 BOWTT BLOWS0 BOWTT
COMS1 ROWSI BOWTS BOWS1 BOWTS
COMS2 ROWS2 BOW79 FOWS2 BOW79
COMS3 ROWS3 BOW0 FOWS3 BOW0
COMS4 ROWS4 BOW1 - -
COMSS ROWSS BOW2 - -
COMTs ROWTE BOW24 - -
COMTT ROWTT BOW235 - -
COMTE8 ROWTS BOW28 - -
COMT9 ROWTY BOW27 - -
Display e : - i
smple > SOLOMON ||| =i SOLOMON
|| - SYSTECH Z —— SYSTECH
| SOLOMION
| svereon ||| BN ——

This double byte command specifies the mapping of display start line (it is assumed that COMO is
the display start line, display start line register equals to 0) to one of COM0~COM?79. Figure 25
shows an example using this command when MUX ratio= 80 and MUX ratio= 54 and Display
Offset = 28. In there, “Row” means the graphic display data RAM row.
Figure 25: Example of Set Display Offset with no Remapping
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WUX ratio (ABh) =80 [UX ratio (ABh) =80  PUX ratio (A8h) =64  MUX ratio (A8h) =64
COM PinDisplay Offset (AZh)=0 Display Offzet (AZh)=18 Display Offset (AZh)=0 Display Offiet (AZh)=18
COMD [ROWOQ FLOW2E FOWD FLOW2E
COM1 [ROWI F.OW29 FOW1 F.OW29
COM2Z [ROW2 F.OW30 FLOW2 F.OW30
COM3 [ROW3 F.OW31 FLOW3 F.OW31
COM23 ROW23 F.OWS1 FOW23 F.OWS1
COM24 ROW24 F.OWS2 FL.OW24 F.OWS2
COM23 ROW2S F.OWS33 FLOW2S F.OWS33
COM26 ROW2E FLOW34 F.OW25 =
COM49 ROWS0 F.OWT7 F.OWS0 =
COMS31 ROWS1 F.OWTE F.OWS1 =
COMS52 ROWS32 F.OWT9 F.OWS2 =
COMS33 ROWS33 FOWD F.OWS33 FOWD
COMS34 ROWS4 FL.OW1 = FL.OW1
COMS33 ROWS3S FLOW2 = FLOW2
COMT6 ROWTS FL.OW24 = FL.OW24
COMTT ROWTT FLOW2S = FLOW25
COM7E ROWTE F.OW25 = F.OW25
COM7T9 ROWTS F.OW27 = F.OW27
Display [ _ogpemee ][] e
- : .
Example ! SOLOMON
—e_— Z SYSTEGH
SOLOMON | e—
SYSTEGH |

5.8.1.8 Set Display Mode (A4h ~ A7h)

These are single byte commands (A4h ~ A7h) and are used to set display status to Normal Display,
Entire Display ON, Entire Display OFF or Inverse Display, respectively.
* Normal Display (A4h)
Reset the “Entire Display ON, Entire Display OFF or Inverse Display” effects and turn the data
to ON at the corresponding gray level. Figure 26 shows an example of Normal Display.
Figure 26: Example of Normal Display

SOLOMON SOLOMON
SYSTECH SYSTECH
Memory Display

* Set Entire Display ON (AS5h)
Force the entire display to be at gray scale level GS15, regardless of the contents of the display
data RAM, as shown on Figure 27.
Figure 27: Example of Entire Display ON
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SOLOMON
SEYSTECH

Memory Display

* Set Entire Display OFF (A6h)
Force the entire display to be at gray scale level GSO, regardless of the contents of the display
data RAM, as shown on Figure 28.
Figure 28 : Example of Entire Display OFF

SOLOMON
SYSTECH

Memory Display

* Inverse Display (A7h)
The gray scale level of display data are swapped such that “GS0” <-> “GS15”, “GS1” <>
“GS14”, etc. Figure 29 shows an example of inverse display.
Figure 29: Example of Inverse Display

SOLOMON SOLOMON
SYSTECH SYSTECH

Memory Display

5.8.1.9 Set Multiplex Ratio (A8h)

This double byte command sets multiplex ratio (MUX ratio) from 16MUX to SOMUX. In RESET,
multiplex ratio is 80MUX. Please refer to Figure 24 and Figure 25 for the example of setting
different MUX ratio.

5.8.1.10 Set Master Configuration (ADh)

This command selects the external VCC power supply. External VCC power should be connected to
the VCC pin. A[0] bit must be set to Ob after RESET. This command will be activated after
issuing Set Display ON command (AFh)

5.8.1.11 Set Display ON/OFF (AEh / AFh)

These single byte commands are used to turn the matrix display on the OLED panel display either
ON or OFF. For AEh, the display is OFF, the segment and common output are in high impedance
state and circuits will be turned OFF. When the sleep mode is set to OFF (AFh), the display is ON.

5.8.1.12 Set VCOMH Voltage (BEh)

This double byte command sets the high voltage level of common pins, VCOMH. The level of
VCOMH is programmed with reference to VCC. Please refer to Table 18 and Figure 30for detail
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information and breakdown levels of each step.

Figure 30 : VCOMH vs Bit value

VCOMEVREF Ratio

Bit value (00-1F)
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5.8.1.13 Set Precharge Voltage (BCh)

This double byte command is used to set the pre-charge voltage (phase 2) level.

Please refer to

Table 18 and Figure 31 for detail information and breakdown levels of each step.

Figure 31 : VP vs Bit value
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Bit value (00-1F)
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5.8.1.14 Set Phase Length (B1h)

This is a double byte command. In the second byte of this double command, lower nibble and
higher nibble is defined separately. The lower nibble adjusts the phase length of Reset (phase 1).
The higher nibble is used to select the phase length of the pre-charge phase (phase 2). The phase
length is ranged from 1 to 16 DCLK's. RESET for A[3:0] is set to 3h while reset for A[7:4] is set to
Sh. Please refer to Table 18 for detail breakdown levels of each step.

5.8.1.15 Set Row Period (B2h)

This command is used to set the row period. It is defined by multiplying the internal display clock
period by the number of internal display clocks per row (valued from 14h to 7Fh), and RESET is
25h. The larger the value, the more precise of each gray scale level can be tuned. See “Gray Scale
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Table” command (B8h) for details. Also, it is used to define the frame frequency altogether with the
use of “Display Clock Divide Ratio” command (B3h). Row period equals to the sum of phase 1 and
phase 2 periods and the pulse width of GS15. See equation in Table 18.

5.8.1.16 Set Display Clock Divide Ratio (B3h)

This double command is used to set the frequency of the internal display clocks, DCLK's. It is
defined by dividing the oscillator frequency by the divide ratio (valued from 1 to 16). Frame
frequency is determined by divide ratio, number of display clocks per row, MUX ratio and
oscillator frequency. The lower nibble of the second byte is used to select the oscillator frequency.
Please refer to Table 18 for detail breakdown levels of each step.

5.8.1.17 Set Gray Scale Table

This command is used to set each individual gray scale level for the display. Except gray scale
level GSO that has no pre-charge and current drive, the pulse width of each gray scale level is
programmed with unit of DCLK. The longer the length of the pulse width, the brighter the OLED
pixel when it is turned ON.

The setting of gray scale table entry can perform gamma correction on OLED panel display.
Normally, it is desired that the brightness response of the panel is linearly proportional to the image
data value in display data RAM. However, the OLED panel is somehow responded in non-linear
way. Appropriate gray scale table setting like example below can compensate this effect.

Figure 32 : Example of gamma correction by gray scale table setting

o . '
Brightness Brightness

4’,

Pulze
Width

Gray scale

table setting Panel

responze Eesult in linear
- . response .
- ! ¥ Gray Scale
Gray Scale Pulse width Ay Scale

As shown in Table16 and Table 17, GS1 is defined with pulse width equals to the first offset value,
L1, select from 0-7 internal display clocks. GS2 is defined with pulse width equals to GS1 plus the
next offset value, L2, select from1-8 internal display clocks. Similarly, the next GS level is defined
with pulse width equals to its lower one GS level plus the next offset value, select from 1-8 internal
display clocks. In normal operation, GS15 should take the full current drive period as its pulse
width. Therefore, the row period should be set as the sum of phase 1 period, phase 2 periods, and
the pulse width of GS15 with the use of “Row period” command.

5.8.1.18 NOP (E3h)
This is a no operation command.

5.8.1.19 Status register Read

This command is issued by setting D/C# LOW during a data read (refer to Figure 36 to Figure 38
parallel interface waveform). It allows the MCU to monitor the internal status of the chip.
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5.8.2 Graphic Acceleration Command Set Description

5.8.2.1 Graphic Acceleration Command Options (23h)

This command has two functions.
* Enable / Disable fill (A[0])
0 = Disable filling of rectangle in draw rectangle command.
1 = Enable filling of rectangle in draw rectangle command. (RESET)
* Enable / Disable x-warp (A[1])
0 = Disable wrap around in x-direction during copying and scrolling
1 = Enable wrap around in x-direction during copying and scrolling (RESET)
* Enable / Disable reverse copy (A[4])
0 = Disable reverse copy (RESET)

1 = During copy command, the new image colors are swapped such that “GS0” <-> “GS15”,
“GS17 <->“GS14”, ....

5.8.2.2 Draw Rectangle (24h)

Specify a starting point (Row 1, Column 1) and an ending point (Row 2, Column 2) as well as
giving the desire gray scale pattern, a rectangle will then be drawn.

Figure 33 : Example of draw rectangle command

Row 1, Row 1,
Colurn 1 Column 1
Gray acale pattemn Gray scale
=40h ttern =BBh
Row 2, Row 2,
Cofumn 2 Column 2

The following example illustrates the rectangle drawing command sequence.
1. Enter the “draw rectangle mode” by execute the command 24h
2. Set the starting column coordinates, Column 1. e.g., O1h.
3. Set the starting row coordinates, Row 1. e.g., 01h.
4. Set the finishing column coordinates, Column 9. e.g., 05h
5. Set the finishing row coordinates, Row 5. e.g., 05h
6. Set the gray scale pattern:

This byte is divided into two nibbles. The most significant 4 bits represent the gray scale
level of the left pixel of each group. The least significant 4 bits represent the gray scale level
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of the right pixel of each group. Please refer to Figure 33 for the gray scale pattern setting
examples.

5.8.2.3 Copy (25h)

Copy the rectangular region defined by the starting point (Row 1, Column 1) and the ending point
(Row 2, Column 2) to location (Row 3, Column 3). If the new coordinates are smaller than the
ending points, the new image will overlap the original one.

The following example illustrates the copy procedure.

[um—

. Enter the “copy mode” by execute the command 25h
. Set the starting column coordinates, Column 1. E.g., 00h.

. Set the starting row coordinates, Row 1. E.g., 00h.

2
3
4. Set the finishing column coordinates, Column 2. E.g., 05h
5. Set the finishing row coordinates, Row 2. E.g., 05h

6. Set the new column coordinates, Column 3. E.g., 03h

7. Set the new row coordinates, Row 3. E.g., 03h

Figure 34: Example of copy command

Qriginal
. Image
Row 1, g
Column 1
Row 3,
Column 3

o ] Row 3 + Row 2,
New Copied  Column 3 + Column 2
Image

5.8.2.4 Horizontal Scroll (26h)

This command consists of 3 consecutive bytes to set up the scrolling parameters. It determined the
horizontal scrolling offset, no of scrolling row and scrolling speed. Some scrolling examples are
shown in Figure 35 .

Before issuing this command, the scrolling must be deactivated (2Eh). Otherwise, RAM content
may be corrupted.
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Figure 35: Scrolling examples

| Display snap shot after scrolling start | Examaoie 1 - Barial screen
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SOLOMON | SOLOMON

SYSTECH SYSTECH L
Bin & Selfime intarval betwesn aach
- serod s1ep a6 54 frames

r ——— :

i Actlvate scrolling

5.8.2.5 Stop Moving (2Eh)

Stop motion of scrolling. After sending 2Eh command to deactivate the scrolling action, the ram
data needs to be rewritten.

5.8.2.6 Start Moving (2Fh)

Start motion of scrolling. This command should only be issued after scrolling setup parameters
are defined through command 26h and the function of wrap around in x-direction is enabled
through 23h.

The following actions are prohibited after the horizontal scroll is activated
1. RAM access (Data write or read)

2. Changing scrolling setup parameters
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#include<reg51.h>
#include <string.h>
#include <intrins.h>
#include <math.h>

#define uchar unsigned char

#define uint unsigned int

#define DATA Pl
sbit CD = P3"0;
sbit WR1 = P3/1;
sbit RD1 = P3/3;
sbit CS = P3/4;
sbit RES = P3/5;
/17 18 B 5y 5

uchar RAM_data[4];
uchar code table 88[]={

0x00,0x00,0x00,0xE0,0x10,0x70,0x98,0x70,/*"a",0*/
0x00,0x80,0x80,0xE0,0x90,0x90,0xE0,0x00,/*"b", 1*/
0x00,0x00,0x00,0x60,0x90,0x80,0x90,0x60,/*"c",2*/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,/*" ", 3%/
0x00,0x60,0x90,0x90,0x90,0x90,0x60,0x00,/*"0" 4%/
0x00,0x60,0x20,0x20,0x20,0x20,0x70,0x00,/*"1",5%/
0x00,0x60,0x90,0x10,0x20,0x40,0xF0,0x00,/*"2",6*/
}i// @Adobe WA, BATI, )

uchar code table 816[]={
0x00,0x00,0x00,0x18,0x24,0x42,0x42,0x42,0x42,0x4
2,0x42,0x42,0x24,0x18,0x00,0x00,/*"0",0%/
0x00,0x00,0x00,0x10,0x70,0x10,0x10,0x10,0x10,0x1
0,0x10,0x10,0x10,0x7C,0x00,0x00,/*"1",1*/
0x00,0x00,0x00,0x3C,0x42,0x42,0x42,0x04,0x04,0x0
8,0x10,0x20,0x42,0x7E,0x00,0x00,/*"2",2%/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
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0,0x00,0x00,0x00,0x00,0x00,0x00,/*" " 3%/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x3C,0x42,0x 1
E,0x22,0x42,0x42,0x3F,0x00,0x00,/*"a",4*/
0x00,0x00,0x00,0xC0,0x40,0x40,0x40,0x58,0x64,0x4
2,0x42,0x42,0x64,0x58,0x00,0x00,/*"b",5*/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x1C,0x22,0x4
0,0x40,0x40,0x22,0x1C,0x00,0x00,/*"c",6*/

Vol RAK, AT, W

uchar code table 1616[]={
0x40,0x40,0x23,0xFC,0x20,0x40,0x0B,0xFC,0x88,0x
40,0x57,0xFC,0x50,0x00,0x13,0xF8,0x22,0x08,0x23,
0xF8,0xE2,0x08,0x23,0xF8,0x22,0x08,0x22,0x08,0x
22,0x28,0x22,0x10,/*"J5",0%/
0x00,0x00,0x40,0x80,0x30,0x80,0x10,0x80,0x0F,0xF
C,0x00,0x80,0x00,0x80,0xE0,0x80,0x21,0x40,0x21,0
x20,0x22,0x18,0x24,0x0C,0x28,0x08,0x50,0x02,0x8F
,0xFC,0x00,0x00,/*"i&", 1%/
0x01,0x00,0x21,0x10,0x19,0x18,0x0D,0x10,0x09,0x
20,0x01,0x04,0x7F,0xFE,0x04,0x40,0x04,0x40,0x04,
0x40,0x04,0x40,0x08,0x42,0x08,0x42,0x10,0x42,0x2
0,0x3E,0x40,0x00,/*" )", 2%/
0x01,0x00,0x01,0x00,0x01,0x00,0x3F,0xF8,0x21,0x0
8,0x21,0x08,0x3F,0xF8,0x21,0x08,0x21,0x08,0x21,0
x08,0x3F,0xF8,0x21,0x08,0x01,0x02,0x01,0x02,0x00
,0xFE,0x00,0x00,/*"H" 3%/

Yo ll RAK, AT, W

uchar code BMP[]={
0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x
FF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x80,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x01,0x80,0x00,0x00,0x00,0x00,0x00,0
x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01
,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x
00,0x00,0x00,0x00,0x00,0x00,0x01,0x80,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x01,0x80,0x00,0x00,0x00,0x00,0x00,0
x00,0x00,0x40,0x00,0x00,0x00,0x00,0x00,0x00,0x01
,0x80,0x04,0x1C,0x78,0x00,0x00,0x00,0xF0,0x40,0x
00,0x01,0x00,0x00,0x1C,0x00,0x01,0x80,0x1C,0x22,
0x84,0x00,0x00,0x01,0x10,0xC0,0x00,0x00,0x00,0x0
0,0x04,0x00,0x01,0x80,0x04,0x22,0x84,0x00,0x00,0
x02,0x01,0x40,0x00,0x00,0x00,0x00,0x04,0x00,0x01
,0x80,0x04,0x02,0x48,0x01,0xB8,0x02,0xE2,0x40,0x
0F,0x87,0x1B,0x87,0x04,0x 1 E,0x01,0x80,0x04,0x04,

0x78,0x00,0x90,0x03,0x12,0x40,0x04,0x41,0x09,0x0
8,0x84,0x22,0x01,0x80,0x04,0x08,0x84,0x00,0x60,0
x02,0x14,0x40,0x04,0x41,0x06,0x0F,0x84,0x18,0x01
,0x80,0x04,0x10,0x84,0x00,0x60,0x02,0x13,0xE0,0x
04,0x41,0x06,0x08,0x04,0x04,0x01,0x80,0x04,0x22,
0x84,0x00,0x90,0x02,0x10,0x40,0x04,0x41,0x09,0x0
8,0x84,0x22,0x01,0x80,0x1F,0x3E,0x78,0x01,0xD8&,0
x01,0xE0,0xE0,0x07,0x87,0xDD,0x87,0x1F,0x3C,0x
01,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x04,0x00,0x00,0x00,0x00,0x00,0x01,0x80,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x00,0x0E,0x00,0x00,0
x00,0x00,0x00,0x01,0x80,0x00,0x00,0x00,0x00,0x00
,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x
01,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x80,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0
x00,0x00,0x00,0x01,0x80,0x00,0x00,0x00,0x00,0x00
,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x
01,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x80,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0
x00,0x00,0x00,0x01,0x80,0x00,0x00,0x00,0x00,0x00
,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x
01,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x80,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0
x00,0x00,0x00,0x01,0x80,0x00,0x00,0x00,0x00,0x00
,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x
01,0x80,0x10,0x00,0x00,0x40,0x00,0xC0,0x01,0x00,
0x00,0x04,0x01,0x00,0x00,0x00,0x01,0x80,0x10,0x0
0,0x00,0x40,0x01,0x00,0x01,0x00,0x41,0x04,0x01,0
x00,0x00,0x00,0x01,0x80,0x10,0x00,0x00,0x40,0x01
,0x00,0x01,0x00,0x00,0x04,0x01,0x00,0x00,0x00,0x
01,0x98,0x1E,0x07,0x03,0xC1,0x81,0xC1,0xE1,0xEO
,0x43,0x04,0x81,0x0E,0xC0,0xF0,0x39,0x84,0x11,0x
08,0x04,0x42,0x41,0x02,0x21,0x10,0x41,0x05,0x01,
0x09,0x20,0x88,0x45,0x9C,0x11,0x08,0x04,0x43,0x
C1,0x02,0x21,0x10,0x41,0x07,0x01,0x09,0x20,0x88,
0x45,0xA4,0x11,0x08,0x04,0x42,0x01,0x02,0x21,0x
10,0x41,0x04,0x81,0x09,0x20,0x88,0x45,0x9C,0x 1E,
0x07,0x03,0xC1,0xC1,0x01,0xE1,0x10,0x41,0x04,0x
41,0x09,0x20,0x88,0x39,0x80,0x00,0x00,0x00,0x00,
0x00,0x00,0x20,0x00,0x01,0x00,0x00,0x00,0x00,0x0
0,0x01,0x80,0x00,0x00,0x00,0x00,0x00,0x01,0xC0,0
x00,0x02,0x00,0x00,0x00,0x00,0x00,0x01,0x80,0x00
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,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x
00,0x00,0x00,0x00,0x01,0x80,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x01,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0
x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x80,0x00
,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x
00,0x00,0x00,0x00,0x01,0x80,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x01,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0
x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x80,0x00
,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x
00,0x00,0x00,0x00,0x01,0x80,0x00,0x06,0x00,0x20,
0x0E,0x01,0xC0,0x02,0x01,0xE0,0x0C,0x01,0xE0,0x
00,0x01,0x80,0x00,0x09,0x00,0x60,0x01,0x00,0x20,
0x06,0x01,0x00,0x10,0x00,0x20,0x00,0x01,0x80,0x0
0,0x09,0x00,0x20,0x01,0x00,0x20,0x0A,0x01,0x00,0
x10,0x00,0x40,0x00,0x01,0x80,0x00,0x09,0x00,0x20
,0x02,0x00,0xC0,0x12,0x01,0xC0,0x1C,0x00,0x40,0
x00,0x01,0x80,0x00,0x09,0x00,0x20,0x06,0x00,0x20
,0x1F,0x00,0x20,0x12,0x00,0x80,0x00,0x01,0x80,0x
00,0x09,0x00,0x20,0x08,0x00,0x20,0x02,0x00,0x20,
0x12,0x00,0x80,0x00,0x01,0x80,0x00,0x06,0x00,0x7
0,0x0F,0x01,0xC0,0x02,0x01,0xC0,0x0C,0x01,0x00,
0x00,0x01,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x80,0
x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00
,0x00,0x00,0x00,0x00,0x01,0x80,0x00,0x00,0x00,0x
00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x01,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x80,0
x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00
,0x00,0x00,0x00,0x00,0x01,0x80,0x00,0x00,0x00,0x
00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x01,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x80,0
x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00
,0x00,0x00,0x00,0x00,0x01,0x80,0x00,0x00,0x00,0x
00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x01,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x80,0
x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00
,0x00,0x00,0x00,0x00,0x01,0x80,0x00,0x00,0x00,0x
00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x01,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0x
FF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,/*"F:\

FANHT SO E 2 (2)\HGS12864-001.bmp",0%/
Vol BATEG ]

/*******************************************

S TR
*******************************************/
void delay(uint z)

{

uint x,y;

for(x=z;x>0;x--)
for(y=124;y>0;y--);

}

void delay 100us(uchar z)

{

z=7*16;

while(z--);

}

/*******************************************
=1 B A N

TR FE Y 5
*******************************************/

115 5

void wr_data(uchar b)
{
RDI=1;
CS=0;
CD=1;
DATA=b;
WR1=0;
WRI1=1;
_nop_();
CS=1;

J

void wr_com(uchar com) 'S4
{

RDI=1;

CS=0;

CD=0;

DATA=com;

WR1=0;

WRI=1;

_nop_();

CS=1;

}

/*******************************************

Aty
16 By KB, — MMk 8 47,4 A7 — MG AT 8 4
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RGBS 4 ASHUIER) RAM £

*******************************************/

void change(uchar b)
{
uchar i;
for(i=0;i<4;i++)
{
switch(b&0xc0)
{
case 0x00: RAM _data[i]=0x00;break;
case0x40: RAM_data[i]=0x0f;break;
case 0x80: RAM_data[i]=0xf0;break;
case 0xcO: RAM_data[i]=0xff;break;
default: break;
}
b=b<<2;
wr_data(RAM_data[i]);
H
}

/*******************************************

TAEE B,
*******************************************/
void SET_AW(uchar a,uchar b,uchar c,uchar d)

{

wr_com(0x15);
wr_com(a);
wr_com(b);
wr_com(0x75);
wr_com(0x0c+c);
wr_com(0x0c+d);

}

/*******************************************

B AT 21, 42 Be B R R Y

*******************************************/

void all_screen(uchar b) //128*80 ¥/~ RAM [X i bf;

for (i=0;1<64;i++) wr_data(b);

void fill(uchar b)/128%64 7 A1 (K1 #4F b=0 &
bt;b=FOH @ %1;b=FFH 4=J¢;
{
uchar i,j;
SET AW(0,63,0,63);
for (j=0;j<64;j++)
for (i=0;1<64;i++) wr_data(b);
}

/*******************************************

BN 128%64 & F; (AT, W)

*******************************************/
void wr_ BMP(uchar code *s)
{
uchar i,j;
SET AW(0,63,0,63);
for (j=0;j<64;j++)
for (i=0;i<16;i++) change(*s++);

}

/*******************************************
BN 8*8 A
X y-->ATHHbE: n HERPS, end n RFEFFF T
*******************************************/
void word_88(uchar x,uchar y,uchar n)
118*8 FAF AT
{
uchar i;
SET _AW(x,x+3,y,y+7);
for(i=0;i<8;i++) change(table 88[8*n+i]);
J

void show_88(uchar x,uchar y,uchar n,uchar end n)
NNy —Hh 8*8 74T, T HBIHRAT;

{ {

uchar i,j; uchar i;

wr_com(0x15); for(i=n;i<=end_n;i++)

wr_com(0x00); {

wr_com(0x3f); if(x>60) {y=y+8;x=0;}
word_88(X,y,1);

wr_com(0x75); x=x+4;

wr_com(0x00); }

wr_com(0x4f); }

for (j=0:j<80;j++)
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/*******************************************
HN 816 16%16 F-4F;

X y->ATHIME: 0 PR, end_n BAFTF S
*******************************************/
void word_816(uchar x,uchar y,uchar n)
/18%16 “FHF A

{

uchar i;

SET AW(x,x+3,y,y+15);

for(i=0;i<16;i++) change(table 816[16*n+i]);

}

void word _1616(uchar x,uchar y,uchar n)
I16*16 F4F AT

{

uchar i;

SET AW(x,x+7,y,y+15);
for(i=0;i<32;i++)

change(table 1616[32*n+i]);

}

void show_816(uchar x,uchar y,uchar n,uchar end n)
5Ny —H 8%16 ‘747, Al A BT
{
uchar i;
for(i=n;i<=end_n;i++)

{

word_816(x,y,1);

x=x+4;

}

}

void show_1616(uchar x,uchar y,uchar n,uchar end n)
ENy —H16%16 74F, 1l 34T

{
uchar i;
for(i=n;i<=end_n;i++)
{
if(x>60) {y=y+8;x=0;}
word_1616(x,y,1);
x=X+8;
}
}
/*******************************************
WAL PR

*******************************************/

void init(void)

{
delay(50);

RES=1;delay(1);

RES=0;delay(1);

RES=1;delay(1);
/I BEEANE

wr_com(0x15);
[ JEi g0 ¥/
[ AILF 127/

wr_com(0x00);
wr_com(0x3F);
/] BEAT R
wr_com(0x75);
wr_com(0x0C);
wr_com(0x4b);
/| ¥ 'E SEG HI S
wr_com(0x81);

/¥ B 0%/
/* RILFE 63%/

wr_com(0x40);  /* 128 2% */
/I V&'E SEG HLyL Ll ;
wr_com(0x86);
/* 84H=1/4, 85H=1/2, 86H=1 */
N> & BUL S R
wr_com(0xAO0);
wr_com(0x52);
/¥ BIT-0=1 % % 1 Jx W BIT-1=1 /& 2 F 95 4
Hf,BIT-2=1 COM /% [7],BIT-6=0/1 EVEN/ODD */
& RN YK
wr_com(0xAl);

wr_com(0x0C);  /* 0%/
& RT3

wr_com(0xA2);

wr_com(0x4C);  /* 0%/

I &R TIN 5
wr_com(0xA4);
/* A4H=1F% B8, ASH=4> I, A6H=% il /R, ATH=J%
i *
/] WCEHART,
wr_com(0xAS8);

wr_com(0x3F);  /* 64%/
/I WE P1P2;

wr_com(0xB1);

wr_com(0x04); /* 4%/

wr_com(0x06<<4); /* 6 */
/] BCEAT R

wr_com(0xB2);
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wr_com(0X46);
/| ¥&E D F Fosc;
wr_com(0xB3);

/% 70%/

wr_com(0x01);

wr_com(0x04<<4);
/I BE Vp2

wr_com(0xBC);

/* Fosc=4 D=2 */

wr_com(0x00); /*¥0.51 */
/I PEE Veomh

wr_com(0xBE);

wr_com(0x00); /*¥0.51 */

Il WHE Vsl
wr_com(0xBF);
wr_com(0x0E);

Il VB IKE;
wr_com(0xBS);

/* ERHAF] VSS #/

wr_com(0x07); /¥ L1[2:1] */
wr_com(0x33);

/* L3[6:4], L2[2:0] 0001 0001%*/
wr_com(0x33);

/* L5[6:4], L4[2:0] 0010 0010%*/
wr_com(0x33);

/* L7[6:4], L6[2:0] 0011 1011*/
wr_com(0x33);

/* LD[6:4], LC[2:0] 0110 0110%/
wr_com(0x72);
/* LF[6:4], LE[2:0] 1000 O111%*/
all_screen(0x00);
1 RTT R,
wr_com(0xAF); /* AF=ON, AE=Sleep Mode */
/I BEE Vee KUE;
wr_com(0xAD);
wr_com(0x02); /* 03=N  02=4p4 */
H

/*******************************************
LRI

*******************************************/

main()

{

init();

while(1)

{

show_88(15,2,0,6);

show 816(14,10,0,6);

show 1616(13,30,0,3);delay(1000);

fill(0x00);delay(10);

wr_BMP(BMP); delay(1000);

fill(0x00);delay(10);

/* L9[6:4], L8[2:0] 0100 0100%/ }
wr_com(0x33); }
/* LB[6:4], LA[2:0] 0101 0101*/
wr_com(0x33);
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7. JREARE
7.1 B R EFRYE

EsE| For il A ik AQL

GB2828-81
K7k~ 11
P L 0.65

N bRl

B R

GB2828-81

Rl A 11
/=
AR — 1.5

FAASFE ks U

GB2828-81
R 7K P11 1.5
GigS el

FAANFE SRl

&

7.2 KU IR At
- FEiR: 25+3°C
- Y 65+20%RH

7.3 Kbk
7.3.1 JinrE A

Fr s H Far il b v

PR FEATBEAEAA LRI, AL

ASCVFA A

‘Elj—‘—\‘%ﬂ:i% N “He . JRetes — =5 — £ =5 =
A LEFTERRI, B B R R R R B IR

BRANIEH AT HLE R A ER, A G b

Jeh P AL SR R BT 5 AT UL, A SRV R R R 1 AR i e K

i i

JILIEL.
\ MU AN BT T ITAR I ME WA AT e/ MEL IR S ACAS B B
s e

f L SEANEEA RS A3 I doe /M, W SRAT A e MEL IR AR
X ELE .

OLEDE sHi s | L7 d KA
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7.3.2 ANHOEE AT

x5 H R AR
B R) DWBHSNE K, RAPA SRV H 22
WA B BRI 5 R KT N G, FAMA G A% b3 .
HH: —AEEZ WA 015 KA 5.0
OLEDJ# [ A kil 3 SAEEZ I 0.10 KJE: 3.0
—“ANEEZ B 0.05 KEE: 2.0
PN HIX LS R, A AL .
8. ] HEME
MHAT H M P 25 MR
AT et A A B Y. B K 60°C, 200hrs
RMLA7 it AIRIELAF i P15 38 N 58 ) -10°C, 200hrs
RIS AT it A BT IS AT IR 50°C, 200hrs
fRkLIEAT RTI4TN A 0°C, 200hrs
IR e U A 1 Y B A 60°C,90%RH, 96hrs

il ARIEAT (FE 3)

et ARAE A7k

40°C,90%RH, 96hrs

U ARG IA D

-10°C—25"C—~60°C
MEAEZ(EZSYIRRY 30min<~35min<30min -10°C/60°C, 10 cycle
1 cycle
10~22Hz— 1.5mmp-p
DI &) HUBR R S I 22~500Hz—1.5G

Total 0.5hrs

FUEL: AEBI EA SRV AR KER,
ik BRI AZAE IEH AT D iliAr4/ NN e g4 e il o
L3 AP =B Ak B S BEA T

9. ) WAR

(VDD=+5.0V ,Ta=25"C)

i A g R | &/

AT 80°C,120 hrs TGS
RIAT i —40°C,120 hrs G5
IS AT 70°C,240 hrs G5
Iz 1T —30°C,240 hrs IG5t

U AT i 50°C,90% RH, 120 hrs IG5t
AR ERIEAT (F%VE 3) 40°C,90% RH,120 hrs IG5t

AR D)) -10°C,30min—+25C,5min—+60°C,30min TG 10 cycles
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10.1 AF R e I
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=%
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(2) OLED #ibei G5, 35 B0 4 Jm £l A

(3) OLED #ibui G /e ENf £k i 1) TAE V- & L #AE.

(4) B b hn B .

10.2 ZF =

OLED B P17 ¥ S B AR AR M B ) e Bl A AT 204 LIM PCB A B2 e, fR#F
SR . AR ALEE OLED b, BIHA a] DUy 2038,

10.3 OLED JSfAbH LiE et =5 m

{EVG  OLED AR BER N, 1HAE 0 Gl ) A, st
(D FAEE

(2) L

(3) ANEHTHREE LBl A B, A AR S 3R BRI

DL AIE AN ZAT ] -

(1) K

(2) M

(3) K

10.4 ™55 H,

OLED W7 HLER RS . THEIFAEN) COMS Hige, DAL BATTEE BUR AT A AT A 1 i A\ 2

3 VDD =k VSS E, FEFTIFHIRZHT, iAERAMEME S, JFHAUENE. TR KA

BeV A RAFAH, TP, JATIHERE L 1t

(1) FERENCAE ] OLED A, 15 AN SR LM AR AS T B Y OLED M pr i HI i) ke i i 4
AL T LA B A PR LR AR AR A S I ) B 0 R AR A, B TRCLE BE 8 0 M
VA & i A7

(2) #E#AF OLED MBI, EHUG A ARFFERATE N TE 70t A N AR ORefs [A) — LA

(3) FEFAFRLAE Pl 1B 2 70 00 it U UK 4% 0 20 (L - Rt AT ¥ Fi, AR ST
.
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(5) VER) B ig: | R IEH: 50~60%RH

10.5 MR IAEE

OLED HEHRL 17847 2he LU AR 20 0, DRI bt 2 A8 D T 7 006 o Pl 90 O 2 2 0K 80 PP B3 1k
R INEREF Bl AR S0mV, K ADoK (9 B I e o 2 18 AR 7 A A 27 S N T Ak o
10.6 $AFEVE R0

(1) OLED ftHetm R4 N Bl i 4 B e 1 47w, BT AKHREER PR 4N F S EAT BRI AR

HEL
(2)  WRAEIBAT R A L ORI B TEE IS, 38 P/ R R, HR T — I
SWEIEH

(3)  Zup I RA AR R 40K 5 S F Ak 2 s N 5 35 2 ity T 155
(4 R TAER SRR LARRE, A B KN T45 T 50%RH.
10.7 553 = 51

AOLED #H b Ay N/ H % 26 Ak ] DUARFZ.
A SRR IS 20 4 25
(1) JRBEI T 7 21

HHAK MR - 280°C £10°C

JRFERTH]: < 3-4S

SBEG 0 FH RAL 5 5 T3 T0545 PR  EJBE I 59505 5 OLED M b HEL I 76375 B I 5 ot B Hleits
FIT Y AR, g T S N AR OLED SB35 Y, I AE #2492 5 B 148 25 OLED 81
Sl

(2) T RN P R O

R T e 2 o R A 5 A AR B 1 T LA R R o 2 B ) 5 A A TS
B IR R Rl S A AL 3 8 B0 e e W ) R PR 5 R VR A S e
SEPA W M A S 3 7, T A PR NP B 3 0.

10.8 HL3E 5 17

*9 OLED LB it B4 I ) fifs 47 IR W TR DL Ji )

URA A T RN 2 65 5200 OLED BBk (M WonOR s A Dy il it s Ak, ARSI
C1) A7 R n BEAE T H ) I (i 2.

(2) i HCR ) OLED ANy, W e A Bl AR Jaf 1™

(3) H P AR EREIRAL, AN EERRFRAE Rl A B & LR A i

(4) At A ARSI L, B A A il E Y 1 Dy 0°C~35°C
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