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1. FEATURES

Power Supply
VCC C=8~18V
VDD =1.65~ 3.3V

Display Area
Max. 96(RGB) x 96 (Pixel) for 65K Color

Graphics RAM
Dot matrix : 96 x 16 Bit x 96 = 147,456 Bit

Column _Driver

Max 96(RGB) Outputs

65K Color

Maximum Output Current = 255uA (1uA Step), Maximum Peak Current = 1008uA (16 Step)
Next Pin to Pin Current Deviation £2.0% (lout = 100uA)

Current Deviation at 1Chip Max-Min £4.0% (lout = 100uA)

Average Current Deviation against absolute level £5.0% (lout = 100uA)

Row Driver

Max. 96 Outputs

Variable duty ratio (1 to 96)

ON resistance typical 250hm (Max. 40ohm)

CPU _Interface
8bit Write and Read
Address A0 is used to select command and parameter (data)
Selectable 68/80 series parallel bus or serial interface
Parallel I/F : write cycle 10MHz

read cycle 2MHz
Serial I/F : serial clock 10MHz when write mode,

serial clock 2MHz when read mode

Advanced Display Features

Adjustable Frame Frequency (60Hz ~ 120Hz).
Internal Regulator for Row Driver.

Color Mode & Gray Mode (288 x 96 Resolution)
Oscillator & Reference resistor is internal.
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2. Block Diagram
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LD7134

96(RGB)x96 65K Color OLED Column/Row Driver with Controller

3. PIN DESCRIPTION
3.1. Pin Description

PIN NAME TYPE 1/10 Function
VDD Interface Power & Analog Power
Internal Logic Power. Refer to application guide. Capacitor is connected between
VDDL VDDL and VSSD
Power - an :
VSSA Analog (Driver) GND
VSSD Logic GND
VCC_C Column Driver Power
This pin is the power output pin of internal row power regulator. A 4.7uF capacitor
VCC_R is recommended to connect between V¢ g and GND. If internal row power
Power ) regulator is disabled, It must be connected to the external high voltage source.
RPRE Column Driver Pre-Charge Power for Red
GPRE Column Driver Pre-Charge Power for Green
BPRE Column Driver Pre-Charge Power for Blue
This pin enable/disable internal logic power regulator. When this
PSEL | pin is tied with VDD pin, it is the internal logic power regulator
enabled.
PIN NAME TYPE I/0 Function
D15~ D2 /0 | Data Bus
D1/SDA I/0 | DataBusor Data Input for Serial Interface
DO /SCL I/0 | Data Bus or Clock Input for Serial Interface
Host
WRB/ RW Interface | Write (Active Low) for 80 Series, H : Read, L : Write for 68 Series
Pins
RDB/E | Read (Active Low) for 80 Series, Read or Write Enable for 68 Series
A0 | Address ( L: command, H: Parameter)
RSTB | Reset (Active Low)
Host
CSB Interface | Chip Select (Active Low)
Pins
PIN NAME TYPE 1/10 Function
Co
~ Column 0 Anode (Source, Column) Output for OLED Display
Cc287
RO~ R95 Scan 0] Cathode (Gate, Scan) Output for OLED Display
Signal TYPE 1/10 Function
C80 | H: 68CPU L: 80CPU
H: Parallel L: Serial
PS Others ! When PXS=L, XWR & XRD pins must be open.
FSYNC (0] Frame Signal & Oscillator Clock output
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3.2. Pad Layout

LD7134

96(RGB)x96 65K Color OLED Column/Row Driver with Controller
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3.2. 1 PIN CONFIGURATION
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3. 2.2 Chip Coordinate
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3.2. 3 PAD Pitch, height

3.2.4 PAD & BUMP Dimensions

3. 2.5 Align Mark Coordination
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3.2.6 Pad Layout

3.2.7 Bump Specification

Feature

- Bump Height = 12um % 3um

- Bump Area = 1200um”2 (Min.) except dummy pad

- Bump Height Tolerant (All the Lot) : Typ. Value = 3um

- Bump Height Tolerant (1 Wafer) : Typ. Value £ 2um

- Bump Height Tolerant (1 Chip) : R (Max. — Min.) within 2um
- Bump Hardness 60 = 20HV

- Bump Gap = 15um ( Typ ) = 2um (Min. 11um)

- Bump Dimple < 1.5um

3.2.8 Alignment Mark Specification

3. 2.9 Passivation Thickness

TN
] TN

Sio2

SiN :1300nm £ 10 %

Si02  :300nm % 10 % Metal 4
3.2.10 Thickness of the Chip
- 400um = 20um
14
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4. Host Interface B

LD7134

96(RGB)x96 65K Color OLED Column/Row Driver with Controller

lock Diagram

4.1. Block Diagram

VDD VSSD
N\

D15~D2 <P
D1(SDA) <P
DO(SCL) <P
WRB/RW <>
RDB[E —p
A0 —
RSTB —p I/F Circuit
CsB — (Host)
PS —>
C80 -

—_>

4.2. Format
- Normal Mode ( 65K Color)
Command
Write the Address Write the Parameter
ong CELTTTTTIA
Parameter
1 [BLTTTTId
Write the Graphic Data
Command

ong LTTTTTC

Parameter
2Byte = 1 Pixels (RGB)
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4.3. Timing

- Parallel Interface ( 80 Series CPU )

Function XCS XWR XRD AQ(IR) D[15:0]
Write Command L 1 H L Command
Write Parameter or Data L H H Parameter or Data
Read Parameter or Data L H 1 H Parameter or Data
Address Parameter / Data
& &
AO(IR) \ / / \
XCS \ / \ /
XWR
XRD |_/[\ |_/[\
D15:0] XVaIid X X Valid X
- Parallel Interface ( 68 Series CPU )
Function XCS RW E AO(IR) D[15:0]
Write Command L L ! L Command
Write Parameter or Data L L ! H Parameter or Data
Read Parameter or Data L H l H Parameter or Data
Address Parameter / Data

AO(IR)

/

XCS

/\
/
X

i

-
[
-

: [V [
D[7:0] X Valid X X Valid X

LDT Inc. Mplaza3F, 538, Dujeong—dong, Seobuk—gu, Cheonan, Chungnam, 331-958, Korea
82 41 520 7300 82 41 520 7337 www.ldt.co.kr

16
|
Ver0.1



LD7134

96(RGB)x96 65K Color OLED Column/Row Driver with Controller

= LDT

- Serial Interface

This IC’s IF can be connected to SPI IF.
The high level of CSB signal clears the internal buffer of SDA and SCL Counter .

The 8th SCL fixes the address or data (parameter) according to AO status.

Write Timing

Address Parameter / Data

csB _\/ /

& \ [\

SDA Yo7Ye)os{o4{ps{o2{oi{pof Yo7YosYps\o4YosYo2)o1)oof

SO O I e T
N 6

<> Notice
- All command inputs have a priority over previous commands.

- To select Parallel/Serial Interface use PS'Input. (H: Parallel L: Serial)
- Serial clock (SCL) works in the unit of 8.clocks.

17
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4.4. Column / Scan Driver Output Wave Form

1 SCAN Period
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Row Overlap

Gray Scale
(Pulse Width)

Unit
(DCLK)

Related Command

PWO

0

1. PreC_Width(RGB)

PW1

2. PeakDelay

PwW2

3. PeakWidth(RGB)

3
5 )
: Gamma Correction
Table

4. Dot Data Current(RGB)
5. Dot Peak Current(RGB)

PW62

125

6. Row Overlap

PW63

127
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LD7134

96(RGB)x96 65K Color OLED Column/Row Driver with Controller

5. Command Register

5.1. Command Register List & Map

Address Register Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | Default
01h SOFTRES - - - - - B
02h DDISPON/OFF - - - - - DO 00h
03h DSTBYON/OFF - - - - - Do 01h
04h DFRAME - - - - M F2 F1 FO 02h
05h WriteDirection - - - - D3 D2 D1 Do 00h
06h ScanDirection - - - - - DO 00h

. - - - FX8 | FX7 | FX6 00h
- - FX5 | FX4 | FX3 | FX2 | FX1 | Fxo 00h
. - - - TX8 | TX7 | TX6 04h
o7h DispSize - - TX5 | TxX4.| TX3 |/ T™X2 | TX1 | TX0 1Fh
- - - A FYé | FYs | Fy4 00h
. - - - FY3 | Fy2 | FYl | FYo 00h
. - . - TY6 [ TYS | Tv4 05h
- s - - TY3 [ Ty2 | Tyl | TYO OFh
08h IF_ BUS _SEL - - - - - D1 10 00h
09h Data_Masking - - - RV R G B 07h
{ - - - XS6 | XS5 | XS4 00h
- - - - XS3 | XS2 | XS1 | Xso 00h
. - - - XE6 | XE5 | XE4 05h
- - - - XE3 | XE2 | XE1 | XEO OFh
0Ah MBoxSize
. - - - YS6 | YS5 | YS4 00h
- - - - YS3 | YS2 | YS1 | YsSO 00h
- - - - YE6 | YE5 | YE4 05h
. - - - YE3 | YE2 | YEl | YEO OFh
- - - - DX8 | DX7 | DX6 00h
- - DX5 | Dx4 | DXx3 | Dx2 | Dx1 | DX0 00h
0Bh DISPStart
- - - - DY6 | DY5 | Dv4 05h
- - - - DY3 | DY2 | DY1 | DYO OFh

LDT Inc. Mplaza3F, 538, Dujeong—dong, Seobuk—gu, Cheonan, Chungnam, 331-958, Korea
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5.1. Command Register List & Map

LD7134

96(RGB)x96 65K Color OLED Column/Row Driver with Controller

Address Register Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | Default
0Ch DataWrite/Read D7 D6 D5 D4 D3 D2 D1 DO -
0Dh READREG D7 D6 D5 D4 D3 D2 D1 DO -

- - - - IR7 IR6 IR5 IR4 00h
- - - - IR3 IR2 IR1 IR0 00h
- - - - IG7 IG6 IG5 1G4 00h
OEh DotCurrent
- - - - IG3 IG2 IG1 IGO0 00h
- - - - IB7 IB6 IB5 IB4 00h
- - - - IB3 IB2 IB1 IBO 00h
- - PR5 | PR4 PR3 | PR2 | PR1L | PRO 00h
OFh PeakCurrent - - PG5 PG4 PG3 PG2 PG1 PGO 00h
- - PB5 | PB4 PB3 | PB2 | PB1 | PBO 00h
1Ch PreC_Width - - D5 D4 D3 D2 D1 DO 08h
- - D5 D4 D3 D2 D1 DO 0Ah
1Dh PeakWidth - - D5 D4 D3 D2 D1 DO 0Ah
- - D5 D4 D3 D2 D1 DO 0Ah
1Eh PeakDelay - - - D3 D2 D1 DO 01h
1Fh Row_Scan - - D5 D4 D3 - D1 DO 00h
30h VCC_R_SEL - - - EN - D2 D1 DO 03h
3Ah Gamma_Tune - - - - 13 12 11 10 00h
3Bh Gamma_lnit - - - - - - - - )
3Dh DMODE - - - - - - D1 DO 00h
3Eh TEST - - - - - - D1 DO 00h

LDT Inc. Mplaza3F, 538, Dujeong—dong, Seobuk—gu, Cheonan, Chungnam, 331-958, Korea
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5.2. Description of Command Register

5.2.1. Normal Display Command

(1) Software Reset (0x01h)

Instruction W/R A0 D7 D6 D5 D4 D3 D2 D1 DO Default

SOFTRES w L X X 0 0 0 0 0 1

@ All registers are initialized with default value without altering the graphic RAM.
@ All Dot display are turned OFF.
@ The OSC. is stopped.

(2) Set Dot Matrix Display ON/OFF (0x02h)

Instruction W/R A0 D7 D6 D5 D4 D3 D2 D1 DO Default
DDISP ON/OFF W L 0 0 0 0 1 0
PARAMETER W H 0 0 0 0 0 PO 00h

@ PO = 0: indicates the dot matrix display turns OFF (Default).
€ PO = 1: indicates the dot matrix Display turns ON.
#NOTE
Display OFF means
= All Column Output go to‘pre-charge level.
= All Row Output go to the ground level
= Stop Data transfer from memory to Dot Matrix Driver.

LDT Inc. Mplaza3F, 538, Dujeong—dong, Seobuk—gu, Cheonan, Chungnam, 331-958, Korea
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(3) Set Dot Matrix Display Stand-by ON/OFF (0x03h)

LD7134

96(RGB)x96 65K Color OLED Column/Row Driver with Controller

Instruction W/R A0 D7 D6 D5 D4 D3 D2 D1 DO Default
DSTBYON/OFF w L 0 0 0 0 1 1
PARAMETER w H 0 0 0 0 0 PO 01h

€ PO = 0: Indicates the dot oscillator is starting. And it does not make the dot matrix display turn ON.
4 PO =1 : Indicates the dot oscillator is stopping. And it make the dot matrix display OFF.

%NOTE

After software or hardware reset command is executed, it makes dot matrix display stand-by ON.

(4) Set OSC Control (0x04h)

Instruction W/R A0 D7 D6 D5 D4 D3 D2 D1 DO Default
DFRAME w L 0 0 0 1 0 0
PARAMETER w H 0 0 MO F2 F1 FO 02h

€ Parameter Definition

4 OSC mode selection

MO = 0 Internal RC Oscillation mode

=1 External Clock mode

*1) Conditions

Pre-Charge_Width(Pcw) = 8
Peak-Pulse_Width(Ppw) =5

Peak Pulse_Delay(Pdw) =5

F2 F1 FO Frame Frequency *1)
0 0 0 60Hz

0 0 1 75Hz

0 1 0 90Hz(Default) *2)

0 1 1 105Hz

1 0 0 120Hz

Scan Nember(Scan_N) = 96
*2) Osc_Frequency(Fosc) = 3.8 MHz

Frame Frequency(Hz) =

(5) Set Graphic RAM Writing Direction (0x05h)

1/[ (1/Fosc)*( Pcw+Ppw+Pdw+128) * Scan_N ]

Instruction W/R A0 D7 D6 D5 D4 D3 D2 D1 DO Default
WriteDirection W L 0 0 0 1 0 1
PARAMETER w H 0 0 D3 D2 D1 DO 00h

D3=0: indicates the Graphic RAM is accessed by order of RGB.
D3=1: indicates the Graphic RAM is accessed by order of BGR

82 41520 7300 82 41 520 7337 www.ldt.co.kr
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96(RGB)x96 65K Color OLED Column/Row Driver with Controller

D[2:0] D[2:0] D[2:0] D[2:0]
101
XS 000 XE XS 001 X XS 100 XE XE
YS S— —> YS <— s
............. . P .."-.:
=i 4 D —
............ ” )
------------ i D E—
__________ N «
_________________________________________ I
E—— = E ¢—== E
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D[2:0] D[2:0] D[2:0] D[2:0]
xg 910 XE XS 011 XE ws 110 111 E

YS———>E i

i A Pt
....... = . I
4 h e
..... Y P
7 Al e =
....... R s s
vel S l YE l S| Ye
(6) Set Row Scan Direction (0x06h)
Instruction WIR A0 D7 D6 D5 D4 D3 D2 D1 DO Default
ScanDirection W L 0 0 0 1 1 0
PARAMETER W H 0 0 0 0 0 PO 00h
PO = 0: indicates row address is scanning from min. to max.
PO= 1: indicates row address is scanning from max. to min.
For example is as bellows;
If PO=0
|: |—/ If PO=1
Graphic RAM
PANEL
23
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(7) Set Display Size (0x07h)

LD7134

96(RGB)x96 65K Color OLED Column/Row Driver with Controller

Instruction W/R AO D7 D6 D5 D4 D3 D2 D1 DO Default
DispSize W L 0 0 0 1 1 1

1st Xstart 1 W H - - - FX8 FX7 FX6 00h
2nd Xstart 2 W H FX5 FX4 FX3 FX2 FX1 FXO0 00h
3rd Xend 1 W H - - - TX8 TX7 TX6 04h
4th Xend 2 W H TX5 TX4 TX3 TX2 X1 TXO0 1Fh
5th Ystart 1 W H - - - FY6 FY5 FY4 00h
6th Ystart 2 W H - - FY3 FY2 FY1l FYO 00h
7th Yend 1 W H - - - TY6 TYS5 TY4 05h
8th Yend 2 W H - - TY3 TY2 TY1 TYO OFh

@ Setting Row and Column Outputs Range (= Active area).
€ From FX to TX : The range of active Column Outputs setting. (Range : 000h up to 11Fh)

DMODE=00h : Xstart : 000d, 003d, 006d, ~ 282d, 285d
Xend :002d, 005d, 008d, ~ 284d, 287d

Setting Value = Pixel number —1
"Xend < Xstart” is inhibited.
€ From FY to TY : The range of active Row Outputs setting. (Range : 00h up to 5Fh)
Setting Value = Pixel number —1
"Yend<Ystart” is inhibited.

#NOTE

1. The outputs that are out of setting range go to Pre_charge voltage for Column and VCC for Row.

2. In screen saver mode, display area is same with this active area but whole memory data are scrolled.
3. Line scan frequency is same under any display size. Frame frequency is changed by DispSize command.

95

20A

«>
I

abuey NvOS

P

1aAQ Moy

Display Area

20A

<4<
I

L 1

Active Range

Non Active Range

4P

Column Driver

4

V_Prc

Active Range
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96(RGB)x96 65K Color OLED Column/Row Driver with Controller

= LDT

(8) Set Interface Bus Type (0x08h)

Instruction W/R | AO | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Default
I/F Bus Sel w L 0 0 1 0 0 0

Parameter w H - - - - P1 | PO 00h
P1 PO Description

0 0 6Bit I/F Bus

0 1 8Bit I/F Bus

1 1 16Bit I/F Bus

Instruction

Input [pe15]pera]neri|nerz|peri|pe10] peg] eS| pB7| DB6 | DB5 [ DB4 [ DB3 [ DB2[ DB1 [ DBO |

. A 4 A 4 A 4 A 4 A 4 \ 4
Instruction T “T ~“1 |~~~ 1~ L~ 1~TRs [ R4 IR3]IR2 ] IR1 ] IR0 ]
1

1
Instruction[ AT T 1 1~~~ —~1 T Rs [ Ra] R3] IRz [ IRL] IR0 |

16-Bit I/F(65K color)

1’st Transmission
Input pB15|pB14|DB13|DB12|DB11|DB10] DBY [ DBS | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
A\ 4 A 4 A4 Y. \ 4 A 4 \ 4 \ 4 A\ 4 A 4 \ 4 \ 4 A\ 4 Y \ 4 A 4
RAM W/R R4|R3|R2|R1|R0|G5|G4|c313P|_GI2|61|GOIB4|B3|leBlIBO
IXe

8-Bit I/F(65K color)

1’st Transmission 2'nd Transmission
Input pB7 | pBe | DB5 | DB4 | DB3 | DB2 | DB1 | DBO | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

A 4 A\ 4 A\ 4 A 4 y A\ 4 \ 4 A\ 4 Y A\ 4 \ 4 A 4 Y A\ 4 A 4 y
Ri|JR3I|R2|RI|RO| G5 ]| Ga|lGs]|G2]ci|co]|BalB3]|B2]B1] BO

RAM W/R -
1 Pixel
6-Bit I/F(65K color)
1’st Transmission 1’st Transmission 1’st Transmission
Input pB5 | pB4 | DB3| DB2 | DB1 | DBO | DB5 | DB4 | DB3 | DB2 | DB1 | DB1 | DBS | DB4 [ DB3 | DB2 | DB1 | DBO
A 4 A A\ 4 Y A 4 A 4 A\ 4 y A 4 A A\ 4 y A 4 A A\ 4 Y
RAM W/R Ra |R3|R2|R1]| RO | |G5|G4|G§|62|61|Go|B4|53|52||31|BO
1 Pixel
25
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(9) Set Masking Data (0x09h)

Instruction W/R A0 D7 D6 D5 D4 D3 D2 D1 DO Default
Data_Masking W L 0 0 1 0 0 1
PARAMETER w H - RV - R G B 07h

€ When RV ="1", Output Data = (Data XOR “3FFFFh”) AND Pallet (R,G,B).
¢ When RV ="0", Data AND Pallet(R,G,B) = Output Data
€ For example, If pallet is (0,1,1) then R data is 00h and G&B is 3FFFFh.

LDT Inc. Mplaza3F, 538, Dujeong—dong, Seobuk—gu, Cheonan, Chungnam, 331-958, Korea
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96(RGB)x96 65K Color OLED Column/Row Driver with Controller

= LDT

(10) Set Read/Write Box Data (0x0Ah)

Instruction W/R AO D7 D6 D5 D4 D3 D2 D1 DO Default
MBOXSize W L 0 0 1 0 1 0
1st Xstart 1 w H - - - XS6 XS5 XS4 00h
2nd Xstart 2 w H - - XS3 XS2 XS1 XS0 00h
3rd Xend 1 W H - - - XE6 XE5 XE4 05h
4th Xend 2 W H - - XE3 XE2 XE1l XEO OFh
5th Ystart 1 W H - - - YS6 YS5 YS4 00h
6th Ystart 2 w H - - YS3 YS2 YS1 YSO 00h
7th Yend 1 H - - - YEG6 YES YE4 05h
8th Yend 2 W H - - YE3 YE2 YE1 YEO OFh
XS6-XS0 : X axis Reading/Writing Start Point (Range: 00h ~ 5Fh)
XEB-XEOQ : X axis Reading/Writing End Point (Range : 00h ~ 5Fh)
"XE < XS" is inhibited.
YS6-YSO : Y axis Reading/Writing Start Point (Range : 00h~5Fh).
YE6-YEO : Y axis Reading/Writing Start Point (Range : 00h~5Fh).
“YE<YS"is inhibited.
@ After this command executes, writing address is set like under table.
Writing Direction Mode X address Y address

00 XS YS

01 XE YS

10 XS YE

11 XE YE

¥ NOTE : Refer to the Writing Direction Set Command.
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(11) Set Display Start Address (0x0Bh)

Instruction W/R | AO D7 D6 D5 D4 D3 D2 D1 DO Default
DISPStart W L 0 0 1 0 1 1

1st Parameter w H - - - DX8 DX7 DX6 00h
2nd Parameter w H DX5 DX4 DX3 DX2 DX1 DX0 00h
3rd Parameter w H - - - DY6 DY5 DY4 00h
4th Parameter W H - - DY3 DY2 DY1 DYO 00h

@ This command shift the memory reading address.

€ DX8-DX0 : X axis Reading Start address. (Range: (000h ~ 11Fh)
DMODE=00h : setting value = 000d, 003d, 006d, ~ , 282d, 285d
DMODE=01h or 02h : setting value = 000d, 001d, 002d, ~ , 286d, 287d

€ DY6-DYO : Y axis Reading Start address (Range : 00h ~ 5Fh)

DX
0(00h) 287(11Fh) Co 288
0(00h) / 20
DY iz | )
Graphic RAM OLED Display
Panel
63(3Fh) R63
28
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(12) Read/Write Dot matrix Display Data (0xOCh)

Instruction wRr | A0 | D7 D6 D5 D4 D3 D2 D1 DO
DataWrite/Read w L 0 0 1 1 0 0
Alp|p|p|p|p|p|p|p|lp|p|lp|lp|p|lp|D|D
Parameter Mode | WIR | f15f9,f13]12]12]{10] 0|8 |7 |6]5|al3]2]1]0
16 BitWrite/Read | WR [H| R| R| R| R| R| G| | c| c| c| c| B| B| B| B| B
al3l2|1]ols]|a|l3|l2]1|lolal3|l2]|1]o0

Parameter Mode W/R A0 D8 D7 D6 D5 D4 D3 D2 D1 DO

8 Bit Write/ Read w H R4 R3 R2 R1 RO G5 G4 G3

8 Bit Write/ Read w H G2 G1 GO B4 B3 B2 Bl BO

Parameter Mode W/R A0 D8 D7 D6 D5 D4 D3 D2 D1 DO

6Bit Write/ Read W/R H R4 R3 R2 R1 RO -
6Bit Write/ Read W/R H G5 G4 G3 G2 Gl GO
6Bit Write/ Read W/R H B4 B3 B2 Bl BO -

€ This command can’t write data in the out of reading / writing-box.
€ Address is auto increment acceding to WriteDirection setting direction.

€ When memory address increment/decrement is reached at the end of reading /writing-box
memory write finish.

@ If you read / write again; re-inter “Data Write/Read” command.

29
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& Data Write Sequence

LD7134

96(RGB)x96 65K Color OLED Column/Row Driver with Controller

Seq. |RW | A0 16Bit DATA BUS 8 Bit DATA BUS 6 Bit DATA BUS
1 W L Data Write/ Data Write/ Data Write /
Read command Read command Read command
Write 15t Parameter Write 18t Write 15t
2 W H
Upper Parameter. Upper Parameter.
3 W H Write 2"d Parameter Write 15t Write 15t
Lower Parameter. Middle Parameter.
Write 15t
4 W H Lower Parameter.
N+1 W H Write nth Parameter
Write nth
2N W H Upper Parameter.
on+1 | w H Write nth
Lower Parameter.
Write nth
SN-1 1 W H Upper Parameter.
Write nth
3N W H Middle Parameter.
an+1 | w H Write nth
Lower Parameter.

@ Data Read Sequence

Seq. | RW | AO 16 Bit Mode DATA BUS 8 Bit Mode DATA BUS | 6 Bit Mode DATA BUS
1 W L DataWrite/ Data Write/ Data Write/
Read command Read command Read command
2 R H Dummy Dummy Dummy
3 R H Read 15t Parameter Dummy Dummy
Read 2" Parameter Read 1st Dummy
4 R H
Upper Parameter.
5 R H Read 1%t Read 1st
Lower Parameter. Upper Parameter.
Read 1st
6 R H Middle Parameter.
Read 1%t
! R H Lower Parameter.
N+2 R H Read nth Parameter
Read nth
2N+2 R H Upper Parameter.
ON+3 R H Read nth
Lower Parameter.
Read nth
3N+2 R H Upper Parameter.
Read nth
3N+3 R H Middle Parameter.
Read nth
3N+4 R H Lower Parameter.
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96(RGB)x96 65K Color OLED Column/Row Driver with Controller

(13) Read Register Status (0x0Dh)

Instruction W/R AO | D7 | D6 | D5 | b4 | D3 | b2 | D1 | DO Default
READREG w L 0 0 1 1 0 1
Parameter R H D5 D4 D3 D2 D1 DO
R H
Parameter R H D5 D4 D3 D2 D1 DO

@ Read out specific internal register

Order Register

1 DDISP_ON/OFF, DSTBY_ON/OFF
2 DispSize XS<8:6>

3 DispSize XS<5:0>

4 DispSize XE<6:4>

5 DispSize XE<3:0>

6 DispSize YS<6:4>

7 DispSize YS<3:0>

8 DispSize YE<6:4>

9 DispSize YE<3:0>

10 Row Overlap<1:0>,DMODE<1:0>

LDT Inc. Mplaza3F, 538, Dujeong—dong, Seobuk—gu, Cheonan, Chungnam, 331-958, Korea
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(14) Set Dot Matrix Current Level (OxOEh)

Instruction W/R A0 D7 D6 D5 D4 D3 D2 D1 DO Default
DotCurrent w L 0 0 1 1 1 0
1st Parameter w H - - IR7 IR6 IR5 IR4 00h
2nd Parameter w H - - IR3 IR2 IR1 IRO 00h
3rd Parameter W H - - IG7 1G6 IG5 1G4 00h
4th Parameter W H - - IG3 1G2 IG1 IGO0 00h
5th Parameter w H - - IB7 1B6 IBS 1B4 00h
6th Parameter w H - - IB3 1B2 1B1 IBO 00h
& Parameter Definition (1.0uA Step)

I[7:0] Output Current [Iref]

00h 0.0 uA

01h 1.0 uA

FEh 254.0 uA

FFh 255.0 UA

(15) Set Dot Matrix Peak Current Level (OxOFh)

Instruction W/R A0 D7 D6 D5 D4 D3 D2 D1 DO Default
DotCurrent w L - 0 1 1 1 1
1st Parameter W H PR5 PR4 PR3 PR2 PR1 PRO 00h
2nd Parameter w H PG5 PG4 PG3 PG2 PG1 PGO 00h
3rd Parameter W H PB5 PB4 PB3 PB2 PB1 PBO 00h
€ Parameter Definition (16uA Step)

1[7:0] Output Current [Iref]

00h 0.0 uA

01h 16.0 UA

3Eh 992.0 UA

3Fh 1008.0 uA

LDT Inc. Mplaza3F, 538, Dujeong—dong, Seobuk—gu, Cheonan, Chungnam, 331-958, Korea
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96(RGB)x96 65K Color OLED Column/Row Driver with Controller

(16) Set Pre-Charge Width (0x1Ch)

Instruction W/R | AO | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Default
PreC_Width w L 0 1 1 1 0 0
1st Parameter w H T5 T4 | T3 T2 T1 TO 08h

@ Parameter Definition (DCLK Unit)

T[5:0] Pre-Charge Pulse Width
01h 1
08h 8 (Default)
3Eh 62
3Fh 63

€ Parameter Range :

01h ~ 3Fh
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96(RGB)x96 65K Color OLED Column/Row Driver with Controller

(17) Set Peak Pulse Width (0x1Dh)

Instruction W/R A0 | D7 | D6 D5 D4 D3 D2 D1 DO Default
PeakWidth w L 0 1 1 1 0 1
1st Parameter W H W5 | W4 | W3 | W2 | W1 | WO 05h (for Red)
2nd Parameter W H W5 | W4 | W3 | W2 | W1 | WO 05h (for Green)
3rd Parameter W H W5 | W4 | W3 | W2 | W1 | WO 05h (for Blue)
€ Parameter Definition (DCLK Unit)
WI[5:0] Peak Pulse Width

01lh 1

05h 5 (Default)

3Eh 62

3Fh 63

(18) Set Peak Pulse Delay (Ox1Eh)

Instruction W/R A0 | D7 | D6 D5 D4 D3 D2 D1 DO Default
PeakDelay \W L 0 1 1 1 1 0
Parameter W H W3 | w2 | Wl | WO 05h

@ Parameter Definition (DCLK Unit)

WI[3:0] Peak Pulse Width
01lh 1
05h 5 (Default)
OEh 14
OFh 15

82 41520 7300
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LD7134

96(RGB)x96 65K Color OLED Column/Row Driver with Controller

(19) Set Row Scan Operation (Ox1Fh)

Instruction WI/R A0 D7 D6 D5 D4 D3 D2 D1 DO Default
Row_Scan w L 0 1 1 1 1 1
Parameter w H D5 | D4 | D3 - D1 | DO 00h
JALL Row outE ut voltage is VCC_R
VCC_R
Row(n-1) GND
VCC_R
Row(n) | GND
Iref(n) I GND

\

_ [*P1peak_boot
»1peak_delay

pre-charge

€ Row Output VCC_R timing setting table

D5 D4 All Row VCC_R Time

0 0 None (Default)

0 1 Pre-Charge Timing

1 0 Pre-Charge + Peak Delay Timing

1 1 Pre-Charge + Peak Delay + Max(RGB)Peak boot Timing

& Parameter Definition
D3=0 Normal Scan.
D3=1 All Row are in GND.

€ Row Scan Sequence

D1,D0 Row Scan Mode
00 Mode 1 : alternate scan mode. (Default)
01 Mode 2 : sequential scan mode.
10 Mode 3 : simultaneous scan mode. (half period)
D1,D0 | DispDirection Case of 96 Line Scan
0 RO,R1,R2 ..... R94,R95,R0,R1
00 1 R95,R94,R93 ..... R1,R0,R95,R94
0 RO,R2,R4 ..... R94,R1,R3, ..... R95,R0
ot 1 R95,R93,R91 ..... R1,R94,R92 ..... RO,R95
0 RO,R2 ..... R94,RO,R2 .....
R1,R3 ..... R95,R1,R3 .....
10 1 R95,R93 ..... R1,R95,R93 .....
R94,R92 ..... RO,R94,R92 .....

€ In Mode 3, Maximum Row number is 48 line at Display Size setting.
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(20) Set Internal Regulator for Row Scan (0x30h)

Instruction W/R | AO D7 D6 D5 D4 D3 D2 D1 DO Default
VCC_R_SEL W L 1 1 0 0 0 0
Parameter W H - EN - D2 D1 DO 04h

“EN” = “1” => Internal scan regulator enable

“EN” = “0” => Internal scan regulator disable
*VCC_R pin must be connected to the external voltage source or VCC_C.

When DSTBON/OFF ="1", Internal scan regulator is disable regardless of EN ="1" or EN ="0".

D[2:0] VCC_R
000 VCC_C X 0.85
001 VCC_C X 0.80
010 VCC_C X 0.75
011 VCC_C X 0.70
100 VCC_C X 0.65

LDT Inc. Mplaza3F, 538, Dujeong—dong, Seobuk—gu, Cheonan, Chungnam, 331-958, Korea
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(21) Set Gamma Correction Table (0x3Ah)

istrucTion  |wr[ Ao | D7 [ D6 | D5 [ 4| D3| D2 D1|D0| Defautt
Gamma Tune WL 3 A
o W W | H “T-[-Tw6[]= 00h N
= W[ H -l 00h
W | H -1 -Tw6|iB|= 00h
R_PWI W | H S -TIelelnlo 04h
! 1
: 1 64 Parameters
W[ H T -T1-Tw.]i5] 1 07h
R_PW30 W[ H I -Telelnlo 08h
& PWEL W | H -1 -Tw6|[i]n o7h
= W | H -1 lelilo OFh
o WO W | H - -[w6[]® 00h 7
- W[ H - elnlo 00h
o w1 W | H -1 -[w6|5B]|1 00h
- W | H - Belilo 02h
1
1 : 128 Parameters
1 .
o PWe2 W[ H T -T-Tw.]i5[w® 07h
- W [ H - [fefrx]wo 0Ch
W | H - - s |5 s 07h
G_PWes W | H Sl -Twelrelnlo OFh \
W [ H 1 -4- w61
& WO 6] 15| 14 00h
- W[ H 1Bl lo 00h
- W | H -1 - Twe|[is]4 00h
- w | H - Twlelnlo 04h
! 1
: 1 64 Parameters
W30 W | H -] -]16|65] 14 o7h
- w [ H - Telelnanlwo 08h
— W | H BN I I T T o7h
- w | H -1 lelnlo OFh v

(22) Set Gamma Correction Table Initialize (0x3Bh)

Instruction W/R AO D7 D6 D5 D4 D3 D2 D1 DO Default

Gamma_initial W L 1 1 1 0 1 1

- This command initialize the Gamma Table to the linear scale.

Linear Scale : 00h, 02h, 04h, 08h, .......... , TAh, 7Ch, 7Fh ( Green)
Linear Scale : 00h, 04h, 08h, OCh, .......... , 74h, 78h, 7Fh ( Red, Blue)
37
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(23) Set VDD Selection (0x3Ch)

LD7134

96(RGB)x96 65K Color OLED Column/Row Driver with Controller

Instruction W/R A0 D7 D6 D5 D4 D3 D2 D1 DO Default
VDD_SEL w L 1 1 1 1 0 0
Parameter W H DO Oh

<> VDD = 2.8V, [D0=0] > Default

VDD = 1.8V, [D0=1]

<> This command maintains V_ref level constant regardless of various VDD level.
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(24) Set DMODE Selection (0x3Dh)

Instruction W/R | AO D7 D6 D5 D4 D3 D2 D1 DO Default
DMODE W L 1 1 1 1 0 1
Parameter W H D1 DO Oh
<> D[1:0] = 00 : Resolution = 96(RGB) * 96, 65K Color
D[1:0] = 01 : Resolution = 288 * 96, 32 Gray
D[1:0] = 10 ; Resolution = 288 * 96, 2Gray
< This command must be set prior to “DDISPON/OFF”.
<> D[1:0] =00 : Resolution = 96(RGB) * 96, 65K Color
Display Size & Display Start command must be controlled by multiples of 3.
Display Size X : Xstart = 000d, 00dh, 006d, ~ 282d, 285d
Xend =002d, 005d, 008d, ~ 284d, 287d
Display Start X : 000d, 003d, 006d, ~ 282d, 285d
(25) Set TEST (0Ox3Eh)
Instruction W/R | AO D7 D6 D5 D4 D3 D2 D1 DO Default
TEST w L 1 1 1 1 1 0
Parameter w H D1 DO Oh

<> D[1:0] = 00 : FSYNC outputs VSS (Low).
D[1:0] = 01 : FSYNC outputs frame sync signal.
D[1:0] = 10 : FSYNC outputs oscillator clock.
D[1:0] = 11 : forbidden
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96(RGB)x96 65K Color OLED Column/Row Driver with Controller

6. Functional Description

6.1. Memory Map

Memory ( 65K Color Mode )

Display ( 65K Color Mode )

MSB LSB 1 Pixels
<15:11> | <105> <4:0> — >
Cco C1 Cc2
Red Green Blue I:>
Red Green Blue
1 Address = 1 Pixels (Default)
WriteDirection = 00h
Memory ( 65K Color Mode ) Display ( 65K Color Mode)
MSB LSB 1 Pixels
<15:11> | <105> <4:0> - ™
CO Cl C2
Red Green Blue |:>
Blue Green Red
1 Address = 1 Pixels
WriteDirection = 08h
Memory ( 32 Gray Mode ) Display (32 Gray Mode )
MSB LSB 3pjiie|3
<15:11> | <105> <4:0> - ™
Cco C1l Cc2
11000 01100x 00110 |:>
11000 01100 00110
1 Address = 3 Pixels (Default)
WriteDirection = 00h
Memory ( 32 Gray Mode ) DiSDIaV ( 32 Gray Mode )
MSB LSB 3Pbels
<15:11> | <1055 <4:0> - =
Cco C1 Cc2
11000 01100x 00110 I:>
00110 01100 11000
1 Address = 3 Pixels

WriteDirection = 08h
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Memory (2 Gray Mode ) Display (2 Gray Mode)
MSB LSB 16 Pixels
<15:0> - —
|:> Cco ~ C15
<15> ~ <0>
1 Address = 16 Pixels (Default)
WriteDirection = 00h
Memory ( 2 Gray Mode) Display (2 Gray Mode)
MSB LSB 16 Pixels
<15:0> - —
|:> Cco ~ C15
<0> ~ <15>
1 Address = 16 Pixels

WriteDirection = 08h

Memory ( 65K Color Mode) Display (65K Color Mode )
1 Pixels
(a8 A~ N

<15:11> <10:5> <4:0>

Cco Cl C2

Red Green Blue |:>
Red Green Blue
(Default)

1 Address = 1 Pixels

Column
Memory X Address
00h 01h 02h | ===-=========- 5Eh 5Fh

9 00h | (00,00) | (01,00) | (02,00) (5E,00) | (5F,00)
g 0th | 00,01 | (0101) | (0201 | =777 TTT"T"~" (5,01) | (5F,01)

ho) 1 1 S 1

< 1 RN !

1 1 ~o 1

Bz | :
% 5Eh | (005E) | (015E) | (258) | (5E,5E) | (5F,5E)
_= 5Fh | (00,5F) | (01,5F) | (02,5F) (5E,5F) | (5F,5F)
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“LDT
6.2. The Command List synchronized to FSYNC.

These listed commands are synchronized to FSYNC.

Address Register Name
02h DDISPOFF
06h ScanDirection
09h DataMasking
0Bh DispStart
OEh DotCurrent
3Dh DMODE

R(n-1)

R(n)

R(0)

FSYNC

FSYNC is activated by TEST Command (3Eh=01h).
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7. Software Reset

Software Reset (SOFTRES(01h)) has auto-clear-function (within 200ns).
In the Software Reset condition, this IC’s function is as follows:

- Display OFF

- Clock Oscillation Halt

- Register Writing is impossible (IF operation halt)

- Internal register (Except the Graphic Data) value is initialized.

8. Hardware Reset (XREYS)

This pad ignores the pulse shorter than 30ns.
In the Hardware Reset condition, this IC’s function is as follows:
- Display OFF
- Clock Oscillation Halt
- Register Writing is impossible (IF operation halt)
- Internal register (Except the Graphic Data) value is initialized.

9. Software Sleep

Software Sleep function (DSTBYON/OFF (14h)) makes this IC shift to sleep condition. In the Software
Sleep Condition, all display functions are halted and-a clock oscillation is suspended, and power consumption
is going to the lowest. The default value of this register is “H” (active condition).

All of the internal state in the software sleep and the contents of the data memory are held.

In the Software Sleep condition, this IC’s function is as follows:
- Display OFF
- Clock Oscillation Halt
- It is possible to write the Data Memory and the Register.

* After Software Sleep,the register of DDISPON/OFF(02h) is cleared.
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10. Electrical Characteristics

10.1. Absolute Maximum Ratings

10.1.1. Controller Driver Section

(Ta=25+ 2 C, VSSA=VSSD=0V)

Specification

Parameter Symbol Conditions Unit
MIN MAX
VDD VDD - VSSD -0.3 +3.6 \Y
VDDL -
VDDL VSSD -0.3 +2.4 \Y
Maximum
Supply vee_c Vosan 03 | +183 v
Voltage
R/G/BPRE PRE - VSSA -0.3 +7 \Y
VCC_R-
VCC_R VSSA -0.3 +18.3 Vv
. . VDD
Protection Voltage VDDIN All'Terminals -0.3 103 \Y
Protection Current li All-Terminals -15 mA
Peak Output Current lo All Terminals +15 mA
Operating Ambient Temp. TOPR -40 +85 T
Retention Ambient Temp. TSTG -55 +125 (¢
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10.2. Allowance Operating Range

10.2.1. Controller Driver Section
(Ta=-40 ~ +85C, VSSA=VSSD=0V)

Specification
Parameter Symbol Conditions Unit
MIN TYP MAX
VDD VDD - VSSD 1.65 3.3 \%
VDDL VDDL - VSSD 1.65 1.9 2.1 \Y
Maximum VCC C VAH - VSSA 10 18 v
Supply
Voltage R/G/BPRE PRE - VSSA 0 6 \
VCC_R VCC_R - VSSA 2.0 18 \
VSSD(A) 0 \
Input VVoltage VIH Logic -Input 0.8VDD VDD v
High Terminals
Input V0|tage V“_ LOgIC .Input VSS 0.2*VDD V
Low Terminals
Logic Output
Output_VoItage VOH Terminals 0.9*VDD VDD \
(High) VDD=3V
(lout=-200uA)
Logic Output
Output V0|tage VOL Termlnals VSS 0.1*VDD V
(Low) VDD=3V
(lout = 200uA)
Input Leakage Logic Input
. IH -1.0 +1.0 UA
Current (High) Terminals
Input Leakage " Logic .Input 10 +10 UA
Current (Low) Terminals

L 82 41520 7300
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10.2.2. Controller Driver Section

(Ta=-40 ~ +85C, VSSA=VSSD=0V, VDD=2.8V, VCC_C=VCC_R=18V, RIG/BPRE=0V)

Specification
. Related .
Parameter Symbol Conditions pi Unit
Ins MIN | TYP [ MAX
lout = 100uA
Output Current Cptpl co~c287 | -20 20 | %
Pin to Pin Evenness VDS =2V
Output Current . lout = 100uA ~ .
Chip In Evenness Ccinl VDS = 2V CO~ C287 -4.0 +4.0 %
Output Current lout = 100uA .
Chip to Chip Evenness Cetcl VDS = 2V o~ C287 5.0 +5.0 4
Peak Current lout = 512uA
~ - 0,
Pin to Pin Evenness Cptp2 VDS =5V o~ C287 2.0 +2.0 %
lout = 512uA
Peak Current Ccin2 CO~ C287 4.0 +40 | %
Chip In Evenness VDS =5V
lout = 512uA
_ Peak Current Cetc2 C0~C287 5.0 +50 | %
Chip to Chip Evenness VDS =5V
- VCC _C=16V, PRE=0V
COUT. PRE RALonl - C0~C287 300 500 Q
On Resistance VDS =1V
VCC_C=16V,
%?1UR-(|;S|S\t/aSnSC? Rkn VCC_R=16V, RO ~ R95 25 40 Q
ILOAD=50mA
VCC_C=16V,
ggg;i’s:;'::e Rkp «|VCC_R=16V, RO ~ R95 1.0 1.3 kQ
VDS=1V
Stand-By IDD1  |PSEL=VDD VDD 30 | uA
Current
Stand-By VCC_C
Current ICC1 Veo R 5.0 uA
Operating IDD2 VDD 1 2 mA
Current
i VCC C
Operating IcC2 - 2 4 mA
Current VCC_R
[Note]

lavg : >'(Ik — lk+1) / 288 : (k = 1 ~ 288)

Cptp : (Ik—Ik+1) / lavg : (k = 1 ~ 288)

Ccin : (Imax — Imin) / lavg

Cctc : (lavg — lIref (SPEC) ) / Iref (SPEC)

Operating Current : lout=100uA, All Data On, Frame Frequency = 120Hz, VCC_C=VCC_R=16V, VDD=2.8V,
All Column & Scan Open, Display Full Size, Others default
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10.3. AC Characteristics

10.3.1. Clock Timing

(Ta=-40 ~+85T, VSSA=VSSD=0V, VDD=2.8V, VCC_C=VCC_R=18V, R/G/BPRE=0V)

Parameter

Symbol

Conditions

Specification

MIN

TYP

MAX

Unit

Internal Oscillation
Frequency

Tcr2

Ta=25 C, vDD=2.8V

3.6

3.8

4.0

MHz

OSC. Frequency is based on frame frequency 90Hz. (04h/02h)
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10.3.2. Host Interface Characteristics

10.3.2.1. Parallel Interface

Writing Timing for 80Series CPU

(Ta=-40 ~+85TC, VSSA=VSSD=0V, VDD=2.8V, VCC_C=VCC_R=18V, R/G/BPRE=0V, CL=100pF)

Specification
Parameter Symbol Related Pins Unit
MIN MAX
Write Cycle Time Teyc WRB 100 - ns
Address Setup Time Twads A0 50 ns
Address Hold Time Twadh A0 20 ns
Select Setup Time Tews CSB 10 ns
Select Hold Time Tcwh CSB 20 ns
Write Low Pulse Width Twrbl WRB 30 ns
Write High Pulse Width Twrbh WRB 40 ns
Select High Pulse Width Tcsbh CSB 10 ns
Data Setup Time Twdts D15~ DO 10 ns
Data Hold Time Twdth D15~ D0 30 ns
Rising Time Tr A0, CSB, WRB, D15 ~ D0 - 30 ns
Falling Time Tf A0, CSB, WRB, D15 ~ D0 - 30 ns
Tcyc

Twads Twadh |

"0 \
|

CcSB \\ Tows Tcwh
\ Tcsbh
Twrbl
WRB \ ’} Twrbh
| Twdts Twdth |
N N
D[15:0} * *
—> |e
A0,CSB,WRB, ___Tr| J— J
D[15:0] 4
_____ |78 F R ——
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Writing Timing for 68 Series CPU

(Ta=-40 ~ +85C, VSSA=VSSD=0V, VDD=2.8V, VCC_C=VCC_R=18V, R/G/BPRE=0V, CL=100pF)

Specification
Parameter Symbol Related Pins Unit
MIN MAX
Write Cycle Time Teyc E 100 - ns
Address Setup Time Twads A0, RW 50 ns
Address Hold Time Twadh A0, RW 20 ns
Select Setup Time Tews CSB 10 ns
Select Hold Time Tcwh CsB 20 ns
Write Low Pulse Width Tel E 40 ns
Write High Pulse Width Teh E 30 ns
Select High Pulse Width Tcsbh CSB 10 ns
Data Setup Time Twdts D15~ D0 10 ns
Data Hold Time Twdth D15~ D0 30 ns
Rising Time Tr AQ, CSB, RW, E, D15 ~ DO - 30 ns
Falling Time Tf A0, CSB, RW, E, D15 ~ D0 - 30 ns
Tcyc
Twads f Twadh S |
A0 X

—
RW(WRB) ‘(

CcSB \ Tows Tcwh
\ Tesbh
E(RDB) Teh \ Tel /
| Twdts Twdth |
N
D[15:0} * *
—> |e
IR, XCS, [ L] [ \
XWR, D[7:0] 4
_____ A R —
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10.3.2.1. Parallel Interface

Reading Timing for 80 Series CPU
(Ta=-40 ~+85C, VSSA=VSSD=0V, VDD=2.8V, VCC_C=VCC_R=18V, R/G/BPRE=0V, CL=100pF)

Specification
Parameter Symbol Related Pins Unit
MIN MAX
Read Cycle Time Teyc RDB 500 - ns
Address Setup Time Trads A0 50 ns
Address Hold Time Tradh A0 20 ns
Select Setup Time Ters CSB 10 ns
Select Hold Time Tcrh CSB 20 ns
Read Low Pulse Width Trdbl RDB 200 ns
Read High Pulse Width Trdbh RDB 200 ns
Select High Pulse Width Tcsbh CSB 10 ns
Data Delay Time Trdtd D15~ D0 - 150 ns
Data Hold Time Trdth D15~ D0 20 ns
Rising Time Tr A0, CSB, RDB, D15 ~ D0 - 30 ns
Falling Time Tf A0, CSB, RDB, D15 ~ D0 - 30 ns
Trads - Teye
Tradh
7 |
A0
N
CSB \ Ters Tcerh
\ Tesbh
Trdbl
RDB
Trdtd |
D[15:0} T
—> |e
A0, CSB, I f—— \
RDB, D[15:0] 4
_____ A R —
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Reading Timing for 68 Series CPU

(Ta=-40 ~ +85C, VSSA=VSSD=0V, VDD=2.8V, VCC_C=VCC_R=18V, R/G/BPRE=0V, CL=100pF)

Specification
Parameter Symbol Related Pins Unit
MIN MAX
Read Cycle Time Teyc E 500 - ns
Address Setup Time Trads A0, RW 50 ns
Address Hold Time Tradh A0, RW 20 ns
Select Setup Time Ters CSB 10 ns
Select Hold Time Terh CSsB 20 ns
Read Low Pulse Width Tel E 200 ns
Read High Pulse Width Teh E 200 ns
Select High Pulse Width Tcsbh CSB 10 ns
Data Delay Time Trdtd D15~ D0 - 150 ns
Data Hold Time Trdth D15~ D0 20 ns
. . A0, CSB, RW, E,
Rising Time Tr D15 ~ DO - 30 ns
. . A0, CSB, RW, E,
Falling Time Tf D15 ~ DO - 30 ns
Trads Teye
4 c Tradh S |
A0 *
RW(WRB)
CSB \ Ters Tcrh
\ Tcsbh
Aol
E(WRB)
Trdtd |
D[15:0t T
—> |e
A0, CSB, R L [ S — \
RW, E, D[7:0] 4
_____ A R —
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10.3.2.2. Serial Interface
Writing Timing

(Ta=-40 ~ +85C, VSSA=VSSD=0V, VDD=2.8V, VCC_C=VCC_R=18V, R/G/BPRE=0V, CL=100pF)

Specification
Parameter Symbol Related Pins Unit

MIN MAX
Write Cycle Time Teyc SCL(DO0) 100 - ns
Address Setup Time Tswds A0 65 ns
Address Hold Time Tswdh A0 35 ns
Select Setup Time Tcws CSB 65 ns
Select Hold Time Tcwh CSB 35 ns
SCL Low Pulse Width Tscll SCL(DO0) 45 ns
Write High Pulse Width Tsclh SCL(DO0) 45 ns
Select High Pulse Width Tcsbh CSB 30 ns
Data Setup Time Twdts SDA(D1) 20 ns
Data Hold Time Twdth SDA(D1) 30 ns
Rising Time Tr A0, CSB, SDA, SCL - 30 ns
Falling Time Tf A0, CSB, SDA, SCL - 30 ns

Tswds * Tswdh

VIH N
A0 Xasn K
VIL

Tcws Tcyc Tewh

VIH
CSB iL
VIH
SCL(DO)
VIH

SDA(D1)
VIL
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10.3.2.4. Reset Timing

(Ta=-40 ~ +85C, VSSA=VSSD=0V, VDD=2.8V, VCC_C=VCC_R=18V, RIG/BPRE=0V, CL=100pF)

Specification

Parameter Symbol Related Pins Unit
MIN MAX
The completion Time
of Reset Trstl RSTB 30 (Typ.) ns
Reset Low Pulse
Width Trst2 RSTB 1000 ns
XRES non-overlap

Trst3 RSTB, CSB 100 ns

to XCS

*RSTB pad ignores typically the pulse width less than 30ns.

RSTB Trst2 I
\ 1
Trstl
(Status) 4* Reset State * Reset Release
CSB \
= Trst3 o
XRES Noise Canceller
RSTB [} Noise Canceller > To Internal Block
(Delay 30ns)
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LD7134

'S 96(RGB)x96 65K Color OLED Column/Row Driver with Controller
10.4. Power Sequence PSEL = VDD, CvbbL = 2uF
90% \
VDD
10%
<> <>
Tpl Tplf
>| Tpdr2 Tpdi2 |
90% \
vCC_C
(VCC_R) 10% 5
<> <>
Tp3r Tp3f

(Ta=-40 ~ +85C, VSSA=VSSD=0V, VDD=2.8V, VCC_C=VCC_R=18V, R/G/BPRE=0V, CL=100pF)

Specification
Parameter Symbol Related Pins Unit
MIN TYP MAX
VDD On SI Tpl
n Slope 'L VDD 0.2 1 5 ms/V
VDD Off Slope Tplf
VCC_C(VCC_R) On Slope Tp3r
- - VCC_C(VCC_R 0.2 1 5 ms/V
VCC_C(VCC_R) Off Slope Tp3f C( -R)
From VDD to VDD,
Tpdr2 2 - - ms
VCC_C(VCC_R) Delay VCC_C(VCC_R)
From VCC_C(VCC_R) VDD,
Tpdf2 2 - - ms
to VDD Delay VCC_C(VCC_R)
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96(RGB)x96 65K Color OLED Column/Row Driver with Controller

PSEL = VSS

90%
VDD /
10% <> Tpdrl Tpdfl |e>
0 =
?pdfl
Tplr
90% \
VDDL
™~ <—>I Tpdr3 Tpdf3 ks
<> <>
Tp2r Tp2f
90% A
VCC C /
(VCC_R) 10% -
<> <>
Tp3r Tp3f

(Ta=-40 ~ +85C, VSSA=VSSD=0V, VDD=2,8V, VCC.C=VCC_R=18V, R/G/BPRE=0V, CL=100pF)

Specification
Parameter Symbol Related Pins Unit
MIN TYP MAX
VDDL On SI Tp2
n Slope per VDDL 0.2 1 5 ms/V/
VDDL Off Slope Tp2f
From VDD to VDD,
Tpdrl 1 - - ms
VDDL Delay VDDL
From VDDL VDD,
Tpdfl 1 - - ms
to VDD Delay VDDL
From VDDL to VDDL,
Tpdr3 1 - - ms
VCC_C(VCC_R) Delay VCC_C(VCC_R)
From VCC_C(VCC_R) VDDL,
Tpdf3 1 - - ms
to VDDL Delay VCC_C(VCC_R)
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11. Application Guide

11.1 Serial I/F User Guide

The condition of serial I/F initialization is that CSB should go from “Low” to “High” .

T1 T2

CSB |

\
scL  ___xruuuun - JUL TUUX

XN
prererer o M M

12345678 5 6 7 8

Notel. At T1, Serial Shift Register and Serial Clock Counter are initialized.
Note2. From T1 to T2, inputted SCL is ignored.

11.2. Internal Regulator for Logic Power

: PACKAGE !
1 1
' Driver IC |
1 1
1 1
1 1
1uF~4.7uF/5V] | !
1 1
= |
Power Suppl 1 VDDL 1
PRy | VoD it
@ T F REG. Logic :
! VDD 1
1 1
1 1
1 1
1 PSEL 1
1
. :
{—n_g 1
1
1 | GND '
Lo _______—_. |
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11.3 User Guide using Software Reset command.

14.3.1 Serial I/F

Software Reset is issued.

\l’ Min. 200ns
1

<—>)

UL JUUX
— U LU

M

6 7 8

SCL

T1

In the case of Software Reset Command
Minimum 200ns is necessary from 8th SCL up-edge to next 1st SCL up-edge.
Even though XCS is set to High at the T1 timing, minimum 200ns is needed.

14.3.2 Parallel 1/F (80 Mode)

Software Reset is issued.

WRe 1 U1 U U

Ié . BI
1 Min. 200ns,
1 1

In the case of Software Reset Command
Minimum 200ns is necessary from WRB up-edge to next WRB up-edge.

14.3.3 Parallel I/F (68 Mode)

Software Reset is issued.

E M1 F\# I'I [
(XRD) :

Min. 200ns,
1

In the case of Software Reset Command
Minimum 200ns is necessary from E down-edge to next E down-edge.
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11.4 User Guide for Interface.

14.4.1 Serial I/F

PS
MPU i 80 LD7134
GND

CsB

RSTB csB
RSTB
DIC 20
RDB/E
i,
scL 7MGND
D[0]
SDA
D[1]

pl;\_ D[15:2]
GND

14.4.2 8080-series MPU Interface with 6bit Bus

VDD
MPU 2:0 LD7134
(8080 series) csp OND )7,_

CsB

RSTB RSTB

DIC
AO

RDB RDB/E

Uil WRB/RW

D[5:0] D[5:0]

;J;\_ D[15:6]
GND

14.4.3 6800-series MPU Interface with 6bit Bus

VDD
MPU 2:0 LD7134
(6800 series)
CSB
CSB
RSTB RSTB
D/C
RDB A0
WREB RDB/E
WRB/RW
D[5:0] D[5:0]
J”—\— D[15:6]
GND
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