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720-CHANNEL DRIVER WITH
SYSTEM-ON-CHIP (SOC) FOR
COLOR AMORPHOUS TFT LCD

1. GENERAL DESCRIPTION

The OTM3206A, a 262144-color System-on-Chip (SoC) driver LSI
designed for small and medium sizes of TFT LCD display, is
capable of supporting up to 240xRGBx320 in resolution which can
be achieved by the designated RAM for graphic data. The
396-channel source driver has true 6-bit resolution, which
generates 64 Gamma-corrected values by an internal D/A

converter.

The OTM3206A is able to operate with low IO interface power
supply up to 1.6V and incorporate with several charge pumps to
generate various voltage levels that form an on-chip power

management system for gate driver and source driver.

The built-in timing controller in OTM3206A can support several
interfaces for the diverse request of medium or small size portable
display. OTM3206A provides system interfaces, which include
8-/9-/16-/18-bit parallel interfaces and serial interface (SPI), to
configure system. Not only can the system interfaces be used to
configure system, they can also access RAM at high speed for still
picture display. The OTM3206A also supports a function to display

eight colors and a standby mode for power control consideration.

3. ORDERING INFORMATION

Preliminary
OTM3206A

. FEATURES

One-chip solution for amorphous TFT-LCD.

B Supports resolution up to 240xRGBx320, incorporating a

720-channel source driver and a 320-channel gate driver
Outputs 64 y -corrected values using an internal true 6-bit

resolution D/A converter to achieve 262K colors

B Built-in 172800 bytes internal RAM

B Line Inversion AC drive / frame inversion AC drive

System interfaces

— High-speed interfaces to 8-, 9-, 16-, and 18-bit parallel ports

— 3-pin 9 bits or 4-pin 8 bits Serial Peripheral Interface (SPI)

Diverse RAM accessing for functional display

— Window address function to display at any area on the
screen via a moving picture display interface

— Window address function to limit the data rewriting area
and reduce data transfer

— Moving and still picture can display at the same time

— Vertical scrolling function

— Partial screen display

Power supply

— Logic power supply voltage (VDD): 2.5 ~ 3.6 V

— /O interface supply voltage (VDDIO): 1.6 ~ 3.6 V

— Analog power supply voltage (VDD): 2.5 ~ 3.6V

On-chip power management system

— Power saving mode (standby / 8-color mode, etc)

— Low power consumption structure for source driver.

Built-in Charge Pump circuits

— Source driver voltage level : 2 times (x2) of Vci1

— Gate driver voltage level (VGH, VGL) up to 6 times (x6) and
minus 5 times (x-5) Vci1

Built-in internal oscillator and hardware reset

B Built—in One-Time-Programming (OTP) function for VCOM

amplitude and VcomH voltage adjustment.

Product Number

Package Type

OTM3206A-C

Chip Form With Gold Bump

© ORISE Technology Co., Ltd.
Proprietary & Confidential

MAR. 27, 2009
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4. BLOCK DIAGRAM
4.1. Block Function
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4.1.1. System Interface

The OTM3206A supports three high-speed system interfaces:

1. 80-system high-speed interfaces with 8-, 9-, 16-, 18-bit parallel
ports.

2. 68-system high-speed interfaces with 8-, 9-, 16-, 18-bit parallel
ports.

3. 3-pin 9-bits or 4-pin 8 bits Serial Peripheral Interface (SPI).

The OTM3206A has a 16-bit index register (IR) and two 18-bit
data registers, a write-data register (WDR) and a read-data
register (RDR). The IR register is used to store index information
from control registers. The WDR register is used to temporarily
store data to be written for register control and internal GRAM.
The RDR register is used to temporarily store data read from the
GRAM. When graphic data is written to the internal GRAM from
MCU/graphic engine, the data is first written to the WDR and then
automatically written to the internal GRAM in internal operation.
When graphic data read operation is executed, graphic data is
read via the RDR from the internal GRAM. Therefore, invalid data
is first read out to the data bus when the OTM3206A executes the
1% read operation. Thus, valid data can be read out after the
OTM3206A executes the 2™ read operation.

4.1.2. Address Counter (AC)

OTM3206A features an Address Counter (AC) giving an address
to the internal GRAM. The address in the AC is automatically
updated plus or minus 1. The window address function enables
writing data only in the rectangular area arbitrarily set by users on
the GRAM.

4.1.3. Graphics RAM (GRAM)

OTM3206A features a 172800-byte (320 x 240x 18 / 8) Graphic
RAM (GRAM).

4.1.4. Grayscale Voltage Generating Circuit

OTM3206A has true 6-bit resolution D/A converter, which
generates 64 Gamma-corrected values and cooperates with
OP-AMP structure to enhance display quality. The grayscale
voltage can be adjusted by grayscale data set in the y-correction

register.

4.1.5. Timing Controller

OTM3206A has a timing controller, which can generate a timing
signal for internal circuit operation such as gate output timing,

RAM accessing timing, etc.

Preliminary
OTM3206A

4.1.6. Oscillator (OSC)

The OTM3206A also features an internal oscillator to generate RC
oscillation with an internal resistor. In standby mode, RC

oscillation is halted to reduce power consumption.

4.1.7. Source Driver Circuit

OTM3206A consists of a 720-output source driver circuit (S1 ~
$720). Data in the GRAM are latched when the 396" bit data is
input. The latched data controls the source driver and generates

a drive waveform.

4.1.8. Gate Driver Circuit

OTM3206A consists of a 320-output gate driver circuit (G1~G320).
The gate driver circuit outputs gate driver signals at either VGH or
VGL level.

4.1.9. LCD Driving Power Supply Circuit

The LCD driving power supply circuit generates the voltage levels
AVDD, VGH, VGL and VCOM for driving an LCD. All this voltages

can be adjusted by register setting.

© ORISE Technology Co., Ltd.
Proprietary & Confidential
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5. SIGNAL DESCRIPTIONS

Signal | 1/0 |Connected with | Function

System Configuration Input Signal

IM3~0, | VSS/ VDDIO Select system interface mode.
IM3 IM2 IM1 IMO
0 0 0 0 8080 MCU 8-bits Parallel interface
0 0 0 1 8080 MCU 9-bits Parallel interface
0 0 1 0 8080 MCU 16-bits Parallel interface
0 0 1 1 8080 MCU 18-bits Parallel interface
0 1 0 0 6800 MCU 8-bits Parallel interface
0 1 0 1 6800 MCU 9-bits Parallel interface
0 1 1 0 6800 MCU 16-bits Parallel interface
0 1 1 1 6800 MCU 18-bits Parallel interface
1 0 0 0 3-Pin Serial interface
1 0 0 1 4-Pin Serial interface
RESX | MPU or Reset pin. This is an active low signal.
external
RC circuit
EXTC 1 VSS/ VDDIO Extend command set access

Low: Extend command set is not accessible.
High: Extend command set is accessible.

If this is not used. Open it (This pin is internally pull low).

Interface input Signals

CSX | MPU Chip select signal.
Low: the OTM3206A is accessible
High: the OTM3206A is not accessible

This pin has can be permanently fixed “Low” in MCU interface mode only.

D/CX MPU Display data / Command selection pin in parallel interface
(SCL) Low: Command data

High: Display data

In SPI I/F, this is used as SCL pin.

Must connect to the VSS or VDDIO level when not used.

WRX MPU (A) In 80-system interface mode, a write strobe signal can be input via this pin and
(RIWX) initializes a write operation when the signal is low.

(B) In 68-system interface mode, a write or read control signal can be input via this pin and
initializes a write or read operation.

Must connect to the VSS or VDDIO level when not used.

RDX MPU In 80-system interface mode, a read strobe signal can be input via this pin and initializes a
(E) read operation when the signal is low.

In 68system interface mode, a strobe signal can be input via this pin and initializes a write
or read operation when the signal is low.

Must connect to the VSS or VDDIO level when not in use.

(A) When MCU I/F,

DB0-DB17 /0 | MPU
D[17:0] are used to MCU parallel interface data bus
(B) In SPI'I/F, DO is used as Serial input/ output signal.(SDA)
© ORISE Technology Co., Ltd. 9 MAR. 27, 2009
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Signal /0 | Connected with | Function

In SPI I/F, D[17:1] not used, please fix this pin at VDDIO or VSS level.

Charge Pump and Power Supply Signal

C1P/M, - Step-up Connect boost capacitors for the internal DC/DC converter circuit to these pins.
C2P/M capacitor Leave the pins open when DC/DC converter circuits are not used.
C3P/M,
C4P/IM
C5P/M
VDDA O Stabilizing Output 2x VCI1 voltage level from the step-up circuit 1. Place a stabilizing capacitor
capacitor between VSS. AVDD =4.5 ~ 5.5V
VGH O Stabilizing An output voltage from the step-up circuit 2x, 4x ~ 6x of the VCI1 level.
capacitor Connect with a stabilizing capacitor.
VGL O Stabilizing An output voltage from the step-up circuit —2x, -3x ~ -5x of the VCI1 level.
capacitor Connect with a stabilizing capacitor.
VCL O Stabilizing An output voltage from the step-up circuit 2, —1x of the VCI1 level.
capacitor Connect with a stabilizing capacitor.
VDD_18V (0] Stabilizing Reference voltage for Internal logic block
capacitor Connect with a stabilizing capacitor
VCI1 O An internal reference voltage level, which is regulated from VDD. The amplitude of VCI1 is

from VDD-VSS.

VREF O Reference voltage for power block

GVDD (@] Output source driver grayscale reference voltage level.

Source/Gate Driver and VCOM Signals

G1~G320 (0] LCD Output gate driver signals, which has the swing from VGH to VGL
S1~S720 (6] LCD Output source driver signals. The D/A converted 64-gray-scale analog voltage is output.
VCOM (0] TFT panel Output a square wave signal with the swing from VcomH - VcomL to the common
common electrode of TFT panel. The alternating cycle can be set to frame inversion or 1-line
electrode inversion.
VcomH (0] Stabilizing Output the high level of VCOM voltage.
Capacitor
or open.
VcomL O Stabilizing Output the low level of VCOM voltage.
capacitor
or open
VDDIO Stabilizing VDDIO input voltage for control pins using
capacitor
or open.
VDD | Power supply Input
VDD BC | Power supply input.
VSS Digital ground pin.
VSSA Analog ground pin.
Misc. Signal
TE 0 MPU Tearing effect output pin to synchronies MCU to frame writing, activated by S/W
command.

When this pin is not activated (TE function OFF), this pin is VSS level.

© ORISE Technology Co., Ltd. 10 MAR. 27, 2009
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Signal /0 | Connected with | Function
VDD _OTP | OTP external power supply,.
TEST1-12 T Test pin. If not used, please open this pin.
Dummy1~12 D Dummy pin. please open this pin.
BC O PWM ouput.
© ORISE Technology Co., Ltd. 11 MAR. 27, 2009
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6. INSTRUCTIONS
6.1. Outline

The OTM3206A supports 18-bit data bus interface to configure system via accessing command register. When the command register is
executed, sending the command information to specify which index register would be accessed and following the data to that control
register. Moreover, register accessing operation should cooperate with DC/X, WRX, RDX signal for OTM3206A to recognize the control
instruction. And command instruction can be accomplished using all system interfaces (18-bit, 16-bit, 9-bit, 8-bit 80- or 68-system and
SPI)..

6.1.1. System Function Command List and Description

Table 6.1.1 list all the system function command. After the H/W reset by RESX pin or S/W reset by SWRESET command, each internal
register becomes default state (Refer “RESET TABLE” section). Commands 10h, 12h, 13h, 20h, 21h, 26h, 28h, 29h, 30h, 33h, 36h (ML
parameter only), 37h, 38h and 39h are updated during V-sync when Module is in Sleep Out Mode to avoid abnormal visual effects.
During Sleep In mode, these commands are updated immediately. Read status (09h), Read Display Power Mode (0Ah), Read Display
MADCTR (0Bh), Read Display Pixel Format (0OCh), Read Display Image Mode (0Dh), Read Display Signal Mode (0Eh) and Read

Display Self Diagnostic Result (OFh) of these commands are updated immediately both in Sleep In mode and Sleep Out mode.

Table 6.1.1 System Function command List (1)

Instruction |D/CX|WRX|RDX|D17-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |(Hex) Function
NOP 0 ) 1 - 0 0 0 0 0 0 0 0 | (00h) [No Operation
SWRESET | 0 + 1 - 0 0 0 0 0 0 0 1 | (01h) |Software reset
0 1) 1 - 0 0 0 0 0 1 0 0 | (04h) [Read Display ID
1 1 T - - - - - - - - - Dummy read
RDDID 1 1 0 - ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 | ID10 ID1 read
1 1 1T - ID27 | ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | ID20 ID2 read
1 1 0 - ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30 ID3 read
0 1L 1 - 0 0 0 0 1 0 0 1 |(09h) [Read Display Status
1 1 T - - - - - - - - - Dummy read
1 1 0 - |BSTON| MY | MX | MV | ML | RGB | MH | ST24 -
RDDST
1 1 0 - ST23 | IFPF2 | IFPF1 | IFPFO |IDMON|PTLON [SLOUT | NORON -
1 1 1 - |VSSON| ST14 |INVON| ST12 | ST11 |DISON| TEON | GCS2 -
1 1 0 - GCS1 | GCSO |TELOM| HSON | VSON |PCKON| DEON | STO -
0 ) 1 - 0 0 0 0 1 0 1 0 | (OAh) |Read Display Power Mode
RDDPM 1 1 0 - - - - - - - - - Dummy read
1 1 0 - |BSTON|IDMON|PTLON |SLPOUT|NORON | DISON| D1 DO -
0 0 1 - 0 0 0 0 1 0 1 1 | (0Bh)|Read Display MADCTR
RDD 1 1 1) - - - - - - - - - Dummy read
MADCTR
1 1 0 - MX MY MV ML | RGB | MH D1 DO -
0 0 1 - 0 0 0 0 1 1 0 0 |(0Ch)|Read Display Pixel Format
CORI’_E\)/IDOD 1 1 T - - - - - - - - - Dummy read
1 1 0 - D7 D6 D5 D4 D3 | IFPF2 | IFPF1 | IFPFO -
0 1) 1 - 0 0 0 0 1 1 0 1 | (0Dh)|Read Display Image Mode
RDDIM 1 1 T - - - - - - - - - Dummy read
1 1 0 - |VSSON| D6 |INVON| D4 D3 |GCS2|GCS1|GCS0 -
0 ) 1 - 0 0 0 0 1 1 1 0 | (OEh) |Read Display Signal Mode
RDDSM 1 1 0 - - - - - - - - - Dummy read
1 1 0 - TEON |[TELOM|HSON|VSON |PCKON|DEON| D1 DO -
0 1) 1 - 0 0 0 0 1 1 1 1 | (OFh) |Read Display Self-diagnostic result
RDDSDR 1 1 0 - - - - - - - - - Dummy read
1 1 0 - RELD [FUND| D5 D4 D3 D2 D1 DO -
““:Don’ tcare, can be set to VDDIO or VSS level
© ORISE Technology Co., Ltd. 12 MAR. 27, 2009
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Table 6.1.1 System Function command List (2)

Instruction |D/CX|{WRX|RDX |D17-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |(Hex) Function
SLPIN 0 0 1 - 0 0 0 1 0 0 0 0 | (10h) [Sleep in & booster off
SLPOUT 0 1 1 - 0 0 0 1 0 0 0 1 | (11h) [Sleep out & booster on
PTLON 0 ) 1 - 0 0 0 1 0 0 1 0 | (12h) [Partial mode on
NORON 0 0 1 - 0 0 0 1 0 0 1 1 | (13h) |Partial off (Normal)
INVOFF 0 1 1 - 0 0 1 0 0 0 0 0 | (20h) |Display inversion off (normal)
INVON 0 1) 1 - 0 0 1 0 0 0 0 1 | (21h) |Display inversion on
GAMSET 0 0 1 - 0 0 1 0 0 1 1 0 | (26h) |Gamma curve select
1 ) 1 - GC7 | GC6 | GC5 | GC4 | GC3 | GC2 | GC1 | GCOo -
DISPOFF 0 ) 1 - 0 0 1 0 1 0 0 0 | (28h) Display off
DISPON 0 1 1 - 0 0 1 0 1 0 0 1 | (29h) |Display on
0 ) 1 - 0 0 1 0 1 0 1 0 | (2Ah) |Column address set
1 0 1 - |XS15[XS14|XS13|XS12(XS11[{XS10| XS9 | XS8 X didfess start: 0 < XS < OxEF
CASET 1 1 1 - XS7 | XS6 | XS5 | XS4 | XS3 | XS2 | XS1 | XS0 T
1 1) 1 - |XE15|XE14|XE13|XE12{XE11|[XE10| XE9 | XE8 ) s end: XS < XE < OXEE
1 0 1 - XE7 | XE6 | XE5 | XE4 | XE3 | XE2 | XE1 | XEO T T
0 ) 1 - 0 0 1 0 1 0 1 1 | (2Bh) |Row address set
1 ) 1 - |YS15|YS14|YS13|YS12|YS11|YS10| YS9 | YS8 \ address start: 0 < YS < Ox13F
RASET 1 1 1 - YS7 | YS6 | YS5|YS4 | YS3|YS2|YS1|YSO T
1 ) 1 - |YE15|YE14|YE13|YE12|YE11|YE10| YE9 | YE8 \ address end: YS < YE < 0x13F
1 0 1 - YE7 | YE6 | YE5 | YE4 | YE3 | YE2 | YE1 | YEO T T
VO I R T T O O O (2Ch) [\temory write
1 0 1 |D17-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Write data
0 ) 1 - 0 0 1 0 1 1 1 0 | (2Eh) |Memory read
RAMHD 1 1 T - - - - - - - - - Dummy read
1 1 * |D17-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Read data

“-“: Don’t care, can be set to VDDIO or VSS level

© ORISE Technology Co., Ltd. 13 MAR. 27, 2009
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Table 6.1.1 System Function command List (3)

Instruction |[D/CX|{WRX|RDX|D17-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | (Hex) Function
0 0 1 - 0 0 1 1 0 0 0 0 [ (30h) |Partial start/end address set
1 0 1 - PSL15|PSL14(PSL13|PSL12|PSL11|PSL10| PSL9 | PSL8 Partial start address (0,1,2, .., 319)
PTLAR 1 1 1 - PSL7 [ PSL6 | PSL5 [ PSL4 | PSL3 | PSL2 | PSL1 | PSLO
1 1 1 - PEL15|PEL14(PEL13|PEL12|PEL11|PEL10| PEL9 | PEL8 Partial end address (0,1,2, .., 319)
1 1 1 - PEL7 | PEL6 | PEL5 | PEL4 | PEL3 | PEL2 | PEL1 | PELO
0 1 1 - 0 0 1 1 0 0 1 1 (33h) [Scroll area set
1 0 1 - TFA15|TFA14(TFA13|TFA12(TFA11|TFA10| TFA9 | TFA8 Top fixed area (0,1,2, .., 319)
1 1 1 - TFA7 | TFA6 | TFA5 | TFA4 | TFA3 | TFA2 | TFA1 | TFAO
SCRLAR 1 1 1 - VSA15VSA14[VSA13[VSA12[VSA11|[VSA10| VSA9 | VSA8 \Vertical scroll area (0,1,2, .., 319)
1 T 1 - VSA7 [VSA6 | VSA5 | VSA4 | VSA3 | VSA2 [ VSA1 | VSAO
1 1 1 - BFA15|BFA14(BFA13|BFA12|BFA11|BFA10| BFA9 | BFA8 Bottom fixed area (0,1,2, .., 319)
1 1 1 - BFA7 | BFA6 | BFA5 | BFA4 | BFA3 | BFA2 [ BFA1 | BFAO
TEOFF 0 0 1 - 0 0 1 1 0 1 0 0 | (34h) [Tearing effect line off
TEON 0 ) 1 - 0 0 1 1 0 1 0 1 (35h) [Tearing effect mode set & on
1 1 1 - 0 0 0 0 0 0 0 |TELOM M="0": Mode1, M="1": Mode2
MADCTR 0 1 1 - 0 0 1 1 0 1 1 0 [ (36h) [Memory data access control
1 1 1 - MY MX MV ML | RGB | MH 0 0 -
0 1 1 - 0 0 1 1 0 1 1 1 (37h) [Scroll start address of RAM
VSCSAD 1 1 1 - SSA15/[SSA14|SSA13(SSA12|SSA11[SSA10| SSA9 | SSA8 SSA=0,1,2,...,319
1 1 1 - SSA7 | SSA6 | SSA5 | SSA4 | SSA3 | SSA2 | SSA1 [ SSAO
IDMOFF 0 T 1 - 0 0 1 1 0 0 0 | (38h) [Idle mode off
IDMON 0 T 1 - 0 0 1 1 1 0 0 1 (39h) |Idle mode on
COLMOD 0 1 1 - 0 0 1 1 1 0 1 0 | (3Ah) |Interface pixel format
1 T 1 - 0 0 0 0 0 | IFPF2 | IFPF1 | IFPFO Interface format
0 t 1 - 1 1 0 1 1 0 1 0 | (DAh) [Read ID1
RDID1 1 1 T - - - - - - - - - Dummy read
1 1 0 - ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 | ID10 Read parameter
0 ) 1 - 1 1 0 1 1 0 1 1 | (DBh) |Read ID2
RDID2 1 1 T - - - - - - - - - Dummy read
1 1 0 - ID27 | ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | ID20 Read parameter
0 ) 1 - 1 1 0 1 1 1 0 0 | (DCh) [Read ID3
RDID3 1 1 0 - - - - - - - - - Dummy read
1 1 1 - ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30 Read parameter
“-“: Don’t care, can be set to VDDIO or VSS level
© ORISE Technology Co., Ltd. 14 MAR. 27, 2009
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Table 6.1.1 System Function command List (4)

Instruction |[D/CX|{WRX|RDX|D17-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | (Hex) Function
0 0 1 - 0 1 0 1 0 0 0 1 (51h) |Write Display Brightness
WRDISBV [ O - |pBv7|DBVE |DBVS5|DBV4|DBV3 |DBV2 [ DBV1 | DBVO ?6'?h2t”ezs5g’)a'“e of the display.
0 1 1 - 0 1 0 1 0 0 1 0 | (52h) |Read Display Brightness Value
RDDISBV | 1 1 T - - - - - - - - - - |Dummy read
1 1 0 - DBV7|DBV6 |DBV5|DBV4|DBV3|DBV2|DBV1|DBVO Read value of the display.
0 ) 1 - 0 1 0 1 0 0 1 1 (53h) |Write Control Display
WRCTRLD
1 ) 1 - - - |BctRe| - | DD | BL | - - -
0 1 1 0 1 0 1 0 1 0 0 | (54h) |[Read CTRL Value Display
RDCTRLD | 1 1 T - - - - - - - - - - |Dummy read
1 1 B - 0 0 |BCTRL| O | DD | BL | O 0
\Write Content Adaptive Brightness
wrease | @ | T - ot ot o 1|0 |1 |65 e P 9
1 T 1 - - - - - - - | c1]co
0 1 1 B 0 1 0 1 0 1 1 o | (s6h) ggﬁﬁgontent Adaptive Brightness
RDCABC ™ 1 T - - - - - - - - - - |Dummy read
1 1 ) - - - - - - - | c1 | co
0 ) 1 - 0 1 0 1 1 1 1 0 [ (5Eh) |Write CABC minimum brightness
WRCABCMB
1 T 1 - CMB7|CMB6(CMB5|CMB4 |CMB3|CMB2|CMB1|CMBO
0 ) 1 - 0 1 0 1 1 1 1 1 (5Fh) [Read CABC minimum brightness
RDCABCMB| 1 1 1T - - - - - - - - - - |Dummy read
1 1 0 - CMB7|CMB6|CMB5|CMB4|CMB3|CMB2|CMB1(CMBO
o [t [ [ o[ [ [0 [0 o[ o|wm ormoniceriness Conrl
RDABCSDR [ 1 1 - - - - - - - - - - |Dummy read
1 1 0 - D7 | D6 | © 0 0 0 0 0

““: Don’t care, can be set to VDDIO or VSS level

© ORISE Technology Co., Ltd. 15 MAR. 27, 2009
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6.1.2. Panel Function Command List and Description

Table 6.1.2 list all the panel function command. Panel function command is only accessible when EXTC is pulled high state (by VDDIO).

Table 6.1.2 Panel Function command List (1)

Instruction |D/CX|WRX|RDX|D17-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | (Hex) Function
0 1 1 - 1 0 1 1 0 0 0 1 (B1h)
1 T 1 - - - - - l[:sF]’ '[:2? l[:,]F]’ l[:O? In normal mode (Full colors)
FPO: Front porch in normal mode
FRMCTR1 1 1 1 _ _ _ _ _ BP | BP | BP | BP BPO: Back porch in normal mode
Bl [ [2] | [1] | [0] RTNO: Number of clock / one line
1 1 1 ) B _ |RTN|RTN|RTN | RTN | RTN [ RTN
1 | [4 [ [38 | [2] | [1] | [O]
INVCTR 0 T 1 - 1 0 1 1 0 1 0 0 (B4h) Display inversion control
1 1 1 _ 0 0 0 0 0 NLA | NLB | NLC NLA, NLB, NLC: set inversion
0 0 1 - 1 0 1 1 0 1 1 0 (B6h) [Display function setting
NO: the amount of non-overlap
DISSET5 1 T 1 - 0 0 |NO1|NOQ [SDT1|STDO| - - ISDT: set amount of source delay
_ PT: No display area source/ VCOM/
1 T 1 0 0 0 0 |PTG1|PTGO| PT1 | PTO Gate output control
0 T 1 - 1 0 1 1 1 0 1 0 | (BAh)
FRADJ 1 t 1 - 0 0 0 0 FR3 | FR2 | FR1 | FRO Frame Rate ADJustment
1 T 1 - 0 0 0 0 0 0 0 0

“-“: Don’t care, can be set to VDDIO or VSS level

Table 6.1.2 Panel Function Command List (2)

Instruction |[D/CX|{WRX|RDX | D17-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | (Hex) Function
0 1 1 - 1 1 0 0 0 0 0 0 | (COh) [Power control setting
VRH: Set the GVDD voltage
PWCTR1 1 T 1 - 0 0 0 |VRH4|VRH3|VRH2[VRH1|VRHO| \C - Set the VCI1 voltage
1 T 1 0 0 0 0 0 |vC2|VvC1|vCo Power control setting
PWCTR3 0 T 1 } 1 ! 0 0 0 0 1 0 (C2h) Set the amount of current in Operational
lifi
1021 - |loloflo]| o] o|ar2|art|apPo pmPier
PWCTR4 0 T 1 ) 1 ] 0 0 0 0 1 1 (C3h) BT:set AVDD/VCL/ VGH/ VGL voltage
1 1 1 - 0 0 0 0 0 [BT2|BT1|BTO
0 1 1 - 1 1 0 0 0 1 0 0 | (C4h) [in partial mode + Full colors
PWCTR5 1 N 1 0 0 DC2 | DC2 0 0 DC1 | DC1 DC: adjust the booster circuit for Idle
) (1] | [0] (1] | [0] mode
0 1 1 - 1 1 0 0 0 1 0 1 (C5h) [VCOM control 1
VMCTRA NnVM: VCOM input select
1 T 1 - nVM |VMH6 [VMH 5(VMH4|VMH3 |VMH2|VMH1 [VMHO VMH: VCOMH voltage control
VMCTR?2 0 T 1 - 1 1 0 0 0 1 1 0 | (C6h) \vCOM control 2
1 1) 1 - 0 [VMAB|VMA5|VMA4 |VMA3|VMA2|VMA1|VMAO VMA: VCOMAC voltage control
RmoF | 0 | 1 | T ] - Ty 1100 1|0 ] 0] 0 |(C8NNcomeontold
PWCTR6 0 T 1 - 1 1 0 0 1 1 0 1 (CBh) [set th_e amount of current in Operational
1T - 0| o] o] 0| o |GP2|GP1|GPO amplifier
PWCTR7 0 T 1 - 1 1 0 0 1 1 0 0 (CCh) |set thfa amount of current in Operational
1t - 0| o | o] o] 0 |sSP2|sP1]|SPO emplifier

““: Don’t care, can be set to VDDIO or VSS level

© ORISE Technology Co., Ltd. 16 MAR. 27, 2009
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Table 6.1.2 Panel Function Command List (3)

Instruction |[D/CX|{WRX|RDX|D17-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | (Hex) Function
0 0 1 - 1 1 0 1 0 0 0 0 (DOh) [Panel version code
WRID1 \Write ID1 value to NV memory
1 T 1 - 1 |ID16|1D15]1D14|1D13|1D12|ID11 | ID10 Set the LCM version code at ID1
0 0 1 - 1 1 0 1 0 0 0 1 (D1h) [Panel version code
WRID2 Write ID2 value to NV memory
1 T 1 - 1 |1D26|1D25|1D24 |1D23 |1D22 | 1D21 | ID20 Set the LCM version code at ID2
0 0 1 - 1 1 0 1 0 0 1 0 | (D2h) [Driver maker Project code
WRID3 \Write ID3 value to NV memory
1 0 1 - ID37 | ID36 | ID35 | 1D34 | ID33 | ID32 | ID31 | ID30 Set the project code at ID3
0 ) 1 - 1 1 0 1 0 0 ] 1 (D3h)
1 1 T - - - - - - & - - IC Vender Coder
1 1 0 - ID417(ID416(ID415(ID414|ID413|ID412|ID411|ID410 Pummy read
RDID4 ID41:1C Vender Coder
1 1 T - ID427(ID426(ID425(ID424|1D423|ID422||D421|ID420 ID42: IC Part Number Coder
1 1] 1 - |ID437|ID436|ID435(1D434| ID43 [ID432[ID431(1D430 ID43 & ID44: Chip version coder
1 1 0 - ID447(ID446(ID445(ID444|ID443|ID442|ID441|ID440
NV memory function controller 1
NVCTR1 0 1 1 - 1 1 0 1 1 0 0 1 (D9h) [Please refer to ‘OTP programming
procedure’ for details.
0 T 1 - 1 1 0 1 1 1 1 0 | (DEh) [NV memory function controller 2
Pl fer to ‘OTP i
NVCTR2 1 1 0 - 0 |SMY|SMX |SRGB| 0 0 [LcMm1|LcMo priizzljre;frof deta":rogrammmg
0 ) 1 1 1 0 1 1 1 1 1 (DFh) ;
NV memory function controller 3
NVCTR3 1 1 1 - - (1¥NHY VMH [VMH TVMH | VMH QMY | VMBI Please refer to ‘OTP programming
6 S 4 3 2 1 0 procedure’ for details.
1 T 1 - - |[VMAGVMASVMA4{VMASZIVMA2[VMA1VMAQ

“-“: Don’t care, can be set to VDDIO or VSS level

Table 6.1.2 Panel Function Command List (4)

Instruction D/C WRX|RDX|D17-8| D7 | D6 D5 D4 D3 D2 D1 DO (Hex)| Function

x

N I 1 0 0 0 0 0

- | - | - [pvrivorst | PvR1vo] | PVR1VO[3] | PVR1VORZ] | PVR1VO[1] | PVR1VO[O]
- |- 1 - [pvrivas | Pvr1vaLar | PvR1VA[3] | PVR1VA2 | PVRTVA[1] | PVR1VA[O]
- | - ] < [pvrivas | PvrR1v2[ar | PVR1V2[3] | PVR1V2[2] | PVRTV2[1] | PVRTV2[0]
- | - | - |pvrive1s|PvRIVE14]PVR1VE1[3]PVRIVE1[2][PVR1VE1[1][PVR1VE1[0]
- | - | - [Pvr1ve2l5]PVR1V62[4]PVR1V62[3]PVR1V62[2]|PVR1V62[1]PVR1V62[0]
- | - | - |Pvr1ve3[s|PVR1V63[4]PVR1V63[3]PVR1V63[2]|PVR1V63[1]PVR1V63[0] Gamma

PVR2V13[5]|PVR2V13[4]PVR2V13[3]|PVR2V13[2]|PVR2V13[1]PVR2V13[0]| (EOh) [adjustment
- | =1 - |pvravsorspvravsoaPvrR2vsoEPvR2vs02]PVR2vS0[1PVR2VS0[0]
N - - PVR3V4[3] | PVR3V4[2] | PVR3V4[1] | PVR3V4[0]
N - - PVR3V8[3] | PVR3V8[2] | PVR3V8[1] | PVR3V8[0]
- - - PVR3V20[3]|[PVR3V20[2]|PVR3V20[1][PVR3V20[0]
I - - PVR3V27[3][PVR3V27[2]PVR3V27[1]PVR3V27[0]
N . . PVR3V36[3]PVR3V36[2]PVR3V36[1]/PVR3V36[0]
- - - PVR3V43[3]PVR3V43[2]PVR3V43[1]PVR3V43[0]

GAMCTRP

S| oo 2222222222~

alalalalalalalalalalalalala]lo
alalalalalalalalalalalalalal-a
'
'
'

-

“-“: Don’t care, can be set to VDDIO or VSS level
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Table 6.1.2 Panel Function Command List (5)

Instruction

D/ICX

WRX

RDX

D17-8

D7

D6

D5

D4

D3

D2

D1

DO

(Hex)

Function

GAMCTRN

0

1

1

1

0

0

0

0

1

NVR1VO[5]

NVR1VO[4]

NVR1VO[3]

NVR1V0[2]

NVR1VO[1]

NVR1VO[

0]

NVR1V1[5]

NVR1V1[4]

NVR1V1[3]

NVR1V1[2]

NVRIVA[1]

NVR1V1[

0]

NVR1V2[5]

NVR1V2[4]

NVR1V2[3]

NVR1V2[2]

NVR1V2[1]

NVR1VZ[

0]

NVR1V61[5]

NVR1V61[4]

NVR1V61[3]

NVR1V61[2

]

NVR1V61[1]

NVR1V61

[0]

NVR1V62[5]

NVR1V62[4]

NVR1V62[3]

NVR1V62[2

]

NVR1V62[1]

NVR1V62

[0]

NVR1V63[5]

NVR1V63[4]

NVR1V63[3]

NVR1V63[2

|

NVR1V63[1]

NVR1V63

[0]

NVR2V13[5]

NVR2V13[4]

NVR2V13[3]

NVR2V13[2

]

NVR2V13[1]

NVR2V13

(0] (E1h)

NVR2V50[5]

NVR2V50[4]

NVR2V50[3]

NVR2V50[2

]

NVR2V50[1]

NVR2V50

[0]

NVR3V4[3]

NVR3V4[2]

NVR3VA4[1]

NVR3V4[

0]

NVR3V8[3]

NVR3V8[2]

NVR3V8[1]

NVR3V8]|

0]

NVR3V20[3]

NVR3V20[2

NVR3V20[1]

NVR3V20

[0]

NVR3V27[3]

NVR3V27[2

NVR3V27[1]

NVR3V27

0]

> oo 222222222~

NVR3V36[3]

NVR3V36[2

NVR3V36[1]

NVR3V36

Alalalalalalalalalalalalala

>

Alalalalalalalalalalalalalala

NVR3V43([3]

NVR3V43[2

]
]
]
]

NVR3V43[1]

NVR3V43

[
[0]
[0]

Gamma
adjustment

““: Don’t care, can be set to VDDIO or VSS level
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6.2. System Command Description

6.2.1. NOP (00h)

00H NOP (No Operation)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
NOP 0 0 1 - 0 0 0 0 0 0 0 0 (00h)
Parameter No Parameter -

NOTE: “-” Don’t care, can be set to VDDIO or VSS level, can be set to VDDIO or VSS level

-This command is empty command. It does not have effect on the display module.
Description | _However it can be used to terminate RAM data write or read as described in RAMWR (Memory Write), RAMHD
(Memory Read) and parameter write commands.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence N/A
S/W Reset N/A
H/W Reset N/A
Flow Chart -

6.2.2. SWRESET (01h): Software Reset

01H SWRESET (Software Reset)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
SWRESET 0 + 1 - 0 0 0 0 0 0 0 1 (01h)
Parameter No Parameter -

NOTE: “-” Don’t care, can be set to VDDIO or VSS level

-When the Software Reset command is written, it causes software reset. It resets the commands and parameters to their
S/W Reset default values and all source outputs are set to VSS (display off). (See default tables in each command
Description description)
Note: The Frame Memory contents are not affected by this command.
-It will be necessary to wait 5msec before sending new command following software reset.
-The display module loads all display supplier’s factory default values to the registers during 5msec.
Restriction | _f Software Reset is applied during Sleep Out mode, it will be necessary to wait 120msec before sending Sleep Out
command.
-Software Reset command cannot be sent during Sleep Out sequence.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
© ORISE Technology Co., Ltd. 19 MAR. 27, 2009

Proprietary & Confidential Preliminary Version: 0.5



8 B’ R Preliminary
OriseE TECH OTM3206A

Status Default Value
Power On Sequence N/A
Default S/W Reset N/A
H/W Reset N/A
SWRESET (01h) r““—T_éé_er_K_j """

/ Parameter /

A4

Display whole blank
screen

' |
! |
! 1
! 1
! 1
! |
U |
! 1
P 1
! |
' '
\ 1
1
Flow Chart v ! '
Set Commands : |
to S/W Default i '
Value : |
! 1
! 1
v | Sequential !
1
( Sleep In Mode > ' transfer i
e e e e e~ 1
© ORISE Technology Co., Ltd. 20 MAR. 27, 2009
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6.2.3. RDDID (04h): Read Display ID

04H RDDID (Read Display ID)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDID 0 0 1 - 0 0 0 0 0 1 0 0 (04h)
1% Parameter 1 1 T - - - - - - - - - -
2" Parameter 1 1 1 - ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10
3" Parameter 1 1 0 - ID27 ID26 ID25 ID24 1D23 1D22 1D21 1D20
4" Parameter 1 1 1 - ID37 ID36 ID35 D34 ID33 ID32 ID31 ID30

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This read byte returns 24-bits display identification information.
-The 1% parameter is dummy data
-The 2" parameter (ID17 to ID10): LCD module’s manufacturer ID.

Description -The 3™ parameter (ID27 to ID20): LCD module/driver version ID
-The 4" parameter (ID37 to UD30): LCD module/driver ID.
NOTE: Commands RDID1/2/3(DAh, DBh, DCh) read data correspond to the parameters 2,3,4 of the command 04h,
respectively.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status D1 ID2 ID3
Default Power On Sequence 38h 8xh 4Fh
S/W Reset 38h 8xh 4Fh
H/W Reset 38h 8xh 4Fh
Serial I/F Mode Parallel I/F M
RDDID (04h) RDDID (04h) i Llegend !
Host ! |
...................................................................................................................... . :
Driver | !
1
Parameter |
/ Dummy Clock / / Dummy Read / i/ aramete /i
' |
! 1
Flow Chart : '
/ Send ID1[7:0] / / Send ID1[7:0] / : i
1
! 1
e =
1
/ Send ID2[7:0] / / Send ID2[7:0] / | !
| Sequential !
' transfer !
1
/ Send ID3[7:0] / / Send ID3[7:0] / SR X
© ORISE Technology Co., Ltd. 21 MAR. 27, 2009
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6.2.4. RDDST (09h): Read Display Status
09H RDDST (Read Display Status)
Inst/ Para DICX | WRX | RDX |D17-8] D7 | D6 | D5 | D4 | D3 | D2 | D1 DO | (Code)
RDDST 0 0 1 ; 0 0 0 0 1 0 0 1 (09h)
1° Parameter 1 1 ) - - - - - - - - - -
2" Parameter 1 1 1 ~ |BSTON] MY | MX | Mv | ML | RGB | MH | ST24
3 Parameter 1 1 0 - | st23 | IFPF2 | IFPF1 | IFPFO |IDMON |PTLON | SLOUT NONRO
4™ Parameter 1 1 1 ~ |VSSON| ST14 |INVON| ST12 | ST11 | DISON | TEON | GCS2
5" Parameter 1 1 3 GCS1 | GCso |TELOM| sT4 | sT3 | st2 | st1 | sTo

NOTE: “-” Don't care, can be set to VDDIO or VSS level

Description

This command indicates the current status of the display as described in the table below:

Bit Description Value

BSTON Booster Voltage Status (1) :ggg::: gpf’
‘1’ =Decrement, (Bottom to Top, when MADCTL (36h) D7="1")

MY Row Address Order{(hji) ‘0’ =Increment, (Top to Bottom, when MADCTL (36h) D7='0")
‘1’ =Decrement, (Right to Left, when MADCTL (36h) D6="1")

MX Column Address @RI (YX) ‘0’ =Increment, (Left to Right, when MADCTL (36h) D6="0)
‘1’ = Row/column exchange, (when MADCTL (36h) D5="1")

MV Row/Column Exchange (MV) | ., _ Normal, (when MADCTL (36h) D5='0")
‘1" =Decrement, (LCD refresh Bottom to Top, when MADCTL (36h)

! D4=1")

ML Vertical Refresh Order (ML) “0’=Increment, (LCD refresh Top to Bottom, when MADCTL (36h)
D4="0")
“1"=BGR, (When MADCTL (36h) D3="1")

RGB RGB/ BGR Order (RGB) ‘0’ =RGB, (When MADCTL (36h) D3="0')
‘1" =Decrement, (LCD refresh Right to Left, when MADCTL (36h)

. D2="1")

) 4 Horizontal Order (MH) ‘0’ =Increment, (LCD refresh Left to Right, when MADCTL (36h)
D2="0")

ST24 For Future Use ‘0’

ST23 For Future Use ‘0’

IFPF2 “011” = 12-bi ;

\FPF1 Interface Color Pixel Format (1)(1)11 " 1%_?)';2’,?&2'{

I[FCPFO Definition “110” = 18-bits / pixel,others are no define

IDMON Idle Mode On/Off ‘1" =0On, “0” = Off

PTLON Partial Mode On/Off ‘1’ =0n, “0” = Off

SLPOUT | Sleep In/Out ‘1’=0ut, “0”=In

NORON Display Normal Mode On/Off (1) : ;‘g:g?g?;ﬁ’;y’

VSSON Vertical Scrolling Status ‘1’ = Scroll on,“0” = Scroll off

ST14 Horizontal Scroll Status ‘0’

INVON Inversion Status ‘1’=0n, “0” = Off

ST12 All Pixels On (Not Used) ‘0’

ST All Pixels Off (Not Used) ‘0’

DISON Display On/Off ‘1’=0n, “0” = Off

TEON Tearing effect line on/off ‘1’ =0n, “0” = Off

GCSEL2 “000" = GCO
“001” = GC1

GCSEL1 Gamma Curve Selection “010” = GC2
“011” = GC3

GCSELO ”100” to “111” = Not defined

TELOM Tearing effect line mode ‘0’ = mode1, ‘1’ = mode2

ST4 Horizontal Sync. (Not Used) ‘0’

ST3 Vertical Sync, (Not Used) ‘0’

ST2 Pixel Clock(Not Used) ‘0

ST1 Data Enable(Not Used) ‘0’

STO For Future Use o

Note: STO, ST11-ST12, ST14, ST23, ST24 are set to ‘0’

© ORISE Technology Co., Ltd.
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (ST31 to STO
ST[31-24] | ST[23-16] ST[15-8] ST[7-0]
Default Power On Sequence 0000-0000 [ 0110-0001 | 0000-0000 | 0000-0000
S/W Reset Oxxx-xx00 | Oxxx-0001 | 0000-0000 | 0000-0000
H/W Reset 0000-0000 [ 0110-0001 | 0000-0000 | 0000-0000
Serial I/F Mode Parallel I/F Mode
RDDST (09h) RDDST (09h)
.................................................................................................................. Host
Driver
/ Dummy Clock / / Dummy Read / Legend
Flow Chart / Send ST[31:24] / / Send ST[31:24] / / Parameter /"

r
1
1
1
I
1
1
1
1
L
I
1
I
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
I

Mode

Sequential
transfer
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6.2.5. RDDPM (0Ah): Read Display Power Mode
0AH RDDPM (Read Display Power Mode)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDPM 0 0 1 - 0 0 0 0 1 0 1 0 (0Ah)
1% Parameter 1 1 1) - - - - - - - - - -
2 Parameter 1 1 0 BSTON | IDMON| PTLON [ SOV NORO pison | b1 | po
NOTE: “-” Don'’t care, can be set to VDDIO or VSS level
This command indicates the current status of the display as described in the table below:
Bit Description Value
“1”=Booster on,
BSTON Booster Voltage Status “0"=Booster off
“1” = |dle Mode On,
IDMON Idle Mode On/Off “0” = Idle Mode Off
. “1” = Partial Mode On,
PTLON Partial Mode On/Off “0” = Partial Mode Off
- “1” = Sleep Out,
Description SLPON Sleep In/Out “0” = Sleep In
. “1” = Normal Display,
NORON Display Normal Mode On/Off “0" = Partial Display
. “1” = Display On,
DISON Display On/Off “0” = Display Off
D1 Not Used ‘0"
DO Not Used “0”
Restriction -
Status Availability
Regist Normal Mode On, Idle Mode Off, Sleep Out Yes
Av:i?:bilei; Normal Mode On, Idle Mode On, Sleep Out Yes
Y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to DO)
Default Power On Sequence 0000_1000 (08h)
S/W Reset 0000_1000 (08h)
H/W Reset 0000_1000 (08h)
r—=—-=-"==9-"~"~"="=,--7=7=77 I
! Legend i
1
1
Serial I/F Mode Parallel I/F Mode : i
! |
! i
RDDPM (0Ah) RDDPM (0Ah) ' / Parameter /"
1
......................................................................................................................... .
Flow Chart Driver ! !
ow Cha
/ Send D[7:0] / / Dummy Read / i |
1
! 1
! 1
. ! 1
/ Send DI7:0] / : Sequential !
' transfer !
1 1
S 1
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6.2.6. RDDMADCTR (0Bh): Read Display MADCTR
OBH RDDMADCTR (Read Display MADCTR)

Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDMADCTR 0 ) 1 - 0 0 0 0 1 0 1 1 (0Bh)
1% Parameter 1 1 1 - - - - - - - - - -

2" Parameter 1 1 1 MX MY MV ML RGB MH D1 DO
NOTE: “-” Don't care, can be set to VDDIO or VSS level
This command indicates the current status of the display as described in the table below:
Bit Description Value
‘1’ = Bottom to Top (When MADCTL B7="1")
MX | Row Address Order ‘0’ = Top to Bottom (When MADCTL B7="0')
‘1’ = Right to Left (When MADCTL B6="1")
MY | Column Address Order ‘0’ = Left to Right (When MADCTL B6=0")
‘1’ = Row/column exchange (MV=1)
MV Row/Column Order (MV) w i -
. = efresh Bottom to Top
ML Vertical Refresh Order ‘0’ =LCD Refresh Top to Bottom
RGB RGB/BGR Order ‘1’ =BGR, “0"=RGB
. ‘1’ =LCD Refresh Right to Left
MH | Horizontal order ‘0’ =LCD Refresh Left to Right
D1 Not Used 0
DO Not Used ‘0’
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to D0)
Default Power On Sequence 0000 _0000 (00h)
S/W Reset No change
H/W Reset 0000_0000 (00h)
i Legend :
Serial I/F Mode Parallel I/F Mode i |
1
RDDMADCTR (0Bh) RDDMADCTR (0Bh) :/ Parameter /i
.................................................................................................................. Host : :
1
FlowChart | /""sendDl7:0] /" pummyRead ! !
l :
1
| |
1
/ Send D[7:0] / ; |
| Sequential !
' transfer !
! 1
e e e e e e e 1
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6.2.7. RDDCOLMOD (0Ch): Read Display Pixel Format

OCH RDDCOLMOD (Read Display Pixel Format)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDCOLMOD 0 0 1 - 0 0 0 0 1 1 0 0 (0Ch)
1° Parameter 1 1 ) - - - - - - - - - -
2" Parameter 1 1 1 - - - - - - IFPF2 | IFPF1 | IFPFO

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command indicates the current status of the display as described in the table below:
FPFZE | WoUnieracs Golor Format
011 3 12-bits/pixel
101 5 16-bits/pixel
110 6 18-bits/pixel
111 7 No used
Others are no define and invalid
Description
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
IFPF[2:0]
Default Power On Sequence 0110 (18-bits/pixel)
S/W Reset No Change
H/W Reset 0110 (18-bits/pixel)
b Legend :
Serial I/F Mode Parallel I/F Mode i |
! |
RDDCOLMOD (0Ch) RDDCOLMOD (0Ch) ! d
:/ Parameter /.
...................................................................................... Host i |
! 1
fowchat | sendorol S/ ounmyRead | :
1
! 1
e |
1
/ Send D[7:0] / ! !
| Sequential !
' transfer !
1 1
N 1
© ORISE Technology Co., Ltd. 26 MAR. 27, 2009
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6.2.8. RDDIM (0Dh): Read Display Image Mode
ODH RDDIM (0Dh): Read Display Image Mode
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDIM 0 0 1 - 0 0 0 0 1 1 0 1 (ODh)
1% Parameter 1 1 1 - - - - - - - - - -
2" Parameter 1 1 T - VSSON| D6 INVON D4 D3 GCS2 | GCS1 | GCS0
NOTE: “-” Don’t care, can be set to VDDIO or VSS level
This command indicates the current status of the display as described in the table below:
Bit Description Value
VSSON | Vertical Scrolling On/Off 1" = Vertical serolling is On,
“0” = Vertical scrolling is Off
D6 Horizontal Scrolling On/Off “0” (Not used)
INVON [ Inversion On/Off “1,, f Invers!on Is On,
o 0” = Inversion is Off
Description D4 | All Pixels On “0” (Not used)
D3 All Pixels Off “0” (Not used)
GCS2 “000” = GCO,
GCst Gamma Curve Selection “001,, =GC1,
GCSO 010" = GC2,
“011” = GC3, "100” to “111” = Not defined
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to DO)
Default Power On Sequence 0000_0000 (00h)
S/W Reset 0000_0000 (00h)
H/W Reset 0000_0000 (00h)
1 Llegend :
Serial I/F Mode Parallel I/F Mode | :
! |
RDDIM (ODh) RDDIM (0ODh) :/ Parameter /:
................................................................................................................... Host : :
1
Fowchat |/ Senddz0l / pummyRead : |
l :
1
| |
1
/ Send D[7:0] / ! :
| Sequential !
' transfer !
! 1
N 1
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6.2.9. RDDSM (0OEh): Read Display Signal Mode

OEH RDDSM (0Eh): Read Display Signal Mode
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDSM 0 0 1 - 0 0 0 0 1 1 1 0 (OEh)
1% Parameter 1 1 1 - - - - - - - - - -
2" Parameter 1 1 T - TEON |TELOM| D5 D4 D3 D2 D1 DO
NOTE: “-” Don’t care, can be set to VDDIO or VSS level
This command indicates the current status of the display as described in the table below:
Bit Description Value
TEON Tearing Effect Line On/Off (1) : 82
TELOM | Tearing effect line mode “0,, f modef,
1” = mode2
7" = 0n,
D5 Not Used “0” = Off
“1”=0n,
Description D4 Not Used “0” = Off
“9"=0n,
D3 Not Used “Q” = Off
7" =0n,
D2 Not Used “Q” = Off
“7"=0n,
D1 Not Used “0” = Off
“7"=0n,
DO Not Used “0” = Off
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to D0)
Default Power On Sequence 0000 _0000 (00h)
S/W Reset 0000_0000 (00h)
H/W Reset 0000_0000 (00h)
v Legend :
Serial I/F Mode Parallel I/F Mode | \
! |
RDDSM (OEh) RDDSM (OEh) ! P i
arameter I
.................................................................................................................. Host L /:
! 1
Flow Chart  sendDrz0l  / pummyReas | |
l :
' '
! 1
1
/ Send D[7:0] / : i
| Sequential !
' transfer !
1 1
N 1
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6.2.10. RDDSDR (OFh): Read Display Self-Diagnostic Result

OFH RDDSDR (0Fh): Read Display Self-Diagnostic Result
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDSDR 0 1) 1 - 0 0 0 0 1 1 1 1 (OFh)
1% Parameter 1 1 1 - - - - - - - - - -
2" Parameter 1 1 T - RELD | FUND D5 D4 D3 D2 D1 DO

NOTE: “-” Don't care, can be set to VDDIO or VSS level

This command indicates the current status of the display as described in the table below:
Bit Description Value
RELD | Register Loading Detection
FUND Functionality Detection
D5 Not Used “1”
Description D4 Not Used 0
D3 Not Used ‘0”
D2 Not Used ‘0”
D1 Not Used ‘0”
DO Not Used ‘0"
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to DO)
Default Power On Sequence 0000_0000 (00h)
S/W Reset 0000_0000 (00h)
H/W Reset 0000_0000 (00h)
i Legend :
Serial I/F Mode Parallel I/F Mode i :
! 1
RDDSDR (0Fh) RDDSDR (0OFh) ! P i
arameter I
.................................................................................................................. Host L /:
1
Flow Chart / Send D[7:0] / / Dummy Read / ! i
l :
1
| |
1
/ Send D[7:0] / ! :
| Sequential !
' transfer !
! 1
N 1
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6.2.11. SLPIN (10h): Sleep In

10H SLPIN (Sleep In)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
SLPIN 0 0 1 - 0 0 0 1 0 0 0 0 (10h)
1% Parameter No parameter -
NOTE: “-” Don't care, can be set to VDDIO or VSS level
-This command causes the LCD module to enter the minimum power consumption mode.
-In this mode the DC/DC converter is stopped, Internal display oscillator is stopped, and panel scanning is stopped.
Sleep In
1
VDDIO 1 1.6V-3.6V
1
VDD 1 | 2.5V-3.6V
[ Gateoutput  [I[[[T{[IITIITIITH STOP
| Source Output 5;5;5;5_0'\:[;5;5::;' /Blanking display (over 1frame display) *
[ VCOMOutput — fiiiiguiiiis ov
Description 1
P [ Internal counter e STOP
[ Internal Oscillator sToP
[DC charge in capacitors DISCHARGE 0V or VDD
| VGH OV or VDD
]
| VGL | ov
[
| AVDD | 0V or VDD
[
[ ICInternal reset | oV
1
* Note: complete 1 frame display (ex: continue 2-falling edges of VS)
-MCU interface and memory are still working and the memory keeps its contents
-This command has no effect when module is already in sleep in mode. Sleep In Mode can only be exit by the Sleep Out
Command (11h).
. -It will be necessary to wait 5msec before sending next command, this is to allow time for the supply voltages and clock
Restriction L o
circuits to stabilize.
-It will be necessary to wait 120msec after sending Sleep Out command (when in Sleep In Mode) before Sleep In
command can be sent.
Status Availability
Regist Normal Mode On, Idle Mode Off, Sleep Out Yes
Avaeigl":b"ei; Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Sleep in mode
S/W Reset Sleep in mode
H/W Reset Sleep in mode
© ORISE Technology Co., Ltd. 30 MAR. 27, 2009
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Flow Chart

SPLIN (10h)

Display whole blank
screen (Automatic No
effect to DISP
ON/OFF Command)

Drain charge
from LCD
panel

]

Stop
DC/DC
Converte

Stop
Internal
Oscillator

Sleep In

-It takes about 120msec to get into Sleep In mode (booster off state) after SLPIN command issued.
-The results of booster off can be check by RDDST (09h) command Bit31.

"7 Legend
/_ Parameter /"

r
1
1
1
I
1
1
1
1
)
I
1
I
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
I

Mode

Sequential
transfer
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6.2.12. SLPOUT (11h): Sleep Out

11H SLPOUT (Sleep Out)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
SLPOUT 0 0 1 - 0 0 0 1 0 0 0 1 (11h)

1% Parameter

No Parameter -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command turns off sleep mode.
-In this mode the DC/DC converter is enabled, Internal display oscillator is started, and panel scanning is started.
Sleep Out
VDDIO
VDD
[ Internal Oscillator |  sTOP
1
| AVDD | ovorvoD !
| VGL [ ov !
Description !
P | VGH | ovorvoD I
T
[ Internalcounter | sTOP ! 2 Start ]
| ICinternalreset |  ov :
1 1
[ GateOuput | stop | sTOP
| Source Output | ov : oV ) S EEEEEEEE Memory Contents}
] /
| VCOM Output | ov ' ov 7 Y Memory Contents]
. ret .
Blanking display (over 1frame display) *
If DISPON 29h is set
* Note: complete 1 frame display (ex: continue 2-falling edges of VS)
-This command has no effect when module is already in sleep out mode. Sleep Out Mode can only be exit by the Sleep
In Command (10h).
-It will be necessary to wait 5msec before sending next command, this is to allow time for the supply voltages and clock
circuits to stabilize.
- -DRIVER loads all default values of extended and test command to the registers during this 5msec and there cannot be
Restriction L ) ) . ) . :
any abnormal visual effect on the display image if those default and register values are same when this load is done
and when the DRIVER is already Sleep Out mode.
-DRIVER is doing self-diagnostic functions during this Smsec.
-It will be necessary to wait 120msec after sending Sleep In command (when in Sleep Out mode) before Sleep Out
command can be sent
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Sleep in mode
S/W Reset Sleep in mode
H/W Reset Sleep in mode
© ORISE Technology Co., Ltd. 32 MAR. 27, 2009
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Flow Chart

SLPOUT (11h)

Start Internal
Oscillator
Start

DC-DC
Converter

Charge Offset
voltage for
LCD Panel

-It takes 120msec to become Sleep Out mode (booster on mode) after SLPOUT command issued.
-The results of booster on can be checked by RDDST (09h) command Bit31.

-

Display whole blank
screen for 2 frames
(Automatic No effect to
DISP ON/OFF

'

Display Memory
contents in accordance
with the current command
table settings

Sleep Out
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6.2.13. PTLON (12h): Partial Display Mode On

12H PTLON (12h): Partial Display Mode On
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
PTLON 0 ) 1 - 0 0 0 1 0 0 1 0 (12h)

1% Parameter

No Parameter

NOTE: “-” Don’t care, can be set to VDDIO or VSS level

-This command turns on Partial mode. The partial mode window is described by the Partial Area command (30h)
Description -To leave Partial mode, the Normal Display Mode On command (13H) should be written.
-There is no abnormal visual effect during mode change between Normal mode On <-> Partial mode On.
Restriction This command has no effect when Partial mode is active.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Normal Mode On
S/W Reset Normal Mode On
H/W Reset Normal Mode On
Flow Chart See Partial Area (30h)
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6.2.14. NORON (13h): Normal Display Mode On

13H NORON (Normal Display Mode On)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
NORON 0 1) 1 - 0 0 0 1 0 0 1 1 (13h)
1% Parameter No Parameter -
NOTE: “-” Don't care, can be set to VDDIO or VSS level
-This command returns the display to normal mode.
L -Normal display mode on means Partial mode off, Scroll mode Off.
Description
-Exit from NORON by the Partial mode On command (12h)
-There is no abnormal visual effect during mode change from Normal mode On to Partial mode On.
Restriction -This command has no effect when Normal Display mode is active.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Normal Mode On
S/W Reset Normal Mode On
H/W Reset Normal Mode On
Flow Chart -See Partial Area and Vertical Scrolling Definition Descriptions for details of when to use this command
© ORISE Technology Co., Ltd. 35 MAR. 27, 2009
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6.2.15. INVOFF (20h): Display Inversion Off

20H INVOFF (Display Inversion Off)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
INVOFF 0 ) 1 - 0 0 1 0 0 0 0 0 (20h)
1% Parameter No Parameter -

NOTE: “-” Don’t care, can be set to VDDIO or VSS level

-This command is used to recover from display inversion mode.

-This command makes no change of contents of frame memory.

-This command does not change any other status.

(Example)

Memory Display
| CICIC I

RN m
n——> Hgmme-

R RN

Top-Left (0,0)

Description

[
[
[ ]
[]
[ |
[
[
NN

Restriction | -This command has no effect when module is already inversion off mode.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Display Inversion off
S/W Reset Display Inversion off
H/W Reset Display Inversion off
| e T I
! Legend N
1
1
Display Inversion On ! i
Mode ! :
+ /~ Parameter /:
‘ ‘
! 1
Flow Chart INVOFF (20h) | !
: |
! 1
A 4 1
: ’
Display Inversion OFF i '
! 1
Mode : Sequential !
' transfer !
! 1
I e e e e e e e e - 1
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6.2.16. INVON (21h): Display Inversion On

21H INVON (Display Inversion On)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
INVON 0 ) 1 - 0 0 1 0 0 0 0 1 (21h)
1° Parameter No Parameter -
NOTE: “-” Don’t care, can be set to VDDIO or VSS level
-This command is used to enter into display inversion mode
-This command makes no change of contents of frame memory.
-This command does not change any other status.
-To exit from Display Inversion On, the Display Inversion Off command (20h) should be written.
e (Example)
Description Top-Left (0,0) Memory
|
Restriction | -This command has no effect when module is already Inversion On mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Display Inversion off
S/W Reset Display Inversion off
H/W Reset Display Inversion off
i Legend :
1
A . ! 1
Display Inversion OFF ! !
Mode ! !
'/~ Parameter /:
o |
1 1
1
Flow Chart INVON (21h) : ~Action > i
l :
v 1 |
: '
Display Inversion ON i '
! 1
Mode | Sequential !
' transfer !
! 1
N 1
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6.2.17. GAMSET (26h): Gamma Set

26H GAMSET (Gamma Set)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
GAMSET 0 0 1 - 0 0 1 0 0 1 1 0 (26h)
1% Parameter 1 0 1 - GC7 GC6 GC5 GC4 GC3 GC2 GC1 GCO

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command is used to select the desired Gamma curve for the current display. A maximum of 4 curves can be
selected. The curve is selected by setting the appropriate bit in the parameter as described in the Table.
GC [7:0] Parameter Curve Selected
- 01h GCO Gamma Curve 1 (G2.2)
Description
02h GC1 Gamma Curve 2 (G1.8)
04h GC2 Gamma Curve 3 (G2.5)
08h GC3 Gamma Curve 4 (G1.0)
Note: All other values are undefined.
Restriction -Values of GC [7:0] not shown in table above are invalid and will not change the current selected Gamma curve until valid
is received.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 01h
Default S/W Reset 01h
H/W Reset 01h
r—--~-"~=-==========7=77 |
________________ ! Legend !
! 1
GAMSET (26h) ! )
1
:/ Parameter /:
‘ ‘
! 1
! 1
1
1% Parameter: GC[7:0] : |
Flow Chart . |
= =
! 1
! 1
! 1
| Sequential !
New Gamma | transfer !
1
Curve Loaded (R eeyepeppnpyd :
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6.2.18. DISPOFF (28h): Display Off

28H DISPOFF (Display Off)
Inst / Para D/CX | WRX | RDX | D17-8| D7 D6 D5 D4 D3 D2 D1 DO | (Code)
DISPOFF 0 t 1 - 0 0 1 0 1 0 0 0 (28h)

1% Parameter

No Parameter

NOTE: “-” Don't care, can be set to VDDIO or VSS level

Description

-This command is used to enter into DISPLAY OFF mode. In this mode, the output from Frame Memory is disables and

blank page inserted.

-This command makes no change of contents of frame memory.

-This command does not change any other status.

-There will be no abnormal visible effect on the display.

-Exit from this command

Top-Left (0,0)

by Display On (29h)

(Example)

splay

MemoryI D

>

Display OFF
1

VDDIO

1.6V-3.6V

VDD

Gate Output

2.5V-3.6V

STOP

Source Output

: :-:__/;'Blanking display (over 1 frame display) *

ov

|
|
| VCOM Output
|

Internal counter ]

STOP

Internal Oscillator

VGH

|
| VGL
| AVDD

IC Internal reset

1
* Note: complete 1 frame display (ex: continue 2-falling edges of VS)

Restriction

-This command has no effect when module is already in Display Off mode.

Register
Availability

Status

Availability

Normal Mode On,

Idle Mode Off, Sleep Out

Yes

Normal Mode On,

Idle Mode On, Sleep Out

Yes

Partial Mode On,

Idle Mode Off, Sleep Out

Yes

Partial Mode On,

Idle Mode On, Sleep Out

Yes

Sleep In

Yes
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Status Default Value
Default Power On Sequence Display off
S/W Reset Display off
H/W Reset Display off
~ " Legend
/~ Parameter /
Flow Chart | DISPOFF (28h)

Y

Display OFF Mode

Sequential
transfer
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6.2.19. DISPON (29h): Display On

29H DISPON (Display On)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
DISPON 0 1) 1 - 0 0 1 0 1 0 0 1 (29h)
1% Parameter No Parameter -
NOTE: “-” Don't care, can be set to VDDIO or VSS level
-This command is used to recover from DISPLAY OFF mode. Output from the Frame Memory is enabled.
-This command makes no change of contents of frame memory.
-This command does not change any other status.
(Example)
Top-Left (0.0)  Memory Display
[ |
L IC I ]
H NN N
|]|]|:> NEE | [
N NN N
N N (N
LI ([ |
O
Displzlay ON
VDDIO 1 1.6V-3.6V
]
vDD Blanking display (over 1 frame display): * 2.5V-3.6V
Description | Gate Output | stop \\\ I l |
| Source Output | oV | F Memory Contents#
1
| VCOM Output | ov 1 F‘Z Memory Content%
[ Internalcounter |  gsTop Start // Z
[ Internal Oscillator }1010101010101010101010101010101010101010101010301010101010101010101010101010101010101014
| VGH | I
1
| VGL | I
1
| AVDD | I
1
| IC Internal reset | |
1
* Note: complete 1 frame display (ex: continue 2-falling edges of VS)
Restriction -This command has no effect when module is already in Display On mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Display off
Default S/W Reset Display off
H/W Reset Display off
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/ Parameter /"

( Display OFF Mode >

r |
! 1
! 1
! 1
! 1
. I
l :
i :
' '
! 1
DISPON (29h ' i
[ | =
! 1
! 1
Display ON Mode | :
' Sequential i
' transfer !
e/ !
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6.2.20. CASET (2Ah): Column Address Set

2AH CASET (Column Address Set)
Inst / Para D/CX | WRX | RDX | D17-8| D7 D6 D5 D4 D3 D2 D1 DO (Code)
CASET 0 0 1 - 0 0 1 0 1 0 1 0 (2Ah)
1% Parameter 1 0 1 - XS15 | XS14 | XS13 | XS12 | XS11 | XS10 | XS9 | XS8
2" Parameter 1 0 1 - XS7 | XS6 | XS5 | XS4 | XS3 | XS2 | Xs1 XS0
3" Parameter 1 0 1 - XE15 | XE14 | XE13 | XE12 | XE11 | XE10 | XE9 | XES8
4" Parameter 1 0 1 - XE7 | XE6 | XE5 | XE4 | XE3 | XE2 | XE1 XEO

NOTE: “-” Don’t care, can be set to VDDIO or VSS level

-This command is used to define area of frame memory where MCU can access.
-This command makes no change on the other driver status.
-The value of XS [15:0] and XE [15:0] are referred when RAMWR command comes.
-Each value represents one column line in the Frame Memory.
(Example)
XSI15:01 XEI[15:01
Description
XS [15:0] always must be equal to or less than XE [15:0]
When XS [15:0] or XE [15:0] is greater than maximum address like below, data of out of range will be ignored.
Restriction 240X320 memory base
(Parameter range: 0 < XS [15:0] < XE [15:0] < 239 (00EFh)): MV="0"
(Parameter range: 0 < XS [15:0] < XE [15:0] < 319 (013Fh)): MV="1"
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
240x320 memory base
Status Default Value
Default XS [15:0] XE [15:01 (MV="0) [ XE [15:0] (MV=1)
Power On Sequence 0000h 00EFh (239)
S/W Reset 0000h 007Fh (2E9) | 013Fh (319)
H/W Reset 0000h 00EFh (239)
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Partial Mode

f CASET (2Ah)

y

15! & 2" Parameter: XS[15:0]
3" & 4™ Parameter: XE[15:0]

[' RASET (2Bh) \

4

Flow Chart 1% & 2" Parameter: YS[15:0]
3" & 4" Parameter: YE[15:0]

;‘ :r Legend !
RAMWR (2Ch) ® ! i
|—' % : r Command | :
) o i/ Parameter /!
1 1
D1[17:0],D2[17:0]...Dn[17:0] : :
| |
1
i :
|—' Any Command J : Sequential |
: transfer |
R — |
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2BH RASET (Row Address Set)

Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RASET (2Bh) 0 0 1 - 0 0 1 0 1 0 1 1 (2Bh)
1% Parameter 1 T 1 - YS15 | YS14 | YS13 | YS12 | YS11 | YS10 [ YS9 YS8
2" Parameter 1 0 1 - YS7 YS6 YS5 YS4 YS3 YS2 YS1 YSO0
3" Parameter 1 T 1 - YE15 | YE14 | YE13 | YE12 | YE11 | YE10 | YE9 YE8
4™ Parameter 1 0 1 - YE7 YE6 YE5 YE4 YE3 YE2 YE1 YEO

NOTE: “-” Don't care, can be set to VDDIO or VSS level

This command is used to define area of frame memory where MCU can access.
This command makes no change on the other driver status.
The value of YS [15:0] and YE [15:0] are referred when RAMWR command comes.
Each value represents one column line in the Frame Memory.
(Example)
Description YSI15:01 —> 1 1 | o
: ST r-iT1
[ b
i ]
Lol Lol
T T
L R —r=1=1
[ L1
YEMS5:01 —> 777 ERE
YS [15:0] always must be equal to or less than YE [15:0]
When YS [15:0] or YE [15:0] are greater than maximum row address like below, data of out of range will be ignored.
Restriction 240X320 memory base
(Parameter range: 0 < YS [15:0] < YE [15:0] < 319 (013Fh)): MV="0"
(Parameter range: 0 < YS [15:0] < YE [15:0] < 239 (OEFh)): MV="1"
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
240x320 memory base
Status Default Value
Default YS [15:0] YE [15:0] (MV="0)) | YE[15:0] (MV="1)
Power On Sequence 0000h 013Fh (319)
S/W Reset 0000h 013Fh (319) | 00EFh (239)
H/W Reset 0000h 013Fh (319)
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Partial Mode

r CASET (2Ah)
, >~

1% & 2™ Parameter: XS[15:0]
3" & 4™ Parameter: XE[15:0]

papasN 4

r RASET (2Bh)

A 4

Flow Chart 1% & 2" Parameter: YS[15:0]
3" & 4" Parameter: YE[15:0]

__________________

r RAMWR (2Ch)

Image Data
D1[17:0],D2[17:0]...Dn[17:0]

Y
PapaaN JI

r Any Command
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6.2.22. RAMWR (2Ch): Memory Write

2CH RAMWR (Memory Write)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RAMWR 0 ) 1 - 0 0 1 0 1 1 0 0 (2Ch)
1°' Parameter 1 1) 1 D17-8 D7 D6 D5 D4 D3 D2 D1 DO -
\ 1 0 1 \ \ \ \ | ! \ | | \
N" Parameter 1 1) 1 D17-8 D7 D6 D5 D4 D3 D2 D1 DO -

NOTE: “-” Don’t care, can be set to VDDIO or VSS level

-This command is used to transfer data from MCU to frame memory.
-This command makes no change to the other driver status.
-When this command is accepted, the column register and the row register are reset to the Start Column/Start Row
Description | Positions.
-The Start Column/Start Row positions are different in accordance with MADCTR setting.
-Sending any other command can stop Frame Write.
In all color modes, there is no restriction on length of parameters.
240X320 memory base
Restriction 240x320x18-bit memory can be written by this command
Memory range: (0000h,0000h) -> (00EFh, 013Fh)
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
r—-=-"==="=========7=7 I
! Legend !
! 1
! )
! |
¥ E/ Parameter /:
1
image Data - <oy D |
Flow Chart D1[17:0],D2[17:0]...Dn[17:0] i '
: |
! 1
1
: =
. |
! 1
| Any Command : Sequential '
| transfer !
1 1
I e e e o e e e e e e e e e 1
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6.2.23. RGBSET (2Dh): Colour Setting for 4K, 65K and 262K

2DH RGBSET (Colour Set for 4K, 65K and 262K)

Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RGBSET 0 0 1 - 0 0 1 0 1 1 0 1 (2Dh)

1% Parameter 1 T 1 - - - R005 | R004 | RO03 | R002 | R0O1 [ ROOO -

\ 1 0 1 - - - Rnn5 [ Rnn4 Rnn3 Rnn2 Rnn1 Rnn0 -

\ 1 T 1 - - - R315 | R314 | R313 | R312 | R311 R310 -

\ 1 0 1 - - - G005 | G004 | G003 | G002 [ GOO1 | GOOO -

| 1 1 1 - - - Gnn5 | Gnn4 | Gnn3 | Gnn2 | Gnn1 | GnnO -

\ 1 0 1 - - - G635 | G634 | G633 | G632 [ G631 | G630 -

\ 1 0 1 - - - B0O05 | BO04 | B0O03 | B002 | BOO1 BO0O -

\ 1 0 1 - - - Bnn5 Bnn4 Bnn3 Bnn2 Bnn1 BnnO -

128" Parameter 1 0 1 - - - B315 | B314 | B313 | B312 | B311 B310 -

NOTE: “-” Don'’t care, can be set to VDDIO or DGND level

This command is used to define the LUT for 12bits-to-16bits / 16-bits-to-18bits color depth conversations.
128-Bytes must be written to the LUT regardless of the color mode..
Description | In this condition, 4K-color (4-4-4) and 65K-color(5-6-5) data input are transferred 6(R)-6(G)-6(B) through RGB LUT table.
This command has no effect on other commands/parameters and Contents of frame memory.
Visible change takes effect next time the Frame Memory is written to.
Restriction | Do not send any command before the last data is sent or LUT is not defined correctly.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Random
S/W Reset Contents of the look-up table protected
H/W Reset Random
--------------- i Legend |
1
! 1
1
RGBSET (2Dh) : i
! 1
+ /~ Parameter /:
! 1
1
1% Parameter: ! i
Flow Chart | : !
64" Parameter: ! |
65" Parameter: : :
| ((Mode )
1
128" Parameter: i :
| Sequential !
' transfer !
1 1
I e e e e e e e e - 1
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6.2.24. RAMHD (2Eh): Memory Read

2EH RAMHD (Memory Read)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RAMHD 0 0 1 - 0 0 1 0 1 1 1 0 (2Eh)
1° Parameter 1 1 ) - - - - - - - - - -
2" Parameter 1 1 1 D17-8 D7 D6 D5 D4 D3 D2 D1 DO -
| 1 1 T | \ \ \ | \ \ \ |
(N+1)" Parameter | 1 1 t |p178| D7 D6 D5 D4 D3 D2 D1 DO .

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command is used to transfer data from frame memory to MCU.
-This command makes no change to the other driver status.
Description -When this command is accepted, the column register and the row register are reset to the Start Column/Start Row
positions.
-The Start Column/Start Row positions are different in accordance with MADCTR setting.
-Frame Read can be canceled by sending any other command.
Restricti -In all color modes, the Frame Read is always 18-bits and there is no restriction on length of parameters.
estriction
-Memory read is only possible via the SPI and parallel interface.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
| RAMRD (2Eh)
r-----------------l
i Legend :
Dummy Read i I
1
' / Parameter /|
1
1
1
1
D1[17:0],D2[17:0]...Dn[17:0] ' !
i =
- !
! 1
| Sequential !
1
rAny Command ! transfer |
1
e o e e e e e e e e - n
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6.2.25. PTLAR (30h): Partial Area

30H PTLAR (Partial Area)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
PTLAR 0 0 1 - 0 0 1 1 0 0 0 0 (30h)
1% Parameter 1 T 1 - PSL15 | PSL14 | PSL13 | PSL12 | PSL11 | PSL10 | PSL9 | PSL8
2" Parameter 1 0 1 - PSL7 | PSL6 | PSL5 | PSL4 | PSL3 | PSL2 | PSL1 | PSLO
3" Parameter 1 T 1 - PEL15 | PEL14 | PEL13 | PEL12 | PEL11 | PEL10 | PEL9 | PELS8
4™ Parameter 1 0 1 - PEL7 | PEL6 | PEL5 | PEL4 | PEL3 | PEL2 | PEL1 | PELO

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command defines the partial mode’s display area.

-There are 4 parameters associated with this command, the first defines the Start Row (PSL) and the second the End
Row (PEL), as illustrated in the figures below. PSL and PEL refer to the Frame Memory row address counter.

-If End Row > Start Row, when MADCTL ML="0’

Start Row

Non-displaying Area

PSL [15:01
!

Partial Display Area

End Row

Non-displaying Area

-If End Row > Start Row, when MADCTL ML="1’

End Row Non-displaying Area
PEL [15:01
» A )
Description ' - Partial Display Area
1
PSL [15:0]
Start Row Non-displaying Area
-If End Row < Start Row, when MADCTL ML="0’
|
1 F-
End Row } Partial Display Area
PEL [15:0] :
PSL[15:0] [ eririiimiiai i rinrieringiuni
Start Row 1 B S } Partial Display Area
v L
-If End Row = Start Row then the Partial Area will be one row deep.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Default Value

Default Status PSL [15:0] PEL [15:0]

Power On Sequence 0000h 013Fh

S/W Reset 0000h 013Fh

H/W Reset 0000h 013Fh

1. To Enter Partial Mode 2. To Exit Partial Mode
r PTLAR (30h) C Partial Mode )
T 1 Optional to
_____ prevent tearing
/15‘&2"d Parameter: / rDlSPOFF (28h) [< effect image
_ ] displav

| Y erervepren e e
3" & 4" Parameter: r NORON (13h) ] Legend
PEL[15:0] !
I (Partial Mode OFF )
Flow Chart [' PTLON (12h) I " Parameter
T rRAMRW (2Ch)

( Partial Mode )

Image Data
D1[17:0],D2[17:0]...
Dn[17:0]

Mode

Sequential
transfer

r DISON (29h)
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6.2.26. SCRLAR (33h): Scroll Area

33H SCRLAR (Scroll Area)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
SCRLAR 0 0 1 - 0 0 1 1 0 0 1 1 (33h)
1% Parameter 1 T 1 - TFA15 | TFA14 | TFA13 | TFA12 | TFA11 | TFA10 | TFA9 | TFA8
2" Parameter 1 0 1 - TFA7 | TFA6 | TFA5 | TFA4 | TFA3 | TFA2 | TFA1 | TFAO
3" Parameter 1 T 1 - VSA15 | VSA14 | VSA13 | VSA12 | VSA11 [ VSA10 | VSA9 | VSA8
4™ Parameter 1 0 1 - VSA7 | VSA6 | VSA5 | VSA4 | VSA3 | VSA2 | VSA1 | VSAO
5" Parameter 1 1 1 - BFA15 | BFA14 | BFA13 | BFA12 | BFA11 | BFA10 | BFA9 | BFAS8
6" Parameter 1 0 1 - BFA7 | BFA6 | BFA5 | BFA4 | BFA3 | BFA2 | BFA1 | BFAO

NOTE: “-” Don't care, can be set to VDDIO or VSS level

This command defines the Vertical Scrolling Area of the display.
When MADCTR ML=0

—The 1 & 2™ parameter TFA [15:0] describes the Top Fixed Area (in No. of lines from Top of the Frame Memory and
Display).

—The 3 & 4" parameter VSA [15:0] describes the height of the Vertical Scrolling Area (in No. of lines of the Frame
Memory [not the display] from the Vertical Scrolling Start Address)

—The first line appears immediately after the bottom most line of the Top Fixed Area.

—The 5™ & 6" parameter BFA [15:0] describes the Bottom Fixed Area (in No. of lines from Bottom of the Frame
Memory and Display).

—TFA, VSA and BFA refer to the Frame Memory row address.

Top-Left (0,0)
Top Fixed Area

TFA [15:0]

Scroll Fixed Area
VSFA [15:0]

First line read from
frame memory

Bottom Fixed Area

BFA [15:0]

Description
When MADCTR ML=1
—The 1% & 2™ parameter TFA [15:0] describes the Top Fixed Area (in No. of lines from Bottom of the Frame Memory
and Display).
—The 3 & 4" parameter VSA [15:0] describes the height of the Vertical Scrolling Area (in No. of lines of the Frame
Memory [not the display] from the Vertical Scrolling Start Address)
—The first line appears immediately after the top most line of the Top Fixed Area.
—The 5" & 6" parameter BFA [15:0] describes the Bottom Fixed Area (in No. of lines from Top of the Frame Memory
and Display).
Top-Left (0,0)
Bottom Fixed Area
BFA [15:0]
Scroll Fixed Area
VSFA [15:0]
. First line read from
Top Fixed Area frame memory
TFA [15:0]
Restrici -The condition is 0 < (TFA+VSA+BFA) < 162, otherwise Scrolling mode is undefined.
estriction
-In Vertical Scroll Mode, MADCTR parameter MV should be set to ‘0’-this only affects the Frame Memory Write.
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Status Availability
Reqist Normal Mode On, Idle Mode Off, Sleep Out Yes
Avaeigl":b"ei; Normal Mode On, Idle Mode On, Sleep Out Yes
Y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default TFA[15:0] VSA [15:0] BFA[15:0]
Power On Sequence 0000h 0140h 0000h
S/W Reset 0000h 0140h 0000h
H/W Reset 0000h 0140h 0000h
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1. To Enter Vertical Scroll Mode

Normal Mode

[[SCRLAR (33h) |
]
_— 17&2" Parameter: TFA[15:0] _—
]
/ 3% & 4™ Parameter VSA[15:0] /

|
/ 5™ & 6" Parameter BFA[15:0] /
|
[ [ CASET (2Ah) | )

|

_— 17&2" Parameter XS[15:0] _—
]

/ 3 & 4™ Parameter XE[15:0] /

I
WASEI (2Ah) | >

/ 1% & 2" Parameter YS[15:0] /

Sequential
transfer

Flow Chart Only required ]
for non-rolling 3 & 4™ Parameter YE[15:0]
scrolling — T — )
[MADCTR (36h) |
v
_— Parameter. MYMXMVMLLRGB _—"
]
[RAMRW (2Ch) |
Scroll Image
\ Data
[VSCSAD (37h) |
|
_— 48 oW parameterSS _—
Scroll Mode
NOTE: The Frame Memory Window size must be correctly otherwise undesirable image will be displayed.
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2. Continuous Scroll

/ Parameter /

Normal Mode

[ [ CASET (2Ah) |
|
_— 17 82" Parameter XS[15:0] _—
!
/ 3" & 4™ Parameter XE[15:0] /
1

[ RASET (2Bh) |
!
< ﬂ & 2" Parameter YS[15:0] /
|
/ 3 & 4™ Parameter YE[15:0] /
!

[RAMRW (2Ch) |

Only required Scroll |
for non-rolling croll Image
scrolling \ Data

[VSCSAD (37h) |

Sequential

Mode

transfer

Flow Chart ]
_— 17&2" Parameter SSA[15:0] _—
3. To Exit Vertical Scroll Mode
C Scroll Mode )
T Option-
h To prevent
DISOFF (28h) | ¢ Tearing Effect
Image Display
[[NORON (13h) / PTLON (12h) |
v
(Scroll Mode OFF)
i
[RAMRW (2Ch) |
Image Data
D1[17:0],D2[17:0]...
Dn[17:0]
[ DISON (29h) |
NOTE: Scroll Mode can be exit by both the Normal Display Mode On (13h) and Partial Mode On (12h) commands.
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6.2.27. TEOFF (34h): Tearing Effect Line OFF

34H TEOFF (Tearing Effect Line OFF)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
TEOFF 0 ) 1 - 0 0 1 1 0 1 0 0 (34h)

1% Parameter

No Parameter

NOTE: “-” Don’t care, can be set to VDDIO or VSS level

Description -This command is used to turn OFF (Active Low) the Tearing Effect output signal from the TE signal line.
Restriction -This command has no effect when Tearing Effect output is already OFF.
Status Availability
Reqist Normal Mode On, Idle Mode Off, Sleep Out Yes
Av:ﬁl;iilei: Normal Mode On, Idle Mode On, Sleep Out Yes
Y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence OFF
S/W Reset OFF
H/W Reset OFF
i Legend :
1
1 1
. = :
( TE Line Output ON > : :
+ /~ Parameter /:
1 o >
1 1
1
T | |
l :
" | |
1
( TE Line Output OFF ) : ;
! 1
| Sequential !
' transfer !
1 1
L 1
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6.2.28. TEON (35h): Tearing Effect Line ON

35H TEON (Tearing Effect Line ON)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
TEON 0 ) 1 - 0 0 1 1 0 1 0 1 (35h)
1% Parameter 1 1) 1 - 0 0 0 0 0 0 0 TELOM

NOTE: “-” Don’t care, can be set to VDDIO or VSS level

-This command is used to turn ON the Tearing Effect output signal from the TE signal line.
-This output is not affected by changing MADCTR bit ML.

-The Tearing Effect Line On has one parameter, which describes the mode of the Tearing Effect Output Line.
(“-“=Don’t Care).

—When M=0":
The Tearing Effect Output line consists of V-Blanking information only.

tvdl | tvdh
Vertical
Description timeMr

—When M="1":
The Tearing Effect Output line consists of both V-Blanking and H-Blinking information.

tvdl | tvdh
Vertical x‘ % &
time scale / o

Note: During Sleep In Mode with Tearing Effect Line On, Tearing Effect Output pin will be active Low.

F N
A 4
r
A4

Restriction -This command has no effect when Tearing Effect output is already OFF.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Tearing effect off & TELOM=0
Default S/W Reset Tearing effect off & TELOM=0
H/W Reset Tearing effect off & TELOM=0

( TE Line Output OFF >

TEON (35h)

ﬂ Parameter: (M) /

A 4

< TE Line Output ON >

Flow Chart

Sequential
transfer
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6.2.29. MADCTR (36h): M

emory Data Access Control

36H MADCTR (Memory Data Access Control)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
MADCTR 0 ) 1 - 0 0 1 1 0 1 1 0 (36h)
1% Parameter 1 T 1 - MY MX MV ML RGB 0 0 0
NOTE: “-” Don'’t care, can be set to VDDIO or VSS level
-This command defines read/ write scanning direction of frame memory.
-This command makes no change on the other driver status.
-Bit Assignment
Bit NAME DESCRIPTION
MY Row Address Order . !
VX Column Address Order '(Ij'ir::zgoiblts controls MCU to memory write/read
MV Row/Column Exchange )
LCD vertical refresh direction control
ML Vertical Refresh Order ‘0’ = LCD vertical refresh Top to Bottom
‘1’ = LCD vertical refresh Bottom to Top
Color selector switch control
RGB | RGB-BGR ORDER ‘0’ =RGB color filter panel,
‘1’ =BGR color filter panel)
ML: Vertical Refresh Order
Top-Left (0,0) Memory Display
[ i |
ML='0’ L (]
N AN (N
' HEE | | (W
| N W (N
! H AN N
v 10| ([ ]
§ga§ ast — [0
Description Top-Left (0.0) Memory Display
[ Sentlast — [ LI
ML="1’ A I/ ]
| N N (W
! RN | [ (W
' LI I T
N WEN N
§§§? géé % LI /[ |
i IR
RGB: RGB-BGR Order
RGB="0" RGB="1"
Driver IC Driver IC
SIG1 SIG2 ---------- S1G240 SIG1 SIG2 ---------- S1G240
SIG1 SIG2 - S1G240 SIG1 SIG2 ---------- SIG240
LCD Panel LCD Panel
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Restriction | D1 and DO of the 1% parameter are set to “00” internally.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence MY=0,MX=0,MV=0,ML=0,RGB=0
Default S/W Reset No Change
H/W Reset MY=0,MX=0,MV=0,ML=0,RGB=0

! |
1 1
1 1
1 1
! 1
! )
1
MADCTR (36h) :/ Parameter /i
| o |
I 1
1
Flow Chart ! |
1% Parameter: ! !
MY, MX, ML, RGB ! !
: :
! 1
! 1
| Sequential !
| transfer !
ST :
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6.2.30. VSCSAD (37h): Vertical Scroll Start Address of RAM

37H VSCSAD (Vertical Scroll Start Address of RAM)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
VSCSAD 0 0 1 - 0 0 1 1 0 1 1 1 (37h)
1% Parameter 1 T 1 - SSA15 [ SSA14 | SSA13 | SSA12 | SSA11 | SSA10 | SSA9 | SSA8
2" Parameter 1 0 1 - SSA7 | SSA6 | SSA5 | SSA4 | SSA3 | SSA2 | SSA1 | SSA0D

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command is used together with Vertical Scrolling Definition (33h). These two commands describe the scrolling area
and the scrolling mode.

-The Vertical Scrolling Start Address command has one parameter which describes which line in the Frame Memory will
be written as the first line after the last line of the Top Fixed Area on the display as illustrated below:

-This command Start the scrolling.
-Exit from V-scrolling mode by commands Partial mode On (12h) or Normal mode On (13h).

When MADCTR ML= ‘0’

Example:
—When Top Fixed Area=Bottom Fixed Area=00, Vertical Scrolling Area=320 and Vertical Scrolling Pointer SSA="3".

(Example)
Scan address
Top-Left (0,0) Memory Display
| 0 g > G1 I "_,..-l
o iR
2 : G3
SSA[15:0] —> —>[ 3 |- G4 IHHHIQJ
| I
Scroll start address ‘ I | |
318 G319 [
319 G320 | e
Description
When MADCTR ML =1
Example:
—When Top Fixed Area= Bottom Fixed Area=00, Vertical Scrolling Area=320 and SSA="3’
(Example)
Scan address
Top-Left (0.0) Memory Display
| 319 G1 [ [ T
> & THm LR
G3
SSA[15:0] —> — G4 _EHHH,Q_l
3 I
Scroll start address 5 | I
1 i G319 [ I ]
[ 0 o > (320 | e
NOTE: -When new Pointer position and Picture Data are sent, the result on the display will happen at the next Panel
Scan to avoid tearing effect.
-SSA refers to the Frame Memory scan address.
-Since the value of the Vertical Scrolling Start Address is absolute (with reference to the Frame Memory), it must not enter
the fixed area (defined by Vertical Scrolling Definition (33h)-otherwise undesirable image will be displayed on the Panel.
Restriction | SSA[15:0] is based on 1-line unit.

-SSA[15:0] = 0000h, 0001h, 0002h, 0003h, ..., 0013Fh

© ORISE Technology Co., Ltd.
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Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out No
Partial Mode On, Idle Mode On, Sleep Out No
Sleep In Yes
Status Default Value
Power On Sequence 0000h
Default S/W Reset 0000h
H/W Reset 0000h
Flow Chart | See Vertical Scrolling Definition (33h) description.
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6.2.31. IDMOFF (38h): Idle Mode Off

38H IDMOFF (Idle Mode Off)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
IDMOFF 0 ) 1 - 0 0 1 1 1 0 0 0 (38h)
1% Parameter No Parameter -
NOTE: “-” Don'’t care, can be set to VDDIO or VSS level
-This command is used to recover from Idle mode on.
-There will be no abnormal visible effect on the display mode change transition.
Description | i, the idle off mode,
1. LCD can display 4096, 65k or 262k colors.
2. Normal frame frequency is applied.
Restriction | -This command has no effect when module is already in idle off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Idle Mode Off
S/W Reset Idle Mode Off
H/W Reset Idle Mode Off
r—--=-"===-=========7=7 I
! Legend !
1 1
Idle mode on | :
:/ Parameter /:
1 < own |
1 1
! 1
Flow Chart IDMOFF (38h) ! !
l :
' '
! 1
1 1
< Idle mode off ) i !
| Sequential !
| transfer !
1 1
I e e e o e e e e e e e e e 1
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39H IDMON (ldle Mode On)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
IDMON 0 ) 1 - 0 0 1 1 1 0 0 1 (39h)

1% Parameter

No Parameter

NOTE: “-” Don’t

care, can be set to VDDIO or VSS level

-This command is used to enter into Idle mode on.

-There will be no abnormal visible effect on the display mode change transition.

-In the idle on mode,

1. Color expression is reduced. The primary and the secondary colors using MSB of each
R,G and B in the Frame Memory, 8 color depth data is displayed.

2. 8-Color mode frame frequency is applied.

3. Exit from IDMON by Idle Mode Off (38h) command

(Example)

Top-Left (0,0)

>

Description
Color R;R,R; R, R Ry G;G,G;G,G, Gy B;B,B3;B,B,B,
Black OXXXXX OXXXXX OXXXXX
Blue OXXXXX OXXXXX TXXXXX
Red 1XXXXX OXXXXX OXXXXX
Magenta TXXXXX OXXXXX TXXXXX
Green OXXXXX 1XXXXX OXXXXX
Cyan 0XXXXX TXXXXX 1XXXXX
Yellow TXXXXX TXXXXX OXXXXX
White 1XXXXX 1 XXXXX 1 XXXXX
Restriction | This command has no effect when module is already in idle on mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Idle Mode Off
S/W Reset Idle Mode Off
H/W Reset Idle Mode Off
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/ Parameter /

Idle mode on

Flow Chart IDMOFF (38h) i

Mode

< Idle mode off )

Sequential
transfer
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6.2.33. COLMOD (3Ah): Interface Pixel Format

3AH COLMOD (3Ah): Interface Pixel Format
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
COLMOD 0 0 1 - 0 0 1 1 1 0 1 0 (3Ah)
1% Parameter 1 T 1 - - - - - - IFPF2 | IFPF1 | IFPFO

NOTE: “-” Don’t care, can be set to VDDIO or VSS level

Description | Thig command is used to define the format of RGB picture data, which is to be transferred via the MCU interface. The
formats are shown in the table:
IFPF[2:0
011 3 12-bits/pixel
101 5 16-bits/pixel
110 6 18-bits/pixel
111 7 No used
Others are no define and invalid
Notel: In 12-bits/Pixel, 16-bits/Pixel or 18-bits/Pixel mode, the LUT is applied to transfer data into the Frame Memory.
Restriction | There is no visible effect until the Frame Memory is written to.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
IFPF[2:0]
Default Power On Sequence 0110 (18-bits/pixel)
S/W Reset No Change
H/W Reset 0110 (18-bits/pixel)
Example:
:r Legend |
18-bits/Pixel Mode ; |
| :
| i |
! |
+ /~ Parameter /:
e ’ ‘
! 1
1
/ 1% Parameter / i |
. |
v ! ) 1
: Sequential !
( 16-bits/Pixel Mode > ! transfer !
! 1
L 1
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6.2.34. RDID1 (DAh): Read ID1 Value

DAH RDID1 (Read ID1 Value)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID1 0 0 1 - 1 1 0 1 1 0 1 0 (DAh)
1° Parameter 1 1 ) - - - - - - - - - -
2" Parameter 1 1 1 - ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10
NOTE: “-” Don't care, can be set to VDDIO or VSS level
-This read byte returns 8-bits LCD module’s manufacturer ID
st .
Description -The 1> parameter is dummy data
-The 2" parameter (ID17 to ID10): LCD module’s manufacturer ID.
NOTE: See command RDDID (04h), 2" parameter.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 38h
S/W Reset 38h
H/W Reset 38h
| Legend |
Serial I/F Mode Partial I/F Mode | 9 !
! 1
RDID1 (DAh) RDID1 (DAh) ! )
Host 1 / Parameter /"
............................................................................................................................................ 1
1
Flow Chart Send 2" parameter: ! i
ID1[7:0] Dummy Read : !
1
! 1
e =
1
/ Send 2™ parameter: / ! !
ID1[7:0] : Sequential !
' transfer !
! 1
e e e e e __ n
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6.2.35. RDID2 (DBh): Read ID2 Value

DBH RDID2 (Read ID2 Value)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID2 0 0 1 - 1 1 0 1 1 0 1 1 (DBh)
1° Parameter 1 1 ) - - - - - - - - - -
2" Parameter 1 1 1 - ID27 ID26 D25 D24 1D23 ID22 D21 1D20

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This read byte returns 8-bits LCD module/driver version ID

-The 1* parameter is dummy data

-The 2" parameter (ID26 to ID20): LCD module/driver version ID
-Parameter Range: ID=80h to FFh

Description 1D26 to ID20 Version Changes
80h
81h
82h
83h
NOTE: See command RDDID (04h), 3" parameter.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 80h
S/W Reset 80h
H/W Reset 80h
Serial IIF Mode Partial I/F Mode Legend

[RoD2oen | [RoiD2(o8h) |

I |
! 1
1 1
1 1
! 1
! |
Host i/ Parameter /"
............................................................................................................................................ 1
over ’
! 1
Send 2™ parameter: i i
Flow Chart / ID2[7:0] Dummy Read | !
1
: :
1 1
1 1
/ Send 2" parameter: / : !
ID2[7:0] ' Sequential '
' transfer !
! 1
L 1
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6.2.36. RDID3 (DCh): Read ID3 Value

DCH RDID3 (Read ID2 Value)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID3 0 ) 1 - 1 1 0 1 1 1 0 0 (DCh)
1° Parameter 1 1 ) - - - - - - - - - -
2" Parameter 1 1 ) - ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30
NOTE: “-” Don't care, can be set to VDDIO or VSS level
-This read byte returns 8-bits LCD module/driver ID.
st .
Description -The 17 parameter is dummy data
-The 2™ parameter (ID37 to ID30): LCD module/driver ID.
NOTE: See command RDDID (04h), 4" parameter.
Restriction |-
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 4Fh
S/W Reset 4Fh
H/W Reset 4Fh
Serial lIF Mode Partial I/F Mode | Legend !
1
i | Command i
RDID3 (DCh) RDID3 (DCh) ! |
Host :/ Parameter /:
................................................................................................................................ Bivar : :
1 1
Send 2™ parameter: Dummy Read | |
e | ks S = |
| :
' |
1 1
1 1
1 1
1
Send 2™ parameter: i |
ID3[7:0] | Sequential :
| transfer :
| |
e e e e e e e e e e e e e = 1
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6.2.37. WRDISBYV (51h): Write Display Brightness

51H WRDISBV (Write Display Brightness)
D/CX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 0 1 0 1 0 0 0 1 51
DBV DBV DBV DBV DBV DBV DBV DBV
Parameter 1 1 0 7 6 5 4 3 2 1 0 00 ..FF
This command is used to adjust the brightness value of the display.
D . It should be checked what the relationship between this written value and output brightness of the display is. This
escription . s ) i P
relationship is defined on the display module specification.
In principle relationship is that 00h value means the lowest brightness and FFh value means the highest brightness.
Restriction -
Register Status Availability
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
Flow Chart

| WEDISEWV |

¥

New Display
Luminance

Value Loaded
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6.2.38. RDDISBV(52h):Read Display Brightness Value

52H RDDISBV (Read Display Brightness Value)
D/CX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 T 0 1 0 1 0 0 1 0 52
1 *' parameter 1 T 1 XX XX XX XX XX XX XX XX XX
2™ barameter 1 1 1 DBV DBV DBV DBV DBV DBV DBV DBV Xx
7 6 5 4 3 2 1 0

This command is used to adjust the brightness value of the display.

It should be checked what the relationship between this returned value and output brightness of the display. This
relationship is defined on the display module specification is.

In principle the relationship is that O0h value means the lowest brightness and FFh value means the highest
brightness.

See chapters: “6.2.37 Write Display Brightness (51h)”

This command can be used to read the brightness value of the display also when Display brightness control is in
automatic mode. See chapter “6.2.39 Write CTRL Display (53h)” bit DB = ‘1"

Description DBV [7:0] is reset when display is in sleep-in mode.

DBV [7:0] is 0’ when bit BCTRL of “6.2.39 Write CTRL Display (53h)” command is ‘0’.

DBV [7:0] is manual set brightness specified with “6.2.39 Write CTRL Display (63h) command when bit BCTRL is ‘1’
and bit A of “6.2.39 Write CTRL Display (53h)” command is ‘0’.

When bit BCTRL of “6.2.39 Write CTRL Display (53h)” command is ‘1’ and bit C1/CO
of “6.2.41 Write Content Adaptive Brightness Control (55h)” are ‘0’, DBV[7:0] output is the
brightness value specified with “6.2.37 Write Display Brightness (51h)” command.

Restrictions
Register Status Availability
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00kex
S/W Reset OOHEX
H/W Reset 00kEex
| Legend |
- I !
Serial IF Mode Parallel LF Mode | [Command| !
(P/SX=Low) (P/SX =High) i :
| I 1 # Parameter i
1
| Read RDDISBV | Read RDDISBV i !
fos |
Flow Chart - Display i ;
//SaEﬂd 7** Parameter ‘.,./J'/’Dl,lmmy Fead / ! :
1 1
i I
~ | |
/Send 2" Parameter / | :
- | et |
i Sequential ™, |
d transfer |
| i
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6.2.39. WRCTRLD(53h) : Write CTRL Display

53H WRCTRLD (Write Control Display)
D/CX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 1 0 1 0 0 1 1 53
Parameter 1 1 T X X BCTRL X DD BL X X 00 .. FF
This command is used to control ambient light, brightness and gamma settings.
BCTRL: Brightness Control Block On/Off, This bit is always used to switch brightness for display and keyboard.
0 = Off (Brightness registers are 00h, DBV[7..0] and KBV[7..0])
1 = On (Brightness registers are active, according to the other parameters.)
Display Dimming (DD):
DD = 0: Display Dimming is off
DD = 1: Display Dimming is on
Description BL: Backlight Control On/Off
0 = Off (Completely turn off backlight circuit. Control lines must be low. )
1=0n
Dimming function is adapted to the brightness registers for display when bit BCTRL
is changed at DD=1, e.g. BCTRL: 0 -> 1 or 1-> 0.
When BL bit change from “On” to “Off”, backlight is turned off without gradual
dimming, even if dimming-on (DD=1) are selected.
X = Don't care.
Restriction
Register Status Availability
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
| Legend |
| [}
WRCTRLD | [Command|
| 1
, [/ Formeres 7
BCTRL, DD, BL, i _ i
Flow Chart / / i < Display ) i
| 1
1 5 1
X ! <Actmu > :
New Control | - - H
Value Loaded ! \ Made i
I — i
I o - 1
| I.)‘/Sequeunal\\ '
t transfer /!
| 1
N 4
| e e 1
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6.2.40. RDCTRLD (54h) : Read CTRL Value Display

54H RDCTRLD (Read Control Value Display)
D/CX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 1 0 1 0 1 0 0 54
1 parameter 1 T 1 XX XX XX XX XX XX XX XX XX
2 parameter 1 T 1 0 0 BCTRL 0 DD BL 0 0 XX

This command returns ambient light and brightness control values, see chapter: “6.2.39 Write CTRL Display (53h)”.

BCTRL: Brightness Control Block On/Off, This bit is always used to switch brightness for display and keyboard.

r
// Send 2*° Parameter f

Sequential
transfer

0 = Off
1=0n
- Display Dimming (DD):
Description DD = 0: Display Dimming is off
DD = 1: Display Dimming is on
BL: Backlight Control On/Off
0 = Off (completely turn off backlight circuit)
1=0n
Restrictions
. o Status Availability
Register Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00HEex
Default S/W Reset OOHEX
H/W Reset OOHEX
| Legend |
1 1
Serial I'F Mode Parallel I'F Mode i Command i
(P/SX =Low) (P/SX =High) i !
|
| 1 # Parameter '
I
[Read RDCTRID | [ Read RDCTRLD | .
Host |
1
Flow Chart = ' Display |
/ Send 2* Parameter /';'/ Dy Read / :
1
I
1
(Mode ) |
|
I
I
1
I
|
1
I
1
|

© ORISE Technology Co., Ltd. 72 MAR. 27, 2009
Proprietary & Confidential Preliminary Version: 0.5




8 B’ R Preliminary
OriseE TECH OTM3206A

6.2.41. WRCABC (55h): Write Content Adaptive Brightness Control

55H WRCABC (Write Content Adaptive Brightness Control)
D/CX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 1 0 1 0 1 0 1 55
1 * Parameter 1 1 T X X X X X X C1 Co XX

This command is used to set parameters for image content based adaptive brightness control functionality.
There is possible to use 4 different modes for content adaptive image functionality, which are defined on a table

below.
C1 CO | Function Note
Description 0 0 Off
0 1 User Interface Image
1 0 Still Picture
1 1 Moving Image
X =Don't care.
Restriction
Register Status Availability
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h

TI7 4 :
[Cumcazc | | [Command
I
1
/Parameter /

L J

____,..-""'.- 1% parameter: C[1:0] ___,_,-—-""- |

¥
Flow Chart New Adaptive
Image Mode

Sequential
transfer
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6.2.42. RDCABC (56h) : Read Content Adaptive Brightness Control

56H RDCABC (Read Content Adaptive Brightness Control)
D/CX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 0 1 0 1 0 1 1 0 56
1 st parameter 1 1 1 XX XX Xx XX XX XX XX Xx Xx
2 nd parameter 1 1 1 0 0 0 0 0 0 C1 Co Xx
This command is used to read the settings for image content based adaptive brightness control functionality
There is possible to use 4 different modes for content adaptive image functionality, which are defined on a table
below.
C1 | CO | Function Note
0 0 Off
0 1 User Interface Image
1 0 Still Picture
Description 1 1 Moving Image
Restrictions
Register Status Availability
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 004ex
Default SIW Reset 00kex
H/W Reset 00kex
Serial IF Mode Parallel I'F Mode
(B/5X =Low) (P/SX = High)
[ Read RDCABC | [ Read RDCABC |
Host
Flow Chart — Display
//Saul 2 Parameter f..-""';/mmm}r Read //
r
!.-""’ Send 2*° Parameter j./'"
Sequential
transfer
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6.2.43. WRCABCMB (5Eh) :Write CABC minimum brightness

5EH WRCABCMB (Write CABC minimum brightness)
D/CX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 1 0 1 1 1 1 0 5E
CMB CMV CMB CMB CMB CMB CMB CMB
Parameter 1 1 1 7 6 5 4 3 5 1 0 00 ..FF
This command is used to set the minimum brightness value of the display for CABC function.
Description In principle relationship is that 00h value means the lowest brightness for CABC and FFh value means the highest
brightness for CABC.
Restriction -
Register Status Availability
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
Flow Chart A8
: Legend :
I 1
WRCABCMB { [Command | |
i i
~ [P 7
CME[7..0] | '
i ;
L I |
New Display | i
Luminance l :
H d Mode '
WValue Loaded E I
| . |
| |
1 1
I |
i |
[ I
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6.2.44. RDCABCMB (5Fh) : Read CABC minimum brightness

5FH RDCABCMB (Read CABC minimum brightness)
D/CX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 1 0 1 1 1 1 1 5F
1 %' parameter 1 T 1 XX XX XX XX XX XX XX XX XX
2™ parameter 1 1 1 CMB CMB CMB CMB CMB CMB CMB CMB Xx
7 6 5 4 3 2 1 0

This command returns the minimum brightness value of CABC function.
In principle the relationship is that 00h value means the lowest brightness and FFh value means the highest

Description .
brightness.
CMBJ[7:0] is CABC minimum brightness specified with “6.2.43 Write CABC minimum brightness (5Eh)” command.
Restrictions
Register Status Availability
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00Ex
S/W Reset 00Hex
H/W Reset 00wex
: Legend
|
Serial IF Mode Parallel IF Mode :
(P/8X = Low) (P/SX =High) i
|

[Read RDCABCMBE | [TRead RDCABCMS |

Host
Display

¥
Flow Chart /Send g —— ’/yﬂm}' Read /

k.
/Send 2" Parameter /""

I
I
I
I
i < Action >
I
I
- G
I
I
I
i
I

© ORISE Technology Co., Ltd. 76 MAR. 27, 2009
Proprietary & Confidential Preliminary Version: 0.5



18 @ & &

Preliminary

OrisE TECH

OTM3206A

6.2.45. RDABCSDR (68h) : Read Automatic Brightness Control Self-Diagnostic Result

68H RDABCSDR (Read Automatic Brightness Control Self-Diagnostic Result)
D/CX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 0 1 1 0 1 0 0 0 68
1 *' parameter 1 T 1 XX XX XX XX XX XX XX XX XX
2 parameter 1 T 1 D7 D6 0 0 0 0 0 0 XX
This command indicates the status of the display self-diagnostic results for automatic brightness control after
Sleep Out -command as described in the table below:
L] Bit D7 — Register Loading Detection
Description See section “7.12.1 Register loading Detection”.
° Bit D6 — Functionality Detection
See section “7.12.2 Functionality Detection®.
o Bits D5, D4, D3, D2, D1 and DO are for future use and are set to ‘0.
Restrictions
Register Status Availability
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 004ex
S/W Reset 00ex
H/W Reset 004ex
| Legend |
5;;}2%531?# Paallel LF Mode ! !
(P/SX =Low) (P/SX = High) i !
[Read RDABCSDR | [ Read RDABCSDR | ! : !
Host | Display !
Flow Chart or Display | |
" Send I Parameter /’;/Dmm Read / | i
i |
1 I
\ | |
//Send 7" Parameter // i i
= I ; I
| Sequential ™ |
i transfer S|
i |
I l
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6.3. Panel Command Description

6.3.1. FRMCTRL1 (B1h): Frame Rate Control

B1H FRMCTR1 (Frame Rate Control)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
FRMCTR1 0 1 1 - 1 0 1 1 0 0 0 1 (B1h)
1% Parameter 1 1 1 - 0 0 0 o IrrEI|FPI2FPI | FPIO) -
2" Parameter 1 1 1 ; 0 0 0 o |srPpEr|BPy|BPI]| BPIO] -
rd RTN RTN RTN RTN RTN RTN
3" Parameter 1 T 1 - 0 0 (5] (4] (3] 2] (] (0] -

NOTE: “-“ Don’t care

-Set the frame frequency of the full colors normal mode in MPU interface.
--The default vaule of BP0, FPO, and RTNO can fit the frame frequency to be 60Hz * 5%.
FP [3:0] [~ AmountofFrontPorch =" = ]
0 0
1 1
2 2
3 3
4 4
B 1
C 12
D 13
E 14
F 15
BP [3:0] [ "AmountofBackPorch ]
Description 0 0
1 1
2 2
3 3
4 4
D 13
E 14
F 15
RIN[3:0] [N GG cIGe Ko ncuinc N
0 64
1 65
2 66
3 67
4 68
3D 125
3E 126
3F 127
Restriction | -If this register not using the register need be reserved.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Status Default Value
FP BP RTN
Default Power On Sequence 11d 15d 0d
S/W Reset 11d 15d 0d
H/W Reset 11d 15d 0d

Flow Chart

FRMCTR1 (B1h)

1% Parameter:
2" Parameter:
3" parameter:
N" Parameter:

U g g U g g

Sequential
transfer
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6.3.2. INVCTR (B4h): Display Inversion Control

B4H INVCTR (Display Inversion Control)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
INVCTR 0 1) 1 - 1 0 1 1 0 1 0 0 (B4h)
1* Parameter 1 ) 1 - 0 0 0 0 0 NLA | NLB | NLC

NOTE: “-" Don't care, can be set to VDDIO or VSS level

-Display Inversion mode control
-NLA: Inversion setting in full colors normal mode (Normal mode on)
NLA | Inversion setting in full colours normal mode |
0 Line Inversion
1 Frame Inversion
-NLB: Inversion setting in Idle mode (Idle mode on)
Descrption MG [ nversion seitingin idlemode. |
0 Line Inversion
1 Frame Inversion
-NLC: Inversion setting in full colors partial mode (Partial mode on / Idle mode off)
NLC | " "inversion setting in full colours partial mode |
0 Line Inversion
1 Frame Inversion
Restriction | -If this register not using the register need be reserved.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
NLA NLB NLC B4h
Default Power On Sequence 0d 1d od 02h
S/W Reset od 1d 0d 02h
H/W Reset od 1d od 02h
| e T I
------------- ! Legend i
1
! 1
1
[ INveTR (B4n) ! i
! |
:/ Parameter /:
‘ ‘
! 1
1
Flow Chart o ' |
1% Parameter: i '
NLA, NLB, NLC | !
. |
! 1
| Sequential !
' transfer !
! 1
N 1
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6.3.3. DISSETS5 (B6h): Display Function set 5

B6H DISSET (Display Function set 5)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
DISSET5 0 1) 1 - 1 0 1 1 0 1 1 0 (B6h)
1% Parameter 1 ) 1 - 0 0 NO1 NOO | SDT1 | STDO 0 0
2" Parameter 1 0 1 - 0 0 0 0 PTG1 | PTGO | PT1 PTO

NOTE: “-* Don'’t care
-1* parameter: Set output waveform relation.

-NOI[1:0]: Set the amount of non-overlap of the gate output

NO[1:0
Refer the Internal oscillator
00 0 16 clock cycle
01 1 20 clock cycle
10 2 24 clock cycle
11 3 28 clock cycle

-SDT[1:0]: Set delay amount from gate signal falling edge of the source output.

SDT[1:0
Refer the Internal oscillator

00 0 2 clock cycle
01 1 4 clock cycle
10 2 6 clock cycle
11 3 8 clock cycle

Gn f<—> Gate Non-overlap period
Gn+1

Description sn X

won X X X

Delay time for source output

-2M parameter: Set the output waveform in non-display area.
-PTG[1:0]: Determine gate output in a non-display area in the partial mode

PTG[1:0

00 0 Normal scan
01 1 Fix on VGL
10 2 Fix on VGL
11 3 Fix on VGL

-PT[1:0]: Determine Source /VCOM output in a non-display area in the partial mode

PT[1:0]
Positive Negative Positive Negative
00 0 V63 VO VCOML VCOMH
01 1 VO V63 VCOML VCOMH
10 2 VSSA VSSA VSSA VSSA
11 3 Hi-z Hi-z VSSA VSSA
Restriction | -If this register not using the register need be reserved.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Status Default Value
NO[1:0] STD[1:0] PTG[1:0] PT[1:0]
Default Power On Sequence 1d 1d 0d 0d
S/W Reset 1d 1d 0d 0d
H/W Reset 1d 1d 0d 0d
T Tegend T
DISSETS (B6h)
/ Parameter /
Flow Chart 1% Parameter:

NO[1:0], STD[1:0], EQ[1:0]
2" pParameter:
PTG[1:0], PT[1:0]

Mode

Sequential
transfer

U g g U g g
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6.3.4. FRADJ (BAh): Frame Rate ADJustment
BAH ENOM (BAh): Frame Rate ADJustment
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
FRADJ 0 T 1 - 1 0 1 1 1 0 1 0 (BAh)
1% Parameter 1 1 1 - 0 0 0 0 FR3 FR2 FR1 FRO
NOTE: “-" Don't care, can be set to VDDI or DGND level
This command can adjust Frame Rate.
-FR[3:0]: Determine Frame Rate.
FR[1:0] _ FrameFrequency (Hz) | OSCFrequency
0000 0 35 Hz 772K Hz
0001 1 40 Hz 885K HZ
0010 2 45 Hz 996K HZ
0011 3 50 Hz 1107K Hz
0100 4 42 Hz 930K Hz
D - 0101 5 48 Hz 1062K Hz
escription 0110 6 54 Hz 1195K Hz
0111 7 60 Hz 1328K Hz
1000 8 53 Hz 1162K Hz
1001 9 60 Hz 1328K Hz
1010 10 68 Hz 1494K Hz
1011 11 75 Hz 1660K Hz
1100 12 70 Hz 1550K Hz
1101 13 80 Hz 1771K Hz
1110 14 90 Hz 1992K Hz
1111 15 100 Hz 2214K Hz
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out, Engineer Mode Yes
Register Normal Mode On, Idle Mode On, Sleep Out, Engineer Mode Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out, Engineer Mode Yes
Partial Mode On, Idle Mode On, Sleep Out, Engineer Mode Yes
Sleep In Yes
Status Parameter 1 default Value
Default Power On Sequence 0000_0111 (07h)
S/W Reset 0000_0111 (07h)
H/W Reset 0000_0111 (07h)
i Legend
1
Engineer Mode Enable ! i
Mode ! !
! Parameter
: / Parameter / i
! 1
FRADJ (BAh) i !
1
1
. '
Flow Chart y ' i
1% Parameter = | :
0000xxxx ' !
| Sequential !
' transfer !
| e !
<Frame Rate changed >
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6.3.5. PWCTRL1 (COh): Power Control 1

COH PWCTR1 (Power Control 1)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR1 0 T 1 - 1 1 0 0 0 0 0 0 (COh)
1% Parameter 1 T 1 - 0 0 0 VRH4 | VRH3 | VRH2 | VRH1 | VRHO
2" Parameter 1 1 1 - 0 0 0 0 0 VCI2 | VCI1 VCIO

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-Set the GVDD and VCI1 voltage

VRH[4:0] GVDD VC[2:0] VCI1
Binary |HEX| Votage Binary |HEX| Votage
00000 |[0Oh| 3.00V 000 Oh | 25V
00001 0th| 3.10V 001 1h | 255V
00010 [02h| 3.20V 010 2h | 260V
00011 03h| 3.30V 011 3h | 265V
00100 |[04h| 3.40V 100 4h | 270V
00101 05h | 3.50V 101 5h | 275V
00110 |06h| 3.60V 110 6h | 2.80V
00111 07h| 3.70V 111 7h | 2.90V
01000 |[08h| 3.80V

01001 09| 3.90V
01010 |[OAh| 3.95V
01011 0Bh| 4.00V
01100 |OCh| 4.05V
01101 ODh| 4.10V
01110 OEh| 4.15V

Description 01111 | OFh| 420V
10000 10h | 425V
10001 11h| 430V
10010 12h| 435V
10011 13h | 4.40V
10100 14h| 4.45V
10101 15h | 4.50V
10110 16h | 4.55V
10111 17h | 460V
11000 18h | 4.65V
11001 19h | 470V
11010 1Ah| 475V
11011 1Bh| 4.80V
11100 1Ch| 485V
11101 1Dh| 4.90V
11110 1Eh| 4.95V
11111 1Fh| 5.00V
Restriction | -If this register not using the register need be reserved.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
© ORISE Technology Co., Ltd. 84 MAR. 27, 2009

Proprietary & Confidential Preliminary Version: 0.5




18 & & &

OriseE TECH

Preliminary
OTM3206A

Status Default Value
LCM = ‘00’ LCM ="'01 LCM =10’ LCM =11

TRLCtype | TMLC type LV LC type MVA LC type

Defaul VRH VC VRH VC VRH VC VRH VC

efault [4:0] [2:0] [4:0] [2:0] [4:0] [2:0] [4:0] [2:0]

Power On Sequence 16h 3h 16h 3h 16h 3h 16h 3h

S/W Reset 16h 3h 16h 3h 16h 3h 16h 3h

H/W Reset 16h 3h 16h 3h 16h 3h 16h 3h
[ =, WA \ T I
—————————————— ! Legend i
1
! 1

1
PWCTR1 (Con) : i
! |
:/ Parameter /:
’ ’
! 1
1
Flow Chart 1% Parameter: : i
VRH[4:0] : |
1
! 1
2" Parameter: i |
VCI[2:0] ' ) :
| Sequential !
' transfer !
! 1
N 1
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6.3.6. PWCTRS3 (C2h): Power Control 3

C2H PWCTR3 (Power Control 3)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR3 0 1) 1 - 1 1 0 0 0 0 1 0 (C2h)
1% Parameter 1 ) 1 - 0 0 0 0 0 AP2 AP1 APO

NOTE: “-“ Don’t care

-Set the amount of current in Operational amplifier in normal mode/full colors.
-Adjust the amount of fixed current from the fixed current source in the operational amplifier for the analog circuit.
AP[2:0] Amount of Current in Operational Amplifier
000 0 Operation of the operational amplifier stops
001 1 Small
010 2 Medium Low
D inti 011 3 Medium
escription 100 4 Medium High
101 5 Large
110 6 Reserved
111 7 Reserved
Restriction | -If some parameter of the register not use the register need to be reserved.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
AP[2:0]
Default Power On Sequence 4d
S/W Reset 4d
H/W Reset 4d
| T T I
--------------- ! Legend i
1
! 1
1
PWCTRS (C2h) : 5
! |
'/ Parameter /:
‘ ‘
! 1
1
Flow Chart 1% Parameter: ' i
APA[2:0] ' !
| |
. |
! 1
' Sequential !
' transfer !
! 1
N 1
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6.3.7. PWCTR2 (C3h): Power Control 2

C3H PWCTR2 (Power Control 2)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR2 0 1) 1 - 1 1 0 0 0 0 1 1 (C3h)
1% Parameter 1 ) 1 0 0 0 0 0 BT2 BT1 BTO

NOTE: “-" Don't care, can be set to VDDIO or VSS level

-Set the AVDD, VCL, VGH and VGL supply power level
BT[2:0] AVDD VCL VGH VGL
000 0 2xVCI1 | -1xVCl1 6*VCI1 -5*VCI1
001 1 2xVCI1 | -1xVCl1 | 6*VCH -4*VCI1
Description 010 2 2xVCI1 | -1xVCI1 6*VCI1 -3*VCI1
011 3 2xVCI1 | -1xVCI1 5*VCI1 -5*VClI1
100 4 2xVCI1 | -1xVCI1 5*VCI1 -4*VCI1
101 5 2xVCI1 | -1xVCI1 5*VCI1 -3*VCI1
110 6 2xVCI1 | -1xVCI1 4*VClI1 -4*VCI1
111 7 2xVCI1 | -1xVCI1 4*VClI1 -3*VClI1
o -If this register not using the register need be reserved.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
BT[2:0]
Default Power On Sequence 7d
S/W Reset 7d
H/W Reset 7d
r=-=—-=-"==7-~=-~==5,--7-77° I
--------------- ! Legend |
1
! 1
! |
! |
. + /~ Parameter /:
1> Parameter: ! i
BT[] <oy D
1
= =
l :
1
| ’
. |
! 1
| Sequential !
' transfer !
! 1
N 1
© ORISE Technology Co., Ltd. 87 MAR. 27, 2009

Proprietary & Confidential Preliminary Version: 0.5




18 & & &

OriseE TECH

Preliminary
OTM3206A

6.3.8. PWCTRS5 (C4h): Power Control 5

C4H PWCTRS5 (Power Control 5)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR5 0 1) 1 - 1 1 0 0 0 1 0 0 (C4h)
1% Parameter 1 ) 1 - 0 0 DC2[1] | DC2[0] 0 DC1[1] | DC1[0]
NOTE: “-* Don'’t care
-Set the Booster circuit Step-up cycle
DC1 [2:0] BCLK(Hz)
00 1 line = 2BCLK 41,400
01 1 line = 4BCLK 82,800
10 1 line = 5BCLK 165,600
11 1 line = 16BCLK 331200
Description
DC2 [2:0] BCLK(Hz)
00 1 line = 1BCLK 20,700
01 1 line = 2BCLK 41,400
10 1 line = 4BCLK 82,800
11 1 line = 8BCLK 165,600
Note: BCLK is Clock frequency for Booster circuit
Restriction | -If some parameters of the register not use the register need to be reserved.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
DC1[1:0] DC1 [1:0]
Default Power On Sequence 0d 0d
S/W Reset 0d 0d
H/W Reset 0d 0d
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/ Parameter /"

PWCTRS5 (C4h)

Flow Chart 1% Parameter:
DCA[1:0] & DC2[1:0]

Mode

Sequential
transfer

g
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6.3.9. VMCTR1 (C5h): VCOM Control 1
C5H VMCTR1 (VCOM Control 1)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
VMCTR1 0 T 1 - 1 1 0 0 1 0 1 (C5h)
1% Parameter 1 1 1 - nVM* | VMH6 [ VMH5 [ VMH4 | VMH3 |VMH2 | VMH 1 | VMH 0
NOTE: “-” Don't care, can be set to VDDIO or VSS level
-Set VCOMH Voltage
VMH[6:0 VCOMH VMH[6:0] VCOMH VMH[6:0] VCOMH VMH[6:0] VCOMH
Binary HEX| \otage Binary HEX | Votage Binary HEX | Votage Binary | HEX| Votage
0000000 [0Oh| 2.500V | 0100000 |20h | 3.14V | 1000000 | 40h | 3.78 V 1100000 [60h| 4.42V
0000001 [01h| 2.52V 0100001 | 21h | 3.16V | 1000001 | 41h | 3.80V 1100001 [61h| 4.44V
0000010 [02h| 2.54V 0100010 | 22h | 3.18V | 1000010 | 42h | 3.82V 1100010 [62h| 4.46V
0000011 |03h| 2.56V 0100011 | 23h | 3.20V | 1000011 | 43h | 3.84V 1100011 |63h| 4.48V
0000100 [04h| 2.58V 0100100 | 24h | 3.22V | 1000100 | 44h | 3.86V 1100100 [64h| 4.50V
0000101 |05h| 2.60V 0100101 | 25h | 3.24V | 1000101 | 45h | 3.88V 1100101 |65h| 4.52V
0000110 |06h| 2.62V 0100110 | 26h | 3.26V | 1000110 | 46h | 3.90V 1100110 |66h | 4.54V
0000111 |[07h| 2.64V 0100111 [ 27h | 3.28V 1000111 | 47h | 392V 1100111 |[67h| 4.56V
0001000 (08h| 2.66V 0101000 | 28h | 3.30V | 1001000 | 48h | 3.94V 1101000 [68h| 4.58 V
0001001 |09h| 2.68V 0101001 | 29h | 3.32V | 1001001 | 4%h | 3.96V 1101001 |69h| 4.60V
0001010 [0Ah| 2.7V 0101010 |[2Ah| 3.34V | 1001010 | 4Ah | 3.98V 1101010 [6Ah| 4.62V
0001011 |0Bh| 2.72V 0101011 | 2Bh | 3.36V_ | 1001011 [4Bh | 4.00V 1101011 |6Bh| 4.64V
0001100 |OCh| 2.74V 0101100 |2Ch| 3.38V 1001100 | 4Ch | 4.02V 1101100 |6Ch| 4.66 V
0001101 |ODh| 2.76 V 0101101 | 2Dh| 3.40V 1001101 | 4Dh | 4.04V 1101101 |6Dh| 4.68V
Description 0001110 |OEh| 2.78V 0101110 |2Eh| 342V 1001110 | 4Eh | 4.06 V 1101110 [6Eh| 4.70V
0001111 |OFh| 2.80V 0101111 | 2Fh | 344V 1001111 | 4Fh | 4.08 V 1101111 |6Fh| 4.72V
0010000 |10h| 2.82V 0110000 | 30h | 3.46V | 1010000 | 50h | 4.10V 1110000 |70h| 4.74V
0010001 [11h| 2.84V 0110001 | 31h | 3.48V | 1010001 | 51h | 4.12V 1110001 |71h| 4.76 V
0010010 |12h| 2.86V 0110010 | 32h | 3.50V | 1010010 | 52h | 4.14V 1110010 |72h| 4.78V
0010011 |[13h| 2.88V 0110011 | 33h | 3.52V | 1010011 | 53h | 4.16 V 1110011 [73h| 4.80V
0010100 |14h| 2.90V 0110100 | 34h | 3.54V | 1010100 | 54h | 4.18V 1110100 |74h| 4.82V
0010101 [15h| 2.92V 0110101 | 35h | 3.56V | 1010101 | 55h | 4.20V 1110101 |75h | 4.84V
0010110 |16h| 2.94V 0110110 |[36h | 3.58V | 1010110 | 56h | 4.22V 1110110 [76h| 4.86V
0010111 [17h| 2.96 V 0110111 | 37h | 360V 1010111 | 57h | 4.24V 1110111 | 77h| 4.88V
0011000 |[18h| 2.98V 0111000 |[38h | 3.62V | 1011000 | 58h | 4.26 V 1111000 [78h| 4.90V
0011001 |[19h| 3.00V 0111001 [ 39h | 3.64V | 1011001 | 59h | 4.28V 1111001 [79h| 4.92V
0011010 |[1Ah| 3.02V 0111010 [3Ah| 3.66V | 1011010 | 5Ah | 4.30V 1111010 [7Ah| 4.94V
0011011 |[1Bh| 3.04 V 0111011 [3Bh| 3.68V 1011011 | 5Bh | 4.32V 1111011 |7Bh| 4.96V
0011100 |1Ch| 3.06 V 0111100 |3Ch| 3.70V 1011100 | 5Ch | 4.34V 1111100 |7Ch| 4.98 V
0011101 [1Dh| 3.08 V 0111101 | 3Dh| 3.72V 1011101 | 5Dh | 4.36V 1111101 _|7Dh| 5.00V
0011110 |[1Eh| 3.10V 0111110 | 3Eh | 3.74V 1011110 | 5Eh | 4.38V 1111110 |7Eh| 5.02V
0011111 |1Fh| 3.12V 0111111 | 3Fh | 3.76 V 1011111 | 5Fh | 440V 1111111 [7Fh| 5.04 V
-Select the VCOMH value
nVM * VCOMH value
0 VCOMH value is from NV memory
1 VCOMH value is from the VCOMH[6:0] setting
-The nVM need be used in 1* parameter of VMCTR1 (C5h)
- When nVM=0, the value of VMH[6:0] is from NV memory. So it must program the NV memory first.
- When nVM=1, the vaule of VMH[6:0] is from $C5 register. It can fine-tune the display performance to the best quality
by setting this register, and program this optium value to NV memory.
Restriction | -If this register not using the register need be reserved.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Status Default Value
LCM = ‘00’ LCM =01 LCM =10’ LCM =11
nVM TRLC Type | TMLC type LV LC type MVA LC type
Default VMH[6:0] VMHI[6:0] VMHI[6:0] VMHI[6:0]
Power On Sequence 0d 40h 6Eh 45h 5FH
S/W Reset od 40h 6Eh 45h 5FH
H/W Reset 0od 40h 6Eh 45h 5FH
e " Llegend
VMCTR1 (C5h)
/ Parameter /"
Flow Chart 1% Parameter: VMH[6:0]

r
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6.3.10. VMCTR2 (C6h): VCOM Control 2

C6H VMCTR2 (VCOM Control 2)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
VMCTR2 0 0 1 - 1 1 0 0 0 1 1 0 (C6h)
1% Parameter 1 ) 1 - 0 VMAG | VMAS | VMA4 | VMA3 | VMA2 | VMA1 | VMAO
NOTE: “-” Don't care, can be set to VDDIO or VSS level
-Set VCOMAC Voltage
VMA[6:0 VCOMAC VMA[6:0] VCOMAC VMA[6:0] VCOMAC VMA[6:0 VCOMAC
Binary HEX| Votage Binary HEX | Votage Binary HEX | Votage Binary | HEX| Votage
0000000 |00h| 3.00V 0100000 | 20h | 4.28V | 1000000 | 40h | 5.56 V 1100000 [60h| 6.00V
0000001 |01h| 3.04V 0100001 | 21h | 4.32V_ | 1000001 | 41h | 560V 1100001 |61h| 6.00V
0000010 [02h| 3.08V 0100010 | 22h | 4.36V | 1000010 | 42h | 5.64V 1100010 [62h| 6.00V
0000011 |03h| 3.12V 0100011 | 23h | 4.40V | 1000011 | 43h | 5.68V 1100011 |63h| 6.00V
0000100 [04h| 3.16V 0100100 | 24h | 4.44V | 1000100 | 44h | 572V 1100100 |64h| 6.00V
0000101 |05h| 3.20V 0100101 | 25h | 4.48V | 1000101 | 45h | 5.76 V 1100101 |65h| 6.00V
0000110 |06h| 3.24V 0100110 | 26h | 4.52V | 1000110 | 46h | 5.80V 1100110 |66h| 6.00V
0000111 |07h| 3.28V 0100111 | 27h | 456V 1000111 | 47h | 5.84V 1100111 |67h| 6.00V
0001000 |08h| 3.32V 0101000 | 28h | 4.60V | 1001000 | 48h | 5.88V 1101000 |68h| 6.00V
0001001 |09h| 3.36V 0101001 | 29h | 4.64V | 1001001 | 4%h | 592V 1101001 |69h| 6.00V
0001010 |OAh| 3.40V 0101010 |2Ah | 4.68V || 1001010 | 4Ah | 5.96 V 1101010 |6Ah| 6.00V
0001011 |0Bh| 3.44V 0101011 | 2Bh | 4.72V | 1001011 | 4Bh | 6.00V 1101011 |6Bh| 6.00V
0001100 |0Ch| 3.48V 0101100 |2Ch| 4.76 V_| 1001100 | 4Ch | 6.00V 1101100 |6Ch| 6.00V
0001101 |ODh| 3.52V 0101101 |2Dh| 4.80V | 1001101 | 4Dh | 6.00V 1101101 |6Dh| 6.00V
Description 0001110 |[OEh| 3.56V 0101110 |2Eh | 4.84V 1001110 | 4Eh | 6.00V 1101110 [6Eh| 6.00V
0001111 |OFh| 3.60V 0101111 | 2Fh | 4.88V 1001111 | 4Fh | 6.00V 1101111 _|6Fh| 6.00V
0010000 |10h| 3.64V 0110000 | 30h | 4.92V | 1010000 | 50h | 6.00V 1110000 |70h| 6.00V
0010001 (11h| 3.68V 0110001 | 31h | 496V | 1010001 | 51h | 6.00V 1110001 |71h| 6.00V
0010010 |12h| 3.72V 0110010 | 32h | 5.00V | 1010010 | 52h | 6.00V 1110010 |72h| 6.00V
0010011 |13h| 3.76 V 0110011 [ 33h | 5.04V | 1010011 | 53h | 6.00V 1110011 [73h| 6.00V
0010100 |14h| 3.80V 0110100 | 34h | 5.08V | 1010100 | 54h | 6.00V 1110100 |74h| 6.00V
0010101 |15h| 3.84V 0110101 | 35h | 5.12V | 1010101 | 55h | 6.00V 1110101 |75h| 6.00V
0010110 [16h| 3.88V 0110110 [36h | 5.16V | 1010110 | 56h | 6.00V 1110110 |[76h| 6.00V
0010111 [17h| 3.92V 0110111 | 37h | 5.20V 1010111 | 57h | 6.00V 1110111 | 77h| 6.00V
0011000 |18h| 3.96V 0111000 [38h | 5.24V | 1011000 | 58h | 6.00V 1111000 [78h| 6.00V
0011001 [19h| 4.00V 0111001 [39h | 5.28V | 1011001 | 59h | 6.00V 1111001 [7%h| 6.00V
0011010 [1Ah| 4.04V 0111010 [3Ah| 5.32V | 1011010 | 5Ah | 6.00V 1111010 |[7Ah| 6.00V
0011011 |[1Bh| 4.08 V 0111011 | 3Bh | 5.36V 1011011 | 5Bh | 6.00V 1111011 _|7Bh| 6.00V
0011100 [1Ch| 4.12V 0111100 |3Ch| 540V 1011100 | 5Ch | 6.00V 1111100 |7Ch| 6.00V
0011101 |[1Dh| 4.16 V 0111101 | 3Dh| 5.44V 1011101 | 5Dh | 6.00V 1111101 _|7Dh| 6.00V
0011110 |1Eh| 4.20V 0111110 | 3Eh | 5.48V 1011110 | 5Eh | 6.00 V 1111110 |7Eh| 6.00V
0011111 |1Fh| 4.24V 0111111 [ 3Fh | 552V 1011111 | 5Fh | 6.00V 1111111 [7Fh| 6.00V
Restriction | -If this register not use the register need be reserved.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
LCM = ‘00’ LCM =01’ LCM =10 LCM =11’
TR LC Type TM LC Type LV LC Type MVA LC type
Default VMA[6:0] VMA[6:0] VMA[6:0] VMA[6:0]
Power On Sequence 30h 40h 27h 28h
S/W Reset 30h 40h 27h 28h
H/W Reset 30h 40h 27h 28h
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/ Parameter /"

VMCTR2 (C6h)

r |
! 1
! 1
! 1
! 1
! 1
! |
! |
! 1
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! 1
' |
! 1
1
! 1
1

1% Parameter: VMA[6:0] ! Mode i
I :
! 1
| Sequential !
' transfer !
! 1
L 1
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C8H RDVMH (Read the VCOMH Value NV memory)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDVMOF 0 1 1 - 1 1 0 0 1 0 0 0 (C8h)
1% Parameter 0 1 1 - - - - - - - - - -
2™ Parameter 1 1) - nVM [RVMH6|RVMH5|RVMH4|RVMH3 [RVMH2 |RVMH1|RVMHO -
NOTE: “-* Don'’t care
-Read the VCOMH value from NV memory
-The 1% parameter is dummy data.
Description | The 2™ parameter is RVMH[6:0] value from NV memory or default value.
Restriction | -If this register not use the register need be reserved.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value-
Power On Sequence -
Default S/W Reset -
H/W Reset -
r—-=—-=-"="=7--~==-5,--°-77° I
! Legend N
1
Serial I/F Mode Parallel I/F Mode i i
! |
! |
RDVMOF (C8h) RDVMOF (C8h) '/ Parameter /"
......................................................................................................................... '
Flow Chart Driver : |
ow Cha !
/ RwHeo /" pummyReas l |
! 1
e =
1
/ RVMHI[6:0] / | _ |
| Sequential !
' transfer !
! 1
N 1

6.3.12. PWCTR6 (CBh): Power Control 6

C2H PWCTR6 (Power Control 6)
Inst / Para D/ICX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR3 0 ) 1 - 1 1 0 0 1 0 1 1 (CBh)
1% Parameter 1 1 1 - 0 0 0 0 0 GP2 | GP1 GPO
NOTE: “-* Don'’t care
© ORISE Technology Co., Ltd. 94 MAR. 27, 2009

Proprietary & Confidential

Preliminary Version: 0.5




B’ & & Preliminary
Orise TEGH OTM3206A

-Set the amount of current in Operational amplifier in normal mode/full colors.
-Adjust the amount of fixed current from the fixed current source in the operational amplifier for the Gamma
GP[2:0] Amount of Current in Operational Amplifier
000 0 Operation of the operational amplifier stops
001 1 Small
010 2 Medium Low
D inti 011 3 Medium
escription 100 4 Medium High
101 5 Large
110 6 Reserved
111 7 Reserved
Restriction | -If some parameter of the register not use the register need to be reserved.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
GP[2:0]
Default Power On Sequence 4d
S/W Reset 4d
H/W Reset 4d
r-----------------l
——————————————— ! Legend :
1
! 1
1
PWCTRG (CBh) | :
J
! |
:/ Parameter /:
‘ |
! 1
1
Flow Chart 1% Parameter: ! i
GP [2:0] ' !
e =
[ |
! 1
: Sequential !
' transfer !
! 1
e e e e e __ n

6.3.13. PWCTR7 (CCh): Power Control 7

C2H PWCTR7 (Power Control 7)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR3 0 T 1 - 1 1 0 0 1 1 0 0 (CCh)
1% Parameter 1 1 1 - 0 0 0 0 0 SP2 SP1 SPO

NOTE: “-“ Don't care
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-Set the amount of current in Operational amplifier in normal mode/full colors.

-Adjust the amount of fixed current from the fixed current source in the operational amplifier for the source driver

SP[2:0] Amount of Current in Operational Amplifier
000 0 Operation of the operational amplifier stops
001 1 Small
010 2 Medium Low
D inti 011 3 Medium
escription 100 4 Medium High
101 5 Large
110 6 Reserved
111 7 Reserved
Restriction | -If some parameter of the register not use the register need to be reserved.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
SP[2:0]
Default Power On Sequence 4d
S/W Reset 4d
H/W Reset 4d
T egend T
PWCTRY (CCh)
/ Parameter /
Flow Chart 1% Parameter:

SP [2:0]

r
1
1
1
I
1
1
1
1
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6.3.14. WRID1 (DOh): Write ID1 Value

D1H WRID2 (Write ID2 Value)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
WRID2 0 0 1 - 1 1 0 1 0 0 0 0 (DOh)
1% Parameter 1 ) 1 - 1 ID16 ID15 ID14 ID13 ID12 ID11 ID10 -

NOTE: “-“ Don’t care

-Write 7-bits data of LCD module version to save it to NV memory.
Description |-The 1% parameter ID1[6:0] is LCD Module version ID.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Not Fixed
S/W Reset Not Fixed
H/W Reset Not Fixed
"""""""" F=====7~ """ """77
! Legend :
1
! 1
! )
! |
1/ Parameter /:
‘ ‘
! 1
1
Flow Char : i
1% Parameter: ID1[6:0] i i
[ |
! 1
| Sequential !
' transfer !
! 1
e e e e e __ n
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6.3.15. WRID2 (D1h): Write ID2 Value

D1H WRID2 (Write ID2 Value)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
WRID2 0 0 1 - 1 1 0 1 0 0 0 1 (D1h)
1% Parameter 1 ) 1 - 1 D26 ID25 D24 ID23 D22 ID21 ID20 -

NOTE: “-“ Don’t care

-Write 7-bits data of LCD module version to save it to NV memory.
Description |-The 1% parameter 1D2[6:0] is LCD Module version ID.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Not Fixed
S/W Reset Not Fixed
H/W Reset Not Fixed
"""""""" F=====7~ """ """77
! Legend :
1
! 1
! )
! |
1/ Parameter /:
‘ ‘
! 1
1
Flow Char : i
1% Parameter: 1D2[6:0] i i
[ |
! 1
| Sequential !
' transfer !
! 1
e e e e e __ n
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6.3.16. WRID3 (D2h): Write ID3 Value

D2H WRID3 (Write ID3 Value)
Inst / Para D/ICX | WRX | RDX | D17-8| D7 D6 D5 D4 D3 D2 D1 DO | (Code)
WRID3 0 0 1 - 1 1 0 1 0 0 1 0 (D2h)
1% Parameter 1 T 1 - D37 | D36 | ID35 | D34 | D33 | D32 | D31 | D30

NOTE: “-*“ Don’t care

-Write 8-bits data of project code module to save it to NV memory.
-The 1% parameter ID3[7:0] is product project ID.
Description
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
_______________ r==-=-"="="7° 7"~ 7"777™7
! Legend N
1
! 1
! |
! |
'/~ Parameter /:
‘ ‘
! 1
1
1% Parameter: ID3[7:0] i i
: ’
. |
! 1
| Sequential !
' transfer !
! 1
N 1
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6.3.17. RDID4 (D3h): Read the ID4 value

Mode

Sequential
transfer

D3H RDID4 (Read the ID4 value)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID4 0 1 1 - 1 1 0 1 0 0 1 1 (D3h)
1% Parameter 1 1 1 - - - - - - - - -
2" Parameter 1 1 0 - ID417 | ID416 | 1D415 | ID414 | ID413 | ID412 | 1D411 | ID410 -
3" Parameter 1 1 1 - ID427 | 1D426 | 1D425 | 1D424 | ID423 | ID422 | ID421 | 1D420 -
4™ Parameter 1 1 1 - ID437 | 1D436 | 1D435 | ID434 | ID433 | ID432 | ID431 | ID430 -
5" Parameter 1 1 0 - ID447 | 1D446 | 1D445 | 1D444 | ID443 | ID442 | ID441 | 1D440 -
NOTE: “-* Don'’t care
-Read the Driver IC information from mask value.
-The 1 parameter is dummy data.
-The 2™ parameter ID41[7:0] is Driver IC ID code.
Description -ID41[7:0] is 06H.
-The 3" parameter ID42[7:0] is Driver IC Part number ID. It is 14H.
-The 4" & 5" parameter |ID43[7:0] & ID44[7:0] are Driver IC version ID.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value-
ID41[7:0] ID42[7:0] ID43[7:0] 1D44[7:0]
Default Power On Sequence 06H 06H 01H 00H
S/W Reset 06H 06H 01H 00H
H/W Reset 06H 06H 01H 00H
Serial I/F Mode Partial I/F Mode i e
! Legend :
1
! 1
RDID4 (D3h) RDID4 (D3h) : :
Host ' )
1
Dummy Clock Dummy Read | !
yd eyl / : :
’ |
Flow Chart / Send 1D41[7:0] / / Send 1D41[7:0] / | !
e =
| 1
1
l :
! 1
! :
: 1

! !
/Send ID43[7:O]/ /Send ID43[7:O]/
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6.3.18. NVFCTRL1 (D9h): NV Memory Function Controller 1

D9H NVFCTR1 (NV Memory Function Controller 1)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
NVFCTR1 0 0 1 - 1 1 0 1 1 0 0 1 (D9h)
NOTE: “-*“ Don’t carel
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=VDDOF->

EXTC

w Command

Check the display quality

Prepare the data that will be

written into OTP cell

OTP programming procedure

- Write WVMH[6:0] for VCOMH voltage to $D9 when the value is considered as the optimum for display quality.
- The endurence for OTM3206A NV memory is 4 times for ID2, ID3, and VCOMH.

EXTC=VDDIO

l

SLPOUT(SI11:

|

RAMWR($2C;

I

VMCTRI(GSCS:
=tblxas xxxx

l

DISPON($29;

VMCTRIGCS:
=t ECxxs xxax

I

WRIC2GL 1
WRIC3(SC2;

l

NVFCTR3(SDE}
_blnnonnnn.

I

SLPING IO
Wait more thanSCms

I

VCOMH =7 bnnnnnnn

Apply 7.5 V at OTP_POWER pad

Wait more than 20Cms

NVFCTRIGSLY:

Wait more than S0Cms
NVFCTR2(SDE:

Wail rc thanlCms

Ve

trom QTP_POWER pad
Wait more than 1{ms

l

HARDWARE
__RESET

)

Description OUTE1:
Verity the progamming
procedure by read back the data RDVMHSCE
through $C¢
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Restriction The endurence of ID2, ID3, and VMH is 4 times.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Not Fixed
S/W Reset Not Fixed
H/W Reset Not Fixed
" Legend
/ Parameter /"
NVFCTR1 (D9h)
Flow Chart

r
1
1
1
I
1
1
1
1
)
I
1
I
1
1
1
1
1
1
1
I
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1
1
1
1
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1
I

Mode

Sequential
transfer

© ORISE Technology Co., Ltd.
Proprietary & Confidential

103

MAR. 27, 2009
Preliminary Version: 0.5




B’ & & Preliminary
Orise TEGH OTM3206A

6.3.19. NVFCTR2 (DEh): NV Memory Function Controller 2

DEH NVFCTR2 (NV Memory Function Controller 2)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
NVFCTR2 0 0 1 - 1 1 0 1 1 1 1 0 (DEh)
1% Parameter 1 0 1 - 1 SMY | SMX | SRGB 0 0 LCM1 | LCMO -

NOTE: “-“ Don’t care

- Please refer to $D9 for details.
-Write LCM[1:0], SRGB, SMX and SMY to NV memory.
Description |- SMY is Gate driver output direction selection
- SMX is Source driver output direction selection
- SRGB is RGB arrangement selection:
- LCM[1:0] is Liquid Crystal Type selection.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
"""""""" i Legend |
1
! 1
! |
! |
'/~ Parameter /:
‘ ‘
! 1
1
Flow Char : i
1% Parameter: i i
SRGB,LCM[1:0] : i
1
' Sequential !
' transfer !
! 1
N 1
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6.3.20. NVFCTRS3 (DFh): NV Memory Function Controller 3

DEH NVFCTR3 (NV Memory Function Controller 3)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
NVFCTR3 0 1 1 - 1 1 0 1 1 1 1 1 (DFh)
1% Parameter 1 T 1 - 1 VMH6 | VMH5 | VMH4 | VMH3 | VMH2 | VMH1 | VMHO -
2* Parameter 1 T 1 - VMAG6- [ VMA5 | VMA4 | VMA3 | VMA2 | VMA1 | VMAO
NOTE: “-“ Don't care
Description | - Please refer to $D9 for details.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Not Fixed
S/W Reset Not Fixed
H/W Reset Not Fixed
"""""""" r==-=-"="="7°7""7"7777™79
! Legend N
1
! 1
! |
! |
+ /~ Parameter /:
‘ ‘
! 1
1
1% Parameter: i i
: ’
. |
! 1
| Sequential !
' transfer !
! 1
N 1
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6.3.21. GMCTRP(EOh): Gamma Correction Characteristics Setting

EOH GMCTRP1 (Gamma ‘+'polarity Correction Characteristics Setting)
Inst / Para DICX | WRX | RDX |D178] D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | (Code)
GMCTRP1 0 T 1 ] 1 1 1 0 0 0 0 0 (EOh)
+ Paramoter ] N 1 - - [ PVR1 | PVRT | PVRT | PVRT | PVRT | PVR1
vos- | vorag | vosg | vopp | vorg | vorog
" arametor ] N 1 - - [ PVRT | PVRT | PVR1 | PVRT | PVR1 | PVR1
vis) | vl | v | v | vap | vagor
2% Parametor ] N 1 - - — [ PVR1 | PVRT | PVR1 | PVRT | PVR1 | PVRI
vors] | vepg | verr | ver | ovep | v
" Darameter ] N 1 - - ~ [ PVR1 | PVRT | PVR1 | PVRT | PVR1 | PVRI
ve1[s] | ve1p4] | vetra) | ve[e | ve1p] | vei[o]
5" Parameter ] ; 1 - - [ PVR1 | PVRT | PVR1 | PVRT | PVR1 | PVR1
ve2[5] | ve274] | ve213] | ve2r2] | ve2r | ve2[o]
5" Parameter ] ’ 1 - - - PVR1| PVR1 | PVR1 | PVR1 | PVR1 | PVRI
v63[5)- | ve3[4] | ve3[3] | vese] | vesp] | ves[o]
h Borametor ] N 1 - - | PVRZ| PVR2 | PVR2 | PVR2 | PVR2 | PVR2
v13(s] | V3] | va3ga) | vasg | vasp | vasiol
&" Parametor ] ; 1 - - [ PVR2 | PVR2 | PVR2 | PVR2 | PVR2 | PVR2
vso[s] | vs074] | vsor3] | vsor2) | vsor] | vso[o]
o Parameter ] : 1 - - - - — | PVR3 [ PVR3 | PVR3 | PVR3
va[3] | vap) | vap | vapo
" PVR3 | PVR3 | PVR3 | PVR3
10" Parameter 1 0 1 L - - - R vaa) | vel | e | veio)
" PVR3 | PVR3 | PVR3 | PVR3
117 Parameter 1 T . i - - - = | veor3y | veop2 | vaor] | veorog
" PVR3 | PVR3 | PVR3 | PVR3
127 Parameter 1 T ! - - - - = veray | very | verpy | verior
" PVR3 | PVR3 | PVR3 | PVR3
13" Parameter 1 T ! - - 7 \ = | vaerar | vas2] | vaspi] | vas[o)
14" Parameter ] N 1 - - \ - | PVR3 [ PVR3 | PVR3 | PVR3
va33] | vas] | vaspi | vaspo)

NOTE: “-“ Don’t care

-The default vaule for gamma register is for MVA LC type, GAMMA curve 2.2.
-The gamma volatge

Gamma?2.2_POS

5.000
—=— Gamma?2.2_POS L

4.000 |
Description
3.000 |

2.000

1.000

0.000

Restriction
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Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

T " Llegend
/~ Parameter /"

GMCTRP_R (EOh)

r |
! 1
! 1
! 1
! 1
! 1
! |
! |
! 1
P 1
! 1
' |
1

1% Parameter: ' |

14" Parameter: i |
: Mode i
. i
! 1
| Sequential !
' transfer !
! 1
e e e e e e e 1
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6.3.22. GMCTRN (E1h): Gamma Correction Characteristics Setting

E1H GMCTRNL1 (Gamma ‘-’polarity Correction Characteristics Setting)
Inst / Para DICX | WRX | RDX |D17-8] D7 | D6 | D5 | Da | D3 | D2 | DA DO | (Code)
GMCTRN1 0 T 1 ] 1 1 1 0 0 0 0 1 (E1h)
+ Paramoter ] N 1 - - ~ [-NVR1| NVRT | NVRT | NVRT | NVRT | NVR1
vors] | vor) | vorsg | vorp | vop) | vopog
" arametor ] N 1 - - [ NVR1 | NVRT | NVR1 | NVRT | NVR1 | NVRH
vis) | vl | v | v | vap | vagor
2% Parametor ] N 1 - - ~ | NVR1 | NVRT | NVR1 | NVRT | NVR1 | NVR1
vors] | vepg | verr | ver | ovep | v
" Darameter ] N 1 - - — | NVR1 | NVRT | NVR1 | NVRT | NVR1 | NVR1
ve1[s] | ve1p4] | vet[a) | ver | ve1[] | ve[o]
5" Parameter ] ’ 1 - - [ NVR1 | NVR1 | NVR1 | NVR1 | NVR1 | NVR1
ve2[5] | ve274] | ve213 | ve2r2] | ve2r | ve2[o]
5" Parameter ] N 1 - - - NVR1[ NVR1 [ NVR1 | NVR1 | NVR1 | NVR1
ve3[s)- | ve3j4] | ve3ra] | vesz) | vear] | vesol
h Borametor ] N 1 - - [ NVR2 | NVR2 | NVR2 | NVR2 | NVR2 | NVR2
v13(s] | V3] | vasga) | vasg | vasp | visiol
&" Parametor ] ; 1 - - . NVR2[ NVR2 | NVR2 | NVR2 | NVR2 | NVR2
vso[s] | v5074] | V5013 | vsor2] | vsor] | vso[o]
o Parameter ] : 1 - - - - ~ | NVR3 [NVR3 | NVR3 | NVR3
va[3] | vap) | vap | vapo)
" NVR3 | NVR3 | NVR3 | NVR3
10" Parameter 1 0 1 L - - - R vapa] | vei2l | var | Vel
1" Parametor ] ’ y ) - - - | NVR3 [ NVR3 | NVR3 | NVR3
v203] | v20r2] | v2op1] | v2o(o]
" NVR3 | NVR3 | NVR3 | NVR3
127 Parameter 1 T ! - - - - = veray | very | verpy | verior
" NVR3 | NVR3 | NVR3 | NVR3
13" Parameter 1 T ! - - 7 \ = | vaerar | vasi2] | vaspi] | vasio)
14" Parameter ] N 1 - - \ - | NVR3 [ NVR3 | NVR3 | NVR3
va33] | vasp2) | vast] | vasiol

NOTE: “-“ Don’t care

-The default vaule for gamma register is for MVA LC type, GAMMA curve 2.2.
-The gamma volatge
Gamma2.2_NEG
5.000
—=— Gamma?2.2_NEG
4.000
Description
3.000 F
2.000 F
1.000
0.000 "
0 10 20 30 40 50 60
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Flow Chart

GMCTRN (E1h)

1 Parameter:

14" Parameter:

/ Parameter /"

g

Mode

Sequential
transfer
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7. FUNCTION DESCRIPTIONS

MODE Interface Data Interface Control Signal
8-bits Parallel DO~D7
9-bits Parallel DO~D8
8080-MODE
16-bits Parallel D0~D15
. CsSX
18-bits Parallel DO~D17 D/CX
i \ WRX (R/WX)
8-bits Parallel DO~D7 RDX (E)
9-bits Parallel D0O~D8
6800-MODE
16-bits Parallel D0~D15
18-bits Parallel D0~D17
I D/CX (SCL)
3-Pin SPI DO (SDA) csx
D/CX (SCL)
4-Pin SPI DO (SDA) CSX
WRX (D/CX)

Note 1 : In SPI I/F, DO (Data bus bit 0) is used as Serial input/ output signal.(SDA)
Note 2 : In SPI I/F, D/CX is used as serial clock.(SCL)

Note 3 : In 4-Pin SPI I/F, WRX is used as data/command flag.( D/CX)

7.1. MPU Interface
7.1.1. Interface Type Selection

The MPU interfaces of OTM3206A support 8-bit, 9-bit, 16-bit, and 18-bit's 80- or 68-system Interface and Serial Peripheral Interface (SPI),
which can be set by the IM3/2/1/0 pins. The MPU interface can set instructions and access RAM. Table 7.2.1 depicts the interface
corresponding to IM3/2/1/0 settings.

Table 7.2.1
IM3 | IM2 | IM1 | IMO Interface Read back selection
0 0 0 0 |8080 MCU 8-bits Parallel RDX strobe (8-bits read data and 8-bits read parameter)
0 0 0 1 8080 MCU 9-bits Parallel RDX strobe (9-bits read data and 8-bits read parameter)
0 0 1 0 8080 MCU 16-bits Parallel RDX strobe (16-bits read data and 8-bits read parameter)
0 0 1 1 8080 MCU 18-bits Parallel RDX strobe (18-bits read data and 8-bits read parameter)
0 1 0 0 |6800 MCU 8-bits Parallel E strobe (8-bits read data and 8-bits read parameter)
0 1 0 1 |6800 MCU 9-bits Parallel E strobe (9-bits read data and 8-bits read parameter)
0 1 1 0 16800 MCU 16-bits Parallel E strobe (16-bits read data and 8-bits read parameter)
0 1 1 1 6800 MCU 18-bits Parallel E strobe (18-bits read data and 8-bits read parameter)
1 0 0 0 |3-Pin Serial interface Via the read instruction (8-bits, 24-bits and 32-bits read parameter
1 0 0 1 |4-Pin Serial interface Via the read instruction (8-bits, 24-bits and 32-bits read parameter

7.1.2.

8080-Series Parallel interface(IM3="0" & IM2="0")

The MCU uses a 11-wires 8-data parallel interface or 19-wires 16-data parallel interface or 12-wires 9-data parallel interface or 21-wires
18-data parallel interface. The chip-select CSX(active low) enables and disables the parallel interface. RESX (active low) is an external
reset signal. WRX is the parallel data write, RDX is the parallel data read and D[17:0] is parallel data.

The Graphics Controller Chip reads the data at the rising edge of WRX signal. The D/CX is the data/command flag. When D/CX="1", D[17:0]
bits are display RAM data or command parameters. When D/CX='0’, D[17:0] bits are commands.

The 8080-series bi-directional interface can be used for communication between the micro controller and LCD driver chip. The selection of
this interface is done when IM2 pin is low state (VSS). Interface bus width can be selected with IM2, IM1 and IMO.

The interface function of 8080-series parallel interface are given in Table 7 2.2
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Table 7.2.2 The function of 8080-series parallel interface

IM3 | IM2 | IM1 | IMO | Interface | D/CX | RDX | WRX Function
0 1 t  |Write 8-bits command (D7 to DO)
0 0 0 0 8-bits 1 1 1 |Write 8-bits display data or 8-bits parameter (D7 to DO)
Parallel 1 i 1 |Read 8-bits command (D7 to DO)
1 i 1 |Read 8-bits parameter or status (D7 to DO)
0 1 t  |Write 8-bits command (D7 to DO)
0 0 1 0 16-bits 1 1 t  |Write 16-bits display data (D15 to DO) or 8-bits parameter (D7 to D0)
Parallel 1 i 1 |Read 8-bits command (D7 to DO)
1 i 1 |Read 8-bits parameter or status (D7 to D0O)
0 1 t  |Write 8-bits command (D7 to DO)
0 0 0 1 9-bits 1 1 ?  |Write 9-bits display data (D8 to DO) or 8-bits parameter (D7 to DO)
Parallel 1 A 1 |Read 8-bits command (D7 to DO)
1 i 1 |Read 8-bits parameter or status (D7 to DO)
0 1 t  |Write 8-bits command (D7 to D0)
0 0 1 1 18-bits 1 1 t  |Write 18-bits display data (D17 to DO) or 8-bits parameter (D7 to D0)
Parallel 1 i 1 |Read 8-bits command (D7 to DO)
1 4 1 |Read 8-bits parameter or status (D7 to DO)
© ORISE Technology Co., Ltd. 111 MAR. 27, 2009
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7.1.2.1. Write cycle sequence

The write cycle means that the host writes information (command or/and data) to the display via the interface. Each write cycle (WRX
high-low-high sequence) consists of 3 control (D/CX, RDX, WRX) and data signals (D[17:0]). D/CX bit is a control signal, which tells if the
data is a command or a data. The data signals are the command if the control signal is low (='0’) and vice versa it is data (='1’).

WRX

D[17:0] ——<

The host starts to

control D[17:0] lines
when there is a falling

edge of the WRX

The display writes
D[17:0] lines when
there is a rising edge
of the WRX

The host stops to
control D[17:0] lines

Fig. 7.2.2.1.1 8080-Series WRX Protocol

Note: WRX is an unsynchronized signal (It can be stopped)

D[17:0] >®< CMD >< CMD >< PA; >< CMD >< PA;

1-byte command

2-byte command

N-byte command (PA=N-1)

>< PAN-2 >< PAN-1 >< P

DICX _\

RDX / a

WRX

D[17:0] >®< o X cvp X Pa, )

(WARW

< CMD >< PA, >< PAN-2 >< PAN-1 >

Host [17:0]
Host to LCD

Driver [17:0]
LCD to Host]" =

( CMD >< PA

>< PAN-2 >< PAN-1 >

CMD: Write command code

PA:

Parameter or RAM data

Signal on D[17:0], DCX. R/WX, E pins

during CSX="1" are ignored

Fig. 7.2.2.1.2 8080-Series parallel bus protocol, Write to register or display RAM
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7.1.2.2. Read Cycle Sequence

The read cycle (RDX high-low-high sequence) means that the host reads information from display via interface. The display sends data
(D[17:0]) to the host when there is a falling edge of RDX and the host reads data when there is a rising edge of RDX.

The display starts to The host reads The display stops to
control D[17:0] lines D[17:0] lines when control D[17:0]
when there is a falling there is a rising edge

edge of the RDX of RDX

Fig. 7.2.2.2.1 8080-Series RDX Protocol

Note: RDX is an unsynchronized signal (It can be stopped)

Read Parameter Read display RAM data

D[17:0] >®< CMD X DM X PA >< CMD X DM X data X _:>< data >

VN
o

D[17:0] >®< CMD >< DM >< PA >< CMD >< DM >< data X ::>< data >< P

Host [17:0] m JHZo _ R £ p
Host to LCD
LCD to Hostl DM data _ data P

CMD: Write command code ) .
PA: Parameter or RAM data Signal on D[17:0], DCX. R/WX, E pins
DM: Dummy during CSX="1" are ignored

Fig. 7.2.2.2.2 8080-Series parallel bus protocol, Read data from register or display RAM
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7.1.3.  6800-Series Parallel Interface (IM2="1" & IM3="0’)

The MCU uses a 11-wires 8-data parallel interface or 19-wires 16-data parallel interface or 12-wires 9-data parallel interface or 21-wires
18-data parallel interface. The chip-select CSX(active low) enables and disables the parallel interface. RESX (active low) is an external
reset signal. The R/WX is the Read/Write flag and D[17:0] is parallel data.

The Graphics Controller Chip reads the data at the falling edge of E signal when R/WX="1’ and Writes the data at the falling of the E signal
when R/WX="0". The D/CX is the data/command flag. When D/CX="1", D[17:0] bits are display RAM data or command parameters. When
D/C="0’, D[17:0] bits are commands.

The 6800-series bi-directional interface can be used for communication between the micro controller and LCD driver chip. The selection of
this interface is done when IM2 pin is high state (VDDIO). Interface bus width can be selected with IM2, IM1 and IMO.

The interface functions of 6800-series parallel interface are given in Table 7.2.3.

Table 7.2.3 The function of 6800-series parallel interface

IM3 [ IM2 | IM1 | IMO | Interface | D/ICX | RIWX E Function
0 0 | |Write 8-bits command (D7 to DO)
0 1 0 0 8-bits 1 0 | |Write 8-bits display data or 8-bits parameter (D7 to D0)
Parallel 1 1 | |Read 8-bits command (D7 to DO)
1 1 | |Read 8-bits parameter or status (D7 to D0)
0 0 {  |Write 8-bits command (D7 to DO)
0 1 1 0 16-bits 1 0 | |Write 16-bits display data (D15 to D0) or 8-bits parameter (D7 to DO)
Parallel 1 1 | |Read 8-bits command (D7 to DO)
1 1 | |Read 8-bits parameter or status (D7 to DO)
0 0 | |Write 8-bits command (D7 to DO)
0 1 0 1 9-bits 1 0 | |Write 9-bits display data (D8 to DO) or 8-bits parameter (D7 to DO)
Parallel 1 1 | |Read 8-bits command (D7 to DO)
1 1 | |Read 8-bits parameter or status (D7 to D0)
0 0 {  |Write 8-bits command (D7 to DO)
0 1 1 1 18-bits 1 0 | |Write 18-bits display data (D17 to DO) or 8-bits parameter (D7 to D0)
Parallel 1 1 | |Read 8-bits command (D7 to D0)
1 1 | |Read 8-bits parameter or status (D7 to DO)
© ORISE Technology Co., Ltd. 114 MAR. 27, 2009
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7.1.3.1. Write cycle sequence

The write cycle means that the host writes information (command or/and data) to the display via the interface. Each write cycle (E
low-high-low sequence) consists of 3 control (D/CX, E, R/WX) and data signals (D[17:0]). D/CX bit is a control signal, which tells if the data
is a command or a data. The data signals are the command if the control signal is low (='0’) and vice versa it is data (='1’).

RWX g

The host starts to The display writes The host stops to
control D[17:0] lines D[17:0] lines when control D[17:0] lines
when there is a rising there is a falling edge

edge of the E of the E

Fig. 7.2.3.1.1 6800-Series Write Protocol

Note: E is an unsynchronized signal (It can be stopped)

1-byte command 2-byte command N-byte command (PA=N-1)

D[17:0] ><E>< CMD >< CMD >< PA; >< CMD >< PA4 S >< PAN-2 >< PAN-1 >\ B

Diex |\ [N [

-
~

D[17:0] >®< CMD >< CMD >< PA, >< CMD X PA, >< PAv, >< PA >< P

=R O CI CIY S, G R G G &

Driver [17:0] Hi-Z
LCD to Hosfl* ==+ ="=—" A -

CMD: Write command code . .
PA: Parameter or RAM data Signal on D[17:0], DCX. R/WX, E pins
during CSX="1" are ignored

Fig. 7.2.3.1.2 6800-Series parallel bus protocol, Write to register or display RAM
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7.1.3.2. Read cycle sequence

The read cycle means that the host reads information (command or/and data) to the display via the interface. Each read cycle (E
low-high-low sequence) consists of 3 control (D/CX, E, R/WX) and data signals (D[17:0]). D/CX bit is a control signal, which tells if the data
is a command or a data. The data signals are the command if the control signal is low (='0’) and vice versa it is data (='1’).

RIWX

The display starts to The host reads The display stops to
control D[17:0] lines D[17:0] lines when control D[17:0] lines
when there is a rising there is a falling edge

edge of the E of the E

Fig. 7.2.3.2.1 6800-Series Read Protocol

Note: E is an unsynchronized signal (It can be stopped)

Read Parameter Read display RAM data

D[17:0] >®< CMD >< DM >< PA >< CMD >< DM >< data >< ::>< data >< P

Host [17:0] ._H.i-_z ......... _._._H.i-_z ......................... < P
Host to LCD
LCD to Hostl DM data _ data P

CMD: Write command code . .
PA: Parameter or RAM data Signal on D[17:0], DCX. R/WX, E pins
DM: Dummy during CSX="1" are ignored

Fig. 7.2.3.2.2 6800-Series parallel bus protocol, Read data from register or display RAM
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7.1.4. Serial Peripheral interface

7.1.4.1. 3-pin 9-bits SPI
The selection of this interface is done by IM2 and IM3. See the Table 7.2.4.1.

The serial interface is a 3-pin 9-bits bi-directional interface for communication between the micro controller and the LCD driver chip. The
3-pin serial use: CSX (chip enable), SCL (serial clock) and SDA (serial data input/output). Serial clock (SCL) is used for interface with MCU
only, so it can be stopped when no communication is necessary.

Table 7.2.4.1 Serial Interface Type Selection

IM3 | IM2 | IM1 | IMO Interface Read back selection
1 0 0 0 |3-Pin Serial interface Via the read instruction (8-bits, 24-bits and 32-bits read parameter

7.1.4.1.1. Command Write Mode

The write mode of the interface means the micro controller writes commands and data to the 3-Pin serial data packet contains a control bit
D/CX and a transmission byte. If D/CX is low, the transmission byte is interpreted as command byte. If D/CX is high, the transmission byte
is stored in the display data RAM (Memory write command), or command register as parameter.

Any instruction can be sent in any order to the DRIVER. The MSB is transmitted first. The serial interface is initialized when CSX is high. In
this state, SCL clock pulse or SDA data have no effect. A falling edge on CSX enables the serial interface and indicates the start of data
transmission.

3-pin Serial Data Stream Format

Transmission byte(TB) may be a command or a data

|D/CX|D7|D6|D5|D4|D3[D2[D1[DO]

oex| [ [ [ ][ [ [ doexp [ 1 [ [ [ 1 [ foext [ [T 11 T[T

(TB) (TB) (TB)

Fig. 7.2.4.1.1 Serial interface data Stream format

When CSX is high, SCL clock is ignored. During the high time of CSX the serial interface is initialized. At the falling edge of CSX, SCL can
be high or low. SDA is sampled at the rising edge of CSX. D/CX indicates, whether the byte is command code (D/CX='0’) or parameter/RAM
data (D/CX="1"). It is sampled when first rising edge of CSX. If CSX stay low after the last bit of command/data byte, the serial interface
expects the D/CX bit of the next byte at the next rising edge of SCL.

X 0 20X 0 XD

csx -\
rost | s0A XXX @EHDBEEEE@E@EO
" SCL_ﬂ]‘”|]‘|]‘|f|f|]‘|ﬂﬂf|_§ﬂﬂﬂﬂﬂﬂﬂﬂﬂ_

Command H Command / Parameter
CSX can be ‘H’ between parameter / command and
parameter/command SCL and SDA during CSX="H’ is invalid

Fig. 7.2.4.1.2 Serial interface Write protocol (Write to register with control bit in transmission)
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7.1.4.1.2. Read Functions

The read mode of the interface means that the micro controller reads register value from the Driver. To do the micro controller first has to

send a command (Read ID or register command) and then the following byte is transmitted in the opposite direction. After the read status
command has been sent, the SDA lin must be set to tri-state no later than at the falling edge of SCL of the last bit.

3-Pin Serial Protocol (for RDID1/RDID2/RDID3/0

Ah/0Bh/0Ch/0Dh/OEh/OFh command: 8-bit read)

®

N ® 0RO
CSX —| |_|
5 s _ FIAFLALFLAFLASLALFLALFLALFLALF L L f1
g
(SSDDAl) :> piexY D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO High-Z @
5  SDA igh-
H w0 N EEEEEE

3-Pin Serial Protocol (for RDDID command: 24-bit read)
XX G _ ™ RSO
csx | ]
(SSDDA;) :> D/CX( D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO High-Z @
e IR W 7 \ 4 I
%{ (SDDAO) - e (22X 22X )P0
e L Dummy Clock Cycle

3-Pin Serial Protocol (for RDDST command: 32-bit read)

e e c— . -
csX —| |_|D<:>

g Loyl tpul 1l
(SSDDAf) :)D’CX D7 X D6 X D5 X D4 X D3 D2 X D1 X DO i) High-Z

g { (SSDDAO) High-Z @<D30 @@@

L— Dummy Clock Cycle

Fig. 7.2.4.1.2 3-pin Serial interface Read protocol
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7.1.4.2. 4-pin 8-bits SPI
The selection of this interface is done by IM2 and IM3. See the Table 7.2.4.2.

The serial interface is a 4-pin 8-bits bi-directional interface for communication between the micro controller and the LCD driver chip. The
4-pin serial use: CSX (chip enable), SCL (serial clock), DCX(command or data) and SDA (serial data input/output). Serial clock (SCL) is
used for interface with MCU only, so it can be stopped when no communication is necessary.

Table 7.2.4.2 Serial Interface Type Selection

IM3 | IM2 | IM1 | IMO Interface Read back selection
1 0 0 1 |4-Pin Serial interface Via the read instruction (8-bits, 24-bits and 32-bits read parameter

7.1.4.2.1. Command Write Mode

The write mode of the interface means the micro controller writes commands and data to the 4-Pin serial data packet. If D/CX is low, the
transmission byte is interpreted as command byte. If D/CX is high, the transmission byte is stored in the display data RAM (Memory write
command), or command register as parameter.

Any instruction can be sent in any order to the DRIVER. The MSB is transmitted first. The serial interface is initialized when CSX is high. In
this state, SCL clock pulse or SDA data have no effect. A falling edge on CSX enables the serial interface and indicates the start of data
transmission.

4-pins Serial Data Stream Format

Transmission byte(TB) may be a command or a data
A
I N
MSB LSB
|D7|D6|D5|D4|D3[D2[D1]DO|

(TB) (TB) (TB)

Fig. 7.2.4.2.1 Serial interface data Stream format

When CSX is high, SCL clock is ignored. During the high time of CSX the serial interface is initialized. At the falling edge of CSX, SCL can
be high or low. SDA is sampled at the rising edge of CSX. D/CX indicates, whether the byte is command code (D/CX='0’) or parameter/RAM
data (D/CX="1"). It is sampled when first rising edge of CSX. If CSX stay low after the last bit of command/data byte, the serial interface
expects the D/CX bit of the next byte at the next rising edge of SCL.

4-pins Serial Interface Protocol

@( B )@( B )

CSX )\

fest | soA DEXXEEEEEENZASESEEEE
Driver) DICX O )@m —

se. _ MU uuIUL
Command Command / Parameter

CSX can be ‘H’ between parameter / command and
parameter/command SCL and SDA during CSX="H’ is invalid

Fig. 7.2.4.2.2 4-pins Serial interface Write protocol (Write to register with control bit in

00 1@
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7.1.4.2.2. Read Functions

The read mode of the interface means that the micro controller reads register value from the Driver. To do the micro controller first has to
send a command (Read ID or register command) and then the following byte is transmitted in the opposite direction. After the read status
command has been sent, the SDA lin must be set to tri-state no later than at the falling edge of SCL of the last bit.

4-pins Serial Protocol (for RDID1/ RDID2/ RDID3/ 0AH/ 0BH/ 0CH/ 0DH/ OEH/ OFH command: 8-bits read)

GX = X OO0
CSX /_
o | oL MU UL 1
Bren | piox XX
(SSDD?) D b7 X6 X5 X4 X D3 X2 XD1XD0 Hight-2 D7
(ggé) Hight-Z 07X p6X05XpaXp3Xp2Xp1 Dai—

4-pins Serial Protocol (for RDDID command: 24-bits read)

@( B O( B ).

Bk

csx _
e | oSO TUUTUU U UL UL L U 17
Bven | brex X
(SS%,;‘) D D7 XD6 XD5 XD4 XD3 XD2 X D1 X DO nght-z D7
Hight-Z g
| Dummy Clock Cycle = 8 clock

4-pins Serial Protocol (for RDDST command: 32-bits read)

X T8 (X T8 CXEXSX D)
CSX / \ -
= .
e | SCLTUUTTUULILS S SN JE N
(MCU to
Driver) D/CX X o :(
SDA ) D7 XD6 X D5 X D4 X D3 X D2 X D1 X DO Hight-2 D7
(SDI) — €D
SDA nght-Z 3 VW Vo Wy :: ..... g, ..‘_:. @—
(spoy i | T e o
L Dummy Clock Cycle = 8 clock
Fig. 7.2.4.2.2 4-pins Serial interface Read protocol
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7.1.5. Data Transfer Break and Recovery

If there is a break in data transmission by RESX pulse, while transferring a Command or Frame Memory Data or Multiple Parameter
command Data, before Bit DO of the byte has been completed, then DRIVER will reject the previous bits and have reset the interface such
that it will be ready to receive command data again when the chip select line (CSX) is next activated after RESX have been High state. See
the following example

@CX B X X:X B P

((csx | B
RESX < P Wait:for more than 10us
Host <
wa | see IR Tl FIFLFLAFLASTALFL
Bl © 000006 o 000000006
C /
< Parac;nn:artT;ar?dData PR < Command >
T

SCL and SDA during RESX = “L” is invalid and next
byte becomes command

Fig. 7.2.5.1 Serial bus protocol, write mode — interrupted by RESX

If there is a break in data transmission by CSX pulse, while transferring a Command or Frame Memory Data or Multiple Parameter
command Data, before Bit DO of the byte has been completed, then DRIVER will reject the previous bits and have reset the interface such
that it will be ready to receive the same byte re-transmitted when the chip select line (CSX) is next activated. See the following example

O S O i :
(csx (] [
AR N N A A A A R N
o e .G €0/C0.C0 SR, S 0.0, 66,08 /e (i

(MPU to
Driver) < L2 B > <
Command / Break Command /
Parameter / Parameter /
Data Data

Fig. 7.2. 5.2 Serial bus protocol, write mode — interrupted by CSX
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If 1, 2 or more parameter command is being sent and a break occurs while sending any parameter before the last one and if the host then
sends a new command rather than re-transmitting the parameter that was interrupted, then the parameters that were successfully sent are
stored and the parameter where the break occurred is rejected. The interface is ready to receive next byte as shown below.

Break PARA11 is sucessfully sended but PARA12
is breaked and need to be transfered again

»

\4

CMD1 | PARA11 |- PARA1R CMD2 |------- |
|

-4 CMD1 [+ PARA11 — PARA12 | { PARA13 |} --»

&

Command1 with 1% parameter (PARA11) should
be executed again to write remained parameter
(PARA12 and PARA13)

Fig.7.2.5.3 Write interrupts recovery (serial interface)

If a 2 or more parameter command is being sent and a break occurs by the other command before the last one is sent, then the parameters
that were successfully sent are stored and the other parameter of that command remains previous value.

PARA11 is sucessfully sent but the other parameters

are not sent and break happeds by the other
_command. o
|
CMD1 |— PARA11 | CMD2 F=-==-==-; |
' |
1
1
1
:
“-- CMD1 [{PARA11 | PARA12 | {PARA13 | -—p

<
Command1 with 1% parameter (PARA11) should
be executed again to write remained parameter
(PARA12 and PARA13)

Fig. 7.2.5.4 Write interrupts recovery (both serial and parallel interface)
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7.1.6. Data Transfer Pause

It will be possible when transferring a Command, Frame Memory Data or Multiple Parameter Data to invoke a pause in the data
transmission. If the Chip Select Line is released after a whole byte of a Frame Memory Data or Multiple Parameter Data has been
completed, then DRIVER will wait and continue the Frame Memory Data or Parameter Data Transmission from the point where it was
paused. If the Chip Select Line is released after a whole byte of a command has been completed, then the Display Module will receive
either the command’s parameters (if appropriate) or a new command when the Chip Select Line is next enabled as shown below.

This applies to the following 4 conditions:
1) Command-Pause-Command
2) Command-Pause-Parameter
3) Parameter-Pause-Command

4) Parameter-Pause-Parameter

7.1.6.1. Serial Interface Pause

@ B X () B P
csx | Pause B
st san L FIFF T L U L

(MPU to
SDA | Yo or X oeXos Yo X(os )Xoz Xor Xoo) Yoo oe XosX(oe XooXoz Xor Koo X

Driver)
_ Command / Parameter / Data _ Command / Parameter / Data _

»
< > <« »

=)
a
X

)

A
A

| SCL and SDA during CSX = “H” is invalid |

Fig. 7.2.6.1 Serial interface Pause Protocol (pause by CSX)

7.1.6.2. Parallel Interface Pause

csx T [ TR
o D G G

RDX

WRX I_T ——————————————— _I_T

D[17:0] XD17to DX Xamo DOX
Command / Pause Command /
Parameter Parameter

Fig. 7.2.6.2 Parallel bus Pause Protocol (paused by CSX)
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7.1.7.

Data Transfer Modes

The Module has three kinds colour modes for transferring data to the display RAM. These are 12-bit colour per pixel, 16-bit colour per pixel
and 18-bit colour per pixel. The data format is described for each interface. Data can be downloaded to the Frame Memory by 2 methods.

7.1.7.1. Method 1

The Image data is sent to the Frame Memory in successive Frame writes, each time the Frame Memory is filled, the Frame Memory pointer
is reset to the start point and the next Frame is written.

Start
Start Frame Image Image Image
Memory Data Data Data
Write Frame 1 Frame 2 Frame 3

Stop

Any

7.1.7.2. Method 2

Command

Image Data is sent and at the end of each Frame Memory download, a command is sent to stop Frame Memory Write. Then Start Memory
Write command is sent, and a new Frame is downloaded.

Note:

1) These apply to all data transfer Colour modes on both serial and parallel interfaces.

Start
Start Frame Image Any Start Frame Image Any
Memory Data Command Memory Data Command
Write Frame 1 Write Frame 2
Stop
Any
Command

2) The frame memory can contain both odd and even number of pixels for both methods. Only complete pixel data will be stored in the

frame memory.
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7.2. MCU Data Colour Coding

7.2.1.

- Parallel 8-Bits Bus Interface (IM1, IMO= “00")
Table 7.3.1.1 8-Bits Parallel Interface Set Table

MCU Data Colour Coding for RAM data Write

Register D17 [D16|D15|D14 |D13 (D12 | D11 |D10| D9 [ D8 | D7 | D6 | D5 ( D4 | D3 | D2 | D1 | DO Command
Command x | x| x [ x| x| x| x| x| x| x]Jo]lo|1]o|1]1]0]o0 2CH
3AH D17|D16]D15|D14| D13 |D12| D11 (D10 | D9 | D8 Colour
X X X X X X X X X X
03h X X X X x | x X X % x 4K-Colour
(2-pixels/ 3-byyes)
X X X X X X X X X X
05h X X X X X X X X X X (_35K-Colour
X X X X X X X X X X (1-pixels/ 2-byyes)
X X X X X X X X X X
06h X X X X X X X X X X 262K-Colour
(1-pixels/ 3byyes)
X X X X X X X X X X
- Parallel 16-Bits Bus Interface (IM1, IMO= “10")
Table 7.3.1.2 16-Bits Parallel Interface Set Table
Register D17 |D16|D15|D14 |D13 (D12 |D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Command
Command X x| x| x| x| x| x| x| x| x]o]o 1 0 1 1 0| O 2CH
3AH D17|D16]D15|D14 | D13 |D12| D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Colour
03h X X X X X 4K-Colour
05h X X 65K-Colour
X X X X
06h " » " " 2§2K-Colour
(2-pixels/ 3byyes)
X X X X
- Parallel 9-Bits Bus Interface (IM1, IMO= “01")
Table 7.3.1.3 9-Bits Parallel Interface Set Table
Register D17|D16]D15|D14 |D13|D12 | D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Register
Command X X X X x | x X X X x| o] o 1 0 1 1 0| O 2CH
3AH D17|D16]D15|D14 | D13 |D12| D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Colour
X X X X x. || x X X X (1-pixels/ 2bytes)
- Parallel 18-Bits Bus Interface (IM1, IMO= “11")
Table 7.3.1.4 18-Bits Parallel Interface Set Table
Register D17 |D16|D15|D14|D13|D12 | D11 |(D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Register
Command X X X X X X X X X X 0 0 1 0 1 1 0 0 2CH
3AH D17 |D16]D15| D14 |D13|D12 (D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Colour
03h X X X X X 4K-Colour

05h

Note: ‘x’ Don't care, but need to set VDDIO or VSS level.

X

X

65K-Colour
262K-Colour
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7.2.1.1. Parallel 8-Bits Bus Interface for RAM Data Write (IM1, IMO=“00")

Different display data formats are available for three colours depth supported by listed below.
- 4K-Colours, RGB 4,4,4-bits input data. (3AH="03h")

- 65K-Colours, RGB 5,6,5-bits input data. (3AH="05h")

- 262K-Colours, RGB 6,6,6-bits input data. (3AH="06h")

(1). 8-bits data bus for 12-bits/pixel (RGB 4-4-4-bits input), 4K-colours, 3AH="03h"

There are 2 pixels (6 sub-pixels) per 3-bytes.

RESX -
IM1/IMO M1, IMO = "00”

Ll

Pixel n Pixel n+1

12-bits\ /1 2-bits

Look-Up Table for 4K-colors or data mapping (12-Bits to 18-Bits)

18-pits\ : / 18-pits |

Frame - ="
Memory

Notel. The data order is ad follows, MSB=D7, LSB=DO0 and picture data is MSB=Bit 3, LSB=Bit 0 for Red, Green and Blue data.
Note 2.3-times transfer is used to transmit 1 pixel data with the 12-bits color depth information.
Note 3. ‘- = Don't care - Can be set to VDDIO or VSS level

© ORISE Technology Co., Ltd. 126 MAR. 27, 2009
Proprietary & Confidential Preliminary Version: 0.5



18 & & &

OriseE TECH

(2). 8-bits data bus for 16-bits/pixel (RGB 5-6-5-bits input), 65K-colours, 3AH="05h"

There are 1 pixels (3 sub-pixels) per 2-bytes.
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RESX

IM1/IMO M1, IMO ="00”

Pixel n

Pixel n+1

16-bits

/ 16-bits

Look-Up Table for 4K-colors or data mapping (16-Bits to 18-Bits)

1 S-Pits\ ! /1 8-=pits

Frame - --
- -

Notel. The data order is ad follows, MSB=D7, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green and MSB=Bit 4, LSB=Bit 0 for

Red and Blue data.

Note 2.2-times transfer is used to transmit 1 pixel data with the 16-bits color depth information.
Note 3. ‘- = Don't care - Can be set to VDDIO or VSS level

© ORISE Technology Co., Ltd.
Proprietary & Confidential

127

MAR. 27, 2009
Preliminary Version: 0.5



1B’ A & Preliminary
Orise TEGH OTM3206A

(3). 8-bits data bus for 18-bits/pixel (RGB 6-6-6-bits input), 262K-colours, 3AH="06h"

There are 1 pixels (3 sub-pixels) per 3-bytes.

RESX -
IM1/IMO  IM1. IMO = 00"

csx |

D/CX yd
Y A B T | @) W W R )
i WRX | I} | I} | i | I} | f :
1 .
: 1
! RDX ¢ 8080-Series control pins ;
F——-—————————2R T\ -y =
i R/WX ‘O 6800-Series control pins |

Pixel n Pixel n+1

18-bits\w i / 18-bits

Notel. The data order is ad follows, MSB=D7, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Green and Blue data.
Note 2.3-times transfer is used to transmit 1 pixel data with the 18-bits color depth information.
Note 3. ‘- = Don't care - Can be set to VDDIO or VSS level
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7.2.1.2. Parallel 16-Bits Bus Interface for RAM Data Write (IM1, IMO="10")

Different display data formats are available for three colors depth supported by listed below.
- 4K-Colours, RGB 4,4,4-bits input data. (3AH="03h")
- 65K-Colours, RGB 5,6,5-bits input data. (3AH="05h")
- 262K-Colours, RGB 6,6,6-bits input data. (3AH="06h")

(1). 16-bits data bus for 12-bits/pixel (RGB 4-4-4-bits input), 4K-colours, 3AH="03h"

There are 1 pixel (3 sub-pixels) per 1 bytes

RESX <«
IM1/IMO~ IM1. IM0O="01"
csx |
D/CX yd
:- WRX | L1 L1 - L1 :
' RDX q 8080-Series control 1
!-"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_'égdbfs"erié's_c'c;n_t;él_;
i 1 1 1 1 :
—__- = >
—__- > >
—_ - S >
= G >

199900059900,

199900660998
199900660998
999990699999.)..

Pixel n Pixel n+1 Pixel n+2 Pixel n+3
12-bits | J 12-bits
| Look-Up Table for 4K-colors or data mapping (12-Bits to 18-Bits) |

i 18-bits\ i / 158-bits

Frame --
Memory

Notel. The data order is ad follows, MSB=D15, LSB=D0 and picture data is MSB=Bit 3, LSB=Bit O for Red, Green and Blue data.
Note 2.1-times transfer is used to transmit 1 pixel data with the 12-bits color depth information.
Note 3. ‘- = Don't care - Can be set to VDDIO or VSS level
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(2). 16-bits data bus for 16-bits/pixel (RGB 5-6-5-bits input), 65K-colours, 3AH="05h"
There are 1 pixel (3 sub-pixels) per 1 bytes

RESX -
IM1/IMO —_IM1. IMO="01"

Pixel n Pixel n+1 Pixel n+2 Pixel n+3

16-bits\ / 16-bits

Look-Up Table for 4K-colors or data mapping (16-Bits to 18-Bits)

/ 1 8-=bits

—

18-pits
Frame ==
Memory

Notel. The data order is ad follows, MSB=D15, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green, and MSB=Bit 4, LSB=Bit 0 for
Red and Blue data.

Note 2.1-times transfer is used to transmit 1 pixel data with the 16-bits color depth information.
Note 3. *-* = Don't care - Can be set to VDDIO or VSS level
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(3). 16-bits data bus for 18-bits/pixel (RGB 6-6-6-bits input), 262K-colours, 3AH="06h"

There are 2 pixel (6 sub-pixels) per 3 bytes

RESX -

IM1/IMO IM1. IM0="01"

il

Pixel n Pixel n+1

1 8-Pits\ i /1 8-=bits

Notel. The data order is ad follows, MSB=D15, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Green and Blue data.
Note 2.3-times transfer is used to transmit 1 pixel data with the 18-bits color depth information.
Note 3. ‘- = Don't care - Can be set to VDDIO or VSS level
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7.2.1.3. Parallel 9-Bits Bus Interface for RAM Data Write (IM1, IMO="01")

Different display data formats are available for three colors depth supported by listed below.

- 262K-Colours, RGB 6,6,6-bits input data. (3AH="06h")

(1). 9-bits data bus for 18-bits/pixel (RGB 6-6-6-bits input), 262K-colours, 3AH="06h"

There is 1 pixel (3 sub-pixels) per 2 bytes

RESX -
IM1/IMO IM1. IMO = “10"

Pixel n Pixel n+1

18—pits\ \ / 18-bits
1 1 |

Notel. The data order is ad follows, MSB=D8, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit O for Red, Green and Blue data.
Note 2.3-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.
Note 3. *-* = Don't care - Can be set to VDDIO or VSS level

© ORISE Technology Co., Ltd. 132 MAR. 27, 2009
Proprietary & Confidential Preliminary Version: 0.5



1B’ A & Preliminary
Orise TEGH OTM3206A

7.2.1.4. Parallel 18-Bits Bus Interface for RAM Data Write (IM1, IMO="11")

Different display data formats are available for three colors depth supported by listed below.
- 4K-Colours, RGB 4,4,4-bits input data. (3AH="03h")
- 65K-Colours, RGB 5,6,5-bits input data. (3AH="05h")
- 262K-Colours, RGB 6,6,6-bits input data. (3AH="06h")

(1). 18-bits data bus for 12-bits/pixel (RGB 4-4-4-bits input), 4K-colours, 3AH="03h"

There is 1 pixel (3 sub-pixels) per 1 bytes
RESX ¢’

IM1/IMO  IM1_IM0="11"

csx |

' RDX « 8080-Series control !

R/WX ‘O 6800-Series control !

- > > > >

- > e A G,

- > e .. A
i i i &>
<R1_Rit>r—<Re Rit >—<R2 Rit > R4 Rit >
<R1_Rit>—<R? Rit >—<R2 Rit > R4 Rit >
DG
<&1 Rit>—<G2 Rit>r<Ga Rit>—< G4 Rit>
Gl —@Ri—<@ri>—GaRi>
G ri> G2 ri>—<Ga Ri> <G4 Ri>
<{e1 Rit>—<G2 Rit>—<62 Rit>—< G4 Rit>
<Za1 Rit>—+<R2 Rit>—<Ra Rit >+ R4 Rit >
<r1_Rit>—<R? Rit > R2 Rit >+ R4 Rit >
G — GG
Pixel n Pixel n+1 Pixel n+2 Pixel n+3
12-bits\ j1 2-bits

| Look-Up Table for 4K-colors or data mapping (12-Bits to 18-Bits) |
18-bits\ i / 1 8-bits

Frame
Memo

Notel. The data order is ad follows, MSB=D17, LSB=DO0 and picture data is MSB=Bit 3, LSB=Bit 0 for Red, Green and Blue data.
Note 2.1-times transfer is used to transmit 1 pixel data with the 12-bits color depth information.
Note 3. ‘- = Don't care - Can be set to VDDIO or VSS level
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(2). 18-bits data bus for 16-bits/pixel (RGB 5-6-5-bits input), 65K-colours, 3AH="05h"
There are 1 pixel (3 sub-pixels) per 1 bytes

RESX
IM1/IMO —_IMT. IMO="11"

D17 —<_ - >
D16 —<_ - >
D15
D14 —<_ - >
D13 ;
D12
D11
D10 —<_ - >
D9
D8
D7
D6
D5
D4
D3
D2
D1
DO

9963063000000,
9906906900000,
9006806900000
99EIREI00000.)

Pixel n Pixel n Pixel n Pixel n
16-bits\ / 16-bits

Look-Up Table for 65K-colors or data mapping (16-Bits to 18-Bits)

1 8-Ibits\ ! /1 8-pits i

Frame - -
Memory

Notel. The data order is ad follows, MSB=D17, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green, and MSB=Bit 4, LSB=Bit 0 for
Red and Blue data.

Note 2.1-times transfer is used to transmit 1 pixel data with the 16-bits color depth information.
Note 3. *-* = Don't care - Can be set to VDDIO or VSS level
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(3). 18-bits data bus for 18-bits/pixel (RGB 6-6-6-bits input), 262K-colours, 3AH="06h"
There are 1 pixel (6 sub-pixels) per 1 bytes

RESX

IM1/IMO ~ IM1. IMO="11"

csx |

D/CX e
| WRX T f | f L f | f Laf@\\ ] :
: RDX « 8080-Series control pins!
At SRy W 1. ORI (ol i Sqeibd s
i RWX 0 6800-Series control pins -

D17
D16
D15
D14

D13
D12
D11
D10
D9

D8
D7
D6
D5
D4
D3
D2

D1

10099990006099400
10099990006 009909

1004999900500000

DO

bits\
1

18-

Frame - I
Memory
1

~
-
©
=
=
7]

1 1 1

1 [}

Notel. The data order is ad follows, MSB=D17, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit O for Red, Green and Blue data.
Note 2.1-times transfer is used to transmit 1 pixel data with the 18-bits color depth information.

Note 3. ‘- = Don't care - Can be set to VDDIO or VSS level
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7.2.2.

- Parallel 8-Bits Bus Interface (IM1, IMO= “00”)

MCU Data Colour Coding for RAM data Read

Table 7.3.2.1 8-Bits Parallel Interface Set Table
Register D17 | D16 D15|D14| D13 |D12| D11 (D10| D9 ( D8 | D7 | D6 | D5 | D4 [ D3 | D2 | D1 | DO Command
Command X X X X X | x X X X x| o] o 1 0 1 1 1 0 2EH
D17 [D16]D15|D14|D13|D12| D11 (D10( D9 [ D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Colour
Read X X X X X X X X X X X X
Data Format X X X X X X X X X X X X 462K-Colour
(1-pixels/ 3byyes)
X X X X X X X X X X X X
- Parallel 16-Bits Bus Interface (IM1, IMO= “10")
Table 7.3.2.2 16-Bits Parallel Interface Set Table
Register D17|D16]D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Command
Command X X X X X X X X X x| o] o 1 0 1 1 1 0 2EH
D17|D16]D15|D14|D13|D12| D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Colour
Read X X X X X X
262K-Colour
Data F t
X X X X X X
- Parallel 9-Bits Parallel Interface (IM1, IMO= “01")
Table 7.3.2.3 9-Bits Parallel Interface Set Table
Register D17|D16]D15|D14|D13|D12| D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Register
Command X X X X X X X X X X 0 0 1 0 1 1 1 0 2EH
Read D17 D16 D15|D14 | D13 |D12| D11 (D10| D9 ( D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Colour
Data Format |- X X X X X X X X 2§2K-CO|OUF
X X X X X X X X X (1-pixels/ 2bytes)
- Parallel 18-Bits Parallel Interface (IM1, IMO= “11”)
Table 7.3.2.4 18-Bits Parallel Interface Set Table
Register D17 |D16]D15| D14 |D13|D12 | D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Register
Command X X X X X X 0 2EH
Read
Data Format 262K-Colour
Note . ‘X’ Don't care, but need to set VDDIO or VSS level.
MAR. 27, 2009
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7.2.2.1. Parallel 8-Bits Bus Interface for RAM Data Read (IM1, IMO= “00")
There are 1 pixels (3 sub-pixels) per 3-bytes. (RGB 6-6-6-bits output)

RESX -
IM1/IMO  IM1. IMO = "00”

csx |

1 WRX _\_T v 8080-Series control pins ;

I.—————————————————————————————————————————————————————————————————

1 RWX ¢ [ 6800-Series control pins !

Dummy Pixel

Notel. The data order is ad follows, MSB=D7, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Green and Blue data.
Note 2.3-times transfer is used to transmit 1 pixel data with the 18-bits color depth information.
Note 3. ‘- = Don't care - Can be set to VDDIO or VSS level
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7.2.2.2. Parallel 16-Bits Bus Interface for RAM Data Read (IM1, IMO= “10")
There are 2 pixel (6 sub-pixels) per 3 bytes (RGB 6-6-6-bits output)

RESX -
IM1/IMO  IM1. IMO = "01”

csx |

D/CX
I, 1 P 1 AT 1. | S
1 .
: 1
I WRX |—T v 8080-Series control pins
F———————————— e ——— ey = ) T
i RWX < [ 6800-Series control pins !

Dummy Pixel Pixel n Pixel n+1

18-Ipits/ ! \1 8-pits

Frame
Memory

Notel. The data order is ad follows, MSB=D15, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit O for Red, Green and Blue data.
Note 2.3-times transfer is used to transmit 1 pixel data with the 18-bits color depth information.
Note 3. ‘- = Don't care - Can be set to VDDIO or VSS level
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7.2.2.3. Parallel 9-Bits Bus Interface for RAM Data Read (IM1, IMO= “01")
There are 1 pixel (3 sub-pixels) per 2 bytes (RGB 6-6-6-bits output)

RESX -
IM1/IMO  IM1. IMO = "10”

csx |

1 WRX | f

8080-Series control pins

r— ————— = - ——— —— —— = = S S S S S S S - - e S S S S = —— —— —— —— ——— ——

i RWX

6800-Series control pins !

Dummy Pixel Pixel n Pixel n+1
f 18-pits
Frame '
Memory

Notel. The data order is ad follows, MSB=D8, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Green and Blue data.
Note 2.3-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.
Note 3. ‘- = Don't care - Can be set to VDDIO or VSS level
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7.2.2.4. Parallel 18-Bits Bus Interface for RAM Data Read (IM1, IMO=“11")

There are 1 pixel (3 sub-pixels) per 1 bytes (RGB 6-6-6-bits output)

RESX

IM1/IMO ~_ IM1. IMO = "11”

csx |

D/CX
ey | 4 RANESVINIISITY | 1. R
1 RDX | f | f | f |_17

1 WRX | f q

8080-Series control pins |

I.—————————————————————————————————————————————————————————————————

i RWX ¢

i

6800-Series control pins !

Pixel n+1

Pixel n+2

I R
D17 —< - > —
p1e —__- >— - >—<ili>
p1s — - >—<_ - >l
p1a — - >—< - >— <>
b3 —_ - >—< - >—iliip>
b2 —_ - >—< - >—<ilii>
o1t —<_ - >—< - >r—<(ELBis>
pro. —<- >—< - >—<Cieis>
D9 <G1. Bit 3>
D8 <G1. Bit 2>
D7 <G1. Bit 1>
D6 <61 Bit 0>
D5 <{BL.Bit 5>
D4 <B1.Bit 4>
D3 <e1.Bit 3>
D2 <B1.Bit 2>
D1 el Bit 1>
DO <B1.Bit 0>

Dummy Pixel Pixel n
18-pits\
Frame -
Memory

Notel. The data order is ad follows, MSB=D17, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit O for Red, Green and Blue data.
Note 2.1-times transfer is used to transmit 1 pixel data with the 18-bits color depth information.

Note 3. ‘- = Don't care - Can be set to VDDIO or VSS level
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7.2.3. Serial Interface (IM3 ='1")

Different display data formats are available for three colors depth supported by the LCM listed below.
- 4K-Colours, RGB 4,4,4-bits input data. (3AH="03h")
- 65K-Colours, RGB 5,6,5-bits input data. (3AH="05h")
- 262K-Colours, RGB 6,6,6-bits input data. (3AH="06h")

7.2.3.1. Write data for 12-bits/pixel (RGB 4-4-4-bits input), 4K-colours, 3AH="03h"

RESX T
M2 0 IM1.IMO= “xx”

csx \

Pixel n Pixel n+1
D8 D7 D6 D5 D4 D3 D2 DI DO D8 D7 D6 D5 D4#D3 D2 DI DO D8 D7 D6 D5 D4 D3 D2 D1 DO:

soA XD EEERECD : 02222 ;

SCL

Look-Up Table for 4K-colors mapping (12-Bits to 18-Bits)

1 8-bits\ 1 8-bjts\
i i

Frame -
Memory IR1|

Note 1. pixel data with the 12-bits color depth information
Note 2. The most significant bits are: Rxs, Gxz and Bx;
Note 3. The least significant bits are: Rxo, Gxo and BXo
Note 4. *-* = Don't care - Can be set to VDDIO or VSS level

© ORISE Technology Co., Ltd. 141 MAR. 27, 2009
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7.2.3.2. Write data for 16-bits/pixel (RGB 5-6-5-bits input), 65K-colours, 3AH="05h"

RESX T
M2 0 IM1.IMO= “xX”

csx \

Pixel n Pixel n+1
D8 D7 D6 D5 D4 D3 D2 DI DO D8 D7 D6 D5 D4 D3 D2 DI DOEDS D7 D6 D5 D4 D3 D2 D1 DO

o

SDA

——

SCL

16-bits

Look-Up Table for 65k-colors mapping (16-Bits to 18-Bits)

18-h|tS\ 1 |

1 !
Frame
Memory

Note 1. pixel data with the 16-bits color depth information
Note 2. The most significant bits are: Rx,, Gxs and Bx,
Note 3. The least significant bits are: Rxo, Gx, and Bxo
Note 4. *-* = Don't care - Can be set to VDDIO or VSS level

7.2.3.3. Write data for 18-bits/pixel (RGB 6-6-6-bits input), 262K-colours, 3AH="06h"

RESX
M2 0 IM1.IMO= “xX”

csx \

Pixel n )
D8 D7 D6 D5 D4 D3 D2 DI DO D8 D7 D6 D5 D4 D3 D2 DI DO D8 D7 D6 D5 D4 D3 D2 D1 DO

SDA _X1) CXEXD XX CX2

-

SCL

18-bits
]

Frame -
Memory

Note 1. pixel data with the 18-bits color depth information
Note 2. The most significant bits are: Rxs, Gxs and Bxs
Note 3. The least significant bits are: Rxo, Gx, and BXo
Note 4. *-* = Don't care - Can be set to VDDIO or VSS level
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7.3. Display Data RAM
7.3.1. Configuration

The display module has an integrated 240x320x18-bit graphic type static RAM. This 1,382,400-bits memory allows to store on-chip a
240xRGBx320 image with an 18-bpp resolution (262K-color).

There will be no abnormal visible effect on the display when there is a simultaneous Panel Read

and interface Read or Write to the same location of the Frame Memory.

Display Data RAM Organization

LCD Glass
(240 x RGB x 320)

MU, o Wl T

1 1

1 1

: MPU Look-up table | i Latchy

= Y, = '\ Display Data RAM -

! | (240 x 320 x 18-bit) Line

1 1 \: Address

! H Counter

i Row e I

! Address Counter| | i Sean

1 1

! ! Address
1

i ! s Counter

1 Column Address !

H Counter

: I

1
1

{ Hostinterface !

Fig. 7.5.1.1 Display Date RAM Organization
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7.3.2.  Memory to Display Address Mapping
7.3.2.1. When using 240RGB x 320 resolution (SMX=SMY=SRGB="0")

EN N BT
Gate Out| SourceOut | s1 | s2 [ s3 [ s4 [ s5 ] s6 [ s715]s716[S717|S718[S719]S720
o Jis} RGB o -
RA Q . Q . Order g SA
MY="0'[MY="1"| ¥ & e o ML="0’|ML="1’
1 0 |319]|RoO|GO|BO|R1|Gl1|B1| —— |R238 G239|B239] 0 | 319
2 1 (38| | | | | | | 1 | 318
3 P2 IS A R I R I (N (R [ 2 | 317
4 3 |36l | | | | | | 3 | 316
5 4 (3151 [ | | | | | - 4 | 315
6 5 |34 | | | | | | - 5 | 314
7 6 |33 | | | | | | —— 6 | 313
8 7 (32 | | | | | | — 7 | 312
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | [ | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
313 | 312 | 7 32 | 7
314 |33 6 | | | | | | | - 313 | 6
315 (314 5 | | | | | | | - 314 | 5
3.6 (315 4 | | | | | | | - 315 | 4
317 (36| 3 | | | | | | | - 316 | 3
318 |31z | 2 | | | | | | | - 317 | 2
319 (318 1 | | | | | | | - 318 | 1
320 (319 0o | | [ | | | | - 319 | o
MX="0’ 0 1| 238 239
CA
MX="1’ 239 238 | e 1 0
Note
RA = Row Address,
CA = Column Address
SA = Scan Address
MX = Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY = Mirror Y-axis (Column address direction parameter), D7 parameter of MADCTL command
MX =Scan direction parameter, D4 parameter of MADCTL command
RGB = Red, Green and Blue pixel position change, D3 parameter of MADCTL command
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7.3.3. Normal Display On or Partial Mode On, Vertical Scroll Off

7.3.3.1. When using 240RGB x 320 resolution

In this mode, contents of the frame memory within an area where column pointer is 00h to EFh and page pointer is 00h to 13Fh is
displayed.To display a dot on leftmost top corner, store the dot data at (column pointer, row pointer) = (0, 0).

(1) Example for Normal Display On (MX=MY=ML="0" ,SMX=SMY="0’)

240 Columns 240 Columns
< !
~ N Order I ™
00h 01h == -—- 76h 77h -—- EFh FOh
[ 00h ({00 |01 oY |0Z L ETITTTITTTTTTET PP PP PP S 00 01 02 03 OW OX OY OZ G1 \
01h |10 11 oY |0Z 2 101 11]12(13 1W|[0X|0Y |0Z]| G2
02h |20 |21 2Y |2Z 3 2021|222 2X|2Y|[2Z] G3
| 130]31 3Y|3Z | 30(31(32 3X|3Y[3Z] |
| 14041 4Y |4z | 40(41]42 4X|4Y|4Z] |
| [50]51 5Y |42 | 50|51 5Y[4z] |
| |60 6Z | 60 6Z| |
3 [ [ [ ,
5 < I || 240x 320x18 bit | 240 RGB x 320 | > Display area
° | Frame RAM | LCD Panel I =320 lines
S [ [ I
| | S0 SZ| |
| | uo|uU1 uy|uz| |
| | X0|X1[X2 XX|[XY | XZ 318 VO|V1|V2 VX|VY|VZ] |
13Eh|YO|Y1|Y2|Y3|YW|YX|YY|YZ 319 WO[W1|W2 WXWY[WZ] |
\13Fh Z0|21|Z2|Z3|ZW|ZX|ZY |ZZ 320 X0|X1|X2 XX|XY|XZ|G318
140h YO|Y1|Y2|Y3 YW|YX|YY|YZ]|G319
141h CECTTPTT P TP PTTETETTETTED 3 ZO Z1 22 23 ZW ZX ZY ZZ G320

(2). Example for Partial Display On (PSL[7:0]=04h,PEL[7:0]=13Bh, MX=MV=ML="0’ ,SMX=SMY="0’)

240 Columns 240 Columns
e e
I ™~ Order ' ™~
00h 01h == - 76h 77h - EFh FOh
ooh [00]01 oY |0z 1 00[01[02]03 ow|ox|oY|[oz]| &1
01h [10] 11 oy|oz 2 10[11]12[13 1w|ox|oy[0z]| G2 Non-Display
02h [20]21 2Y |2z 3 20[21[22 2x|2y[2z] 3 area =4 lines
| [30]31 3Y |3z | 30(31[32 3X|3Y[3Z] |
| 4041 4Y |4z | P PP PP PEITPPTPPTPrD 3 40(41[42 ax|ay |4z |
| |50]51 5Y [4Z | 5051 5Y[4z] |
| |60 6Z | 60 6Z| |
3 [ | I )
£ < I || 240x 320x18 bit | 240 RGB x 320 I > D|Sp|a>'_area
° I Frame RAM | LCD Panel | =312 lines
S | [uo]u1 uy|uz | |
| [vo]vi]v2 vXx|vy|vz | S0 sz| |
| [wolw1[w2 WXwY[wz | Uolu1 uy[uz] |
| [X0]X1[X2 XX|XY|XZ 318 srerenrenersnseneniniene> VO|[V1][V2 vx|vy|vz| |/
13eh[YO[Y1]Y2]Y3 YX[yylyz 319 Wo[w1]w2 wxwywz| |
13Fh|Z0|Z1[Z2(Z3 ZX|zY|Z2Z 320 X0[X1]|X2 XX|XY[XZ]|G318 Non-Display
140h YO[Y1|Y2[Y3 YW|YX[YY|[YZ]|G319 area =4 lines
141h Z0[z1][z2]z3 ZW[zX|zY|ZZ|G320
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7.3.4. Vertical Scroll Mode

There is vertical scrolling, which are determined by the commands “Vertical Scrolling Definition” (33h) and “Vertical Scrolling Start Address”
(37h).

TFA TFA

VSA VSA &//
o o\

BFA BFA

Original Scrolling

Fig. 7.5.4.1 Difference between Scrolling and original
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7.3.4.1. When using 240RGB x 320 resolution

When Vertical Scrolling Definition Parameters (TFA+VSA+BFA)=320. In this case, scrolling is applied as shown below.

(1) Example for TFA =3, VSA=315, BFA=2, SSA=4, ML=0: Scrolling

240 Columns Scan 240 Columns
A A
00h 01h - --— 76h 77h - EFh FOh
[ 00h (00 |01 oY |0Z 1 === > 00{01]02]03 OW|0X|0Y|0Z]| G1
01h [10| 11 0Y|0Z 2 1011 ]12(13 1W[0X|0Y|0Z| G2 TFA
02h |20 |21 2Y |2z 20(21]22 2X|2Y|[2z] G3
| 130]31 3Y|3Z 40 (41|42 4X|4Y |4Z] |
| 140]41 4Y |4Z 50|51 5Y14Z| |
| [50]51 5Y |4Z 60 6Z| |
| 160 6Z |
[%2]
] | |
£ < I || 240x320x18 bit 240 RGB x 320 |
3 | Frame RAM LCD Panel | > VSA
S [ S0 sz| |
| U0 |U1 uy|uz| |
| VO|V1|V2 VX|VY |VZ| |
| | X0|X1[X2 XX|XY|XZ WO|W1|W2 WX|WY|WZ| |
13Eh| YO |Y1[Y2]Y3|[YW|YX|YY|YZ X0|X1|X2 XXIXY[XZ] |
\13Fh 20|21|Z2|Z3 |ZW|ZX|ZY |Z2Z 30(31[32 3X|3Y[3Z|G318
140h YO|Y1[{Y2]|Y3 YW|YX|YY|[YZ]|G319 f} BFA
4t [ 1 | | | | | | | =—————— > Z0|21(Z22|Z3 ZW|ZX|ZY |ZZ |G320
(2) Example for TFA =3, VSA=315, BFA=2, SSA=4, ML=1: Scrolling: TFA and BFT are exchanged
240 Columns Scan 240 Columns
A A
~ N - ™
00h 01h --— - 76h 77h - EFh FOh
[ 00h |00 |01 oY |0Z 320 = = === —— > 00[{01]02|03 OW|[0X|0Y|0Z]| G1 }
0th |10 11 oY |0Z 319 10| 11]12(13 1W|[0X|0Y |0Z]| G2 BFA
02h |20 |21 2Y |2z 318 WO|W1 WY|WZ| G3
| 130]31 3Y |3z | 20|21 2Y|2Z| |
| 140]41 4Y [4Z | 30|31 3Y[3Z] |
| [50]51 5Y |42 | 40 |41 4Y |4Z] |
| 160 6Z | 50|51 5Y|4Z]| |
3 [ | 60 6Z| |
£ < | [_| 240x320x18bit | 240 RGB x 320 | > VSA
o | Frame RAM | LCD Panel |
S [ | |
| VO vz 28 I
| [wolwi1 wy|wz (AR S0 sz| |
| [X0]X1[X2 XX|XY|XZ 3 R - uo|uU1 uy|uz| |
13Eh|YO|Y1|Y2|Y3|YW|YX|YY|YZ 2 2 Vo VZ| |
\13Fh 20(21|22|Z3ZW|ZX|ZY |ZZ 1 X0 | X1|X2 XX|XY [ XZ]|G318
140h YO|Y1[Y2]Y3 YWIYX]YY|YZ]|G319 TFA
LZ LY O O O O O O O > Z0|21(Z22|Z3 ZW|ZX|ZY | ZZ|G320
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7.3.5. Vertical Scroll Example
7.3.5.1. Vertical Scroll Example

There are 2 types of vertical scrolling, which are determined by the commands “ Vertical Scrolling Definition” (33h) and “Vertical Scrolling
Start Address” (37h).

Case 1: TFA + VSA + BFA#320

N/A. Do not set TFA + VSA + BFA+320. In that case, unexpected picture will be shown.

Case 2: TFA + VSA + BFA=320 (Scrolling)
Example1) When MADCTR parameter ML="0", TFA=0, VSA=320, BFA=0 and VSCSAD=160.

Display
Axis (0,0)

Memory Physical Axis
(0,0)

Frame 1 ______ Display

Memory

Frame [ Display

Memory Physical Axis
(0,0)

1
1
: Display
Pointer | Axis (0,0)
1
1
1
1
1

sy |\ iCH HIZ N
= NS 1A

oL s TFA
Frame '---------- :
Memory p— Display
o T
Memory Physical Axis i Physical Line ! _
(0,0) : | Display
! Pointer | Axis (0,0)
1
1
A AT oy
T NS T
1
1 « | TF
TFA S N e I\ TFA
' =]
Frame 1---------- Display
Memory
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7.4. Address Counter
The address counter sets the addresses of the display data RAM for writing and reading.

Data is written pixel-wise into the RAM matrix of DRIVER. The data for one pixel or two pixels is collected (RGB 8-8-8-bit), according to the
data formats. As soon as this pixel-data information is complete the “Write access” is activated on the RAM. The locations of RAM are
addressed by the address pointers. The address ranges are X=0 to X=240 (EFh) and Y=0 to Y=320 (13Fh). Addresses outside these
ranges are not allowed. Before writing to the RAM a window must be defined into which will be written. The window is programmable via the
command registers XS, YS designating the start address and XE, YE designating the end address.

For example the whole display contents will be written, the window is defined by the following values: XS=0 (0h) YS=0 (0h) and XE=240
(EFh), YE=320 (13Fh).

In vertical addressing mode (MV=1), the Y-address increments after each byte, after the last Y-address (Y=YE), Y wraps around to YS and
X increments to address the next column. In horizontal addressing mode (V=0), the X-address increments after each byte, after the last
X-address (X=XE), X wraps around to XS and Y increments to address the next row. After the every last address (X=XE and Y=YE) the
address pointers wrap around to address (X=XS and Y=YS).

For flexibility in handling a wide variety of display architectures, the commands “CASET, RASET” and “MADCTR” , define flags MX and MY,
which allows mirroring of the X-address and Y-address. All combinations of flags are allowed. Fig. 8.2.3 show the available combinations of
writing to the display RAM. When MX, MY and MV will be changed the data bust be rewritten to the display RAM.

For each image condition, the controls for the column and row counters apply as Fig. 7.6.1 below:

Condition Column Counter Row Counter

. Return to “Start Return to “Start Row
When RAMWR/RAMRD command is accepted Column (XS)" (YS)'
Complete Pixel Read / Write action Increment by 1 No change

: p ” Return to “Start

The Column counter value is larger than “End Column (XE) Column (XS)' Increment by 1
The Column counter value is larger than “End Column (XE)” and the Row Return to “Start Return to “Start Row
counter value is larger than “End Row (YE)” Column (XS)” (YS)”
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7.5. Memory Data Write/ Read Direction

The data is written in the order illustrated above. The Counter which dictates where in the physical memory the data is to be written is
controlled by “Memory Data Access Control” Command, bits B5S (MV), B6 (MX), B7 (MY) as described below.

ﬂ Data Stream order is like in this figure

Oriseréch

D —

Fig. 7.7.1 Data streaming order

-When 240RGBx320

L 2

irtual (0,0) when : | Physical Column

MADCTR
(36h)
=
B33

RASET (2Bh)

V V=don't care, Pointer §Virl1'tualw(l(\)/,0()j ’ :
N ‘when =don’t care, }
MY AIMX=1, MY="0
—/
. (0,0) (239,0)
[e]
g |
kR Physical
Z axes
>
ey
o

(0.319) (239.319)|

________ ““Virtual (0,0)
Virtual (0,0) : when MV=don't care,
when MV=don't care, M MY
MX="0’, MY="1’ H
MV | MX | MV CASET RASET
0 0 0 |Direct to Physical Column Pointer Direct to Physical Row Pointer
0 0 1 |Direct to Physical Column Pointer Direct to (319-Physical Row Pointer)
0 1 0 |Direct to (239-Physical Column Pointer) Direct to Physical Row Pointer
0 1 1 |Direct to (239-Physical Column Pointer) Direct to (319-Physical Row Pointer)
1 0 0 |Direct to Physical Row Pointer Direct to Physical Column Pointer
1 0 1 |Direct to (319-Physical Row Pointer) Direct to Physical Column Pointer
1 1 0 |Direct to Physical Row Pointer Direct to (239-Physical Column Pointer)
1 1 1 |Direct to (319-Physical Row Pointer) Direct to (239-Physical Column Pointer)

Note: Data is always written to the Frame Memory in the same order, regardless of the Memory Write Direction set by MADCTL bits B7
(MY), B6 (MX), B5 (MV). The write order for each pixel unit is

D17|D16(D15|D14 D13 |(D12| D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
G5 | G4 | G3 | G2 | G1 ]GO
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Frame Data Write Direction According to the MADCTR parameters (MV, MX and MY)

. MADCTR ) . )
Display Data Image in the Host Image in the Driver
o Parameter
Direction (MPU) (DDRAM)
MV | MX | MY
Normal o (o |0 H/W position (0,0)
X-Y address (0,0)
X: CASET
Y: RASET
Y-Mirror 0 0 1
frr H/W position (0,0)
X-Y address (0,0)
X: CASET
Y: RASET
X-Mirror 0 1 0 o
H/W position (0,0) X-Y address (0,0)
X: CASET
Y: RASET
X-Mirror o |1 H/W position (0,0)
Y-Mirror
X-Y address (0,0)
X: CASET
Y: RASET

X-Y Exchange 1 0 1|0 H/W position (0,0)

X-Y address (0,0)

X: RASET

Y: CASET
X-Y_Exchange 110 1 H/W position (0,0)
Y-Mirror

X-Y address (0,0)

X: RASET

Y: CASET

X-Y Exchange 1 1 0

H/W position (0,0)
X-Mirror

X-Y address (0,0)
X: RASET

Y: CASET

X-Y Exchange 1 1 1 H/W position (0,0)
X-Mirror
Y-Mirror
X-Y address (0,0)
X: RASET
Y: CASET
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7.6. Tearing Effect Output Line

The Tearing Effect output line supplies to the MPU a Panel synchronization signal. This signal can be enabled or disabled by the Tearing
Effect Line Off & On commands. The mode of the Tearing Effect signal is defined by the parameter of the Tearing Effect Line On command.
The signal can be used by the MPU to synchronize Frame Memory Writing when displaying video images.

7.6.1. Tearing Effect Line Modes

Mode 1, the Tearing Effect Output signal consists of V-Blanking Information only:

tvai tvan q

Vertical Time Scale

twn= The LCD display is not updated from the Frame Memory
twa= The LCD display is updated from the Frame Memory (except Invisible Line — see below)

Mode 2, the Tearing Effect Output signal consists of V-Blanking and H-Blanking Information, there is one V-sync and 162 H-sync pulses per
field.

| tha ‘:lhdh=

/ V-Sync \ \
\

>
e

_____ S\

161 Lin 162" Lin

Invisibl 1% Line 2" Line

Line

than= The LCD display is not updated from the Frame Memory
tha= The LCD display is updated from the Frame Memory (except Invisible Line — see above)

Bottom Line ‘

Top Line

2" Line

TE (Mode2) [] T T I a7 T T T T

TE (Mode1) | ten g
< v Al >

< >

Note: During Sleep In Mode, the Tearing Output Pin is active Low.
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7.6.2. Tearing Effect Line Timings

The Tearing Effect signal is described below:

A

tva

tvdn

Vertical Timing /

Horizontal m/_\

thal

than

Table 7.8.1 AC characteristics of Tearing Effect Signal Idle Mode Off (Frame Rate = 60 Hz)

Preliminary

OTM3206A

Symbol Parameter min max unit description
toal Vertical Timing Low Duration 13 20 ms
tvah Vertical Timing High Duration 1000 1500 s
tha Horizontal Timing Low Duration 33 - s
than Horizontal Timing High Duration 25 500 us
NOTE: The timings in Table 7.8.1 apply when MADCTR ML=0 and ML=1
The signal’s rise and fall times (tf, tr) are stipulated to be equal to or less than 15ns.
Input Signal Slope Output Signal Slope
Tr Te Tr Te
V4=0.7*VDDIO on=0.8*VDDIO
V,.=0.3*VDDIO V,=0.2*VDDIO
TR=TF<= 15ns TR=TF<= 15ns
Fig. 7.1.2 Rising and Falling timing for Input and Output signal
The Tearing Effect Output Line is fed back to the MPU and should be used as shown below to avoid Tearing Effect:
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7.6.3. Example 1: MPU Write is faster than panel read.

MCU to
Memory

|

st qgond

TE Output
Signal

=

time

Memory to
LCD

time

Image on LCD a

o iy~ I e E .

162"

time

Data write to Frame Memory is now synchronized to the Panel Scan. It should be written during the vertical sync pulse of the Tearing Effect
Output Line. This ensures that data is always written ahead of the panel scan and each Panel Frame refresh has a complete new image:

Data to be sent

Image on LCD
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7.6.4. Example 2: MPU write is slower than panel read.

MCU to
Memory

1 162" time

=

TE Output
Signal

time

Memory to
LCD

U\uu\uu\\\m“ \
‘\“H “““h ““H“h
162"

c d e

time

o = N I ——

E Y A

Image on LCD a

The MPU to Frame Memory write begins just after Panel Read has commenced i.e. after one horizontal sync pulse of the Tearing Effect
Output Line. This allows time for the image to download behind the Panel Read pointer and finishing download during the subsequent
Frame before the Read Pointer “catches” the MPU to Frame memory write position.

Data to be sent

Image on LCD
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7.7. Preset Values

ORISETECH has already set all preset values in OTM3206A. Any of these preset values do not need customer’s SW support.

7.8. Power ON/OFF Sequence
VDDIO and VDD can be applied in any order.
VDDIO and VDD can be powered down in any order.

During power off, if LCD is in the Sleep Out mode, VDD and VDDIO must be powered down minimum 120msec after RESX has been
released.

During power off, if LCD is in the Sleep In mode, VDDIO or VDD can be powered down minimum Omsec after RESX has been released.

CSX can be applied at any timing or can be permanently grounded. RESX has priority over CSX.

Note 1: There will be no damage to the display module if the power sequences are not met.
Note 2: There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

Note 3: There will be no abnormal visible effects on the display between end of Power On Sequence and before receiving Sleep Out
command. Also between receiving Sleep In command and Power Off Sequence.

If RESX line is not held stable by host during Power On Sequence, then it will be necessary to apply a Hardware Reset (RESX) after Host
Power On Sequence is complete to ensure correct operation. Otherwise function is not guaranteed.

The power on/off sequence is illustrated below:

7.8.1. Casel-RESX Lineis held High or Unstable by Host at Power On
If RESX line is held High or unstable by the host during Power On, then a Hardware Reset must be applied after both VDD and VDDIO

have been applied — otherwise correct functionality is not guaranteed. There is no timing restriction upon this hardware reset.

PW = +/- imi PW = +/- imi
< Tr /- no limit tfi /- no limit .
4 N
VDDIO =] : i N—o —
o N
VDD ] i Time when the latter signal rises up to 90% of its Typical Value. : N—|
i e.g. When VDD comes later, This time is defined at the cross point :
| of 90% of 2.75V, not 90% of !
1
|
! Time when the former signal falls down to 90% of its Typical Value. :
! e.g. When VDD falls earlier, This time is defined at the cross point |
E of 90% of 2.75V,not 90% of |
H |
P |
; tfPWcsx= +/- no limit i
L |__trPWiCSX= +/- no limit !
o riiriessisissiesr s e e s s s, .
CsX HorL i 4 '
i i
RESX i __trPWREsx= * no limit :
—b <
|
) i 30%N \’\ !
(Power down in ! tfPWRESX1= min.120ms [
Sleep Out mode) ! d ! v
i <_tPWRES =+ no limit
RESX - h
i 30% N / {
(Power down in i tfPWRESX2= min.Ons ‘
Sleep In mode)

TrowRESX1 IS applied to Resx falling in the Sleep Out Mode.
TiowRESX2 is applied to rgsx falling in the Sleep In Mode.

Note: Unless otherwise specified, timings herein show cross point at 50% of signal/power level.
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7.8.2. Case 2-RESX Lineis Held Low by Host at Power On

If RESX line is held Low (and stable) by the host during Power On, then the RESX must be held low for minimum 10usec after both VDD
and VDDIO have been applied.

TrPw = +/- no limit tfPw = +/- no limit
—> < > [—
4 N
VDDIO /] : i N—
|
- N
vDD B i Time when the latter signal rises up to 90% of its Typical Value. : N—|
1 e.g. When VDD comes later, This time is defined at the cross point :
i of 90% of 2.75V,not 90% of |
| |
H |
! Time when the former signal falls down to 90% of its Typical Value. :
! e.g. When VDD falls earlier, This time is defined at the cross point 1
! |of 90% of 2.75V,not 90% of q
! 1
. L. 1
; HPWICSX= +/- no limit I
i |¢_trPWECSX= +/- no limit !
S o I /N . Y U W S . L
CSX HorL i E3 3 '
—'_n; M s ssmEsEEEsEEEEEEEEEEEEEEEEEEEEEEEEsEEEEEEsEEEEEEEsEEEEEEEEEEEl o :
| |
R o trPWRESX= min.10us I
—>! < :
RESX i ' !
(Power down in ! tfPWRESX1= min.120ms . [
Sleep Out mode) ! d ! v
! o trPWRESX= min.10us
RESX ; i'd
(Power down in i tfPWRESX2= min.Ons
Sleep In mode)

TfpwRESX1 is applied to RESX falling in the Sleep Out Mode.
TfowRESX2 is applied to RESX falling in the Sleep In Mode.

Note: Unless otherwise specified, timings herein show cross point at 50% of signal/power level.

7.8.3. Uncontrolled Power Off

The uncontrolled power off means a situation when e.g. there is removed a battery without the controlled power off sequence. There will not
be any damages for the display module or the display module will not cause any damages for the host or lines of the interface.

At an uncontrolled power off the display will go blank and there will not be any visible effects within (TBD) second on the display (blank
display) and remains blank until “Power On Sequence” powers it up.
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7.9. Power Level Definition
7.9.1. Power Level

6 level modes are defined they are in order of Maximum Power consumption to Minimum Power Consumption:

1. Normal Mode On (full display), Idle Mode Off, Sleep Out.
In this mode, the display is able to show maximum 262,144 colors.
2. Partial Mode On, Idle Mode Off, Sleep Out.
In this mode part of the display is used with maximum 262,144 colors.
3. Normal Mode On (full display), Idle Mode On, Sleep Out.
In this mode, the full display area is used but with 8 colors.
4. Partial Mode On, Idle Mode On, Sleep Out.
In this mode, part of the display is used but with 8 colors.
5. Sleep In Mode

In this mode, the DC: DC converter, Internal oscillator and panel driver circuit are stopped. Only the MCU interface and memory works
with VDDIO power supply. Contents of the memory are safe.

6. Power Off Mode
In this mode, both VDD and VDDIO are removed.

Note: Transition between modes 1-5 is controllable by MCU commands. Mode 6 is entered only
when both Power supplies are removed.
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7.9.2. Power Flow Chart

Normal display mode on = NORON
Partial mode on = PTLON
Idle mode off = IDMOFF

Power on sequence

Idle mode on = IDMON "S'VV\\’/ resett
Sleep out = SLPOUT rese
Sleep in = SLPIN
[
NORON SLPIN | NORON
——» Sleep out —P Sleep in D E—
PTLON Normal display mode on SLPOUT Normal display mode on PTLON
Idle mode off Idle mode off
IDMON IDMOFF IDMON IDMOFF
SLPIN
P Sleep out — P Sleep in <
Normal display mode on SLPOUT Normal display mode on
Idle mode on Idle mode on
|
|
SLPIN -
—> Sleep out Sleep in ——
Partial mode on SLPOUT Partial mode on
Idle mode off Idle mode off
IDMON IDMOFF IDMON IDMOFF
PTLON SLPIN PTLON
P Sleep out 1 Sleep in <
NORON Partial mode on SLPOUT Partial mode on NORON
Idle mode on Idle mode on
Sleep out | Sleep in

Note 1: There is not any abnormal visual effect when there is changing from one power mode to another power mode.
Note 2: There is not any limitation, which is not specified by this spec, when there is changing from one power mode to another power

mode.
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7.10. Gamma Curves

Gamma Curve

—&— Gamma = 1.0
—— Gamma = 2.5
—&— Gamma = 2.2
—>—Gamma =1.8
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7.11. Reset
7.11.1. Reset Value
7.11.1.1. Reset Table

ltem After Power On After Hardware Reset After Software Reset
Frame memory Random No Change No Change
Sleep In/Out In In In
Display On/Off Off Off Off
Display mode (normal/partial) Normal Normal Normal
Display Inversion On/Off Off Off Off
Display Idle Mode On/Off Off Off Off
Column: Start Address (XS) 0000h 0000h 0000h
Column: End Address (XE) 00EFh 00EFh Hi gfgg))((v"\‘,’r?:: M\\//;?))
Row: Start Address (YS) 0000h 0000h 0000h
Row: End Address (YE) 013Fh 013Fh &JSEL‘ ((fggg))((v":;‘ee;‘ ,W;%)
Gamma setting GCO0 GCO0 GCO
RGB for 256, 4k and 65k Color Mode See Section 6.14 See Section 6.14 No Change
Partial: Start Address (PSL) 0000h 0000h 0000h
Partial: End Address (PEL) 013Fh 013Fh 013Fh
Scroll: Vertical scrolling Off Off Off
Scroll: Top Fixed Area (TFA) 0000h 0000h 0000h
Scroll: Scroll Area (VSA) 0140h 0140h 0140h
Scroll: Bottom Fixed Area (BFA) 0000h 0000h 0000h
Scroll Start Address (SSA) 0000h 0000h 0000h
Tearing: On/Off Off Off Off
Tearing Effect Mode *3) 0 (Mode1) 0 (Mode1) 0 (Mode1)
Memory Data Access Control
(MY, /M?(l/MV/ML JRGB) 0/0/0/0/0 0/0/0/0/0 No Change
Interface Pixel Color Format 6 (18-Bit/Pixel) 6 (18-Bit/Pixel) No Change
RDDPM 08h 08h 08h
RDDMADCTR 00h 00h No Change
RDDCOLMOD 6 (18-Bit/Pixel) 6 (18-Bit/Pixel) No Change
RDDIM 00h 00h 00h
RDDSM 00h 00h 00h
RDDSDR 00h 00h 00h
ID1 38h 38h 38h
ID2 NV Value NV Value NV Value
ID3 NV Value NV Value NV Value
RDDISBV 00h 00h 00h
RDCTRLD 00h 00h 00h
RDCABC 00h 00h 00h
RDCABCMB 00h 00h 00h
RDABCSDR 00h 00h 00h
Notes 1. There will be no abnormal visible effects on the display when S/W or H/W Reset is applied.
Notes:2. Powered-On Reset finishes within 10us after both VDD & VDDIO are applied.
Notes:3. TE Mode 1 means Tearing Effect Output Line consists of V-Blanking Information only.
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7.11.2.

Module Input/Output Pins

7.11.2.1. Output or Bi-directional (I/O) Pins

QOutput or Bi-directional pins After Power On After Hardware Reset After Software Reset
TE Low Low Low
D7 to DO (Output driver) High-Z (Inactive) High-Z (Inactive) High-Z (Inactive)
BC Low Low Low

Note: There will be no output from D7-DO during Power On/Off sequence, Hardware Reset and Software Reset.

7.11.2.2. Input Pins
: During Power On After Hardware After Software During Power Off
Input pins After Power On
Process Reset Reset Process
RESX See 7.8 Input valid Input valid Input valid See 7.8
CSX Input invalid Input valid Input valid Input valid Input invalid
D/CX Input invalid Input valid Input valid Input valid Input invalid
WRX Input invalid Input valid Input valid Input valid Input invalid
RDX Input invalid Input valid Input valid Input valid Input invalid
D7 to DO Input invalid Input valid Input valid Input valid Input invalid
P/SX Input invalid Input valid Input valid Input valid Input invalid
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7.11.3. Reset Timing

Shorter than 5us

tRESW
s
RESX SI; DZ

P tREST
. . 8 Initial Condition
Internal Status Normal Operation >< Resetting >§r (Default for H/W reset)
Table 7.11.3.1 Reset input timing
VSS=0V, VDDIO=1.6V to 3.6V, VDD=2.5V to 3.6V,Ta = -30 to 70°C)
Symbol Parameter Related Pins MIN TYP MAX Note Unit
tresw *1) Reset low pulse width RESX 10 - - - us
) ) ) 5 When reset applied during ms
tresT *2) Reset complete time Sleep in mode
A ) 120 When reset applied during ms

Sleep out mode

Note 1) Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the table below.

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than 10ps Reset

Reset starts
(It depends on voltage and temperature condition.)

Note 2. During the resetting period, the display will be blanked (The display is entering blanking sequence, which maximum time is 120 ms,
when Reset Starts in Sleep Out —mode. The display remains the blank state in Sleep In —-mode) and then return to Default condition
for H/W reset.

Note 3. During Reset Complete Time, ID2 and VCOMOF value in OTP will be latched to internal register during this period. This loading is
done every time when there is H/W reset complete time (tREST) within 5ms after a rising edge of RESX.

Between 5us and 10us

Note 4. Spike Rejection also applies during a valid reset pulse as shown below:

|4_ 10us _’|

Reset is accepted

10us

w:than 20ns width positive spike will be rejected

Note 5. It is necessary to wait 5msec after releasing RESX before sending commands. Also Sleep Out command cannot be sent for
120msec.
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7.12. Sleep Out-Command and Self-Diagnostic Functions of the Display Module

7.12.1. Register Loading Detection

Sleep Out-command is a trigger for an internal function of the display module, which indicates, if the display module loading function of
factory default values from OTP (one-time programming memory) to registers of the display controller is working properly.

There are compared factory values of the OTP and register values of the display controller by the display controller. If those both values

(OTP and register values) are same, there is inverted (=increased by 1) a bit in “Read Display Self-Diagnostic Result (OFh)” (=RDDSDR)
(The used bit of this command is D7). If those both values are not same, this bit (D7) is not inverted (= increased by 1).

The flow chart for this internal function is following:

Power on sequence

HW reset
Sleep In (10h) gy reset
A
4 v
— Sleep Out Mode Sleep In Mode <€ RDDSDR’s D7=0
\ 4 v
Sleep Out (11h)
\ 4
Loads values from Compares OTP and
OTP to registers register values

“ l

Are OTP and register
values same ?

D7 inverted

Note: There is not compared and loaded register values, which can be changed by user (00h to AFh and DAh to DDh), by the display
module.
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7.12.2. Functionality Detection

Sleep Out-command is a trigger for an internal function of the display module, which indicates, if the display module is still running and

meets functionality requirements.

The internal function (= the display controller) is comparing, if the display module is still meeting functionality requirements (only Booster

voltage level). If functionality requirement is met, there is inverted (= increased by 1) a bit in “Read Display Self- Diagnostic Result (OFh)” (=

RDDSDR) (The used bit of this command is D6). If functionality requirement is not same, this bit (D6) is not inverted (= increased by 1).

The flow chart for this internal function is following:

Sleep In (10h)

Power on sequence
HW reset
SW reset

\ 4

A

A
\ 4
— Sleep Out Mode Sleep In Mode
A4 \ 4
Sleep Out (11h)
A4

Checks Booster voltage levels
and other functionalities

I

Is functionality
requirement met ?

D6 inverted

RDDSDR’s D6=0

Note: There is needed 120msec after Sleep Out -command, when there is changing from Sleep In —-mode to Sleep Out -mode, before there
is possible to check if functionality requirements are met and a value of RDDSDR’s D6 is valid. Otherwise, there is 5msec delay for
D6's value, when Sleep Out —command is sent in Sleep Out -mode.
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7.13. Oscillator

The chip has on-chip oscillator that does not require external components. This oscillator output signal is used for system clock generation

for internal display operation.

7.14. System Colck Generator

The timing generator produces the various signals to dirver the internal circuitty. Internal chip operation is not affected by operations on the

data bus.

7.15. Instruction Decoder and Register

The instruction decoder indentifies command words arriving at the interface and routes the following data bytes to their destination. The

command set can be found in “ Command” section.

7.16. Source Driver

The source driver block includes 240x3 source outputs (S1 to S720), which should be connected directly to the TFT-LCD. The source
output signals are generated in the data processing block after the data is read out of the RAM and latched, which represent the

simulatance selected rows.

7.17. Gate Driver
The gate dirver block include 320 chanel gate output (G1 to G320) which should be connected directly to the TFT-LCD.

7.17.1. Gate Driver
s1-s720 {1 X2 X3

G1EJ_|

G2

G3 !
G4 !

G5
G6
G7

A
o
>

-~ : ><
”
o

L A L1 o _L_ -2~

G8
G9
G10 !

G11
G12

PR U SRR RN U i R e . E—— __________><_

R DR SR R R S

Fig. 7.20.1 Gate Driver Output Option 1

7.18. ¢ -CORRECTION FUNCTION

The OTM3206A adopts true 6-bit OP-AMP with adjustable 7 -correction function to display in 262,144 colors. The adjustable 7 -correction
can be set by 14 groups of registers to determine eight reference grayscale levels, which are gradient adjustment, amplitude adjustment

and fine-adjustment registers. Each register group can be set independently to other register groups.

7.19. y-CORRECTION FUNCTION
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8. ELECTRICAL SPECIFICATIONS

8.1. Absolute Maximum Ratings

Parameter Symbol Rating Unit Note
Power Supply Voltage1 VDD,VDDIO -0.3~+4.6 V
Power Supply Voltage 2 VCI1-VSS -0.3~+4.6 V
Power Supply Voltage 3 AVDD-VSS -0.3~+6.5 V
Power Supply Voltage 4 VSS-VCL -0.3~+4.6 V
Power Supply Voltage 5 VSS-VGL -0.3~+14 \
Power Supply Voltage 6 VGH-VGL -0.3~+30 Vv
Input Voltage Vit -0.3~VDDIO+0.3 \
Operating Temperature Topr -30~+70 C
Storage Temperature Tstg -40~+85 C

Note : 1. The maximum applicable voltage on any pin with respect to OV.
2. Device is subject to be damaged permanently if stresses beyond those absolute maximum ratings listed above.

8.2. DC Characteristic
(vDD=2.5V~3.6V, VDDIO =1.6V~3.6V, Ta=-40C ~85T)

Parameter Symbol Conditions Sggecification Unit Notes
MIN TYP MAX

Power & Operation Voltage
Analog Operating voltage VDD Operating Voltage 2.5 2.78 3.6 \%
Logic Operating voltage VDDIO 1/0 supply voltage- 1.6 1.8/2.78 3.6 \Y
Digital Operating voltage VCC Digital supply voltage 1.6 1.8 \%
Gate Driver High voltage VGH 9.0 16.5 \Y
Gate Driver Low voltage VGL -13.5 -6.5 \Y
Driver Supply voltage |VGH-VGL| 19 30 \Y
Input / Output
Logic High level input voltage VIH 0.7vDDIO - VDDIO \%
Logic Low level input voltage VIL - VSS - 0.3vDDIO \Y
Logic High level output voltage VOH IOH = -1.0mA 0.8vVDDIO - VDDIO \Y
Logic Low level output voltage VOL IOL = +1.0mA VSS - 0.2vDDIO \%
Logic High level input current IIH 1 pA
Logic Low level input current I -1 pA
Logic Input leakage current I VIN = VDDIO or VSS -0.1 - +0.1 pA
VCOM Operation
VCOM High voltage VCOMH Ccom=12nF 2.5 5.0 \%
VCOM Low voltage VCOML Ccom=12nF -2.5 0.0 \Y
VCOM Amplitude voltage VCOMA |VCOMH-VCOML| 4.0 6.0 \
Source Driver
Source output range VSout 0.1 AVDD-0.1 \%
Gamma reference voltage GVDD 3.0 5.0 \%
Source output settling time Tr Below with 99% precision 15 20 us
Output deviation voltage V.dev Sout >=4.2V, Sout<=0.8V 50 mV
(Source output channel) ’ 4.2VV>Sout>0.8V 30 mV
Output offset voltage VoFseT 50 mv
Booster Operation
Internal reference voltage VRer 1 %
1 Booster (VDDx2) voltage AVDD 4.95 6.0 \%
1% Booster (VDDx2) Drop voltage VdD:(D;F()Z (incIuIdAg/%E;:e} rlrggding) 5% %
Linear range V0inear 0.2 AVDD-0.2 Vv
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8.3.1. Parallel Interface Characteristics 18, 16 ,9 or 8-bits bus (8080-series MCU)

TCHW TCHW
CSX VIH 51§ ¢
VIL ( 7{ Tese
Tes Tesw Tes
pcx N ;XL )Zi
VIL 7K 7
TAST T
TWC AHT
\ 4 \
ViH
WRX IL . 7 Torm X_
TDST TDHT
D[17:0] VIH N h
Write VIL N 7
TRCS/TRC§FM TAHT
Tast | Tre/Treem |
VIH Trot/TroLEm 7‘ N
RDX VIL | X - Tron/ TroHFm
T
TRAT/ TRATFM —

D[17:0] VIH

Read VIL

Fig. 8.2.1.1 Parallel Interface characteristics (8080-Series MCU)

Table 8.2.1.1: AC Characteristics for Parallel Interface18, 16, 9, 8-bits bus (8080-series MCU)

Signal Symbol Parameter MIN | MAX | Unit Description
D/CX Tast Address setup time 0 ns |
TaHT Address hold time (Write/Read) 10 ns
Teuw Chip select “H” pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
cSX Tres Ch?p select setup t?me (Read ID) 45 ns (3-transfer for one pixel)
Trcsem | Chip select setup time (Read FM) 355 ns
Tcsr Chip select wait time (Write/Read) 10 ns
TesH Chip select hold time 10 ns
Twe Write cycle 66 ns
WRX TwrH Control pulse “H” duration 15 ns
TwrL Control pulse “L” duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (ID) TroH Control pulse “H” duration (ID) 90 ns | When read ID data
TroL Control pulse “L” duration (ID) 45 ns
TRrcEM Read cycle (FM) 450 ns
RDX (FM) Trouem | Control pulse “H” duration (FM) 90 ns | When read from frame memory
TroLem | Control pulse “L” duration (FM) 355 ns
TosT Data setup time 10 ns
Tont Data hold time 10 ns .
D[17:0] Trar | Read access time (ID) 40 | ns B mﬁ]’i‘:?u“nTCC:s?’polfF
Tratem | Read access time (FM) 340 | ns
TopH Output disable time 20 80 ns
Note 1: VDDIO=1.6 to 3.6V, VDD=2.5 to 3.6V, VSSA=VSS=0V, Ta=-30 to 70°C (to +85°C no damage)
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Input Signal Slope Output Signal Slope

Tr

TR=TF<= 15ns TR=TF<= 15ns

Fig. 8.2.1.2 Rising and Falling timing for Input and Output signal

Te Tr
Viy=0.7*VDDIO 0+=0.8"VDDIO
V,.=0.3*VDDIO Vo,=0.2*VDDIO

.

Vi J—\f\ —
CSX Vi \ / TCHW <

WRX o
RDX L
Tow L N Min. 5ns

Fig.8.2.1.3 Chip selection (CSX) timing

CSX

RDX Vi F /|
VIL
TWRH | | TWRH /TRDHFM
Fig. 8.2.1.4 Write to read and Read to write timing

NOTE: The input signal rise time and fall time (Tr, Tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of VDDIO for Input signals.
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-‘ CHW
CSX  VH Tes i E_<—
VIL X Tres/Tresem (—)‘
T{"QF
VIH ;A X
DICX _VIL 74X
TAQT @ TAHT
VIH
/WX :
VIL N Twe 7‘
i ; T
F VIH /ﬁ wRl fﬁ
VIL 3 TWRH = < 7 N
VIH
e, IL Tnst Towr y
Write ( / -
VIH
" Tre/TRcem 5
VIH 7 Trot/Trotem %—\
F VIL ' Trow/ TrRoHFM _‘ / \
Trat! Tratem (_;é —
1H 7 '
D[17:0] < A 3%
Read VIL = A

Fig. 8.3.1 Paréllel Interface characteristics (6800-Series MCU)

Table 8.3.1: AC Characteristics for Parallel Interface 18, 16, 9, 8-bits bus (6800-series MCU)

Signal Symbol Parameter MIN | MAX | Unit Description
D/CX TasT Address setup time 0 ns |
TaHT Address hold time (Write/Read) 10 ns
Tehw Chip select “H” pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
cSX Tres Chip select setup time (Read ID) 45 ns |
Trcsem | Chip select setup time (Read FM) 355 ns
Tesk Chip select wait time (Write/Read) 10 ns
TesH Chip select hold time 10 ns
Twe Write cycle 66 ns
WRX TwrH Control pulse “H” duration 15 ns
TwRrL Control pulse “L” duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (ID) TroH Control pulse “H” duration (ID) 90 ns |When read ID data
TroL Control pulse “L” duration (ID) 45 ns
TrcFm Read cycle (FM) 450 ns
RDX (FM) TronFm | Control pulse “H” duration (FM) 90 ns mm:;ad from frame
TroLem | Control pulse “L” duration (FM) 355 ns
Tost Data setup time 10 ns
Tont Data hold time 10 ns _
D[17:0] TraT Read access time (ID) 40 | ns Eg; m;ﬂ:uur?(g L==83p0|-P F
Tratem | Read access time (FM) 340 | ns
TobH Output disable time 20 80 ns

Note 1: VDDIO=1.6 to 3.6V, VDD=2.5 to 3.6V, VSSA=VSS=0V, Ta=-30 to 70°C (to +85°C no damage)

Note 2: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.

Logic high and low levels are specified as 30% and 70% of VDDIO for Input signals.
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8.5. Serial Interface Characteristics (3-pin Serial)

CsX

SCL

SDA
(DIN)

SDA
(DOUT)

VIH
VIL

TSCYCW /TSCVCR

TC§H

VIH

Lf[ * T /Tsir |
VIL 7— sHw /TsHr N 71

| TSDS TSDH

NG

TC HW

e

ACC

VIH

VIL

TOH

Fig. 8.4.1 3-pin Serial Interface Characteristics

Table 8.4.1: 3-pin Serial Interface Characteristics

Signal Symbol Parameter MIN | MAX | Unit Description
Tess Chip select setup time 15 ns
CSX TecsH Chip select hold time 15 ns
Tehw Chip select setup time 40 ns
Tscycw | Serial clock cycle (Write) 66 ns
Tshw SCL “H” pulse width (Write) 10 ns |-
scL Tsw SCL “L” pulse width (Write) 10 ns
Tscycr | Serial clock cycle (Read) 150 ns
TsHr SCL “H” pulse width (Read) 60 ns
TsLr SCL “L” pulse width (Read) 60 ns
Tsps Data setup time 10 ns
(SD[I)I\?) TspH Data hold time 10 ns
(DOUT) Tacc Access time 10 ns | For maximum C,=30pF
Tou Output disable time 15 50 ns | For minimum C =8pF

Note 1: VDDIO=1.6 to 3.6V, VDD=2.5 to 3.6V, VSSA=VSS=0V, Ta=-30 to 70°C (to +85°C no damage)

Note 2: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.

Logic high and low levels are specified as 30% and 70% of VDDIO for Input signals.
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9. CHIP INFORMATION
9.1. PAD Assignment

+ DDDDDDHDH ,,,,,,,,,,,,,,,,,,,,,, DDDDDDHDH DDDDDDHDH ,,,,,,,,,,,,,,,,,,,,,, DDDDDDHDHD DHDHDHDDDD ,,,,,,,,,,,,,,,,,,,,,, DDDDDDHDH HDHDHDDDD ,,,,,,,,,,,,,,,,,,,,,, DDHDHDHDD *
OTM3206A
(0.0) (Top View)
N0000000000a0000 DO000000ROAII0I00
9.2. PAD Dimension
Size
Item PAD No. Unit
X Y
Chip Size - 15580 750
Chip thickness - 300 £ 20
1~185 80 -
Pad pitch pum
186~1235 14 -
1~185 62 90
Pad Size
186~1235 14 85
Notel: Chip size included scribe line.
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9.2.1. Output Pads 9.2.2. Input Pads
Boundary (Include Scribe Land)
Boundary (Include Scribe Land)
B E F
——
1 c A L
(o}
D
X
D i
- K
A A
Item Sumbol Size
Bump P',tCh A A Item Sumbol Size
Bump Width B 13.5um Bump Pitch1 A 80 um
i
Bump height c 85 um ump 11 u
Bump Width1 C 62 um
Bump space 1 D 20 um Burno Heiaht D 90 um
u i u
Bump space 2 E 14.5 um B mp S aie K 18am
Bump area BxC 1147.5 um? B“ L b 1 -~ 5580“ .
ump area X um
Chip boundary F 96.5 um - P
Chip boundary L 99 um
9.3. Bump Characteristics
Item Standard Note
Bump Hardness 90Hv + 20Hv
Bump Height 15um + 3um
Co-planarity (in Chip) R= 2um R : Max-Min
Roughness (in Bump) R= 2um R : Max-Min
Bump Size Long side + 2.5um, short side + 2um X/Y: bump size
Shear Force >5g/mil"2
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9.4. PAD Locations

PAD No. | PAD Name X Y PAD No. | PAD Name X Y PAD No. | PAD Name X Y
1 DUMMY1 -7360 | -231 53 VSS -3200 | -231 105 VDD_OTP 960 | -231
2 VCOM -7280 | -231 54 VSS -3120 | -231 106 VDDIO 1040 | -231
3 VCOM -7200 | -231 55 VSS -3040 | -231 107 VDDIO 1120 | -231
4 VCOM -7120 | -231 56 VSS -2960 | -231 108 VDDIO 1200 | -231
5 VCOM -7040 | -231 57 VSS -2880 | -231 109 VDDIO 1280 | -231
6 VCOM -6960 | -231 58 VSS -2800 | -231 110 VDDIO 1360 | -231
7 TEST1 -6880 | -231 59 VSS -2720 | -231 111 VDD_BC 1440 | -231
8 BC -6800 | -231 60 Cc2Mm -2640 | -231 112 VDD 1520 | -231
9 BC -6720 | -231 61 Cc2Mm -2560 | -231 113 VDD 1600 | -231
10 VSSA -6640 | -231 62 C2Mm -2480 | -231 114 VDD 1680 | -231
11 VSSA -6560 | -231 63 C2M -2400 | -231 115 VDD 1760 | -231
12 VCOML -6480 | -231 64 C2Mm -2320 | -231 116 VDD 1840 | -231
13 VCOMH -6400 | -231 65 Cc2M -2240 | -231 117 VDD 1920 | -231
14 GVDD -6320 | -231 66 C2P -2160 | -231 118 VDD 2000 | -231
15 VSSA -6240 | -231 67 C2P -2080 | -231 119 VDD 2080 | -231
16 VSSA -6160 | -231 68 C2P -2000 | -231 120 VDD 2160 | -231
17 VSSA -6080 | -231 69 C2P -1920 | -231 121 VDD 2240 | -231
18 VSSA -6000 | -231 70 C2P -1840 | -231 122 VDD 2320 | -231
19 VSSA -5920 | -231 71 C2P -1760 | -231 123 VSS 2400 | -231
20 VSSA -5840 | -231 72 VCL -1680 | -231 124 RESX 2480 | -231
21 VSSA -5760 | -231 73 VCL -1600 | -231 125 RESX 2560 | -231
22 C3M -5680 | -231 74 VCL -1520 | -231 126 EXTC 2640 | -231
23 C3M -5600 | -231 75 VCL -1440 | -231 127 D7 2720 | -231
24 C3M -5520 | -231 76 VCL -1360 | -231 128 D6 2800 | -231
25 C3P -5440 | -231 77 VCL -1280 | -231 129 D5 2880 | -231
26 C3P -5360 | -231 78 C1M -1200 | -231 130 D4 2960 | -231
27 C3P -5280 | -231 79 C1M -1120 | -231 131 VSS 3040 | -231

28 C4M -5200 | -231 80 C1M -1040 | -231 132 D3 3120 | -231
29 C4M -5120 | -231 81 C1M -960 | -231 133 D2 3200 | -231
30 C4M -5040 | -231 82 C1M -880 | -231 134 D1 3280 | -231
31 C4P -4960 | -231 83 C1M -800 | -231 135 DO 3360 | -231
32 C4P -4880 | -231 84 C1P -720 | -231 136 VSS 3440 | -231
33 C4P -4800 | -231 85 C1P -640 | -231 137 SDA 3520 | -231
34 VGH -4720 | -231 86 C1P -560 | -231 138 SDA 3600 | -231
35 VGH -4640 | -231 87 C1P -480 | -231 139 D17 3680 | -231
36 VGH -4560 | -231 88 C1P -400 | -231 140 D16 3760 | -231
37 VGH -4480 | -231 89 C1P -320 | -231 141 D15 3840 | -231
38 VGL -4400 | -231 90 VDDA -240 | -231 142 D14 3920 | -231
39 VGL -4320 | -231 91 VDDA -160 | -231 143 D13 4000 | -231
40 VGL -4240 | -231 92 VDDA -80 -231 144 D12 4080 | -231
41 VGL -4160 | -231 93 VDDA 0 -231 145 D11 4160 | -231
42 VGL -4080 | -231 94 VDDA 80 -231 146 D10 4240 | -231
43 C5P -4000 | -231 95 VDDA 160 | -231 147 D9 4320 | -231
44 C5P -3920 | -231 926 VCI1 240 | -231 148 D8 4400 | -231
45 C5P -3840 | -231 97 TEST2 320 | -231 149 TEST3 4480 | -231
46 C5P -3760 | -231 98 CSX 400 | -231 150 TEST4 4560 | -231
47 C5P -3680 | -231 99 RDX 480 | -231 151 TESTS 4640 | -231
48 C5M -3600 | -231 100 TE 560 | -231 152 TEST6 4720 | -231
49 C5M -3520 | -231 101 WRX 640 | -231 153 TEST7 4800 | -231
50 C5M -3440 | -231 102 DCX 720 | -231 154 TEST8 4880 | -231
51 C5M -3360 | -231 103 VDD_OTP 800 | -231 155 TEST9 4960 | -231
52 C5M -3280 | -231 104 VDD_OTP 880 | -231 156 TEST10 5040 | -231
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PAD No. | PAD Name X Y PAD No. | PAD Name X Y PAD No. | PAD Name X Y
157 VSS 5120 | -231 210 G276 7067 | 236 263 G170 6325 | 131
158 IM3 5200 | -231 211 G274 7053 131 264 G168 6311 236
159 IM2 5280 | -231 212 G272 7039 | 236 265 G166 6297 | 131
160 M1 5360 | -231 213 G270 7025 131 266 G164 6283 | 236
161 IMO 5440 | -231 214 G268 7011 236 267 G162 6269 | 131
162 VDDIO 5520 | -231 215 G266 6997 131 268 G160 6255 | 236
163 VREF 5600 | -231 216 G264 6983 | 236 269 G158 6241 131
164 VDD_18V 5680 | -231 217 G262 6969 131 270 G156 6227 | 236
165 VDD_18V 5760 | -231 218 G260 6955 | 236 271 G154 6213 | 131
166 VDD_18V 5840 | -231 219 G258 6941 131 272 G152 6199 | 236
167 VDD_18V 5920 | -231 220 G256 6927 | 236 273 G150 6185 | 131
168 VDD_18V 6000 | -231 221 G254 6913 131 274 G148 6171 236
169 VSS 6080 | -231 222 G252 6899 | 236 275 G146 6157 | 131
170 VSS 6160 | -231 223 G250 6885 131 276 G144 6143 | 236
171 VSS 6240 | -231 224 G248 6871 236 277 G142 6129 | 131
172 VSS 6320 | -231 225 G246 6857 131 278 G140 6115 | 236
173 VSS 6400 | -231 226 G244 6843 | 236 279 G138 6101 131
174 VSS 6480 | -231 227 G242 6829 131 280 G136 6087 | 236
175 VSS 6560 | -231 228 G240 6815 | 236 281 G134 6073 | 131
176 TESTM 6640 | -231 229 G238 6801 131 282 G132 6059 | 236
177 TEST12 6720 | -231 230 G236 6787 | 236 283 G130 6045 | 131
178 VSSA 6800 | -231 231 G234 6773 131 284 G128 6031 236
179 VSSA 6880 | -231 232 G232 6759 | 236 285 G126 6017 | 131
180 VCOM 6960 | -231 233 G230 6745 131 286 G124 6003 | 236
181 VCOM 7040 | -231 234 G228 6731 236 287 G122 5989 | 131
182 VCOM 7120 | -231 235 G226 6717 131 288 G120 5975 | 236
183 VCOM 7200 | -231 236 G224 6703 | 236 289 G118 5961 131
184 VCOM 7280 | -231 237 G222 6689 131 290 G116 5947 | 236
185 DUMMY2 7360 | -231 238 G220 6675 | 236 291 G114 5933 | 131
186 DUMMY3 7403 | 236 239 G218 6661 131 292 G112 5919 | 236
187 DUMMY4 7389 | 131 240 G216 6647 | 236 203 G110 5905 | 131
188 G320 7375 | 236 241 G214 6633 131 204 G108 5891 236
189 G318 7361 131 242 G212 6619 | 236 295 G106 5877 | 131
190 G316 7347 | 236 243 G210 6605 131 296 G104 5863 | 236
191 G314 7333 | 131 244 G208 6591 236 297 G102 5849 | 131
192 G312 7319 | 236 245 G206 6577 131 208 G100 5835 | 236
193 G310 7305 | 131 246 G204 6563 | 236 299 G98 5821 131
194 G308 7291 236 247 G202 6549 131 300 G96 5807 | 236
195 G306 7277 | 131 248 G200 6535 | 236 301 GY%4 5793 | 131
196 G304 7263 | 236 249 G198 6521 131 302 G92 5779 | 236
197 G302 7249 | 131 250 G196 6507 | 236 303 G90 5765 | 131
198 G300 7235 | 236 251 G194 6493 131 304 G88 5751 236
199 G298 7221 131 252 G192 6479 | 236 305 G86 5737 | 131
200 G296 7207 | 236 253 G190 6465 131 306 G84 5723 | 236
201 G294 7193 | 131 254 G188 6451 236 307 G82 5709 | 131
202 G292 7179 | 236 255 G186 6437 131 308 G80 5695 | 236
203 G290 7165 | 131 256 G184 6423 | 236 309 G78 5681 131
204 G288 7151 236 257 G182 6409 131 310 G76 5667 | 236
205 G286 7137 | 131 258 G180 6395 | 236 311 G74 5653 | 131
206 G284 7123 | 236 259 G178 6381 131 312 G72 5639 | 236
207 G282 7109 | 131 260 G176 6367 | 236 313 G70 5625 | 131
208 G280 7095 | 236 261 G174 6353 131 314 G68 5611 236
209 G278 7081 131 262 G172 6339 | 236 315 G66 5597 | 131
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PAD No. | PAD Name X Y PAD No. | PAD Name X Y PAD No. | PAD Name X Y
316 G64 5583 | 236 369 S701 4801 236 422 S648 4059 | 131
317 G62 5569 | 131 370 S700 4787 131 423 S647 4045 | 236
318 G60 5555 | 236 371 S699 4773 | 236 424 S646 4031 131
319 G58 5541 131 372 S698 4759 131 425 S645 4017 | 236
320 G56 5527 | 236 373 S697 4745 | 236 426 S644 4003 | 131
321 G54 5513 | 131 374 S696 4731 131 427 S643 3989 | 236
322 G52 5499 | 236 375 S695 4717 | 236 428 S642 3975 | 131
323 G50 5485 | 131 376 S694 4703 131 429 S641 3961 236
324 G48 5471 236 377 S693 4689 | 236 430 S640 3947 | 131
325 G46 5457 | 131 378 S692 4675 131 431 S639 3933 | 236
326 G44 5443 | 236 379 S691 4661 236 432 S638 3919 | 131
327 G42 5429 | 131 380 S690 4647 131 433 S637 3905 | 236
328 G40 5415 | 236 381 S689 4633 | 236 434 S636 3891 131
329 G38 5401 131 382 S688 4619 131 435 S635 3877 | 236
330 G36 5387 | 236 383 S687 4605 | 236 436 S634 3863 | 131
331 G34 5373 | 131 384 S686 4591 131 437 S633 3849 | 236
332 G32 5359 | 236 385 S685 4577 | 236 438 S632 3835 | 131
333 G30 5345 | 131 386 S684 4563 131 439 S631 3821 236
334 G28 5331 236 387 S683 4549 | 236 440 S630 3807 | 131
335 G26 5317 | 131 388 S682 4535 131 441 S629 3793 | 236
336 G24 5303 | 236 389 S681 4521 236 442 S628 3779 | 131
337 G22 5289 | 131 390 S680 4507 131 443 S627 3765 | 236
338 G20 5275 | 236 391 S679 4493 | 236 444 S626 3751 131
339 G18 5261 131 392 S678 4479 131 445 S625 3737 | 236
340 G16 5247 | 236 393 S677 4465 | 236 446 S624 3723 | 131
341 G14 5233 | 131 394 S676 4451 131 447 S623 3709 | 236
342 G12 5219 | 236 395 S675 4437 | 236 448 S622 3695 | 131
343 G10 5205 | 131 396 S674 4423 131 449 S621 3681 236
344 G8 5191 236 397 S673 4409 | 236 450 S620 3667 | 131
345 G6 5177 | 131 398 S672 4395 131 451 S619 3653 | 236
346 G4 5163 | 236 399 S671 4381 236 452 S618 3639 | 131
347 G2 5149 | 131 400 S670 4367 131 453 S617 3625 | 236
348 DUMMY5 5135 | 236 401 S669 4353 | 236 454 S616 3611 131
349 DUMMY®6 5081 236 402 S668 4339 131 455 S615 3597 | 236
350 S720 5067 | 131 403 S667 4325 | 236 456 S614 3583 | 131
351 S719 5053 | 236 404 S666 4311 131 457 S613 3569 | 236
352 S718 5039 | 131 405 S665 4297 | 236 458 S612 3555 | 131
353 S717 5025 | 236 406 S664 4283 131 459 S611 3541 236
354 S716 5011 131 407 S663 4269 | 236 460 S610 3527 | 131
355 S715 4997 | 236 408 S662 4255 131 461 S609 3513 | 236
356 S714 4983 | 131 409 S661 4241 236 462 S608 3499 | 131
357 S713 4969 | 236 410 S660 4227 131 463 S607 3485 | 236
358 S712 4955 | 131 411 S659 4213 | 236 464 S606 3471 131
359 S711 4941 236 412 S658 4199 131 465 S605 3457 | 236
360 S710 4927 | 131 413 S657 4185 | 236 466 S604 3443 | 131
361 S709 4913 | 236 414 S656 4171 131 467 S603 3429 | 236
362 S708 4899 | 131 415 S655 4157 | 236 468 S602 3415 | 131
363 S707 4885 | 236 416 S654 4143 131 469 S601 3401 236
364 S706 4871 131 417 S653 4129 | 236 470 S600 3387 | 131
365 S705 4857 | 236 418 S652 4115 131 471 S599 3373 | 236
366 S704 4843 | 131 419 S651 4101 236 472 S598 3359 | 131
367 S703 4829 | 236 420 S650 4087 131 473 S597 3345 | 236
368 S702 4815 | 131 421 S649 4073 | 236 474 S596 3331 131

© ORISE Technology Co., Ltd. 176 MAR. 27, 2009

Proprietary & Confidential Preliminary Version: 0.5




B’ & & Preliminary
Orise TEGH OTM3206A

PAD No. | PAD Name X Y PAD No. | PAD Name X Y PAD No. | PAD Name X Y
475 S595 3317 | 236 528 S542 2575 131 581 S489 1833 | 236
476 S594 3303 | 131 529 S541 2561 236 582 S488 1819 | 131
477 S593 3289 | 236 530 S540 2547 131 583 S487 1805 | 236
478 S592 3275 | 131 531 S539 2533 | 236 584 S486 1791 131
479 S591 3261 236 532 S538 2519 131 585 S485 1777 | 236
480 S590 3247 | 131 533 S537 2505 | 236 586 S484 1763 | 131
481 S589 3233 | 236 534 S536 2491 131 587 S483 1749 | 236
482 S588 3219 | 131 535 S535 2477 | 236 588 S482 1735 | 131
483 S587 3205 | 236 536 S534 2463 131 589 S481 1721 236
484 S586 3191 131 537 S533 2449 | 236 590 S480 1707 | 131
485 S585 3177 | 236 538 S532 2435 131 591 S479 1693 | 236
486 S584 3163 | 131 539 S531 2421 236 592 S478 1679 | 131
487 S583 3149 | 236 540 S530 2407 131 593 S477 1665 | 236
488 S582 3135 | 131 541 S529 2393 | 236 594 S476 1651 131
489 S581 3121 236 542 S528 2379 131 595 S475 1637 | 236
490 S580 3107 | 131 543 S527 2365 | 236 596 S474 1623 | 131
491 S579 3093 | 236 544 S526 2351 131 597 S473 1609 | 236
492 S578 3079 | 131 545 S525 2337 | 236 598 S472 1595 | 131
493 S577 3065 | 236 546 S524 2323 131 599 S471 1581 236
494 S576 3051 131 547 S523 2309 236 600 S470 1567 131
495 S575 3037 | 236 548 S522 2295 131 601 S469 1553 | 236
496 S574 3023 | 131 549 S521 2281 236 602 S468 1539 | 131
497 S573 3009 | 236 550 S520 2267 131 603 S467 1525 | 236
498 S572 2995 | 131 551 S519 2253 | 236 604 S466 1511 131
499 S571 2981 236 552 S518 2239 131 605 S465 1497 | 236
500 S570 2967 | 131 553 S517 2225 | 236 606 S464 1483 | 131
501 S569 2953 | 236 554 S516 2211 131 607 S463 1469 | 236
502 S568 2939 | 131 555 S515 2197 | 236 608 S462 1455 | 131
503 S567 2925 | 236 556 S514 2183 131 609 S461 1441 236
504 S566 2911 131 557 S513 2169 | 236 610 S460 1427 | 131
505 S565 2897 | 236 558 S512 2155 131 611 S459 1413 | 236
506 S564 2883 | 131 559 S511 2141 236 612 S458 1399 | 131
507 5563 2869 | 236 560 S510 2127 131 613 S457 1385 | 236
508 S562 2855 | 131 561 S509 2113 | 236 614 S456 1371 131
509 S561 2841 236 562 S508 2099 131 615 S455 1357 | 236
510 S560 2827 | 131 563 S507 2085 | 236 616 S454 1343 | 131
511 S559 2813 | 236 564 S506 2071 131 617 S453 1329 | 236
512 S558 2799 | 131 565 S505 2057 | 236 618 S452 1315 | 131
513 S557 2785 | 236 566 S504 2043 131 619 S451 1301 236
514 S556 2771 131 567 S503 2029 | 236 620 S450 1287 | 131
515 S555 2757 | 236 568 S502 2015 131 621 S449 1273 | 236
516 S554 2743 | 131 569 S501 2001 236 622 S448 1259 | 131
517 S553 2729 | 236 570 S500 1987 131 623 S447 1245 | 236
518 S552 2715 | 131 571 S499 1973 | 236 624 S446 1231 131
519 S551 2701 236 572 S498 1959 131 625 S445 1217 | 236
520 S550 2687 | 131 573 S497 1945 | 236 626 S444 1203 | 131
521 S549 2673 | 236 574 S496 1931 131 627 S443 1189 | 236
522 S548 2659 | 131 575 S495 1917 | 236 628 S442 1175 131
523 S547 2645 | 236 576 S494 1903 131 629 S441 1161 236
524 S546 2631 131 577 S493 1889 | 236 630 S440 1147 131
525 S545 2617 | 236 578 S492 1875 131 631 S439 1133 | 236
526 S544 2603 | 131 579 S491 1861 236 632 S438 1119 131
527 S543 2589 | 236 580 S490 1847 131 633 S437 1105 | 236
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PAD No. | PAD Name X Y PAD No. | PAD Name X Y PAD No. | PAD Name X Y
634 S436 1091 131 687 S383 349 236 740 S332 -433 236
635 S435 1077 | 236 688 S382 335 131 741 S331 -447 131
636 S434 1063 | 131 689 S381 321 236 742 S330 -461 236
637 S433 1049 | 236 690 S380 307 131 743 S329 -475 131
638 S432 1035 | 131 691 S379 293 236 744 S328 -489 236
639 S431 1021 236 692 S378 279 131 745 S327 -503 131
640 S430 1007 | 131 693 S377 265 236 746 S326 -517 236
641 S429 993 236 694 S376 251 131 747 S325 -531 131
642 S428 979 131 695 S375 237 236 748 S324 -545 236
643 S427 965 236 696 S374 223 131 749 S323 -559 131
644 S426 951 131 697 S373 209 236 750 S322 -573 236
645 S425 937 236 698 S372 195 131 751 S321 -587 131
646 S424 923 131 699 S371 181 236 752 S320 -601 236
647 S423 909 236 700 S370 167 131 753 S319 -615 131
648 S422 895 131 701 S369 153 236 754 S318 -629 236
649 S421 881 236 702 S368 139 131 755 S317 -643 131
650 S420 867 131 703 S367 125 236 756 S316 -657 236
651 S419 853 236 704 S366 111 131 757 S315 -671 131
652 S418 839 131 705 S365 97 236 758 S314 -685 236
653 S417 825 236 706 S364 83 131 759 S313 -699 131
654 S416 811 131 707 S363 69 236 760 S312 -713 236
655 S415 797 236 708 S§362 55 131 761 S311 =727 131
656 S414 783 131 709 S361 41 236 762 S310 -741 236
657 S413 769 236 710 DUMMY7 27 131 763 S309 -755 131
658 S412 755 131 711 DUMMY8 -27 131 764 S308 -769 236
659 S411 741 236 712 S360 -41 236 765 S307 -783 131
660 S410 727 131 713 S359 -55 131 766 S306 =797 236
661 S409 713 236 714 S358 -69 236 767 S305 -811 131
662 S408 699 131 715 S357 -83 131 768 S304 -825 236
663 S407 685 236 716 S356 -97 236 769 S303 -839 131
664 S406 671 131 717 S355 -111 131 770 S302 -853 236
665 S405 657 236 718 S354 -125 236 771 S301 -867 131
666 S404 643 131 719 S353 -139 131 772 S300 -881 236
667 S403 629 236 720 S352 -153 236 773 S299 -895 131
668 S402 615 131 721 S351 -167 131 774 S298 -909 236
669 S401 601 236 722 S350 -181 236 775 S297 -923 131
670 S400 587 131 723 S349 -195 131 776 S296 -937 236
671 S399 573 236 724 S348 -209 236 777 S295 -951 131
672 S398 559 131 725 S347 -223 131 778 S294 -965 236
673 S397 545 236 726 S346 -237 236 779 S293 -979 131
674 S396 531 131 727 S345 -251 131 780 S292 -993 236
675 S395 517 236 728 S344 -265 236 781 S291 -1007 | 131
676 S394 503 131 729 S343 -279 131 782 S290 -1021 | 236
677 S393 489 236 730 S342 -293 236 783 S289 -1035 | 131
678 S392 475 131 731 S341 -307 131 784 S288 -1049 | 236
679 S391 461 236 732 S340 -321 236 785 S287 -1063 | 131
680 S390 447 131 733 S339 -335 131 786 S286 -1077 | 236
681 S389 433 236 734 S338 -349 236 787 S285 -1091 | 131
682 S388 419 131 735 S337 -363 131 788 S284 -1105 | 236
683 S387 405 236 736 S336 -377 236 789 S283 -1119 | 131
684 S386 391 131 737 S335 -391 131 790 S282 -1133 | 236
685 S385 377 236 738 S334 -405 236 791 S281 -1147 | 131
686 S384 363 131 739 S333 -419 131 792 S280 -1161 | 236
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PAD No. | PAD Name X Y PAD No. | PAD Name X Y PAD No. | PAD Name X Y
793 S279 -1175 | 131 846 S226 -1917 | 236 899 S173 -2659 | 131
794 S278 -1189 | 236 847 S225 -1931 | 131 900 S172 -2673 | 236
795 S277 -1203 | 131 848 S224 -1945 | 236 901 S171 -2687 | 131
796 S276 -1217 | 236 849 S223 -1959 | 131 902 S170 -2701 | 236
797 S275 -1231 | 131 850 S222 -1973 | 236 903 S169 -2715 | 131
798 S274 -1245 | 236 851 S221 -1987 | 131 904 S168 -2729 | 236
799 S273 -1259 | 131 852 S220 -2001 | 236 905 S167 -2743 | 131
800 S272 -1273 | 236 853 S219 -2015 | 131 9206 S166 -2757 | 236
801 S271 -1287 | 131 854 S218 -2029 | 236 907 S165 -2771 | 131
802 S§270 -1301 | 236 855 S217 -2043 | 131 908 S164 -2785 | 236
803 S269 -1315 | 131 856 S216 -2057 | 236 909 S163 -2799 | 131
804 S268 -1329 | 236 857 S215 -2071 | 131 910 S162 -2813 | 236
805 S267 -1343 | 131 858 S214 -2085 | 236 911 S161 -2827 | 131
806 S266 -1357 | 236 859 S213 -2099 | 131 912 S160 -2841 | 236
807 S265 -1371 | 131 860 S212 -2113 | 236 913 S159 -2855 | 131
808 S264 -1385 | 236 861 S211 -2127 | 131 914 S158 -2869 | 236
809 S263 -1399 | 131 862 S210 -2141 | 236 915 S157 -2883 | 131
810 S262 -1413 | 236 863 S209 -2155 | 131 916 S156 -2897 | 236
811 S261 -1427 | 131 864 S208 -2169 | 236 917 S155 -2911 131
812 S260 -1441 | 236 865 S207 -2183 | 131 918 S154 -2925 | 236
813 S259 -1455 | 131 866 S206 -2197 | 236 919 S153 -2939 | 131
814 S258 -1469 | 236 867 S§205 -2211 131 920 S152 -2953 | 236
815 S257 -1483 | 131 868 S204 -2225 | 236 921 S151 -2967 | 131
816 S256 -1497 | 236 869 S203 -2239 | 131 922 S150 -2981 | 236
817 S255 -1511 131 870 S202 -2253 | 236 923 S149 -2995 | 131
818 S254 -1525 | 236 871 S201 -2267 | 131 924 S148 -3009 | 236
819 S253 -1539 | 131 872 S200 -2281 | 236 925 S147 -3023 | 131
820 S252 -1553 | 236 873 S199 -2295 | 131 926 S146 -3037 | 236
821 S251 -1567 | 131 874 S198 -2309 | 236 927 S145 -3051 | 131
822 S250 -1581 | 236 875 S197 -2323 | 131 928 S144 -3065 | 236
823 S249 -1595 | 131 876 S196 -2337 | 236 929 S143 -3079 | 131
824 S248 -1609 | 236 877 S195 -2351 | 131 930 S142 -3093 | 236
825 S247 -1623 | 131 878 S194 -2365 | 236 931 S141 -3107 | 131
826 S246 -1637 | 236 879 S193 -2379 | 131 932 S140 -3121 | 236
827 S245 -1651 | 131 880 S192 -2393 | 236 933 S139 -3135 | 131
828 S244 -1665 | 236 881 S191 -2407 | 131 934 S138 -3149 | 236
829 S243 -1679 | 131 882 S190 -2421 | 236 935 S137 -3163 | 131
830 S242 -1693 | 236 883 S189 -2435 | 131 936 S136 -3177 | 236
831 S241 -1707 | 131 884 S188 -2449 | 236 937 S135 -3191 | 131
832 S240 -1721 | 236 885 S187 -2463 | 131 938 S134 -3205 | 236
833 S239 -1735 | 131 886 S186 -2477 | 236 939 S133 -3219 | 131
834 S238 -1749 | 236 887 S185 -2491 | 131 940 S132 -3233 | 236
835 S237 -1763 | 131 888 S184 -2505 | 236 941 S131 -3247 | 131
836 S236 -1777 | 236 889 S183 -2519 | 131 942 S130 -3261 | 236
837 5235 -1791 | 131 890 S182 -2533 | 236 943 S129 -3275 | 131
838 S234 -1805 | 236 891 S181 -2547 | 131 944 S128 -3289 | 236
839 S233 -1819 | 131 892 S180 -2561 | 236 945 S127 -3303 | 131
840 S232 -1833 | 236 893 S179 -2575 | 131 946 S126 -3317 | 236
841 S231 -1847 | 131 894 S178 -2589 | 236 947 S125 -3331 | 131
842 S230 -1861 | 236 895 S177 -2603 | 131 948 S124 -3345 | 236
843 S229 -1875 | 131 896 S176 -2617 | 236 949 S123 -3359 | 131
844 S228 -1889 | 236 897 S175 -2631 | 131 950 S122 -3373 | 236
845 S227 -1903 | 131 898 S174 -2645 | 236 951 S121 -3387 | 131
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PAD No. | PAD Name X Y PAD No. | PAD Name X Y PAD No. | PAD Name X Y
952 S120 -3401 | 236 1005 S67 -4143 | 131 1058 S14 -4885 | 236
953 S119 -3415 | 131 1006 S66 -4157 | 236 1059 S13 -4899 | 131
954 S118 -3429 | 236 1007 S65 -4171 | 131 1060 S12 -4913 | 236
955 S117 -3443 | 131 1008 S64 -4185 | 236 1061 S11 -4927 | 131
956 S116 -3457 | 236 1009 S63 -4199 | 131 1062 S10 -4941 | 236
957 S115 -3471 | 131 1010 S62 -4213 | 236 1063 S9 -4955 | 131
958 S114 -3485 | 236 1011 S61 -4227 | 131 1064 S8 -4969 | 236
959 S113 -3499 | 131 1012 S60 -4241 | 236 1065 S7 -4983 | 131
960 S112 -3513 | 236 1013 S59 -4255 | 131 1066 S6 -4997 | 236
961 S111 -3527 | 131 1014 S58 -4269 | 236 1067 S5 -5011 | 131
962 S110 -3541 | 236 1015 S57 -4283 | 131 1068 S4 -5025 | 236
963 S109 -3555 | 131 1016 S56 -4297 | 236 1069 S3 -5039 | 131
964 S108 -3569 | 236 1017 S55 -4311 | 131 1070 S2 -5053 | 236
965 S107 -3583 | 131 1018 S54 -4325 | 236 1071 S1 -5067 | 131
966 S106 -3597 | 236 1019 S53 -4339 | 131 1072 DUMMY9 -5081 | 236
967 S105 -3611 | 131 1020 S52 -4353 | 236 1073 DUMMY10 | -5135 | 236
968 S104 -3625 | 236 1021 S51 -4367 | 131 1074 G1 -5149 | 131
969 S103 -3639 | 131 1022 S50 -4381 | 236 1075 G3 -5163 | 236
970 S102 -3653 | 236 1023 S49 -4395 | 131 1076 G5 -5177 | 131
971 S101 -3667 | 131 1024 S48 -4409 | 236 1077 G7 -5191 | 236
972 S100 -3681 | 236 1025 S47 -4423 | 131 1078 G9 -5205 | 131
973 S99 -3695 | 131 1026 S46 -4437 | 236 1079 G11 -5219 | 236
974 S98 -3709 | 236 1027 S45 -4451 | 131 1080 G13 -5233 | 131
975 S97 -3723 | 131 1028 S44 -4465 | 236 1081 G15 -5247 | 236
976 S96 -3737 | 236 1029 S43 -4479 | 131 1082 G17 -5261 | 131
977 S95 -3751 | 131 1030 S42 -4493 | 236 1083 G19 -5275 | 236
978 S94 -3765 | 236 1031 S41 -4507 | 131 1084 G21 -5289 | 131
979 S93 -3779 | 131 1032 S40 -4521 | 236 1085 G23 -5303 | 236
980 S92 -3793 | 236 1033 S39 -4535 | 131 1086 G25 -5317 | 131
981 S91 -3807 | 131 1034 S38 -4549 | 236 1087 G27 -5331 | 236
982 S90 -3821 | 236 1035 S37 -4563 | 131 1088 G29 -5345 | 131
983 S89 -3835 | 131 1036 S36 -4577 | 236 1089 G31 -5359 | 236
984 S88 -3849 | 236 1037 S35 -4591 | 131 1090 G33 -5373 | 131
985 S87 -3863 | 131 1038 S34 -4605 | 236 1091 G35 -5387 | 236
986 S86 -3877 | 236 1039 S33 -4619 | 131 1092 G37 -5401 | 131
987 S85 -3891 | 131 1040 S32 -4633 | 236 1093 G39 -5415 | 236
088 S84 -3905 | 236 1041 S31 -4647 | 131 1094 G41 -5429 | 131
989 S83 -3919 | 131 1042 S30 -4661 | 236 1095 G43 -5443 | 236
990 S82 -3933 | 236 1043 S29 -4675 | 131 1096 G45 -5457 | 131
991 S81 -3947 | 131 1044 S28 -4689 | 236 1097 G47 -5471 | 236
992 S80 -3961 | 236 1045 S27 -4703 | 131 1098 G49 -5485 | 131
993 S79 -3975 | 131 1046 S26 -4717 | 236 1099 G51 -5499 | 236
994 S78 -3989 | 236 1047 S25 -4731 | 131 1100 G53 -5513 | 131
995 S77 -4003 | 131 1048 S24 -4745 | 236 1101 G55 -5527 | 236
996 S76 -4017 | 236 1049 §23 -4759 | 131 1102 G57 -5541 | 131
997 S75 -4031 | 131 1050 S22 -4773 | 236 1103 G59 -5555 | 236
998 S74 -4045 | 236 1051 S21 -4787 | 131 1104 G61 -5569 | 131
999 S73 -4059 | 131 1052 S20 -4801 | 236 1105 G63 -5583 | 236
1000 S72 -4073 | 236 1053 S19 -4815 | 131 1106 G65 -5597 | 131
1001 S71 -4087 | 131 1054 S18 -4829 | 236 1107 G67 -5611 | 236
1002 S70 -4101 | 236 1055 S17 -4843 | 131 1108 G69 -5625 | 131
1003 S69 -4115 | 131 1056 S16 -4857 | 236 1109 G71 -5639 | 236
1004 S68 -4129 | 236 1057 S15 -4871 131 1110 G73 -5653 | 131
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PAD No. | PAD Name X Y PAD No. | PAD Name X Y PAD No. | PAD Name X Y
1111 G75 -5667 | 236 1154 G161 -6269 | 131 1197 G247 -6871 | 236
1112 G77 -5681 | 131 1155 G163 -6283 | 236 1198 G249 -6885 | 131
1113 G79 -5695 | 236 1156 G165 -6297 | 131 1199 G251 -6899 | 236
1114 G81 -5709 | 131 1157 G167 -6311 | 236 1200 G253 -6913 | 131
1115 G83 -5723 | 236 1158 G169 -6325 | 131 1201 G255 -6927 | 236
1116 G85 -5737 | 131 1159 G171 -6339 | 236 1202 G257 -6941 | 131
1117 G87 -5751 | 236 1160 G173 -6353 | 131 1203 G259 -6955 | 236
1118 G89 -5765 | 131 1161 G175 -6367 | 236 1204 G261 -6969 | 131
1119 G91 -5779 | 236 1162 G177 -6381 | 131 1205 G263 -6983 | 236
1120 G93 -5793 | 131 1163 G179 -6395 | 236 1206 G265 -6997 | 131
1121 G95 -5807 | 236 1164 G181 -6409 | 131 1207 G267 -7011 236
1122 G97 -5821 | 131 1165 G183 -6423 | 236 1208 G269 -7025 | 131
1123 G99 -5835 | 236 1166 G185 -6437 | 131 1209 G271 -7039 | 236
1124 G101 -5849 | 131 1167 G187 -6451 | 236 1210 G273 -7053 | 131
1125 G103 -5863 | 236 1168 G189 -6465 | 131 1211 G275 -7067 | 236
1126 G105 -5877 | 131 1169 G191 -6479 | 236 1212 G277 -7081 | 131
1127 G107 -5891 | 236 1170 G193 -6493 | 131 1213 G279 -7095 | 236
1128 G109 -5905 | 131 1171 G195 -6507 | 236 1214 G281 -7109 | 131
1129 G111 -5919 | 236 1172 G197 -6521 | 131 1215 G283 -7123 | 236
1130 G113 -5933 | 131 1173 G199 -6535 | 236 1216 G285 -7137 | 131
1131 G115 -5947 | 236 1174 G201 -6549 | 131 1217 G287 -7151 | 236
1132 G117 -5961 | 131 1175 G203 -6563 | 236 1218 G289 -7165 | 131
1133 G119 -5975 | 236 1176 G205 -6577 | 131 1219 G291 -7179 | 236
1134 G121 -5989 | 131 1177 G207 -6591 | 236 1220 G293 -7193 | 131
1135 G123 -6003 | 236 1178 G209 -6605 | 131 1221 G295 -7207 | 236
1136 G125 -6017 | 131 1179 G211 -6619 | 236 1222 G297 -7221 | 131
1137 G127 -6031 | 236 1180 G213 -6633 | 131 1223 G299 -7235 | 236
1138 G129 -6045 | 131 1181 G215 -6647 | 236 1224 G301 -7249 | 131
1139 G131 -6059 | 236 1182 G217 -6661 | 131 1225 G303 -7263 | 236
1140 G133 -6073 | 131 1183 G219 -6675 | 236 1226 G305 -7277 | 131
1141 G135 -6087 | 236 1184 G221 -6689 | 131 1227 G307 -7291 | 236
1142 G137 -6101 | 131 1185 G223 -6703 | 236 1228 G309 -7305 | 131
1143 G139 -6115 | 236 1186 G225 -6717 | 131 1229 G311 -7319 | 236
1144 G141 -6129 | 131 1187 G227 -6731 | 236 1230 G313 -7333 | 131
1145 G143 -6143 | 236 1188 G229 -6745 | 131 1231 G315 -7347 | 236
1146 G145 -6157 | 131 1189 G231 -6759 | 236 1232 G317 -7361 | 131
1147 G147 -6171 | 236 1190 G233 -6773 | 131 1233 G319 -7375 | 236
1148 G149 -6185 | 131 1191 G235 -6787 | 236 1234 DUMMY 11 -7389 | 131
1149 G151 -6199 | 236 1192 G237 -6801 | 131 1235 DUMMY12 | -7403 | 236
1150 G153 -6213 | 131 1193 G239 -6815 | 236
1151 G155 -6227 | 236 1194 G241 -6829 | 131
1152 G157 -6241 | 131 1195 G243 -6843 | 236
1153 G159 -6255 | 236 1196 G245 -6857 | 131
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9.5. Alignment Mark
--Alignment Mark coordinate
Left (-7480, 238.5)

Right (7480, 238.5)

--Alignment Mark size

Left Right
g E: g E
© 3B 15um 23 15um
e e
oum L 15um groem ]| tsum
Sumd%. | s 1 L__ 3 Sum | 4
-+ 20um -+ 20um
(7650325) | | .gx... (7930325) | .| .x...
15um 15um
15um 15um
SR \ N S S S PR SUUPUP
—_ —_ N - —_ ) ) - - N - -
[$)] al o [¢)] al [$)] [$)] o a [$)]
c c c = c o o c c c
3 3 3 3 3 3 3 3 3 3
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9.6. Wiring Resistance

Name Wiring Resistance Name Wiring Resistance Name Wiring Resistance
1 DUMMY1 Open 72 VCL 143 D13 100 ohm
2 VCOM 73 VCL 144 D12 100 ohm
3 VCOM 74 VCL 15 ohm 145 D11 100 ohm
4 VCOM 10 ohm 75 VCL 146 D10 100 ohm
5 VCOM 76 VCL 147 D9 100 ohm
6 VCOM 77 VCL 148 D8 100 ohm
7 TEST1 100 ohm 78 C1M 149 TEST3 100 ohm
8 BC 79 C1M 150 TEST4 100 ohm
100 ohm
9 BC 80 C1M 10 ohm 151 TESTS 100 ohm
10 VSSA 15 ohm 81 C1M 152 TEST6 100 ohm
11 VSSA 82 C1M 153 TEST7 100 ohm
12 VCOML 20 ohm 83 C1M 154 TEST8 100 ohm
13 VCOMH 25 ohm 84 C1P 155 TEST9 100 ohm
14 GVDD 30 ohm 85 C1P 156 TEST10 100 ohm
15 VSSA 86 C1P 10 ohm 157 VSS note 1
16 VSSA 87 C1P 158 IM3 100 ohm
17 VSSA 88 C1P 159 IM2 100 ohm
18 VSSA 15 ohm 89 C1P 160 IM1 100 ohm
19 VSSA 90 VDDA 161 IMO 100 ohm
20 VSSA 91 VDDA 162 VDDIO note 1
21 VSSA 92 VDDA 10 ohm 163 VREF 20 ohm
22 C3M 93 VDDA 164 VDD_18V
23 C3M 25 ohm 94 VDDA 165 VDD_18V
24 C3M 95 VDDA 166 VDD_18V 20 ohm
25 C3P 96 VCI1 100 ohm 167 VDD_18V
26 C3P 25 ohm 97 TEST2 100 ohm 168 VDD_18V
27 C3P 98 CSX 100 ohm 169 VSS
28 C4aM 99 RDX 100 ohm 170 VSS
29 C4M 25 ohm 100 TE 100 ohm 171 VSS
30 C4M 101 WRX 100 ohm 172 VSS 10 ohm
31 C4P 102 DCX 100 ohm 173 VSS
32 C4P 25 ohm 103 VDD_OTP 174 VSS
33 C4P 104 VDD_OTP 25 ohm 175 VSS
34 VGH 105 VDD_OTP 176 TEST11 100 ohm
35 VGH 15 ohm 106 VDDIO 177 TEST12 100 ohm
36 VGH 107 VDDIO 178 VSSA 15 ohm
37 VGH 108 VDDIO 25 ohm 179 VSSA
38 VGL 109 VDDIO 180 VCOM
39 VGL 110 VDDIO 181 VCOM
40 VGL 15 ohm 111 VDD_BC 25 ohm 182 VCOM 10 ohm
41 VGL 112 VDD 183 VCOM
42 VGL 113 VDD 184 VCOM
43 C5P 114 VDD 185 DUMMY2 Open
44 C5P 115 VDD
45 C5P 15 ohm 116 VDD
46 C5P 117 VDD 10 ohm
47 C5P 118 VDD
48 C5M 119 VDD
49 C5M 120 VDD
50 C5M 15 ohm 121 VDD
51 C5M 122 VDD
52 C5M 123 VSS note 1
53 VS8S 124 RESX 100 ohm
54 VSS 125 RESX
55 VSS 126 EXTC 100 ohm
56 VSS 10 ohm 127 D7 100 ohm
57 VSS 128 D6 100 ohm
58 VSS 129 D5 100 ohm
59 VSS 130 D4 100 ohm
60 C2M 131 VSS note 1
61 C2M 132 D3 100 ohm
62 C2M 133 D2 100 ohm
20 ohm
63 C2M 134 D1 100 ohm
64 C2M 135 DO 100 ohm
65 C2M 136 VSS note 1
66 C2P 137 SDA 100 ohm
67 C2P 138 SDA
68 C2P 139 D17 100 ohm
20 ohm
69 C2P 140 D16 100 ohm
70 C2P 141 D15 100 ohm
71 C2P 142 D14 100 ohm

note1: These "VSS" and "VDDIO" pins can be open or connected to neighbor option pins to become pull-up or pull-down power/ground source.
note2: If user don't use CABC function, please let the BC open. If user want to use CABC, this pin will become the output of back light control signal.

© ORISE Technology Co., Ltd. 183 MAR. 27, 2009
Proprietary & Confidential Preliminary Version: 0.5




B’ & & Preliminary
Orise TEGH OTM3206A

10. COG PRODUCTS MANUFACTURING GUIDELINES

10.1. Purpose:
The purpose of this specification is to identify ACF bonding process, so that customers can use properly ACF and Chip during the
assembly.

10.2. Scope:
10.2.1. ACF bonding process

10.3. Noun definition

10.3.1. COG: Chip on Glass
10.3.2. ACF (Anisotropic Cunductive Film): .ACF is a functional adhesive tape which is able to connect

(conductivity, adhesion, insulation) multiterminals in one time.
10.3.3. CTE: Coefficient of thermal expansion
10.4. Responsibility unity:
ORISETECH Quality Assurance unity
10.5. Contents:
10.5.1. Applicable documents
IPC-SM-782: Surface Mount Design & Land Pattern Standard
IPC-7351Generic Requirements for Surface Mount Design and Land Pattern Standard.
IPC JEDEC: J-STD-033A Standard for Handling, Packing, Shipping and Use of Moisture/Reflow Sensitive Surface
Mount Devices
JESD22-B111: Board Level Drop Test of Components for Handheld Electronic Products
IPC-A-610: Acceptability of Electronic Assemblies
10.5.2. ACF Characteristics:
10.5.2.1. Three factors to achieve the connection: Temperature, Pressure, Time.
10.5.3. ACF process :
10.5.3.1. To use Low Temperature and Low stress ACF is recommended for thin chip as 300 um.
10.5.3.2. Warp issues may happen if customers do not use Low Temperature and Low stress ACF for long chip .And
warp issues may induce chip broken after ACF bonding for the CTE mismatch of Glass and ACF and Chip.
10.5.3.3. To use 3um ACF is recommended for BUMP space is less than 13um.
10.5.3.4. To use Low temperature and long time bonding is recommended if delamination happens in edge of chip.
10.5.3.5. For fine pitch and thin chip (300 um) products, customer should review
ACF bonding condition with ACF maker.
10.6. References:
*IPC:
http://www.ipc.org
*HDPUG (High Density Package Users Group)
http://www.hdpug.org

*JEDEC (Joint Electronic Device Engineering Council)

http://www.jedec.org

*JEITA (Japan Electronic Industry Association)

http://www.jeita.org
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11. DISCLAIMER

The information appearing in this publication is believed to be accurate.

Integrated circuits sold by ORISE Technology are covered by the warranty and patent indemnification provisions stipulated in the terms of
sale only. ORISE Technology makes no warranty, express, statutory implied or by description regarding the information in this publication
or regarding the freedom of the described chip(s) from patent infringement. FURTHERMORE, ORISE Technology MAKES NO
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PURPOSE. ORISE Technology reserves the right to halt production or
alter the specifications and prices at any time without notice. Accordingly, the reader is cautioned to verify that the data sheets and other
information in this publication are current before placing orders. Products described herein are intended for use in normal commercial
applications. Applications involving unusual environmental or reliability requirements, e.g. military equipment or medical life support
equipment, are specifically not recommended without additional processing by ORISE Technology for such applications. Please note that

application circuits illustrated in this document are for reference purposes only.
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12. REVISION HISTORY

Date Revision # Page
1. Modify command DE 17,104
2. Add command CB 16,94
MAR. 27, 2009 0.5
3. Add command CB 16,95
4. Modify the maximum wiring resistance 183
MAR. 13, 2009 0.4 1. Modify the dimension of bump. 171
2. Modify the ratio setting of pump. 87
3. Modify Command B6 16, 81
4. Delete default table 106, 107
5. Modify default table (C0,C5,C6) 85,91,93
6. Modify 9.1 PAD Assignment 170
JAN. 05, 2009 0.3 1. Add command BA in Command list 15
2. Modify Command list (2)(3)(4)(5) 15~17
3. Delete Command list (6) (7) (8) (9) 17~19
4. Modify Command B1 79
5. Modify Command B6 82
6. Add command BA 83
7. Modify Command CO Description 84
8. Modify Command C4, C5 Description 88~92
9. Modify Command DF  Description 102
10. Delete Command E2,E3,E4,E5 106~114
11. Add PAD Assignment. 170
12. Update PAD Dimension and Bump Characteristics. 170-171
DEC. 02, 2008 0.2 Modify PAD Dimension. 177
NOV. 18, 2008 0.1 Original 191
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