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720-CHANNEL DRIVER WITH SYSTEM-ON-CHIP (SOC)

FOR COLOR AMORPHOUS TFT LCD

1. GENERAL DESCRIPTION

The SPFD5420A, a 262144-color System-on-Chip (SoC) driver
LS| designed for small and medium sizes of TFT LCD display, is
capable of supporting up to 240xRGBx432 in resolution which can
be achieved by the designated RAM for graphic data. The
720-channel source driver has true 6-bit resolution, which
generates 64 Gamma-corrected values by an internal D/A

converter.

The SPFD5420A is able to operate with low IO interface power
supply up to 1.65V 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 SPFD5420A can support several
interfaces for the diverse request of medium or small size portable
display. SPFD5420A 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. In addition, the SPFD5420A incorporates 6, 16,
and 18-bit RGB interfaces for picture movement display. The
SPFD5420A also supports eight-color mode and standby mode for

power saving consideration.

2. FEATURES

B One-chip solution for amorphous TFT-LCD.

W Supports resolution up to 240xRGBx432, incorporating a
720-channel source driver and a 432-channel gate driver

B Outputs 64 7 -corrected values using an internal true 6-bit
resolution D/A converter to achieve 262K colors

B Built-in 233,280 bytes internal RAM

® Line Inversion AC drive / frame inversion AC drive

3. ORDERING INFORMATION

System interfaces
— High-speed interfaces to 8-, 9-, 16-, and 18-bit parallel ports
— Serial Peripheral Interface (SPI)
Interfaces for moving picture display
— 6-, 16-, and 18-bit RGB interfaces
Varies 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 (Vcc): 2.5 ~3.6 V
— |/O interface supply voltage (IOVcc): 1.65 ~3.6 V
— Analog power supply voltage (Vci): 2.5 ~3.6 V
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: DDVDH-GND=4.5V ~ 6V.
— Gate driver voltage level (VGH, VGL)
VGH = 10.0V ~15.0V
VGL =-4.5V ~ -12.5V
VGH-VGL = 28.0V
— Built-in internal oscillator and hardware reset
Built—in One-Time-Programmable (OTP) function for VCOM
amplitude and VcomH voltage adjustment. User identification
code,4 bits, VCOM level adjustment, 5 bits x 2 sets

Product Number

Package Type

SPFD5420A-C1

Chip Form with Gold Bump

© ORISE Technology Co., Ltd.
Proprietary & Confidential

NOV. 22, 2007
Preliminary Version: 0.7
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4. BLOCK DIAGRAM

4.1. Block Function
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4.2. System Interface

4.2.1. The SPFD5420A supports three high-speed
system interfaces:

1. 80-system high-speed interfaces with 8-, 9-, 16-, 18-bit parallel
ports.
2. Serial Peripheral Interface (SPI).

The SPFD5420A 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 SPFD5420A executes
the 1 read operation. Thus, valid data can be read out after the
SPFD5420A executes the 1% read operation.

4.2.2. External Display Interface

The SPFD5420A supports external RGB interface for picture
movement display.

The SPFD5420A allows switching between one of the external
display interfaces and the system interface via pin configuration so
that the optimum interface is selected for still / moving picture

displayed on the screen.

When the RGB interface is chosen, display operations are
synchronized with external supplied signals, VSYNC, HSYNC, and
DOTCLK. Moreover, valid display data (DB17-0) is written to
GRAM, which synchronized with signal (DE) enabling.

4.2.3. Address Counter (AC)

SPFD5420A 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.

4.2.4. Graphics RAM (GRAM)

SPFD5420A features a 233,280-byte (240RGB x 432 x 18 / 8)
Graphic RAM (GRAM).

4.2.5. Grayscale Voltage Generating Circuit

SPFD5420A 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.

4.2.6. Timing Controller

SPFD5420A has a timing controller, which can generate a timing
signal for internal circuit operation such as gate output timing,

RAM accessing timing, etc.

4.2.7. Oscillator (OSC)

The SPFD5420A also features an internal oscillator to generate
RC oscillation with an internal resistor. In standby mode, RC

oscillation is halted to reduce power consumption.

4.2.8. Source Driver Circuit

SPFD5420A consists of a 720-output source driver circuit (S1 ~
$720). Data in the GRAM are latched when the 720" bit data is
input. The latched data controls the source driver and generates

a drive waveform.

4.2.9. Gate Driver Circuit

SPFD5420A consists of a 432-output gate driver circuit
(G1~G432). The gate driver circuit outputs gate driver signals at
either VGH or VGL level.

4.2.10. LCD Driving Power Supply Circuit

The LCD driving power supply circuit generates the voltage levels
DDVDH, VLOUT2, VLOUT3 and VCOM for driving an LCD. All this

voltages can be adjusted by register setting.
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5. SIGNAL DESCRIPTIONS

Signal No. of | I/O | Connected Function
pins with
System Configuration Input Signal
IM2~1, IMO/ID 3 | GND/ IOVCC Select a r_ner to interface to an MPU. In §er|al interface operation,
the IMO pin is used to set the ID bit of device code.
M2 | 1M1 'Mg/ Interface Mode pB pin | 00rS
o | o | o | BO0systemi8bit | ppigg | 262,144
interface
o | o | 1 | 8BOsystemSbit | ppigg | 262,144
interface
80-system 16-bit | DB17-10, | 262144
0 1 0 . see
interface DB8-1
Note 1
. 262,144
o | 1| 1 | B0system&bit | pgi7 40 | see
interface
Note 2
Clock
1 0 *(ID) synchronous - 65,536
serial interface
1 1 0 Setting disabled - -
1 1 1 Setting disabled - -
Notes: 1. 65,536 colors in one transfer mode
2. 65,536 colors in two transfers mode
/RESET 1 MPU or RESET pin. This is an active low signal.
external
RC circuit
Interface input Signals
ICS 1 | MPU Chip select signal.
Low: the SPFD5420A is accessible
High: the SPFD5420A is not accessible
Must be connected to the GND or IOVCC level when not used.
RS 1 | MPU Register select signal.
Low: Index register or internal status is selected.
High: Control register is selected.
Must be connected to the GND or IOVCC level when not used.
(/WR) / (SCL) 1 | MPU (A) In 80-system interface mode, a write strobe signal can be input via this pin
and initializes a write operation when the signal is low.
(B) In SPI mode, served as a synchronizing clock signal.
/RD 1 | MPU In 80-system interface mode, a read strobe signal can be input via this pin and
initializes a read operation when the signal is low.
Must be connected to the GND or IOVCC level when not in use.
SDI 1 | MPU Serial Data is inputted on the rising edge of the SCL signal in SPI mode.
Must be connected to the GND or IOVCC level when not in use
SDO 1 [®) MPU Serial Data is outputted on the rising edge of the SCL signal in SPI mode.
DB0-DB17 1 /0 | MPU Served as an 18-bit parallel bi-directional data bus. Data bus pin assignment

corresponding to different modes are summarized in the table:

Mode Pin Assignment
8-bit system interface DB17-DB10
9-bit system interface DB17-DB9

16-bit system interface DB17-DB10, DB8-DB1

18-bit system interface DB17-DB0
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Signal

No.

pins

of

110

Connected
with

Function

6-bit External (RGB) interface DB17-DB12

16-bit External (RGB) interface DB17-13, DB11-DB1

18-bit External (RGB) interface DB17-DB0

Must be connected to the GND or IOVCC level when not in use.

VSYNC

MPU

In external interface mode, served as a vertical synchronize signal input

Must be connected to the IOVCC or GND level when not in use.

HSYNC

MPU

In external interface mode, served as a horizontal synchronized signal input
Must be connected to the IOVCC or GND level when not used.

ENABLE

MPU

In external interface mode, polarity of ENABLE signal is synchronized with
valid graphic data input.

Low: Valid data on DB17-DB0

High: Invalid data on DB17-DB0

Moreover, setting EPL bit can change the polarity of the ENABLE signal.

Must be connected to the GND or IOVCC level when not in use.

DOTCLK

MPU

In external interface mode, served as a dot clock signal.
When DPL = “0”: Input data on the rising edge of DOTCLK
When DPL = “1”: Input data on the falling edge of DOTCLK

It is fixed to the IOVCC level when not in use.

FMARK

MPU

Frame head pulse signal, which is used when writing data to the internal RAM.

Keep this pin open when not used.

Charge Pump an

d Power Supply Signal

C11PIN, 12 /10 | Step-up Connect boost capacitors for the internal DC/DC converter circuit to these

C12P/N capacitor pins.

C13P/N Leave the pins open when DC/DC converter circuits are not used.

C21PIN,

C22P/N

C23P/N

VCIOUT 1 (0] Stabilizing Output voltage from the step-up circuit 1, generated from the reference

capacitor, VCI1 voltage. VC bits set the output factor. Make sure to connect to stabilizing
capacitor.

VCI1 1 /0 | VCIOUT Reference voltage of step-up circuit 1. Make sure the output voltage levels
from VLOUT1, VLOUT2, and VLOUTS3 do not exceed the respective setting
ranges.

VLOUT1 1 (0] Stabilizing Output voltage from the step-up circuit 1, generated from VCI1. The step-up

capacitor, factor is set by BT. Make sure to connect to stabilizing capacitor.
DDVDH VLOUT1 = 4.5V ~ 6.0V

DDVDH 1 VLOUT1 Power supply for the source driver liquid crystal drive unit and VCOM drive.
Connect to VLOUT1. DDVDH = 4.5V ~ 6.0V

VLOUT2 1 (0] Stabilizing Output voltage from the step-up circuit 2, generated from VCI1 and DDVDH.

capacitor, VGH The step-up factor is set by BT. Make sure to connect to stabilizing capacitor.
VLOUT2 = max 15.0V
VGH 1 | VLOUT2 Liquid crystal drive power supply. Connect to VLOUT2.
VLOUT3 1 O Stabilizing Output voltage from the step-up circuit 2, generated from VCI1 and DDVDH.

capacitor, VGL

The step-up factor is set by BT bits. Make sure to connect to stabilizing
capacitor. VLOUT3 = min -12.5V
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Proprietary & Confidential

8 NOV. 22, 2007
Preliminary Version: 0.7



18 B & &

Orise TECH

Preliminary
SPFD5420A

Signal No. of [ /O | Connected Function
pins with
VGL 1 | VLOUT3 Liquid crystal drive power supply. Connect to VLOUTS3.
VLOUT4 1 (0] Stabilizing Output voltage from the step-up circuit 2, generated from VCI1 and DDVDH.
The step-up factor is set by BT bits. Make sure to connect to stabilizing
capacitor, VCL
capacitor. VLOUT =-1.9V —3.0V.
VCL 1 (@) Stabilizing VCOML drive power supply. Make sure to connect to stabilizing capacitor.
capacitor VCL =-1.9V ~-3.0V
VCILVL Reference VCILVL must be at the same electrical potential as VCI. VCILVL = 2.5V ~
power supply 3.6V. Connect to external power supply. In case of COG, connect to VCI on
the FPC to prevent noise.
VPP1 1 Power supply or | OTP power supply.
open Operation mode VPP1 VPP2 VPP3
VPP2 1 Power supply or NVM Write GND 8.25V GND
open NVM read GND/Open Open GND/Open
VPP3A, 3B 2 Power supply or
open
Source/Gate Driver and VCOM Signals
G1~G432 432 O LCD Output gate driver signals, which has the swing from VGH to VGL
S1~S720 720 O LCD Output source driver signals. The D/A converted 64-gray-scale analog
voltages are outputted.
VREG1 OUT 1 O Stabilizing Output voltage generated from the reference voltage (VCILVL or VCIR). The
capacitor factor is determined by instruction (VRH bits). VREG10UT is used for (1)
source driver grayscale reference voltage, (2) VCOMH level reference voltage,
and (3) VCOM amplitude reference voltage. Connect to a stabilizing capacitor
when in use. VREG10UT = 4.0V ~ (DDVDH - 0.5)V
VCOM 1 (0] TFT panel Power supply to TFT panel's common electrode. VCOM alternates between
common VCOMH and VCOML. The alternating cycle is set by internal register. Also, the
electrode VCOM output can be started and halted by register setting.
VCOMH 1 (@] Stabilizing The High level of VCOM amplitude. The output level can be adjusted by either
capacitor external resistor (VCOMR) or electronic volume. Make sure to connect to
stabilizing capacitor.
VCOML 1 (0] Stabilizing The Low level of VCOM amplitude. The output level can be adjusted by
capacitor instruction (VDV bits). VCOML = (VCL+0.5)V ~ 0V. Make sure to connect to
stabilizing capacitor.
VCOMR 1 | Variable resistor | Connect a variable resistor when adjusting the VCOMH level between
or open VREG10UT and GND.
VGS 1 | GND Reference level for the grayscale voltage generating circuit.
VCC 1 - Power supply Internal logic power: VCC = 2.5V ~3.6V. VCC > |OVCC.
GND 1 - Power supply Internal logic GND: GND = 0OV.
RGND 1 - Internal RAM GND. RGND must be at the same electrical potential as GND. In
Power supply
case of COG, connect to GND on the FPC to prevent noise.
vDD 1 O Stabilizing Internal logic regulator output, which is used as the power supply to internal
capacitor logic. Connect a stabilizing capacitor.
IOVCC 1 - Power supply Power supply to the interface pins: RESET*, CS*, WR, RD*, RS, DB17-0,

VSYNC, HSYNC, DOTCLK, ENABLE. IOVCC = 1.65V ~ 3.3V. VCC 2I0VCC.
In case of COG, connect to VCC on the FPC if IOVCC=VCC, to prevent noise.
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Signal No. of [ /O | Connected Function
pins with

IOGND 1 - Power supply GND for the interface pins: RESET*, CS*, WR, RD*, RS, DB17-0, VSYNC,
HSYNC, DOTCLK, ENABLE. IOGND = 0V. In case of COG, connect to GND
on the FPC to prevent noise.

AGND 1 - Power supply Analog GND (for logic regulator and liquid crystal power supply circuit): AGND
= 0QV. In case of COG, connect to GND on the FPC to prevent noise.

VCI 1 | Power supply to the liquid crystal power supply analog circuit. Connect to an

Power supply external power supply of 2.5V ~ 3.6V.
VCILVL 1 Reference VCILVL must be at the same electrical potential as VCI. VCILVL = 2.5V ~
power supply 3.6V. Connect to external power supply. In case of COG, connect to VCI on

the FPC to prevent noise.

Misc. Signal

VOT, V31T 2 /O | Open Test pins. Leave them open. SPFD5420A use these pins to do self-test.
No signal on panel can cross these pins, otherwise function fail.

VTEST 1 /O | Open Test pins. Leave them open. SPFD5420A use these pins to do self-test.
No signal on panel can cross these pins, otherwise function fail.

VREFC 1 /O | Open Test pins. Fix to the AGND level.

VREF 1 /O | Open Test pins. Leave them open.

VDDTEST 1 /07| Open Test pins. Fix to the AGND level.

VREFD 1 O | Open Test pins. Leave them open. SPFD5420A use these pins to do self-test.
No signal on panel can cross these pins, otherwise function fail.

VMON 1 /O | Open Test pins. Leave them open. SPFD5420A use these pins to do self-test.
No signal on panel can cross these pins, otherwise function fail.

TESTA5 1 VO | Open Test pins. Leave them open. SPFD5420A use these pins to do self-test.
No signal on panel can cross these pins, otherwise function fail.

IOVCCDUM1~2 | 2 VO | Open Test pins. Leave them open.

VCCDUM1 1 /O | Open Test pins. Leave them open.

IOGNDDUM1~3 | 3 /O | Open Test pins. Leave them open.

AGNDDUM1~5 | 5 /O | Open Test pins. Fix to VREFC, VDDTEST.

DUMMYR1~10 | 10 /O |"Open Test pins. Leave them open. SPFD5420A use these pins to do self-test.
No any signal on panel can cross these pins, otherwise function fail.

VGLDMY1~4 4 /O | Open Test pins. Leave them open.

TESTO1~18 18 /O | Open Test pins. Leave them open.

TEST1~3 3 l IOGND Test pins. Connect to IOGND.
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6. INSTRUCTIONS
6.1. Outline

The SPFD5420A supports 18-bit data bus interface to access
command register to configure system. When the command
register accessing is desired, sending the command information to
specify which index register would be accessed and following the
data to that control register. Moreover, register
/WR,

SPFD5420A to recognize the control instruction. And command

accessing
operation should cooperate with RS, /RD signal for
instruction can be accomplished by using all system interfaces
(18-bit, 16-bit, 9-bit, 8-bit 80 system and SPI). The corresponding
pin assignment of different system interface are shown in Figure
6-1 to Figure 6-6

Preliminary
SPFD5420A

The instruction can be categorized into 8 groups. And the 8 groups
are:

Specify the index of register

Read a status

Display control

Power management Control

Graphics data processing

Set internal GRAM address

Transfer data to and from the internal GRAM

© N o gk w DN =

Internal grayscale 7 -correction

80-system 18-bit interface
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YY VY VY O VVViV Y Y VY ¥ VVVi

BEBEBEEHBHEREEEREHER
Figure 6-1
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Figure 6-2

80-system 9-bit interface

f 15 Transfer

DB | DB (DB (DB | DB |DB (DB | DB | DB
17 (16 |15 (14 [ 13 |12 11 [ 10| 9

2 Transfer

AHEBEEE |
l

4708

o |

EiE : |

T3] FEEEEERE

Figure 6-3
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80-system 8-bit interface
r T 1

1% Transfer 2 Transfer

’DBIDBIDBIDB DBIDBIDB‘DB‘ ’DBIDBIDBIDBIDBIDBIDB‘DB‘
17 13 11| 10 17 [ 16| 15 | 14 | 13 11| 10
A Y y Y Y Y f Y Y Y Y Y VY
LCBJ ca CBICBIC ICICB‘ ’calcalcalcalcalcalca‘ca‘
15 13 | 12 | 11 8 7 6|5]|4|3|2][1]0
Figure 6-4
Serial interface Data Format
1% Transfer 2" Transfer
[ T 1
D D D D D D D D D D D D D D D D
15 (1411312111 |10] 9 8 7 6 5 4 3 2 1 0
Y Y Y Y Y Y Y Y Y9 Y'Y 9Yy Yy Y'Yy
CB|(CB|CB|CB B|CB|CB|CB|[CB|CB|CB|CB|CB|CB|CB|CB

Figure 6-5

Serial interface Data Transfer Format

Transfer Start Transfer end

cs
(input)
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

(iny Dut)
w7\ o)) RmesXDMXmsKmQXDnm_Xmo oo [ oo 5 oo o2 o1 ]

(input) ‘

Smpa | s |~

oo e e e o
L I}

SDO
(output)

Figure 6-6
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6.2. Instruction

Table 6-1 Instruction List Table

Register Register Upper 8-bit Lower 8-bit
No CB15 CB14 | CB13 | CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO0
000h ID Read 0 1 0 1 0 1 0 0 0 0 1 0 0 0 0 0
001h Driver Output Control 0 0 0 0 0 SM 0 SS 0 0 0 0 0 0 0 0
©) ©)
002h LCD Drive Waveform 0 0 0 0 0 0 0 B/C 0 0 0 0 0 0 NW1 NWO
Control (0) 0) (0)
003h Entry Mode TRIREG | DFM 0 BGR 0 0 HWM 0 ORG 0 1/D1 1/D0 AM 0 EPF1 EPFO
©) ©) ©) ©) ©) () 1) ©) ©) ©)
004h-006h Setting disabled
007h Display Control (1) 0 0 PTDE1 | PTDEO 0 0 0 BASEE 0 VON GON DTE 0 0 D1 (0)|DO (0)
0) ) ) ) ) 0)
008h Display Control (2) 0 0 0 0 |FP3 (1) FP2 FP1 FPO 0 0 0 0 BP3 |BP2 (0)[BP1 (0)[BPO (0)
) ©) ) )
009h Low Power Control (1) 0 0 0 0 PTV PTS2 PTS1 PTSO 0 0 PTG1 PTGO ISC3 1SC2 I1SC1 ISCO
) ©) ) ©) ) 0) ©) ) ) 0)
00Ah Setting Disabled
00Bh  |Low Power Control (2) 0 0 0 0 0 0 0 0 0 0 0 VEMO 0 0 0 coL
) )
0Ch External Display 0 ENC2 | ENC1 | ENCO 0 0 0 RM 0 0 DM1 DMO 0 0 RIM1 RIMO
Controll (1) ) ) 0) ) 0) ) 0) )
00Dh-00Eh Setting Disabled
00Fh External Display 0 0 0 0 0 0 0 0 0 0 0 VSPL HSPL 0 EPL DPL
Controll (2) 0) 0) 0) (0)
010h Panel interface 0 0 0 0 0 0 DIVI1 DIVIO 0 0 0 RTNI4 | RTNI3 [ RTNI2 [ RTNI1 [ RTNIO
Control 1 0) 0) (1) 0) (1) (1) (1)
011h Panel interface 0 0 0 0 0 NOWI2 NOWI1 NOWIO 0 0 0 0 0 SDTI2 SDTI1 SDTIO
Control 0) 0) (0) 0) 0) (0)
2
012h Panel interface 0 0 0 0 0 0 VEQW11 | VEQW10 0 0 0 0 0 0 0 0
Control (0) (0)
3
013-01Fh Setting Disabled
020h Panel Interface 0 0 0 0 0 0 DIVE1 DIVEO 0 RTNE6 | RTNE5 | RTNE4 | RTNE3 | RTNE2 | RTNE1 | RTNEO
Coztml 0) 0) (0) (0) (1) (1 (1 (1) 0)
021h Panel Interface 0 0 0 0 NOWE3 [ NOWE2 [ NOWE1 | NOWEO 0 0 0 0 SDTE3 | SDTE2 | SDTE1 | SDTEO
Cor;trol 0) ) 0) 0) ) ) 0) 0)
022h Panel Interface 0 0 0 0 0 VEQWE2 | VEQWE1 | VEQWEO 0 0 0 0 0 0 0 0
Control 0) 0) (0)
6
023h-08Fh |  Setting Disabled
090h Frame Marker Control| FMKM | FMI2 | FMI1 FMIO 0 0 0 FMP8 FMP7 | FMP6 | FMP5 | FMP4 | FMP3 FMP2 | FMP1 FMPO
©) ©) ©) ©) ©) ©) ) ©) ©) ) ©) ©) ©)
091h-0FFh Setting disabled
100h Power Control (1) 0 0 0 SAP 0 BT2 BT1 BTO APE 0 AP1 APO 0 DSTB [SLP (0) 0
©) ©) ©) ©) ) ©) ©) ©)
101h Power Control (2) 0 0 0 0 0 DC12 DC11 DC10 0 DCo02 | DCo1 | DCOO 0 vC2 VvC1 VCo
) ) ©) ) ) ) ©) ) )
102h Power Control (3) 0 0 0 0 0 0 0 VCMRO |VREG1R 0 PSON | PON VRH3 VRH2 | VRH1 VRHO
©) 0) 0) ) ) 0) 0) )
103h Power Control (4) 0 0 |vCOMG| vDv4 | VvDV3 VDV2 VDV1 VDVO 0 0 0 0 0 0 0 0
) ©) ©) 0) ) )
104h-106h Setting disabled
107h Power Control (5) 0 0 0 0 0 0 0 0 0 0 0 DCMO | DCT3 DCT2 DCT1 DCTO
©) ©) ©) ©) )
108-10Fh Setting disabled
110h Power Control(6) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 PSE
)
111-1ffh Setting disabled
200h GRAM address Set 0 0 0 0 0 0 0 0 AD7 AD6 AD5 AD4 AD3 AD2 AD1 ADO
Horizontal Address 0) 0) 0) 0) 0) 0) 0) 0)
201h GRAM address Set 0 0 0 0 0 0 0 AD16 AD15 | AD14 | AD13 [ AD12 AD11 |AD10 (0)| AD9 AD8
Vertical Address (0) (0) (0) 0) (0) 0) 0) (0)
202h Write Data to GRAM
Read Data from Data format is varied according to “interface”.
GRAM
203-20Fh Setting disabled
210h Window Horzontal 0 0 0 0 0 0 0 0 HSA7 HSA6 HSA5 | HSA4 HSA3 |HSA2 (0)|HSA1 (0)|HSAO (0),
RAM Address Start 0) 0) 0) 0) 0)
211h Window Horzontal 0 0 0 0 0 0 0 0 HEA7 | HEA6 | HEA5 | HEA4 HEA3 |HEA2 (1)|HEA1 (1)[HEAO (1)
RAM Address End 1) (1) (1) (0) (1)
212h Window Vertical RAM 0 0 0 0 0 0 0 VSA8 VSA7 | VSA6 | VSA5 | VSA4 VSA3 |VSA2 (0)|VSA1 (0)[VSAO (0)
Address Start (0) (0) (0) (0) (0) (0)
213h Window Vertical RAM 0 0 0 0 0 0 0 VEA8 VEA7 | VEA6 | VEA5 | VEA4 VEA3 |VEA2 (1)|VEA1 (1)|VEAO (1)
Address End 1) (0) (0) (1) 1) (1)
214-27Fh Setting Disabled
280h NVM Write/Read 0 0 0 0 0 0 0 0 0 0 0 0 uID3 uiD2 uID1 uIDo
©) ) ) 0)
281h VCom high voltage 1 0 0 0 0 0 0 0 0 0 0 0 VCM14 | VCM13 | VCM12 | VCM11 | VCM10
©) ©) ©) ©) ©)
282h VCom high voltage 2 0 0 0 0 0 0 0 0 VCMSEL 0 0 VCM24 [ VCM23 | VCM22 | VCM21 | VCM20
) ) 0) ) ) )
283-2FFh Setting disabled
300h 7 Control (1)
0 0 0 V1RP4{ VIRP3 | VIRP2 | V1RP1 V1RPO 0 0 0 V6RN4 | V6RN3 | V6RN2 | V6RN1 | VEBRNO
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301h 7 Control (2)
0 0 V2RP5 [V2RP4| V2RP3 | V2RP2 | V2RP1 V2RPO 0 0 V5RN5 | V5RN4 | V5RN3 | V5RN2 | V5RN1 [ V5RNO
302h 7 Control (3)
0 0 V3RP5 [V3RP4]| V3RP3 | V3RP2 | V3RP1 V3RPO 0 0 V4RN5 | VARN4 | VARNS3 | VARN2 | VARN1 | VARNO
303h 7 Control (4)
0 0 V4RP5 [V4RP4| V4ARP3 | VARP2 | V4RP1 V4RPO 0 0 V3RNS5 | V3RN4 | VBRN3 | V3RN2 | V3RN1 [ V3RNO
304h 7 Control (5)
0 0 V5RP5 [V5RP4| V5RP3 | V5RP2 | V5RP1 V5RPO 0 0 V2RN5 | V2RN4 | V2RN3 | V2RN2 | V2RN1 | V2RNO
305h 7 Control (6)
0 0 0 V6RP4| VE6RP3 | V6RP2 | V6RP1 VERPO 0 0 0 V1RN4 | VIRN3 | VIRN2 | VIRN1 | VIRNO
306h v Control (7)
0 0 0 V7RP4| V7RP3 | V7TRP2 | V7RP1 V7RPO 0 0 0 V8RN4 | VBRN3 | VBRN2 | VBRN1 | VBRNO
307h 7 Control (8)
0 0 0 V8RP4[ V8RP3 | VBRP2 | V8RP1 V8RPO 0 0 0 V7RN4 | V7RN3 | V7RN2 | V7RN1 | V7RNO
308h 7 Control (9)
0 0 0 0 VORP3 | VORP2 | VIRP1 VORPO 0 0 0 0 V16RN3 |V16RN2|V16RN1[V16RNO
309h 7 Control (10)
0 0 0 0 |V10RP3|V10RP2 | V10RP1 | V10RPO 0 0 0 0 V15RN3 |V15RN2|V15RN1[V15RNO
30Ah 7 Control (11)
0 0 0 0 |V1MRP3|V11RP2 | V11RP1 | V11RPO 0 0 0 0 V14RN3 [V14RN2|V14RN1|V14RNO
30Bh 7 Control (12)
0 0 0 0 |V12RP3| V12RP2 | V12RP1 | V12RPO 0 0 0 0 V13RN3 |V13RN2|V13RN1[V13RNO
30Ch 7 Control (13)
0 0 0 0 |V13RP3|V13RP2 | V13RP1 | V13RPO 0 0 0 0 V12RN3 [V12RN2|V12RN1|V12RNO
30Dh 7 Control (14)
0 0 0 0 |V14RP3| V14RP2 | V14RP1 | V14RPO 0 0 0 0 V11RN3 [V11RN2|V11RN1|V11RNO
30Eh 7 Control (15)
0 0 0 0 |V15RP3|V15RP2 | V15RP1 | V15RPO 0 0 0 0 V10RN3 [V10RN2|V10RN1|V10RNO
30Fh 7 Control (16)
0 0 0 0 |V16RP3| V16RP2 | V16RP1 | V16RPO 0 0 0 0 VORN3 | VORN2 | VORN1 | VORNO
310-3FFh Setting disabled
400h Size of base image GS 0 NL5 NL4 NL3 NL2 NL1 NLO 0 0 SCN5 | SCN4 | SCN3 SCN2 | SCN1 SCNO
©) ©) ©) ©) ) ©) ) ©) ) ©) ) ©) ©)
401h Base image display 0 0 0 0 0 0 0 0 0 0 0 0 0 NDL VLE REV
control (0) (0) (0)
402-403h Setting disabled
404h Vertical Scoll Control 0 0 0 0 0 0 0 VL8 VL7 VL6 VL5 VL4 VL3 VL2 VL1 VLO
) ) 0) ) ) 0) ©) ) )
405-4FFh Setting disabled
500h Display Position - 0 0 0 0 0 0 0 PTDP08 |PTDP07 |PTDP06|PTDP05|PTDP04| PTDP03 | PTDP02 [ PTDPO1 | PTDP0OO
Partial Display 1 (0) (0) (0) 0) (0) 0) 0) 0) (0)
501h RAM Address Start - 0 0 0 0 0 0 0 PTSA08 | PTSA07 |[PTSA06|PTSA05|PTSA04| PTSA03 | PTSA02 | PTSA01 | PTSA00
Partial Display 1 0) 0) 0) 0) 0) 0) 0) 0) 0)
502h RAM Address End - 0 0 0 0 0 0 0 PTEA08 | PTEAO7 |PTEA06 |PTEA05|PTEA04| PTEAO3 | PTEA02 | PTEAO1 | PTEAOO
Partial Display 1 (0) (0) 0) 0) (0) (0) 0) 0) (0)
503h Display Position - 0 0 0 0 0 0 0 PTDP18 |PTDP17 [PTDP16|PTDP15|PTDP14| PTDP13 | PTDP12 | PTDP11 | PTDP10
Partial Display 2 0) (0) (0) 0) 0) 0) 0) 0) (0)
504h RAM Address Start - 0 0 0 0 0 0 0 PTSA18 | PTSA17 |PTSA16(PTSA15(PTSA14| PTSA13 [ PTSA12 | PTSA11 | PTSA10
Partial Display 2 0) 0) 0) 0) 0) (0) 0) 0) 0)
505h RAM Address End - 0 0 0 0 0 0 0 PTEA18 | PTEA17 |PTEA16|PTEA15|PTEA14| PTEA13 | PTEA12 | PTEA11 | PTEA10
Partial Display 2 (0) (0) 0) 0) 0) 0) 0) 0) 0)
506-605h Setting Disabled
606h i80-I/F Endian Control 0 0 0 0 0 0 0 TCREV1 0 0 0 0 0 0 0 TCREVO
©) ©)
607-6EFh Setting disabled
6FOh NVM access control 0 0 0 0 0 0 0 0 TE 0 EOP1 | EOPO 0 0 EAD1 EADO
) 0) ) 0) )
6F1-FFFh Setting disabled

The following are detailed explanations of instructions with illustrations of instruction bits (CB15-0) assigned to each interface.

6.2.1. Index Register (IR)

RW RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
| W | 0 | | 0 | 0 | 0 | 0 | 0 |ID10| ID9| ID8| ID7| ID6| ID5| ID4| |03| ID2| ID1| IDO|

The index register specifies the index (RO00h ~ RFFFh) of a control register.

6.2.2. ID Read Register (RO00h)

RW__RS CB15 CB14 CB13 CB12 CB11_CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 _CBO
Leloflolsfofafol s+ ololofof1fofolololol

The IC code of SPFD5420A can be accessed by read operation. ‘5420H’ can be read out when read ID operation is exectued.

© ORISE Technology Co., Ltd. 13 NOV. 22, 2007
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6.2.3. Driver Output Control Register (R001h)

RW__RS CB15 CB14 CB13 CB12 CB11 _CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
Lwl + ] Lololofofolswol ofssof ool ofofofofolol

SS:  Shift direction of the source driver output selection.

When SS = “0”, source driver shifts from S1 to S720. When SS = “1”, source driver shifts from S720 to S1. Moreover, SS can
cooperate with BGR for different color filter configuration of LCD panel. The combination of SS and BGR bit are summarized at
Table 6-2.

SS=0;BGR=0;
SS=0;BGR=1;

SS=1,BGR=0;
SS=1,BGR=1;

SM: Set the scan mode of the gate driver output. Moreover, SM can cooperate with GS for different LCD panel gate line layout. The
combination of GS and SM bit are summarized at Table 6-3.

Table 6-3
SM | GS Shift Direction (begin,.....,end)
0 0 [G1,G2,G3,C4............ G429, G430, G431, G432
0 1 |G432, G431, G430, G429............ G4, G3, G2, G1

1 0 |G1,G3, G5,...G429, G431, ...G2, G4,... G430, G432
1 1 |G432, G430, G428,..G4, G2, ..G429, G431,...G3, G1

6.2.4. LCD Driving Waveform Control (R002h)

RW RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
|W|1||o|o|o|0|o|0|o|B/C(0)|0|o|0|o|0|o|NW1(0)|Nw0(0)|

NW1-NWO0: SPFD5420A provides 1-line inversion for Vcom. B/C: This bit .is to set the Vcom toggle at frame rate format of
N-line inversion format.
B/C=0: Frame inversion.

B/C=1: 1-line inversion.

© ORISE Technology Co., Ltd. 14 NOV. 22, 2007
Proprietary & Confidential Preliminary Version: 0.7



18 & & &

OriseE TECH

6.2.5. Entry Mode (R003h)

Preliminary

SPFD5420A

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
w 1 TRI | DFM 0 BGR 0 0 HWM 0 ORG 0 /D1 | I/DO | AM 0 EPF1| EPFO
REG(0] (0) ©) © ) (I I (V)] © 1 ©
the window start postion is treated as (00000h),
Table 6-4 regardless the physical location in GRAM.
) ORG=0: RAM address setting should set to the address.
Operation
ORG| AM | I/D1] I/DO Function
mode
HWM: SPFD5420A provides a high speed GRAM accessing
Mode 1 0 0 0 0 Replace horizontal data
mode that updated GRAM data in 1-line unit. Be aware
Mode?2 0 1 0 1 Replace vertical data . i X
that data can be written to GRAM only if accessing GRAM
Mode3 ! 0 ! 0 Conditionally replace horizontal data operation is halted after writing enough data for 1-line.
Mode4 1 1 1 1 Conditionally replace vertical data Make sure the AM is set to “0”, when HWM function is set
to “1”.
AM: To set the update direction when writing data to GRAM. If
AM=1, data will write in vertical direction. If AM=0, data will BGR: To set the order of RGB dot location in GRAM.
write in horizontal direction. Moreover, if a fixed window BGR=0: same assignment of RGB allocation of DB17-0
GRAM accessing is desired, the writing direction can be set BGR=1: inverse assignment of RGB allocation of DB17-0
by I/D1-0 and AM bits.
DFM: In combination with TRIREG setting to set the different

I/D1-0: To specify address counter increment / decrement
automatically function while GRAM is accessing. |/D[0]
indicates the increment or decrement in horizontal
direction. I/D[1] indicates the increment or decrement in
vertical direction.

I/D[0]=0: decrement in horizontal direction automatically
I/D[0]=1: increment in horizontal direction automatically
I/D[1]=0: decrement in vertical direction automatically
I/D[1]=1: increment in vertical direction automatically
ID[1-0] setting can cooperate with AM bit to set the data

updating direction.

ORG: SPFD5420A provides the option of start address definition
when window function is selected.
ORG=1: RAM address setting should set to (00000h) no

matter where the window start address is. In this case,

© ORISE Technology Co., Ltd. 15
Proprietary & Confidential

data transfer mode.

TRIREG: to set 1-3 time transfer mode for system interface.

TRIREG bit should cooperate with DFM to meet the
specific transfer mode.

For 8-bit databus interface mode:

TRIREG=0: 2 time transfer mode for 16-bit GRAM data.
TRIREG=1: 3 time transfer mode for 18-bit GRAM data
For 16-bit databus interface mode:

TRIREG=0: 1 time transfer mode for 16-bit GRAM data.
TRIREG=1: 2 time transfer mode for 18-bit GRAM data

Note: Set TRIREG=0, when using neither 8-bit nor 16-bit.

EPF1-0: To select the algorithm of expanding 8/16 bits to 18 bits.

This setting is valid only when 16-bit or 8-bit interfaces

are in use.

NOV. 22, 2007
Preliminary Version: 0.7




18 B & &

Orise TECH

Preliminary
SPFD5420A

6.2.6. Display Control 1 (RO07h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
W 1 0 0 |PTDE1PTDEQ 0 0 0 [BASEH O VON [ GON | DTE 0 0 D1 DO
© 1 © (] @1 0 [ © @ 1 ©
D1-0: To set the internal operation, source driver output and VON: To Control VCOM output signal. The combination of APE,
VCOM output function. When D1-0=00; SPFD5420A is AP[1:0] , VON and VCOMG bit is summarized at Table
set to standby mode. The combination of D1-0 and 6-7.
BASEE bit is summarized at Table 6-5.
Table 6-7
Table 6-5 APE AP [1:0] VON | VCOMG | VCOM Output
b1 | po |Basee| 22 VEOM | ternal Operation | FLM 0 : . ’ GND
gutpuL 00 0 0 GND
0[O0 * GND Terminated OFF
0| 1 * GND Normal Operation | ON 1 00 ! 0-1 Setling Disabled
1 0 * Non-lit display Normal Operation | ON ' 0 ! Setting Disabled
101 0 Non-lit display | Normal Operation | ON 01-11 0 0 GND
1 Normal display | Normal Operation | ON 01-11 0 1 VCoML
01-11 1 0 VCOMH/GND
DTE, GON: Specify the high/low level of gate driver output signal. 01-11 1 1 VCOMH/VCOML
The combination of DTE and GON bit is summarized
at Table 6-6. BASEE: To enable Base image display
BASEE
Table 6-6 0 (1) Non-lit display
APE GON DTE Gate Output (2) Partial image display
0 * * VGL(=GND) 1 Base image is display on the LCD
0 0 VGH
1 0 1 VGH PTDE1-0: To set the partial-display enables function.
1 0 VGL PTDE [0]: “0” Partial image 1 display “Off".
1 1 VGHVGL “1” Partial image 1 display “On”.

PTDE [1]: “0” Partial image 2 display “Off".
“1” Partial image 2 display “On”.

© ORISE Technology Co., Ltd.
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6.2.7. Display Control 2 (R0O08h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
W 1 0 0 0 0 FP3 | FP2 | FP1 | FPO 0 0 0 0 BP3 | BP2 | BP1 | BPO
@M1 O ©© M1 Ol 00
FP3-0: Set the amount of blank period of front porch In external display interface mode, a back porch (BP) period starts
BP3-0: Set the amount of blank period of back porch on the falling edge of the VSYNC signal, followed by a display
operation period. After driving the number of lines set with NL bits,
Table 6-8 summarized the function of FP3-0/BP3-0 setting. a front porch period starts. After the front porch period, a blank
When setting this register, make sure that: period continues until the next input of VSYNC signal. Be aware
BP + FP < 16 lines that different interface mode, has different BP/ FP setting. Table
FP =2 lines 6-9 summarized the setting for each interface mode.
BP =2 lines
Table 6-8 VSTNC
FP3 | FP2 | FP1 | FPO Number of lines for the Front IL____] """" Back porch
Porch |
BP3 | BP2 | BP1 | BPO Number of lines for the Back i
Porch |
0 0 0 0 Setting disabled :
0 0 0 1 Setting disabled i PlepleD Sl
ol o] 1]o 2 lines |
0 0 1 1 3 lines i
o | 1 0o | o 4 lines |
0 1 0 1 5lnes :L ............... Front poren
0 1 1 0 6 lines ~ R
0 1 1 1 7 lines Figure 6-7 Front porch and back porch function diagram
1 0 0 0 8 lines
1 0 0 1 9 lines
1 0 1 0 10 lines
1 0 1 1 11 lines
1 1 0 0 12 lines
1 1 0 1 13 lines
1 1 1 0 14 lines
1 1 1 1 Setting disabled
Table 6-9
Operation of Internal clock BP > 2lines FP > 2lines FP +BP < 16 lines
RGB interface BP = 2lines FP = 2lines FP +BP < 16 lines
VSYNC interface BP > 2lines FP > 2lines FP +BP = 16 lines
© ORISE Technology Co., Ltd. 17 NOV. 22, 2007
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6.2.8. Display Control 3 (RO09h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO

PTV | PTS2| PTS1| PTSO PTG1|PTGO| ISC3| ISC2 | ISC1 | ISCO
w 1 0 0 0 0 0 0
© 1 © ] © ] © © 1 ©1 O] O] 0] ©

ISC3-0: To set the gate driver scan cycle in non-display area. Table 6-10 summarized the function of ISC3-0 setting

Table 6-10
ISC3 ISC2 ISC1 ISCO Scan cycle fFLM=60Hz

0 0 0 0 Setting disable

0 0 0 1 3frames 50 ms

0 0 1 0 5 frames 84 ms

0 0 1 1 7 frames 117 ms

0 1 0 0 9 frames 150 ms

0 1 0 1 11 frames 184 ms

0 1 1 0 13 frames 217 ms

0 1 1 1 15 frames 251 ms
1000-1111 Setting Disabled

PTG1-0: To set the gate driver scan mode in non-display area. Table 6-11 summarized the function of PTG1-0 setting

Table 6-11
Gate outputs in non- Source outputs in non-
PTG1 PTGO VCOM output
display area display area
0 0 Normal scan Based on the PTS2-0 bits setting VCOMH/VCOML
0 1 Setting Disable
1 0 Interval scan Based on the PTS2-0 bits setting VCOMH/VCOML
1 1 Setting Disable

PTS2-0: To set the source driver output level in non-display area of partial display mode. Table 6-12 summarized the function of PTS2-0

setting.
Table 6-12
PTS2 | PTS1 | PTSO Source outputin non-display area Operation amplifier in non-display area
+ve polarity -ve polarity

0 0 0 V31 VO VO0-V31
001-011 Setting inhibited

1 | 0 | 0 V31 VO V0-V31
101-111 Setting inhibited

PTV: To set VCOM output in non-display area, Vcom operates normally when PTV = 1, and stops operation when PTV = 0.

© ORISE Technology Co., Ltd. 18 NOV. 22, 2007
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6.2.9. Low Power Control (ROOBh)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO

VEMO coL
w 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
©) ©)

COL:

COL = 0: 262,144 colors

COL = 1: 8 colors.

In 8-color mode, the source output is either connected to VREGIOUT or GND.

VEMO: VEMO = 1, when VCOM is switched from VCOMH to VCOML, it will dropped to GND level in the intermediate stage.
VEMO = 0, when VCOM is switched from VCOMH to VCOML, it will directly change to VCOML level.

6.2.10. External Display Interface Control 1 (ROOCh)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO

W ; o |ENC2|ENC1 ENCO| 0 0 o | RM | o | OM1[Dmo| 0 0 | RIM1| RIMO
©1] © ] © ©) © ] © © 1] ©

RIM1-0: To set the different transfer modes of RGB interface.
Table 6-13 summarized the function of RIM1-0 setting.

Table 6-13
RIM1 RIMO RGB Interface Mode Colors Data Bus
0 0 18-bit RGB interface (one transfer/pixel) 262K DB 17-0
0 1 16-bit RGB interface (one transfer/pixel) 65K DB 17-13; DB 11-1
1 0 6-bit RGB interface (three transfers/pixel) 262K DB17-12
1 1 Setting disabled - -
DM1-0: To specify the display interface mode. ENC2-0: Set the RAM data write cycle in RGB interface mode.
Table 6-14summarized the function of DM1-0 setting. Table 6-16 summarized the function of ENC2-0 setting.
Table 6-14 Table 6-16
Dvi_| DMO | Display Interface ECN2 | ECNL | ECNo RAM data write cycle
0 0 Internal clock operation 0 0 0 1 frame
0 1 RGB interface 0 0 1 2 frames
1 0 VSYNC interface 0 1 0 3 frames
1 1 Setting disabled 0 1 1 4 frames
RM: Select the interface to access the SPFD5420A’s internal 1 0 0 S frames
GRAM. The setting of RM should be consistent with DM1-0. 1 0 1 6 frames
Table 6-15 summarized the function of RM bit setting. 1 1 0 7 frames
1 1 1 8 frames
Table 6-15
RM Interface for RAM Access
0 System interface/VSYNC interface
1 RGB interface
© ORISE Technology Co., Ltd. 19 NOV. 22, 2007
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6.2.11. External Display Interface Control 2 (ROOFh)

RW___ RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 _CB5 CB4 CB3 CB2 CB1 __CBO
VSPL | HSPL EPL | DPL
w 1 0 0 0 0 0 0 0 0 0 0 0 0
©) ©) © ©

DPL: Select the data latch edge of the DOTCLK signal in RGB HSPL: The polarity of HSYNC signal selection in RGB interface

interface mode. mode.
DPL ="0": rising edge of the DOTCLK. HSPL ="0": Low active.
DPL ="1": falling edge of the DOTCLK. HSPL = "1”: High active.

EPL: The polarity of ENABLE signal selection in RGB interface VSPL: The polarity of VSYNC signal selection in RGB interface

mode. mode.
EPL =“0": ENABLE: Low active VSPL ="0": Low active.
EPL = "1": ENABLE: High active VSPL ="1": High active.

6.2.12. Panel Interface Control 1 (R010h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO

DIVI1| DIVIO RTNI4| RTNI3| RTNI2| RTNI1{ RTNIO
w 1 0 0 0 0 0 0 0 0 0
© | © M1 O] M @ @

RTNI4-0: Set the clock cycle per line Table 6-17 summarized the function of RTNI4-0 setting.

Table 6-17
RTNI4 RTNI3 RTNI2 RTNI1 RTNIO Clock Cycles per line
0 0 0 0 0 Setting disable
Setting disable
1 0 0 0 16 clocks
1 0 0 0 1 17 clocks
1 0 0 1 0 18 clocks
1 0 0 1 1 19 clocks
1 0 1 0 0 20 clocks
1 0 1 0 1 21 clocks
1 0 1 1 0 22 clocks
1 0 1 1 1 23 clocks
1 1 0 0 0 24 clocks
1 1 0 0 1 25 clocks
1 1 0 1 0 26 clocks
1 1 0 1 1 27 clocks
1 1 1 0 0 28 clocks
1 1 1 0 1 29 clocks
1 1 1 1 0 30 clocks
1 1 1 1 1 31 clocks
© ORISE Technology Co., Ltd. 20 NOV. 22, 2007
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DIVI1-0: To specified the division ratio of internal operation clock
frequency. Set the RTN and DIVI bits to adjust frame
frequency. Be aware of that if the number of lines for
driving liquid crystal is changed, the frame frequency must
also be adjusted. Moreover, In RGB interface mode, the
DIVI1-0 bits are disabled. Table 6-18 summarized the
function of DIVI1-0 setting.

Table 6-18
Division Internal Operation Clock
DIvI1 | DIVIO
Ratio Frequency
0 0 1 fosc /1
0 1 2 fosc/2
1 0 4 fosc /4
1 1 8 fosc /8

6.2.13. Panel Interface Control 2 (RO11h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9

fosc =Frequency of RC oscillation

Formula to calculate frame frequency

fose

Frame frequency [He]

Clock cyeles per line x division ratio x (Line + BP + FP)

fosc: frequency of RC oscillation

Line: number of lines for driving liquid crystal (NL bits)
Division ratio: DIVI bits

Clock cycles per line: RTNI bits

FP: the number of lines for the front porch period

BP: the number of lines for the back porch period

CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO

0 0 0 0 0 NOWI2

©)

W

©)

NOwWI1

0 0 0 0 [SDTI2

©)

SDTI
©)

SDTIO
©)

NowIo
©)

0

NOWI [2:0]: Set the adjacent gate driver output non-overlap
period. Table 6-19 summarized the function of NOWI2-0 setting.

SDTI2-0: Set the delay of source output in every line.

Table 6-20
Table 6:19 Source output delay period
Gate output non-overlap period SDTI2 SDTI1 SDTIO Internal Operation (reference
NOWI2 | NOWI1 [ NOWIO Internal Operation (reference clock: internal oscillator)
clock: internal oscillator) 0 0 0 0 clock

0 0 0 0 clock 0 0 1 1 clocks

0 0 ! 1 clocks 0 1 0 2 clocks

0 1 0 2 clocks 0 1 1 3 clocks

0 ! ] 3 clocks 1 0 0 4 clocks

1 0 ! 4 clocks 1 0 1 5 clocks

1 0 ! S clocks 1 1 0 6 clocks

1 L 0 6 clocks 1 1 1 7 clocks

1 1 1 7 clocks
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6.2.14. Panel Interface control 3 (R012h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
W ] 0 0 0 0 0 EQW1|VEQWO| 0 0 0 0 0 0 0 0 0
) )
VEQWI[1:0]: Set VCOM equalize period.
Table 6-21
VEQWI1 | VEQWIO VCOM Equalize Period
0 0 0 clock
0 1 1 clock
1 0 2 clocks
1 1 3 clocks
6.2.15. Panel Interface control 4 (R0O20h)
R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
W ) 0 0 0 0 . 0 DIVE1| DIVEO § RTNE6| RTNES| RTNE4|RTNE3|RTNE2[RTNE1|RTNEOQ
(O] 0 (V)] @) () () ) 0
RTNEG6-0: Set the clock cycle per line Table 6-22 summarized the function of RTNE5-0 setting.
Table 6-22
RTNES RTNE4 RTNE3 RTNE2 RTNE1 RTNEO Clock Cycles per line
0 0 0 0 0 0 Setting disable
Setting disable
0 1 0 0 0 0 16 clocks
0 1 0 0 0 1 17 clocks
0 1 0 0 1 0 18 clocks
0 1 0 0 1 1 19 clocks
0 1 0 1 0 0 20 clocks
0 1 0 1 0 1 21 clocks
0 1 0 1 1 0 22 clocks
0 1 0 1 1 1 23 clocks
0 1 1 0 0 0 24 clocks
0 1 1 0 0 1 25 clocks
0 1 1 0 1 0 26 clocks
0 1 1 0 1 1 27 clocks
0 1 1 1 0 0 28 clocks
0 1 1 1 0 1 29 clocks
0 1 1 1 1 0 30 clocks
0 1 1 1 1 1 31 clocks
1 1 0 0 0 0 32 clocks
1 1 0 0 0 1 33 clocks
1 1 0 0 1 0 34 clocks
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RTNES RTNE4 RTNE3 RTNE2 RTNE1 RTNEO Clock Cycles per line
1 1 0 0 1 1 35 clocks
1 1 0 1 0 0 36 clocks
1 1 0 1 0 1 37 clocks
1 1 0 1 1 0 38 clocks
1 1 0 1 1 1 39 clocks
1 1 1 0 0 0 40 clocks
1 1 1 0 0 1 41 clocks
1 1 1 0 1 0 42 clocks
1 1 1 0 1 1 43 clocks
1 1 1 1 0 0 44 clocks
1 1 1 1 0 1 45 clocks
1 1 1 1 1 0 46 clocks
1 1 1 1 1 1 47 clocks
1 1 0 0 0 0 48 clocks
1 1 0 0 0 1 49 clocks
1 1 0 0 1 0 50 clocks
1 1 0 0 1 1 51 clocks
1 1 0 1 0 0 52 clocks
1 1 0 1 0 1 53 clocks
1 1 0 1 1 0 54 clocks
1 1 0 1 1 1 55 clocks
1 1 1 0 0 0 56 clocks
1 1 1 0 0 1 57 clocks
1 1 1 0 1 0 58 clocks
1 1 1 0 1 1 59 clocks
1 1 1 1 0 0 60 clocks
1 1 1 1 0 1 61 clocks
1 1 1 1 1 0 62 clocks
1 1 1 1 1 1 63 clocks

DIVE1-0: To specified the division ratio of internal operation clock frequency. Set the RTNE and DIVE bits to adjust frame frequency. Be
aware of that if the number of lines for driving liquid crystal is changed, the frame frequency must also be adjusted. Moreover, In
RGB interface mode, the DIVE1-0 bits are disabled. Table 6-23 summarized the function of DIVE1-0 setting.

Table 6-23
Division Internal Operation Clock Frequency (16 bit, Internal Operation Clock Frequency(8 bit, three
DIVE1 | DIVEO ) ) )
Ratio one time transfer) time transfer)

0 0 Setting disable

0 1 4 fosc /4 fosc /12
1 0 8 fosc /8 fosc /24
1 1 16 fosc/ 16 fosc / 48

fosc =Frequency of RC oscillation
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6.2.16. Panel Interface Control 5 (021Rh)

RW RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
W 1 0 0 0 0 | NOow [Now [Now |[Now | o0 0 0 0 | SDT |SDT | SDT | sDT
E3(0) | E2(0) [ E1(0) | EO(0) E3(0) | E2(0) | E1(0) | EO(0)

NOWE [3:0]: Set the adjacent gate driver output non-overlap period in RGB interface. Table 6-24 summarized the function of NOWE3-0

setting.
Table 6-24
NOWE3 NOWE2 NOWEL NOWED Gate output non-overlap period
Internal Operation (reference clock: internal oscillator)

0 0 0 0 0 clock

0 0 0 1 1 clocks
0 0 1 0 2 clocks
0 0 1 1 3 clocks
0 1 0 0 4 clocks
0 1 0 1 5 clocks
0 1 1 0 6 clocks
0 1 1 1 7 clocks
1 0 0 0 8 clocks
1 0 0 1 9 clocks
1 0 1 0 10 clocks
1 0 1 1 11 clocks
1 1 0 0 12 clocks
1 1 0 1 13 clocks
1 1 1 0 14 clocks
1 1 1 1 15 clocks

SDTE: Set the source output delay in RGB interface.

Table 6-25
SDTE3 SDTE 2 SDTE 1 SDTE 0 Source output period
Internal Operation (reference clock: internal oscillator)

0 0 0 0 0 clock
0 0 0 1 1 clocks
0 0 1 0 2 clocks
0 0 1 1 3 clocks
0 1 0 0 4 clocks
0 1 0 1 5 clocks
0 1 1 0 6 clocks
0 1 1 1 7 clocks
1 0 0 0 8 clocks
1 0 0 1 9 clocks
1 0 1 0 10 clocks
1 0 1 1 11 clocks
1 1 0 0 12 clocks
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1 1 0 1 13 clocks
1 1 1 0 14 clocks
1 1 1 1 15 clocks
6.2.17. Panel Interface Control 6 (R022h)
R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
w ) 0 0 0 0 0 |VEQ|VEQ |VEQ | O 0 0 0 0 0 0 0
WE2(0)WE1(0)WEO(0)

VEQWE2-0: To set the drive period of low power VCOM, which is valid when the operation is synchronized with RGB interface signals.

Table 6-26
VEQWE2 VEQWE1 VEQWEOQ Source Output Delay Perios
0 0 0 0 clock
0 0 1 1 clocks
0 1 0 2 clocks
0 1 1 3 clocks
1 0 0 4 clocks
1 0 1 5 clocks
1 1 0 6 clocks
1 1 1 7 clocks
6.2.18. Frame Marker Control (RO90h)
R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
W ) FMKM| FMI2 | FMI1 | FMIO 0 0 0 [ FMP8|FMP7| FMP6| FMP5| FMP4| FMP3| FMP2| FMP1| FMPO
Ol O OO @O 1 Ol Ol Ol OOl 0Ol 001l
FMP8-0: Set the position of the frame marker. 0 < FMP < BP + NL + FP
Table 6-27
FMP8-0 Frame Marker Position
000000000 0
000000001 1
000000010 2
000000011 3
110111100 444
110111101 445
110111110 446
110111111 447
FMI2-0: Set the period of the Frame Marker. | 1 | 1 | 1 6 frames
Table 6-28 FMKM:
FMI2 | FMIL FMIO Period of FMARK 0: Disable FMARK
0 0 0 1 frame 1. Enable FMARK
0 1 1 2 frames
1 0 1 4 frames
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6.2.19. Power Control 1 (R100h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CB0
SAP BT2 BT1 BTO APE AP1 APO DSTB | SLP
w 1 0 0 0 0 0 0 0
()] © © © ()] ()] ()] 0 0

SLP: Sleep mode selection. When SLP =1, SPFD5420A set to AP1-0: Operational amplifier DC bias current adjustment. Set AP1-0
sleep mode. In sleep mode, all internal operations are = “00” to stop operational amplifier and DC/DC charge
terminated except internal RC oscillation. Be sure that a pump circuits to reduce current consumption during non
display off sequence should be executed before set SLP to display period. Table 6-29 summarized the function of
“1”. In sleep mode, no instruction can be accepted. Set AP1-0 setting. Please note that the values listed in the
STB=0 can exit sleep mode. Moreover, when exit from sleep table are the ratios of the currents of the corresponding
mode, data in GRAM and in instruction registers are settings to the current at the max rank.
remained unchanged. Table 6-29

AP1 APO Constant currentin | Constant current in
DSTB: Deep Standby mode selection. When DSTB =1, SPFD5420A . . . .
power supply circuit | Gamma circuit
set to deep standby mode. In this mode, all internal
) ) ) o o 0 0 Halt Halt
operations are terminated including internal RC oscillation.
1 0.5 0.62
Be sure that a display off sequence should be executed
before set DSTB to “1”. Set DSTB=0 can exit standby mode. 1 g 0.75 0.71
1 1 1 1

Be sure that start oscillation following by 10ms delay should

be executed before set DSTB to “0”. Moreover, when exit APE: Enable bit for both liquid crystal power supply and gamma

from deep standby mode, data in GRAM and register would voltage generation circuit.

be lost, reset and re-sending command and data into GRAM APE="0", Halt liquid crystal power supply and gamma

are necessary. voltage generation circuit

APE="1", Enable liquid crystal power supply and gamma

voltage generation circuit.
BT3-0: Set the voltage level of DDVDH, VGH, VGL and VCL.

Table 6-30 summarized the function of BT2-0 setting

BT2 BT1 BTO DDVDH VGH VGL VCL Capacitor connection pins
0 0 0 VCI1x2 DDVDH x 3 -(VCI1+DDVDHx 2) -VCI1 c23 be eliminated
can be eliminate
[VCI1x2] [VCI1 x 6] [VCI1x -5] [VCI1x-1]
Setting . . . . . . . .
0 0 1 ] Setting Disabled Setting Disabled Setting Disabled | Setting Disabled
Disabled
Setting ) . ) ) . . . .
0 1 0 ] Setting Disabled Setting Disabled Setting Disabled | Setting Disabled
Disabled
0 1 1 VCI1x2 DDVDH x 3 + VCI1 -(VCI1+DDVDHx 2) Vel
[x2] [VCI1 x 7] [VCI1x -5]
VCI1x2 DDVDH x 3 + VCI1 -(DDVDHXx 2)
1 0 0 -VCI1
[x2] [VCI1 x 7] [VCl1x -4]
VCI1x2 DDVDH x 3 + VCI1 -(VCI1+DDVDH)
1 0 1 -vVCI1
[x2] [VCI1 x 7] [VCI1x -3]
1 1 0 VCI1x2 DDVDH x 3 -(DDVDHXx 2) Vel c23 be eliminated
- can be eliminate
[x2] [VCI1 x 6] [VCI1x -4]
VCI1x2 DDVDH x 3 -(VCI1+DDVDH) .
1 1 1 -VCH1 C23 can be eliminated
[x2] [VCI1 x 6] [VCl1x -3]
SAP: Enable bit for gamma voltage generation circuit.
SAP="0", Halt gamma voltage generation circuit.
SAP="1", Enable gamma voltage generation circuit.
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6.2.20. Power Control 2 (R101h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2  CB1 CBO

DC12 | DC11 | DC10 DCO2 | DCO1 | DCOO VC2 | vC1 | vCo
w 1 0 0 0 0 0 0 0
() ) © () (O () © | © ©

VC2-0: Set the voltage of VCIOUT. VCIOUT is generated by DC12-10: Set DC/DC charge pump circuit 2 operating frequency.

VCILVL. Table 6-31 summarized the function of VC2-0 . . !
Table 6-33 summarized the function of DC02-00 setting

setting
Table 6-31 Table 6-33
VC2 VC1 VCO0 VCIOUT pc12 | bc11 | bcio Step-up circuit 2
0 0 0.94 x VCILVL step-up frequency (fDCDC2)
0 0 1 0.89 x VCILVL 0 0 0 Oscillation clock / 16
0 1 0 Setting Disable 0 0 1 Oscillation clock / 32
0 1 1 Setting Disable 0 1 0 Oscillation clock / 64
1 0 0 0.76 x VCILVL 0 1 1 Oscillation clock / 128
1 0 1 Setting Disable 1 0 0 Oscillation clock / 256
1 1 0 Setting Disable 1 0 1 Setting disabled
1 1 1 1.00 x VCILVL 1 1 0 Halt Step-up Circuit 2
1 1 1 Setting disabled
DCO02-00: Set DC/DC charge pump circuit 1 operating frequency.
Table 6-32 summarized the function of DC02-00 setting
Table 6-32
bcoz | beor | beoo DC/DC charge pump circuit 1
frequency (fDCDC1)
0 0 0 Oscillation clock
0 0 1 Oscillation clock / 2
0 1 0 Oscillation clock / 4
0 1 1 Oscillation clock / 8
1 0 0 Oscillation clock / 16
1 0 1 Invalid Setting
1 1 0 Halt Step-up Circuit 1
1 1 1 Invalid Setting
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6.2.21. Power Control 3 (R102h)

RW__RS CB15 CB14 CB13 CB12 CB11_CB10_ CB9 CB8 CB7 CB6_CB5 CB4 CB3 CB2 CB1_CBO
VCM | VRE PSON| PON | VRH3| VRH2| VRH1| VRHO
w 1 0| o 0 0 0 0 0
RO(0) [GTR(0 Q1 © | O © 0)

VRH3-0: Set the voltage level of VREG10UT, which generated from VCILVL. Table 6-34 summarized the function of VRH3-0 setting

Table 6-34
VRH3 VRH2 | VRH1 | VRHO VREG1OUT voltage VRH3 VRH2 VRH1 VRHO VREG1OUT voltage
VCILVL VCIR VCILVL VCIR
0 0 0 0 Halt Halt 1 0 0 0 VCILVLX1.6 2.5Vx1.6
0 0 0 1 Halt Halt 1 0 0 1 VCILVLx1.65 | 2.5Vx1.65
0 0 1 0 Halt Halt 1 0 1 0 VCILVLx1.7 2.5Vx1.7
0 0 1 1 Halt Halt 1 0 1 1 VCILVLXx1.75 | 2.5Vx1.75
0 1 0 0 Setting Setting 1 1 0 0 VCILVLx1.8 2.5Vx1.8
disable disable
0 1 0 1 Setting Setting 1 1 0 1 VCILVLx1.85 | 2.5Vx1.85
disable disable
0 1 1 0 Setting Setting 1 1 1 0 VCILVLx1.9 2.5Vx1.9
disable disable
Settin Settin Settin Settin
0 ! 1 ] disablz disablz 1 1 1 1 disablz disablz

PON: VLOUT3 ON/OFF control. Set PON = “0” to stop VLOUTS3. Set PON = “1” to start VLOUT3.

PSON: Power Supply control bit for ON/OFF. When turning on power supply, Set PSE = “1” and then set PSON = “1” to start internal power

supply operation..

VREGL1R: Select reference voltage for VREG10OUT

VREG1R = “0” (default): VCILVL (External) as reference voltage for VREG10UT.
VREG1R ="1": VCIR (internal) as reference voltage for VREG10UT.

VCMRJO0]: Select VCOMH external resistance or internal setting for VCOMH voltage level.
VCMR[0] = “0” use VCOMR (External) setting as VCOMH voltage.
VCMRIO0] = "1": use register (Internal) setting as VCOMH voltage.

© ORISE Technology Co., Ltd.
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6.2.22. Power Control 4 (R103h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
VCO |VvDV4 |VDV3 [VDV2 (VDV1 | VDVO
w 1 0 0 0 0 0 0 0 0 0 0
MG(0) ()] © © © ©
VDV4-0: Set the Vcom amplitude. Vcom amplitude is generated from VREG10UT, the coefficient is valid from 0.7 to 1.24.
Table 6-35
VDV4 VDV3 VDV2 VDV1 VDVO Vcom amplitude

0 0 0 0 0 VREG10UT x 0.70
0 0 0 0 1 VREG10UT x 0.72
0 0 0 1 0 VREG10UT x 0.74
0 0 0 1 1 VREG10UT x 0.76
0 0 1 0 0 VREG10UT x 0.78
0 0 1 0 1 VREG10UT x 0.80
0 0 1 1 0 VREG10UT x 0.82
0 0 1 1 1 VREG10UT x 0.84
0 1 0 0 0 VREG10UT x 0.86
0 1 0 0 1 VREG10UT x 0.88
0 1 0 1 0 VREG10UT x 0.90
0 1 0 1 1 VREG10UT x 0.92
0 1 1 0 0 VREG10UT x 0.94
0 1 1 0 1 VREG10UT x 0.96
0 1 1 1 0 VREG10UT x 0.98
0 1 1 1 1 VREG10UT x 1.00
1 0 0 0 0 VREG10UT x 1.02
1 0 0 0 1 VREG10UT x 1.04
1 0 0 1 0 VREG10UT x 1.06
1 0 0 1 1 VREG10UT x 1.08
1 0 1 0 0 VREG10UT x 1.10
1 0 1 0 1 VREG10UT x 1.12
1 0 1 1 0 VREG10UT x 1.14
1 0 1 1 1 VREG10UT x 1.16
1 1 0 0 0 VREG10UT x 1.18
1 1 0 0 1 VREG10UT x 1.20
1 1 0 1 0 VREG10UT x 1.22
1 1 0 1 1 VREG10UT x 1.24
1 1 1 0 0
1 1 1 0 1 . .
] ] ] ] o Setting Disabled
1 1 1 1 1

VCOMG: Set the value of VcomL.

When VCOMG = 0, VcomL equals to GND.

When VCOMG = 1, VcomL is set by VDV4-0.
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6.2.23. Power Control 5 (R107h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CBf1 CBO
DCMO

W 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0)

6.2.24. Power Control 6(R110h)
RW RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO

Lw |+ ] [oloflofololololofolo o lolololo [es]

PSE: Power supply enable bit
PSE =“1”, and set PSON can start SPFD5420A power supply system.

PSE ="0", power supply system reset.

6.2.25. GRAM Address Set (Horizontal Address) (R200h)

RW RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
IW|1|IO|0|O|0|O|O|O|O|AD7|AD6|AD5|AD4|AD3|AD2|AD1|ADO|
See R201h.

6.2.26. GRAM Address Set (Vertical Address) (R201h)
R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
| W | 1 | | 0 | 0 | 0 | 0 | 0 | 0 | 0 |AD16|AD15|AD14|AD13|AD12|AD11|AD10| AD9| AD8|

AD16-0: To set the initial address counter for GRAM address.

Table 6-36
Based on AM and 1I/D[1:0] setting, the address counter is AD16-ADO GRAM Setting
automatically increment or decrement while data are written ]
) ) “00000"H — “000EF"H Bitmap data for G1
to the internal GRAM There is no need to updated AD16-0
. . 4 . “00100"H — “001EF"H Bitmap data for G2
every data transfer if AD16-0 was set in the beginning of
. . “00200”"H — “002EF"H Bit data for G3
one frame graphic data. Be aware that address counter is fimap caa Tor
not automatically updated if reading data from the internal 00300°H — "003EF™H Bitmap data for G4
GRAM instruction is executed. Moreover, the address
counter cannot be accessed when the SPFD5420A is in “1AC00"H — "1ACEF"H Bitmap data for G399
standby mode. “1ADO0"H — “1ADEF’H Bitmap data for G430
Table 6-36 summarized the function of AD15-0 setting “1AE00"H — “1AEEF"H Bitmap data for G431
“1AF00"H — “1AFEF"H Bitmap data for G432
Notel: The address AD16-0 should be set in the address counter every
frame on the falling edge of VSYNC if RGB interface mode is
selected.
Note2: The address AD16-0 should be set when executing an instruction if
system or VSYNC interface mode is selected.
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6.2.27. Write Data to GRAM (R202h)

R/W RS

CB15 CB14 CB13 CB12 CB11

CB10 CB9

CB8 CB7 CB6

CB5 CB4 CB3

CB2 CB1 CBO

Lwl o] |

RAM write data (WD17-0) The DB17-0 pin assignment is different in different transferring modes.

WD17-0: SPFD5420A supports 18 bits data format. However, if Datain GRAM | Source Driver Grayscale Output — REV=1
only 16-bit (565format) is input to GRAM, SPFD5420A (REV=0)
will expand the 16 bit data into 18-bit format. Same case RGB Negative(Postive) Positive(Negative)
when RGB interface is selected. Based on the graphic 011101 (VIT+V16)/2 (V14+V13)/2
data in GRAM, the grayscale voltage of source driver is 011110 V16 V15
selected. Table 6-37 summarized the source driver 011111 (V16+V15)/2 (V16+V15)/2
grayscale voltage output versus graphic data in GRAM. 100000 VA5 V16
Figure 6-8 ~ Figure 6-18 illustrates the pin assignment 300001 (V15+V14)2 (VA7+V16)2
+ +
among data bus (DB17-0), (WD17-0) and GRAM.
100010 V14 V17
Table 6-37 100011 (V14+V13)/2 (V18+V17)/2
Data in GRAM | Source Driver Grayscale Output — REV=1 100100 V13 V18
(REV=0) 100101 (V13+V12)/2 (V19+V18)/2
RGB Negative(Postive) Positive(Negative) 100110 V12 V19
000000 V31 Vo 100111 (V12+V11)2 (V20+V19)/2
000010 V30 Vi 101001 (V11+V10)/2 (V21+V20)/2
000011 (V29+V30)/2 (V2+V1)/2 101010 V10 V21
000100 V29 V2 101011 (V10+V9)/2 (V22+V21)/2
000101 (V29+V28)/2 (V3+V2)/2 101100 V9 V22
000110 V28 V3 101101 (VO+V8)/2 (V23+V22)/2
000111 (V28+V27)/2 (V4+V3)/2 101110 V8 V23
001000 var v4 101111 (V8+V7)/2 (V24+V23)/2
001001 (V27+V26)/2 (V5+V4)/2 110000 V7 V24
001010 V26 VS5 110001 (V7+V6)/2 (V25+V24)/2
001011 (V26+V25)/2 (V6+V5)/2 110010 V6 V25
001100 V25 V6 110011 (V6+V5)/2 (V26+V25)/2
001101 (V25+V24)/2 (V7+V6)/2 110100 V5 V26
001110 V24 V7 110101 (V5+V4)/2 (V27+V26)/2
001111 (V24+V23)/2 (V8+VT7)/2 110110 V4 V27
010000 V23 v8 110111 (V4+V3)/2 (V28+V27)/2
010001 (V23+V22)/2 (V9+V8)/2 111000 V3 V28
010010 V22 V9 111001 (V3+V2)/2 (V29+V28)/2
010011 (V22+V21)/2 (V10+V9)/2 111010 V2 V29
010100 V21 V10 111011 (V2+V1)/2 (V29+V30)/2
010101 (V21+V20)/2 (V11+V10)/2 111100 V1 V30
010110 V20 V11 111101 (V1+V0)/2 (V30+V31)/2
010111 (V20+V19)/2 (V12+V11)/2 111110 (V1+2v0)/2 (V30+2V31)/2
011000 V19 V12 111111 Vo V31
011001 (V19+V18)/2 (V12+V11)/2
011010 V18 V13
011011 (V18+V17)/2 (V13+V12)/2
011100 V17 V14
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Figure 6-13 8-bit interface (65,536 colors) TRIREG =0
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' Figure 6-14 8-bit interface 262 colors) TRIREG = 1, DFM=0.
one pixel
Figure 6-8 18-bit interface (262,144 colors)
I Transter T CndTranster T i Transter 1
’DBlDBIDBLDB DBIDBIDB‘DBIDBIDBIDB DB‘DBFBIDBTDBIDBIDB‘
INPUT D8 oe D8 ) 08 DB ) 08| DB | DB D8 0B | 08 | D8 DB |08 | DB | DB 17 16 15 14 13 12 17 16 15 14 13 12 17 16 15 14 13 12
71| 15| | 13| 12| 1] 10 BE| 7|8 |85 |4]|3]|2 1 l l
iiiii¢\\ l 3 Y YV VY VY w!r‘rvvv Yy
y Y YV VVYy JRE RAIRsIRzImIRUlGﬁ‘GAIGsIGzlewleuFﬁ[BA 2|Bwleo‘
Write Dala C| WD | WD | WD | WD WD | WD | WD | WD | WD | WD | WD | WD | WD | WD ( WD
W GRAM [ 17 [ 16 15 14 13 12 1 10 9 -] 7 & s 4 3 2 1 [
Y Y Y VY Y Y Y Y Y Y VYVYVYYVYYNYY Figure 6-15 8-bit interface (262K colors) TRIREG = 1, DFM=1
RGE | ps R3 [R2 [R1 (RO GSIG-I G3 |Gz |Gt |Go B4 (B3 | B2 [ B1 | BO ‘
Assignment
- INPUT |DB | DB DB |pB | DB|DB (DB DB | DB (DB
one pheel 17 |16 | 15 | 14| 13| 12 w|o 8| 7|6|5|4al82|1]0
Figure 6-9 16-bit interface (65,536 colors) TRIREG= 0
= S Y VYV V VY 4 ¥ V¥V ¥V V V V VY
' L ' Write Data |WD |WD |WD | WD |WD |WD (WD |WD |WD |WD |WD |WD |WD |WD |WD |WD |WD | WD
INPUT | DB | DB | DB DB|DB|DB| DB | DB | OB | DB | DB oe | 0B DB | 0B to GRAM |17 |16 | 15 | 14 | 13 1|10 | 9 8 7 [ 5 | 4 3|2 1 0
17 16 15 " 13 12 " 1w B T B 5 4 3 2 1 7 16
A A Y v Y A
Y Y Y Y Y Y Y Y VY Y Y Y Y Y Y Y VY Y RGB R3 R1 | Ro | G5 GO | BS | B4 B1 | BO
‘Write Data | wo | wo [ wo |wo |wo |wo |wo [wo |wo |wo |wo |wo | wo |we |wo | wo | wo | wo Assignment
WGRAM | 47 [ 16 | 45 | 14 [13 |12 |11 |10 |a [e |7 |6 |s|4|a]z]|1]|0 Onepid
T The IR mustbe also set when writing dis play data via the RGB interface.
| Figure 6-16 18-bit RGB interface (262,144 colors)
¥ Y ¥ ¥ ¥ ¥ ¥ Y Y Y Y Y YY Y Y °'Y™¥«%v
ABIMS‘Z& RS |R4 | R3 |[R2Z (Rt G3 GZIIH GO |85 |B4 | B3 |B2 | B0 BU ‘
| | INPUT | DB DB pB|pB|oe|oe|DB|DB|DB|DB|DB| DB | DB
one piral ‘17‘15‘15'14‘13‘ ‘11‘10|9‘8‘7‘E‘5|4‘3‘2‘1‘
Figure 6-10 16-bit interface (262,144 colors) TRIREG =1, DFM =0
Yy YyvyVvVYV% Y Y VYVYYVYVYVYYYY
il e ] Write Data | wD| WD| wD| wD| WD wD WD|WD WD‘WD ‘WD|WD WD | WD | WD
neut [oe| o 0B oe|oe|oe|oe|oe|cefoe[oeloe|oe]oe]oe ©BORAM | 17| 18] 15| 14] 13 Mmjtojejsj7jelsjajsjz]i
2 1 AT |16 |15 [ a3 ||| g 7 3 3 4 3 2 1
RGB R3 R1 [RO (G5 |G4|G3|G2|G1|Go|BS B1 | BO
v Y Y Y R Assignment
Wrile Daita | WD | WO | WD | WD | WD | WD | WD | WD WD |WD | WD | WD | WD | WD | WD | WD | WD | WD
o GRAM | 17 18 15 14 13 | 12 1" 10 ‘ B 7 B & 4 1 1] One pixel
The IR mustbe also set when witing dis play data via the RGB interface.
Figure 6-17 16-bit RGB interface (65,563 colors)
¥ Y Y Y¥Y Y Y Y Y Y YYYYY
R4 [R3 [Rz [R1 RO | GS | G4 [G3 | G2 (G |GO | BS ‘H—‘ B3 |B2 [B1 |BO
o pinsl 19 Transfer : 2 Transfer : 3" Transfer |
Figure 6-11 16-bit interface (262,144 colors) TRIREG =1, DFM =1
INPUT | pB | DB B | DB DB | DB
7| 16| 15|14 [13 | 12| 17| 16| 15| 14 | 13| 12| 17| 16| 15| 14| 13 | 12
. 1% Transfer : 2nd Transfer :
INPUT | pB | DB| DB| DB| DB| DB | DB | DB | DB | DB | DB | DB | DB | DB | DB | DB | DB [ DB
17 16 15 14 13 12 1 10 El 7 16 15 14 13 12 1 10 9
Write Data | wD| wD| WD| WD| WD| WD| WD| wD| wD| WD| Wi
¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢i\v toGRAM | 17| 16| 15| 14| 13| 12| 11| 10| 9| 8 | 7
‘Write Data | WD | WD | WD| WD | WD | WD | WD| WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD
toGRAM | 17| 16| 15| 14| 13|12 11| 10| 9| 8a| 7 |6|5|4|5|2]|1]|0 Y YV Y Y Y Y Y Y Y Y YVYYVYY Y YV
[ RGB R4 | R3 R1 | RO o|Bs B1 | BO
v Assignment
_ RCB 1ps | Ra |R3 Rz |Rt |Ro|G5| 04|63 |a2|61|co|Bs|Ba|B3|62]|B1 |80 One pixel
Assignment
The IR must be also set when wiiting display data via the RGB inteface.
one pixel T n n
8-bit interface (65,536 colors) TRI = 0, DFM1-0 = 00 Figure 6-18 6-bit RGB interface (262,144 colors)
Figure 6-12 9-bit interface (262,144 colors)
1sttransfer (Upper) 2nd transfer (Lower)
wput | DB | oB | o8| oe | o | b | DB | DB ps| D | o8| DB | DB | DB | DB
17 16 15 14 13 12 11 10 17 16 15 14 13 12 1 10
Write Data | WD | WD| WD| WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD
toGRAM | 17 | 16 16 14| 13| 12| 11 10 9 8 7 ] 5 4 3 2 1 0
[ R A A R A R ¢ [T 111 1]
Y YY VY VY VY Y VYVYY VY VYVY VY VY
_ FReB Rs |R2 [R1 | RO |65 |64 | a3 |o2 |6t |co|es|Ba|Ba|B2 B0 50‘
Assignment
one pixel
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Updating a frame

SPFD5420A supports external (RGB) interface. In RGB interface ooy

mode, all graphic data are stored in GRAM. To meet the diverse T L L ] ] 1

requirement of small size LCD panel, SPFD5420A also supports in o \ \

a fix window using RGB interface and outside the window still use porctk

system interface. oare .

In RGB interface mode, data writing to the internal RAM is Spsem et «os‘w;;z R MM N
—

synchronized with DOTCLK during ENABLE = “Low”. Set ENABLE Hong e sipie Hong e

“High” to terminate writing data to RAM. Wait for a write/read bus Figure 6-19

cycle time. If accessing internal RAM using the RGB interface is
desired after accessing the RAM via the system interface. Figure
6-19 illustrates the timing diagram while RGB and system interface

are both use in the same time.

6.2.28. Read Data Read from GRAM (R202h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
I W | 1 | I RAM Read data (RD17-0) The DB17-0 pin assignment is different in different transferring modes.

R202 also served as a register, which store the data read out from GRAM. When data are read out from the GRAM is desired, first sets the
RAM address and executes first word read, and issues second word read. When first word read instruction is issued, Invalid data are sent
to the data bus DB17-0. Valid data are sent to the data bus as second word data is executed.

The LSBs of R and B dots cannot read out, when the 8 or 16-bit interface is selected,

Note: This register is not available with the RGB interface. Figure 6-20 and
Figure 6-23Figure 6-23 illustrates the pin assignment among data bus (DB17-0), R22 (RD17-0) and GRAM in read data instruction.

GRAM | pe | R

4| R3I|R2 |R1 | RD| G5| &4 GA|G? G1|GO|B5| B4 | B3| B2| B1| B0

S:‘;:‘M Ro | Ra|R3|R2 |R1 | RO|Gs| Ga| Ga|Gz| 61| co|Bs|Ba| B3| e2| 81|80 data
L ] e gica J
EEEEEEEEEEREEER 'Y Y Y Y Y Y YN Y YV VY
vy v v v vy
Read [pp | Ro 180 [RD 1RO 1RDIRD RO | RO | RD #o oo koo [ ro] ro] ro Read |gn|ro|ro[Ro|RD|RD|RD|RO| RO |RD RO |RO|RDRD | RD | RO R RD

‘ 5| 4

Piiiiiiily

doka a|13f12z|{1n|w|o]|s

:

data |47 |16 |15 | 14|31z |w0| 9| a

JH#HHHHHH# H

! 1111

Output |DB | DB oB|oB (o6 |oe|oe|oe|oe |06 | DB OB Cutput | DB B |DB| OB |D& |OB |DB |DB
17 | 16 1"1 ‘.4 1'3 1? 11 1ﬂ a B T (5] 5 a 3 2 1 v] 21 (0|9 AT 16| 16| 14|13 | 12| 11| 10| &
. L [ 1st Transfer (Upper bits) — L ond Transter {Lower bits)
Figure 6-20 18-bit interface
Figure 6-22 9-bit interface
GRAM RS‘I’M‘RS‘RZ‘RI‘RO‘GS‘G‘t‘GZ} G2| Gt m‘ns‘m‘as‘az[nl‘ao‘
T m"mm Gm A 2 (R1|RD| G5 G4| G3| G2 | G1|(GO|BS| B4 | B3| B2 | B1| BD
- : EEEEEEERTEE R
RD [ RD HD HL) RL) H D | RD | RD | RD HU HL) HU RU HLJ HL) HD HU + v # L v
f‘-“"‘ 17| 16 1n|10| 9 Read |pp |RD |RD|RD[RD RD RD|RD|RD Rn Rn Rn Rn RI’) RI’) RD Rn RD
¢ ¢ ¢ ¢ / / ¢ ¢ ¢ ¢ ¢ ¢ data 1718|1514 (13 12 11(10]| @ [1]
r x ¢¢¢¢¢/// HvHJHJ
Output | DB oe |oB | DB | DB DB | DB
17 1(} 15| 14| 13 | 12 ‘i‘ 8 3’ U 5 4 3 2 1 DB |DB|DB |DB | DB | DB DB DE |DB |DE (DE | DE | DB

Culput

17 |16 |15 (14 |13 [12 |11 10

17 (16 |15 |14 |13 |12 |11 10

Figure 6-21 16-bit interface |

1st Transter (Upper bits) . Znd Transfer (Lower bits) |

Figure 6-23 8-bit interface / SPI

6.2.29. NVM read data 1 (R280h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
UID3| UID2| UID1| UIDO
W 1 0 0 0 0 0 0 0 0 0 0 0 0
Ol O O O
See R282h
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6.2.30. NVM read data 2 (R281h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
VCM| VCM| VCM| VCM | VCM
14(0) | 13(0)| 12(0)| 11(0) [ 10(0)

W 1 0 0 0 0 0 0 0 0 0 0 0

See R282h

6.2.31. NVM read data 3 (R282h)

RW RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
VCM VCM | VCM | VCM | VCM | VCM
w 1 0 0 0 0 0 0 0 0 0 0
SEL 24(0) | 23(0) | 22(0) | 21(0) | 20(0)

UID[3:0]: SPFD5420A provides a 4-bit identification code UID[3:0] VCM2 [4:0]: These pins are to set the factor for generating VCOMH
for user to use. UID[3:0] can be write / read from NVM. when VCMSEL="1". Table 6-39 summarized the the factor of

UID can be read out via R280h. VERG10UT
Table 6-39
VCM1 [4:0]:These pins are to set the factor for generating VCM2[4:0] VCOMH voltage
ey . 5'h00 VREG10UT x 0.69
VCOMH when VCMSEL="0". Table 6-38 summarized the the 5ho1 VREGTOUT x 0.70
factor of VERG10UT 5’h02 VREG10UT x 0.71
5'h03 VREG10UT x 0.72
Table 6-38 5'h04 VREG10UT x 0.73
VCM1[4:0] VCOMH voltage 5'h05 VREG10UT x 0.74
5’h00 VREG10UT x 0.69 5'h06 VREG10UT x 0.75
5'h01 VREG10UT x 0.70 5'h07 VREG10UT x 0.76
5'h02 VREG10UT x 0.71 5'h08 VREG10UT x 0.77
5'h03 VREG10UT x 0.72 5'h09 VREG10UT x 0.78
5'h04 VREG10UT x 0.73 5h0A VREG10UT x 0.79
5'h05 VREG10UT x 0.74 5'hOB VREG10UT x 0.80
5'h06 VREG10UT x 0.75 5'h0C VREG10UT x 0.81
5'h07 VREG10UT x 0.76 5'hOD VREG10UT x 0.82
5’h08 VREG10UT x 0.77 5'hOE VREG10UT x 0.83
5’h09 VREG10UT x 0.78 5'hOF VREG10UT x 0.84
5'h0A VREG10UT x 0.79 5'h10 VREG10UT x 0.85
5'h0B VREG10UT x 0.80 5h11 VREG10UT x 0.86
5'h0C VREG10UT x 0.81 5'h12 VREG10UT x 0.87
5'h0D VREG10UT x 0.82 5h13 VREG10UT x 0.88
5’hOE VREG10UT x 0.83 5'h14 VREG10UT x 0.89
5'hOF VREG10UT x 0.84 5'h15 VREG10UT x 0.90
5h10 VREG10UT x 0.85 5h16 VREG10UT x 0.91
5h11 VREG10UT x 0.86 5'h17 VREG10UT x 0.92
5h12 VREG10UT x 0.87 5h18 VREG10UT x 0.93
5'h13 VREG10UT x 0.88 5'h19 VREG10UT x 0.94
5h14 VREG10UT x 0.89 5h1A VREG10UT x 0.95
5h15 VREG10UT x 0.90 5h1B VREG10UT x 0.96
5'h16 VREG10UT x 0.91 5h1C VREG10UT x 0.97
5h17 VREG10UT x 0.92 5h1D VREG10UT x 0.98
5'h18 VREG10UT x 0.93 5'h1E VREG10UT x 0.99
5h19 VREG10UT x 0.94 5h1F VREG10UT x 1.00
5h1A VREG10UT x 0.95
5'h1B VREG10UT x 0.96
5'h1C VREG10UT x 0.97 VCMSEL: VCMSEL is to select VCM1 or VCM2; When
5h1D VREG10UT x 0.98 . . . o .
5h1E VREG10UT x 0.99 VCMSEL="0", VCML1 is selected while VCMSEL="1", VCM2 is
5'h1F VREG10UT x 1.00 selected.
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6.2.32. Window Horizontal RAM Address Start (R210h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
HSA7 |HSA6 |[HSA5 |HSA4 |HSA3 | HAS |HSA1 [HSAO
w 1 0 0 0 0 0 0 0 0
0 1O 10O | @©]0© [0©2] 0O [(©
See R213h.

6.2.33. Window Horziontal RAM Address End (R211h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
HEA7 [HEA6 |HEA5 | HEA4 [HEA3 |HEA2 |HEA1 [HEAO
@l il o l@o @@

w 1 0 0 0 0 0 0 0 0

See R213h.

6.2.34. Window Vertical RAM Address Start (R212h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
VSA8 | VSA7 | VSAG6 [ VSA5 [ VSA4 | VSA3 | VSA2 | VSA1 | VSAOD
W 1 0 0 0 0 0 0 0
@ 1O 1O 10|00 ]Oo O f0©]l©
See R213h.

6.2.35. Window Vertical RAM Address End (R213h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
VEAS8 | VEAT7 | VEAG | VEAS5 | VEA4 | VEA3 [ VEAZ | VEA1 [ VEAO
(O G 0 D I I O I I )

w 1 0 0 0 0 0 0 0

HSA7-0/HEA7-0: SPFD5420A provides window access function.
Set HSA7-0 and HEA7-0 represent the start address and end 0000~ HSfA HEuA
00h

address of the window function in horizontal direction. To use

window-accessing function, HSA and HEA bits must be set before VBA |-
starting RAM write operation. Be aware that “00’h < HSA7-0<

HEA7-0 < “EF’h and HEA-HAS>="04h". _
Window Address

Area
VSAB8-0/VEA8-0: SPFD5420A provides window access function.

Set VSA8-0 and VEAS8-0 represent the start address and end

address of the window in vertical direction. To use

VEA L ——

window-accessing function, VSA and VEA bits must be set before
starting RAM write operation. Be aware that “00’h < VSA8-0< GRAM address area EFh
VEAS8-0 < 9'h1AF.

Figure 6-24 illustrates the window-accessing function.

6.2.36. ¢ Control (R300h to R30Fh)

R/W | RS CB15|CB14|CB13[(CB12|CB11|CB10| CB9 [ CB8 | CB7 | CB6 | CB5 [ CB4 | CB3 | CB2 [ CB1 | CBO
R300| W 1 0 0 0 [VIRP4 | VIRP3 [ VIRP2 | VIRP1 | VIRPO| 0 0 0 | V6RN4 | V6RN3 [ V6RN2 | V6RN1 | VBRNO
R301| W 1 0 0 | V2RP5 | V2RP4 | V2RP3 | V2RP2 [ V2RP1 | V2RPO | 0 0 | V5RN5 | V5RN4 | VSRN3 | V5RN2 | V5RN1 | V5RNO
R302( W 1 0 0| Vv3RP5| V3RP4 | V3RP3 | V3RP2 | V3RP1 | V3RPO | 0 0 | VARNS5 | VARN4 | VARN3 | VARN2 | VARN1 | VARNO
R303| W 1 0 0 | V4RP5 [ VARP4 | VARP3 | VARP2 | VARP1 | VARPO | 0 0 | V3RN5 | V3RN4 | V3RN3 | V3RN2 | V3RN1 | V3RNO
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R304| W 1 0 0 | VvsRP5 | V5RP4 | V5RP3 | V5RP2 [ V5RP1 [ VBRPO | 0 0 | V2RN5 [ V2RN4 | V2RN3 [ V2RN2 | V2RN1 | V2RNO
R305| W 1 0 0 0 V6RP4 | V6RP3 | V6RP2 | V6RP1 | V6RPO 0 0 0 V1RN4 [ VAIRN3 | VIRN2 [ VIRN1 | VIRNO
R306|( W 1 0 0 0 [Vv7RP4 [V7RP3 | V7TRP2 | V7RP1 |V7RPO| 0O 0 0 | V8RN4 | V8RN3 | VBRN2 | V8RN1 | VBRNO
R307| W 1 0 0 0 V8RP4 | V8RP3 | V8RP2 | V8RP1 [ VBRPO 0 0 0 V7RN4 | VZRN3 | VZRN2 [ VZRN1 | VZRNO
R308| W 1 0 0 0 0 | VIRP3 | VIRP2 | VORP1 |VORPO| 0O 0 0 0 |V16RN3[V16RN2|V16RN1[V16RNO
R309| W 1 0 0 0 0 |V10RP3|V10RP2|V10RP1|V10RPO| 0 0 0 0 |V15RN3|V15RN2[V15RN1|V15RNO
R30A| W 1 0 0 0 0 |V11RP3|V11RP2|V11RP1|V11RPO| 0 0 0 0 [V14RN3|V14RN2[V14RN1|V14RNO
R30B| W 1 0 0 0 0 |V12RP3|V12RP2|V12RP1|V12RP0O| 0 0 0 0 [V13RN3|V13RN2[V13RN1|V13RNO
R30C| W 1 0 0 0 0 |V13RP3|V13RP2|V13RP1|V13RPO| 0 0 0 0 [V12RN3|V12RN2[V12RN1|V12RNO
R30D| W 1 0 0 0 0 |V14RP3|V14RP2|V14RP1|V14RPO| 0 0 0 0 [V11RN3|V11RN2[V11RN1|V11RNO
R30E| W 1 0 0 0 0 |V15RP3|V15RP2|V15RP1|V15RP0| 0 0 0 0 [V10RN3|V10RN2[V10RN1|V10RNO
R30F|{ W 1 0 0 0 0 |V16RP3|V16RP2|V16RP1|V16RPO| 0 0 0 0 VORN3 | VORN2 | VORN1 | VORNO

v Control (R300h to R30Fh): SPFD5420A provides 16 gamma registers to fine tune gamma output voltage.

V1RP[4:0]: register for positive VSDO fine tune adjustment. V1RNI4:0]: register for negative VSDO fine tune adjustment.
V2RP[5:0]: register for positive VSD1 fine tune adjustment. V2RNI5:0]: register for negative VSD1 fine tune adjustment.
V3RP[5:0]: register for positive VSD2 fine tune adjustment. V3RNI5:0]: register for negative VSD2 fine tune adjustment.
V4RP[5:0]: register for positive VSD61 fine tune adjustment. V4RNI5:0]: register for negative VSD61 fine tune adjustment.
V5RP[5:0]: register for positive VSD62 fine tune adjustment. V5RNI5:0]: register for negative VSD62 fine tune adjustment.
V6RP[4:0]: register for positive VSD63 fine tune adjustment. V6RNI4:0]: register for negative VSD63 fine tune adjustment.
V7RP[4:0]: register for positive VSD13 fine tune adjustment. V7RNI4:0]: register for negative VSD13 fine tune adjustment.
V8RP[4:0]: register for positive VSD50 fine tune adjustment. V8RN[4:0]: register for negative VSD50 fine tune adjustment.
VIRP[3:0]: register for positive VSD4 fine tune adjustment. VIRNI3:0]: register for negative VSD4 fine tune adjustment.
V10RPI[3:0]: register for positive VSD8 fine tune adjustment. V10RN[3:0]: register for negative VSD8 fine tune adjustment.
V11RP[3:0]: register for positive VSD20 fine tune adjustment. V11RN[3:0]: register for negative VSD20 fine tune adjustment.
V12RP[3:0]: register for positive VSD27 fine tune adjustment. V12RN[3:0]: register for negative VSD27 fine tune adjustment.
V13RP[3:0]: register for positive VSD36 fine tune adjustment. V13RN[3:0]: register for negative VSD36 fine tune adjustment.
V14RP[3:0]: register for positive VSD43 fine tune adjustment. V14RN[3:0]: register for negative VSD43 fine tune adjustment.
V15RP[3:0]: register for positive VSD55 fine tune adjustment. V15RN[3:0]: register for negative VSD55 fine tune adjustment.
V16RP[3:0]: register for positive VSD59 fine tune adjustment. V16RN[3:0]: register for negative VSD59 fine tune adjustment.

6.2.37. Base Image Number of Line (R400h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO

W ] GS | o[ NLS [ NL4 | NL3 | NL2 | NL1 | NLO | o |SCNG|SCN4|SCN3 |SCN2|SCN1 |SCNO
©) @1 © [ © 010 |© © 1 © [ © 010 |©

SCN5-0: Set the SCN5-0 bits can specify the starting position of the gate driver. The start position of gate driver is determined by the
combination of the setting of GS and SM. Table 6-40 summarized the starting position for each SCN5-0 setting.

Table 6-40 (whenSM=0)

Scan Start Position Scan Start Position
SC | SC | SC | SC | SC | sC ] SC | SC | SC | sSC | sC | sC ]
(Gate line) (Gate line)
N5 N4 N3 N2 N1 NO N5 N4 N3 N2 N1 NO
GS = “Q" GS = 1" GS =0 GS =41
0 0 0 0 0 0 G1 G432 0 0 0 1 0 1 G41 G392
0 0 0 0 0 1 G9 G424 0 0 0 1 1 0 G49 G384
0 0 0 0 1 0 G17 G416 0 0 0 1 1 1 G57 G376
0 0 0 0 1 1 G25 G408 0 0 1 0 0 0 G65 G368
0 0 0 1 0 0 G33 G400 0 0 1 0 0 1 G73 G360
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sclsclsclselsclse Scan Start Position sclsclsclselsclse Scan Start Position

N5 N4 N3 N2 N1 NO (Gate line) N5 N4 N3 N2 N1 NO (Gate line)
GS="0" GS="1" GS="0" GS="1"

0 0 1 0 1 0 G81 G352 1 0 0 1 0 G289 G144
0 0 1 0 1 1 G89 G344 1 0 0 1 0 1 G297 G136
0 0 1 1 0 0 G97 G336 1 0 0 1 1 0 G305 G128
0 0 1 1 0 1 G105 G328 1 0 0 1 1 1 G313 G120
0 0 1 1 1 0 G113 G320 1 0 1 0 0 0 G321 G112
0 0 1 1 1 1 G121 G312 1 0 1 0 0 1 G329 G104
0 1 0 0 0 0 G129 G304 1 0 1 0 1 0 G337 G96
0 1 0 0 0 1 G137 G296 1 0 1 0 1 1 G345 G88
0 1 0 0 1 0 G145 G288 1 0 1 1 0 0 G353 G80
0 1 0 0 1 1 G153 G280 1 0 1 1 0 1 G361 G72
0 1 0 1 0 0 G161 G272 1 0 1 1 1 0 G369 G64
0 1 0 1 0 1 G169 G264 1 0 1 1 1 1 G377 G56
0 1 0 1 1 0 G177 G256 1 1 0 0 0 0 G385 G48
0 1 0 1 1 1 G185 G248 1 1 0 0 0 1 G393 G40
0 1 1 0 0 0 G193 G240 1 1 0 0 1 0 G401 G32
0 1 1 0 0 1 G201 G232 1 1 0 0 1 1 G409 G24
0 1 1 0 1 0 G209 G224 1 1 0 1 0 0 G417 G16
0 1 1 0 1 1 G217 G216 1 1 0 1 0 1 G425 G8
0 1 1 1 0 0 G225 G208 1 1 0 1 1 0 Setting disabled
0 1 1 - g 1 G233 £208 Setting disabled
0 1 1 1 1 0 G241 LU 1 ‘ 1 | 1 | 1 | 1 | 1 | Setting disabled
0 1 1 1 1 1 G249 G184
1 0 0 0 0 0 G257 G176
1 0 0 0 0 1 G265 G168
1 0 0 0 1 0 G273 G160
1 0 0 0 1 1 G281 G152
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Table 6-41 (whenSM=1)

sc | sclsclsclsclsc Scan Start Position sc|sclsclsclsclsc Scan Start Position

N5 N4 N3 N2 N1 NO (Gate line) N5 N4 N3 N2 N1 NO (Gate line)
GS="0" GS="1" GS="0" GS="1"

0 0 0 0 0 0 G1 G432 0 1 1 1 1 1 G66 G367
0 0 0 0 0 1 G17 G416 1 0 0 0 0 0 G82 G351
0 0 0 0 1 0 G33 G400 1 0 0 0 0 1 G98 G335
0 0 0 0 1 1 G49 G384 1 0 0 0 1 0 G114 G319
0 0 0 1 0 0 G65 G368 1 0 0 0 1 1 G130 G303
0 0 0 1 0 1 G81 G352 1 0 0 1 0 0 G146 G287
0 0 0 1 1 0 G97 G336 1 0 0 1 0 1 G162 G271
0 0 0 1 1 1 G113 G320 1 0 0 1 1 0 G178 G255
0 0 1 0 0 0 G129 G304 1 0 0 1 1 1 G194 G239
0 0 1 0 0 1 G145 G288 1 0 1 0 0 0 G210 G223
0 0 1 0 1 0 G161 G272 1 0 1 0 0 1 G226 G207
0 0 1 0 1 1 G177 G256 1 0 1 0 1 0 G242 G191
0 0 1 1 0 0 G193 G240 1 0 1 0 1 1 G258 G175
0 0 1 1 0 1 G209 G224 1 0 1 1 0 0 G274 G159
0 0 1 1 1 0 G225 G208 1 0 1 1 0 1 G290 G143
0 0 1 1 1 1 G241 G192 1 0 1 1 1 0 G306 G127
0 1 0 0 0 0 G257 G176 1 0 1 1 1 1 G322 G111
0 1 0 0 0 1 G273 G160 1 1 0 0 0 0 G338 G95
0 1 0 0 1 0 G289 G144 1 1 0 0 0 1 G354 G79
0 1 0 0 1 1 G305 G128 1 1 0 0 1 0 G370 G63
0 1 0 1 0 0 G321 G112 1 1 0 0 1 1 G386 G47
0 1 0 1 0 1 G337 G96 1 1 0 1 0 0 G402 G31
0 1 0 1 1 0 G353 G80 1 1 0 1 0 1 G418 G15
0 1 0 1 1 1 G369 G64 1 1 0 1 1 0 Setting disabled
0 1 1 0 0 0 G385 648 Setting disabled
0 1 1 0 0 1 G401 G32 1 ‘ 1 | 1 | 1 | 1 | 1 |
0 1 1 0 1 0 G417 G16
0 1 1 0 1 1 G2 G431
0 1 1 1 0 0 G18 G415
0 1 1 1 0 1 G34 G399
0 1 1 1 1 0 G50 G383
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NL5-0: Set the number of gate lines for different resolution of display panel. The combination of NL5-NLO represents the gate line number

are summarized at Table 6-42.

Table 6-42
NL5 NL4 NL3 NL2 NL1 NLO Display Size No. of Lines Driven gate lines
0 0 0 0 0 0 Setting disabled Setting disabled Setting disabled
0 0 0 0 0 1 720 x 16 dots 16 G1~G16
0 0 0 0 1 0 720 x 24 dots 24 G1~G24
0 0 0 0 1 1 720 x 32 dots 32 G1~G32
0 0 0 1 0 0 720 x 40 dots 40 G1~G40
0 0 0 1 0 1 720 x 48 dots 48 G1~G48
0 0 0 1 1 0 720 x 56 dots 56 G1~ G56
0 0 0 1 1 1 720 x 64 dots 64 G1~G64
0 0 1 0 0 0 720 x 72 dots 72 G1~G72
0 0 1 0 0 1 720 x 80 dots 80 G1~G80
0 0 1 0 1 0 720 x 88 dots 88 G1~G88
0 0 1 0 1 1 720 x 96 dots 96 G1~G96
0 0 1 1 0 0 720 x 104 dots 104 G1~ G104
0 0 1 1 0 1 720 x 112 dots 112 G1~112
0 0 1 1 1 0 720 x 120 dots 120 G1~120
0 0 1 1 1 1 720 x 128 dots 128 G1~128
0 1 0 0 0 0 720 x 136 dots 136 G1~136
0 1 0 0 0 1 720 x 144 dots 144 G1~144
0 1 0 0 1 0 720 x 152 dots 152 G1~152
0 1 0 0 1 1 720 x 160 dots 160 G1~160
0 1 0 1 0 0 720 x 168 dots 168 G1~ 168
0 1 0 1 0 1 720 x 176 dots 176 G1~176
0 1 0 1 1 0 720 x 184 dots 184 G1~184
0 1 0 1 1 1 720 x 192 dots 192 G1~192
0 1 1 0 0 0 720 x 200 dots 200 G1~200
0 1 1 0 0 1 720 x 208 dots 208 G1~208
0 1 1 0 1 0 720 x 216 dots 216 G1~216
0 1 1 0 1 1 720 x 224 dots 224 G1~224
0 1 1 1 0 0 720 x 232 dots 232 G1~232
0 1 1 1 0 1 720 x 240 dots 240 G1~240
0 1 1 1 1 0 720 x 248 dots 248 G1~248
0 1 1 1 1 1 720 x 256 dots 256 G1~256
1 0 0 0 0 0 720 x 264 dots 264 G1~264
1 0 0 0 0 1 720 x 272 dots 272 G1~272
1 0 0 0 1 0 720 x 280 dots 280 G1~280
1 0 0 0 1 1 720 x 288 dots 288 G1~288
1 0 0 1 0 0 720 x 296 dots 296 G1~296
1 0 0 1 0 1 720 x 304 dots 304 G1~304
1 0 0 1 1 0 720 x 312 dots 312 G1~312
1 0 0 1 1 1 720 x 320 dots 320 G1~320
1 0 1 0 0 0 720 x 328 dots 328 G1~328
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NL5 NL4 NL3 NL2 NL1 NLO Display Size No. of Lines Driven gate lines
1 0 1 0 0 1 720 x 336 dots 336 G1~336
1 0 1 0 1 0 720 x 344 dots 344 G1~344
1 0 1 0 1 1 720 x 352 dots 352 G1~352
1 0 1 1 0 0 720 x 360 dots 360 G1~360
1 0 1 1 0 1 720 x 368 dots 368 G1~368
1 0 1 1 1 0 720 x 376 dots 376 G1~376
1 0 1 1 1 1 720 x 384 dots 384 G1~384
1 1 0 0 0 0 720 x 392 dots 392 G1~392
1 1 0 0 0 1 720 x 400 dots 400 G1~400
1 1 0 0 1 0 720 x 408 dots 408 G1~408
1 1 0 0 1 1 720 x 416 dots 416 G1~416
1 1 0 1 0 0 720 x 424 dots 424 G1~424
1 1 0 1 0 1 720 x 430 dots 430 G1~430

Setting Disabled

Note: Back porch and a front porch (set with BP/FP bits respectively) are inserted before/ after driving all gate lines.

GS: Shift direction of the gate driver output selection. When
GS="0", gate driver shift from G1 to G320. When GS = “1”, gate driver shift from G432 to G1.

6.2.38. Base Image Display Control (R401h)
R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
NDL | VLE | REV
@ 1 ©O 1O
REV: To set the grayscale corresponding to normally white or normally black LCD panel from same data input. Table 6-43 summarized
REYV bit function.

w 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Table 6-43 VLE: SPFD5420A provides vertical scrolling function which can be
GRAM Source Driver Output setby VLE bit.
REV L | ] ] VLE = *“1”, vertical scrolling function enable. The amout of scrolling
data Positive Polarity | Negative Polarity
line from the first line is determined by VL[8:0].
0 18’h00000 V63 VO )
VLE ="0", normal display.
NDL: set the source driver output level in non-lit area..
18'h3FFFF VO V63 . .
NDL = “1”, Positive = VO, Negative = V31;
! 18 hO(?OOO YO V:63 NDL ="0", Postive = V31 and Negative = V0.
18'h3FFFF V63 VO
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6.2.39. Based Image Vertical Scroll Control (R404h)

RW__RS CB15_CB14 CB13 CB12 CB11_CB10 CB9 CB8 CB7 CB6_CB5 CB4 CB3 CB2 CB1_CBO
VL8 | VL7 | VL6 | VL5 | VL4 | VL3 | VL2 | VL1 | VLO
© [ © | © 1O |0© 0010 |0

W 1 0 0 0 0 0 0 0

VL8-0: SPFD5420A provides scrolling function. The start position for displaying the image is shifted vertically by the number of lines based
on the setting of the VL8-0 bits. Be aware that the vertical scrolling function is not available in the external (RGB) display interface

mode. Table 6-44 summarized the function of VL8-0 setting.

Table 6-44
VL8 | VL7 VL6 VL5 VL4 VL3 VL2 VL1 VLO Scrolling lines
0 0 0 0 0 0 0 0 0 0 line
0 1 1line
0 0 0 0 0 0 0 1 0 2 lines
1 1 0 1 0 1 1 1 0 431 lines
1 1 0 1 0 1 1 1 1 432 lines

Note: VL8-0 bits cannot set more than 432 lines.

6.2.40. Display Position - Partial Display 1 (R500h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
PTD | PTD | PTD | PTD | PTD | PTD | PTD | PTD | PTD
W 1 0 0 0 0 0 0 0
P08 | P07 | PO6 | PO5 | P04 | PO3 | P02 | P01 | POO
See R505h.

6.2.41. RAM Address Start — Partial Display 1 (R501h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
PTS | PTS | PTS | PTS | PTS | PTS | PTS | PTS | PTS
W 1 0 0 0 0 0 0 0
A08 | AO7 | AO6 | AO5 | A04 | A0O3 [ A02 | AO1 | AOO
See R505h.

6.2.42. RAM Address End — Partail Display 1 (R502h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
PTE | PTE | PTE | PTE | PTE | PTE | PTE | PTE | PTE
W 1 0 0 0 0 0 0 0
A08 | AO7 | A06 | AO5 | A0O4 | AO3 | A02 | AO1 | AOO
See R505h.

6.2.43. Display Position — Partial Display 2 (R503h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
PTD | PTD | PTD | PTD | PTD | PTD | PTD | PTD | PTD
W 1 0 0 0 0 0 0 0
P18 | P17 | P16 [ P15 | P14 | P13 [ P12 | P11 | P10
See R505h.
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6.2.44. RAM Address Start — Partial Display 2 (R504h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
PTS | PTS | PTS | PTS | PTS | PTS | PTS | PTS | PTS
w 1 0 0 0 0 0 0 0
A18 | A17 | A16 | A15 | A14 | A13 | A12 | A11 | A10
See R505h.

6.2.45. RAM Address End — Partial Display 2 (R505h)

RW RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
PTE | PTE | PTE | PTE | PTE | PTE | PTE | PTE | PTE
A18 | A17 | A16 | A15 | A14 | A13 | A12 | A11 | A10

W 1 0 0 0 0 0 0 0

PTDPO[8:0]: Set the physical starting position of partial display 1 on the LCD panel
PTDP1[8:0]: Set the physical starting position of partial display 2 on the LCD panel
The partial display 1 and partial display 2 should not overlap with each other. And make sure the PTDPO0[8:0] < PTDP1[8:0].

PTSAO0[8:0]: Set the start line address of display RAM of partial display 1 which will be display according to PTDPOQ[8:0].
PTEAOQ[8:0]: Set the end line address of display RAM of partial display 1 which will be display according to PTDPO[8:0].
Make sure PTSAO<PTEAO.

PTSA1[8:0]: Set the start line address of display RAM of partial display2 which will be display according to PTDP1[8:0].

PTEA1[8:0]: Set the end line address of display RAM of partial display2 which will be display according to PTDP1[8:0]
Make sure PTSA1<PTEA1.

6.2.46. Pin Control (R606h)

RW_ RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
W . 0 0 0 0 0 0 0 [CREV| © 0 0 0 0 0 0 [TCREV
1(0) 0(0)

TCREV1-0: Set the order of receiving data when using i80 interface.

TCREV1-0 2 Transfers/Pixel 3 Transfers/Pixel
00 1st to 2nd 1st to 3rd
01-10 Setting Disabled
11 2nd to 1st 3rd to 1st

Note 1: During read operation, the setting of TCREV is ignored; data is transferred from 1st to 2nd/1st to 3rd.

Note 2: Reset TCREV after reset and power-on.

6.2.47. NVM Access Control (R6F0h)

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO
W ] 0 0 0 0 0 0 0 0 TE 0 |[EOP1|EOCPO| O 0 |EAD1|EADO
0 | © @ 1 ©
EDA1 — 0: Determine the address of the NVM. EOP: EOP = 00: Halt the write operation; EOP = 01: Enable the
EAD1-0 Data written into NVM write operation.
00 UID(3-0)
01 VCM1(4 - 0) TE: TE = 1, Enable the NVM control sequence.
10 VCMSEL, VCM2(4 - 0)
11 Setting Disabled
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7. GRAM
Table 7-1 GRAM address and display panel position (SS = “0”)
(2] o — N ™ < n © N~ [ee] (<] o

seein | g & 8| 3| 8| 8| 5| 8] 8| | 7| @ Gl 6| B G| G| 5| 5| G| 5|5 5| &
GS=0 | GS=1 | DB17-0 DB17-0 DB17-0 DB17-0 DB17-0 DB17-0 DB17-0 DB17-0
G1 G400 | “00000"H “00001"H | “00002"H [ "00003"H "000EC"H "000ED"H | "000EE"H "000EF"H
G2 G399 | "00100"H "00101"H | "00102"H [ "00103"H "001EC"H "001ED"H | "001EE"H "001EF"H
G3 G398 | "00200"H "00201"H | "00202"H [ "00203"H "002EC"H "002ED"H | "002EE"H "002EF"H
G4 G397 | "00300"H "00301"H | "00302"H [ "00303"H "003EC"H "003ED"H | "003EE"H "003EF"H
G5 G396 | "00400"H "00401"H | "00402"H [ "00403"H "004EC"H "004ED"H | "004EE"H "004EF"H
G6 G395 | "00500"H "00501"H | "00502"H [ "00503"H "005EC"H "005ED"H | "005EE"H "005EF"H
G7 G394 | "00600"H "00601"H | "00602"H [ "00603"H "006EC"H "06ED"H "06EE"H "06EF"H
G8 G393 | "00700"H "00701"H | "00702"H [ "00703"H “007EC"H “007ED"H | “007EE"H “007EF"H
G9 G392 | “00800"H “00801"H | “00802"H [ “00803"H “008EC"H “008ED"H | “008EE"H “008EF"H
G10 G391 “00900"H “00901"H | “00902"H [ “00903"H “009EC"H “009ED"H | “009EE"H “009EF"H
G11 G390 | “00E00"H “00EO1"H [ “00E02"H [ “00E03"H “00EEC"H “00EED"H | “00EEE"H “00EEF"H
G12 G389 | “00B00"H “00BO1"H [ “00B02"H [ “00BO3"H “00BEC"H “00BED"H | “00BEE"H “00BEF"H
G13 G388 | “00C00"H “00C01"H [ “00C02"H [ “00CO03"H “00CEC"H “00CED"H | “00CEE"H [ “00CEF"H
G14 G387 | “00D00"H “00D01"H [ “00D02"H [ “00D03"H “00DEC"H “00DED"H | “0O0DEE"H [ “00DEF"H
G15 G386 | “00E00"H “00EO1"H [ “00E02"H [ “00E03"H “00EEC"H “00EED"H | “00EEE"H “00EEF"H
G16 G385 | “00F00"H “00F01"H | “00F02"H | “00F03"H “00FEC"H “00FED"H | “00FEE"H “00FEF"H
G17 G384 | “01000"H “01001"H | “01002"H [ “01003"H “010EC"H “010ED"H | “010EE"H “010EF"H
G18 G383 | “01100"H “01101"H [ “01102"H [ “01103"H “011EC"H “011ED"H | “011EE"H “011EF"H
G19 G382 | “01200"H “01201"H | “01202"H [ “01203"H “012EC"H “012ED"H | “012EE"H “012EF"H
G20 G381 “01300"H “01301"H | “01302"H [ “01303"H “013EC"H “013ED"H | “013EE"H “013EF"H
G393 | G8 “1A900"H “1A801"H [ “1A802"H | “1A803"H “1A8EC"H “1A8ED"H | “1A8EE"H “1A8EF"H
G3%4 | G7 “1AA00"H “1A901"H | “1A902"H [ “1A903"H “1A9EC"H “1A9ED"H | “1A9EE"H “1A9EF"H
G395 | G6 “1AB00"H “1AA01"H [ “1AA02"H | “1AA03"H “1AAEC"H “1AAED"H | “1AAEE"H | “1AAEF"H
G396 | G5 “1AC00"H “1AB01"H | “1AB02"H [ “1AB03"H “1ABEC"H “1ABED"H | “1ABEE"H | “1ABEF"H
G397 | G4 “1AD00"H “1AC01"H | “1AC02"H | “1AC03"H “1ACEC"H “1ACED"H | “1ACEE"H | “1ACEF"H
G398 | G3 “1AD00"H “1AD01"H [ “1AD02"H [ “1AD03"H “1ADEC"H “1ADED"H | “1ADEE"H | “1ADEF"H
G399 | G2 “1AE00"H “1AE01"H | “1AE02"H [ “1AE03"H “1AEEC"H “1AEED"H | “1AEEE"H | “1AEEF"H
G400 | G1 “1AF00"H “1AF01"H [ “1AF02"H | “1AF03"H “1AFEC"H “1AFED"H | “1AFEE"H “1AFEF"H
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Table 7-2 GRAM address and display panel position (SS = “1”

(2] o — N [ < 0 © N~ [ee] (2] o
sepn | @l al @l B8l | 5| 8|8 3| 3|3 5| G| B B B 5| 5| 5| 5| 5| B| &
GS=0 | GS=1 DB17-0 DB17-0 DB17-0 DB17-0 DB17-0 DB17-0 DB17-0 DB17-0
G1 G432 [ “000EF"H “000EE"H “000ED’H “000EC’H “00003"H “00002"H “00001"H “00000"H
G2 G431 “001EF’H “001EE"H “001ED’H “001EC’H “00103"H “00102°H “00101"H “00100"H
G3 G430 | “002EF’H “002AE"H “002ED"H “002EC"H “00203"H | “00202"H [ “00201"H “00200"H
G4 G429 [ “003EF’H “003EE"H “003ED’H “003EC’H “00303"H “00302°H “00301"H “00300"H
G5 G428 [ “004EF’H “004EE"H “004ED’H “004EC’H “00403"H “00402"H “00401"H “00400"H
G6 G427 | “005EF’H “005EE"H “005ED’H “005EC"H “00503"H “00502°H “00501"H “00500"H
G7 G426 | “006EF’H “006EE"H “006ED"H “006EC"H “00603"H | “00602"H | “00601"H “00600"H
G8 G425 [ “007EF’H “007EE’H “007ED’H “007EC’H “00703"H “00702°H “00701"H “00700"H
G9 G424 | “008EF’H “008EE"H “008ED"H “008EC"H “00803"H “00802°H “00801"H “00800"H
G10 G423 [ “009EF"H “009EE"H “009ED’H “009EC’H “00903"H “00902"H “00901"H “00900"H
G111 G422 | “00AEF’H “00AEE"H “00AED’H “00AEC’H “00EQ3"H “00A02"H “00A01"H “00A00"H
G12 G421 “00BEF"H “00BEE"H “00BED"H “00BEC’H “00B03"H “00B02"H “00B01"H “00B0O0"H
G13 G420 [ “00CEF’H “00CEE’H “00CED’H “00CEC’H “00C03’H “00C02°H “00C01"H “00C00°H
G14 G419 [ “00DEF’H “00DEE’H “00DED’H “00DEC"H “00D03"H “00D02°H “00D01"H “00D00"H
G15 G418 [ “00EEF’H “00EEE"H “00EED’H “00EEC’H “00E03’H “00E02"’H “00E01”"H “00E00"H
G16 G417 [ “00FEF’H “00FEE"H “00FED’H “00FEC’H “00F03"H “00F02"H “00F01"H “00F00"H
G17 G416 [ “010EF’H “010EE”H “010ED’H “010EC’H “01003"H “01002°H “01001"H “01000"H
G18 G415 “011EF’H “01M1EE"H “011ED’H “011EC’H “01103"H “01102"H “01101"H “01100"H
G19 G414 | “012EF’H “012EE"H “012ED’H “012EC’H “01203’H “01202°H “01201"H “01200"H
G20 G413 [ “013EF™H “013EE"H “013ED’H “013EC’H “01303"H “01302"H “01301"H “01300"H
G425 G8 “1A8EF"H | “1A8EE"H “1A8ED"H “1A8EC"H “1A803"H “1A802"H “1A801"H “1A900"H
G426 G7 “1A9EF"H | “1A9EE"H “1A9ED"H “1A9EC"H “1A903"H “1A902"H “1A901"H “1AA00"H
G427 G6 “1AAEF"H | “1AAEE"H “1AAED"H “1AAEC"H “1AA03"H [ “1AA02"H | “1AA01"H [ “1ABO00"H
G428 G5 “1ABEF"H | “1ABEE"H “1ABED"H “1ABEC"H “1AB03"H | “1AB02"H | “1AB01"H | “1AC00"H
G429 G4 “1ACEF"H | “1ACEE"H “1ACED"H “1ACEC"H “1AC03"H [ “1AC02"H | “1ACO01"H [ “1ADO00"H
G430 G3 “1ADEF"H | “1ADEE"H “1ADED"H “1ADEC"H “1ADO3"H | “1AD02"H | “1ADO1"H | “1AD0Q"H
G431 G2 “1AEEF"H | “1AEEE"H “1AEED"H “1AEEC"H “1AEQ3"H | “1AE02"H | “1AEO01"H | “1AEO0Q"H
G432 G1 “1AFEF"H | “1AFEE"H “1AFED"H “1AFEC"H “1AFO03"H | “1AF02"H | “1AFO1"H | “1AF00"H
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8. INTERFACES

The SPFD5420A provides different interfaces to meet the diverse
need of small/medium size LCD. Based on the application
requirement, there are three different display modes which are
most used in end product.

1. Still picture display

2. Moving picture display.

3. Re-writing still pictures while moving picture are display.

For above three different display requirements, SPFD5420A

provides different interfaces to meet the requirement.

1. System interface
2. External interface (RGB interface)
3. VSYNC interface

System interface is suitable for still picture display while RGB
interfface and VSYNC interface are suitable for moving picture
display. Be aware that RGB or VSYNC interface still can used to
display still picture and system interface can also display moving
picture. Table 8-1 summarized different interfaces for different

display requirement.

Table 8-1
Operation Mode Display Mode RAM Access Setting (RM) Display Operation Mode (DM1-0)
System o System interface Internal operating clock
Still picture

(RM = 0)

(DM1-0 = 00)

RGB interface (1) Moving picture

RGB interface
(RM=1)

RGB interface
(DM1-0 = 01)

RGB interface (2) Rewriting still pictures while

displaying moving pictures

System interface
(RM =0)

RGB interface
(DM1-0 = 01)

VSYNC interface Moving pictures

System interface
(RM=0)

VSYNC interface
(DM1-0 = 10)

8.1. System Interface

The system interfaces of SPFD5420A can support 8-bit, 9-bit,
16-bit, 18-bit 80-system Interface and Serial Peripheral Interface
(SPI), which can be set by the IM2/1/0 pins. The system interface

can set instructions and access RAM. Table 8-2 summarized the

interface corresponding to IM2-0 setting.

Table 8-2
IM2 M1 IMO MPU-Interface Mode DB Pinin use
0 0 0 80-system 18-bit interface DB17 to 0
0 0 1 80-system 9-bit interface DB17to 9
0 1 0 80-system 16-bit interface DB17 to 10 and 8 to 1
0 1 1 80-system 8-bit interface DB17 to 10
1 0 * Serial peripheral interface (SPI) DB1to 0
1 1 0 Setting disabled -
1 1 1 Setting disabled -
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8.1.1. 80-system 18-bit interface

The instruction and GRAM accessing format of 80-system 18-bit

interface are shown in Figure 8-1 and Figure 8-2, respectively.

8.1.3. 80-system 9-bit

Preliminary

SPFD5420A

interface

The instruction and GRAM accessing format of 80-system 9-bit

interface are shown in Fig

ure 8-5 and Figure 8-6, respectively.

etnictens . ’DBIDBIDBIDBIDBIDBIDBIDBIDB‘DBIDBIDBIDBIDBIDBIDBIDB‘DB‘
’LLBI?GBI?SI?EI?EI?ZBII??I?EIDQBI%BIZBI%BI%BID‘*B|D35|DZB|D15|DOB‘ 17|16 |15 | 14 | 13|12 [ 11| 10]) 9 [17 16| 15] 14|13 |12 | 11| 10 I
YYY VY VY VYYY i Y Y YYVY Y Y ’CBVISBICLICLIC'Icrlcélcé‘ ’célc:slcarlcsrlc‘BICBVICBVICBV‘
’CBICBICBI?SI??I?SI%BICBB‘ ’%BICGBI%BIiBIC:”BICZBI(?‘B‘COB‘ 15|14 (13|12 11]10] 9 6 5 4 3 2 1 0
. Figure 8-5
Figure 8-1
GRAM access g o
’ [ ‘
o[ o8| ps[oe|DB DB DB [ DB SRIERAERAEEEE DB
’17|16|15|14|13| |”|1°|9|8|7|6|5|4|3|2|1IO‘ DB [DB | DB | DB | DB DB [ DB | DB | DB | DB | DB | DB | DB | DB | DB DB
’17|1s|1s|14|13|12|11|1o|9‘17|1e|15|14|13|12|11|1o‘9‘
YYY Y Y Y YY YY YYVYY YY VYY
5|4|3|2[1]|o|s5]|4l3]2|1]|0o|s5]|a|3|[2]1]0 R|[R|R|R|R|R|G|G|G|G|G|G|[B|B|B|B|B|SB
’RIRIRIRIRIRIGIG‘GIGIGIGIBIBIBIB‘BIB‘ ’VIVIVIVIVI I I" VIVIVIVI VI IVI VI V‘V‘
Faure 8.2 5|4 |3|2|1|0o|5|4|3|2|[1]0o]|5]|a]|3]|2][1]0
g Figure 8-6
8.1.2. 80-system 16-bit interface 8.1.4. 80-system 8-bit interface
The instruction and GRAM accessing format of 80-system 16-bit The instruction and GRAM accessing format of 80-system 8-bit
interface are shown in Figure 8-3 and Figure 8-4, respectively. . o . .
interface are shown in Figure 8-7 and Figure 8-8, respectively.
Instruction
’DBIDBIDB‘DBIDB‘DBIDBIDB‘ ‘DBIDBIDBIDBIDBIDBIDBIDB‘ A
17|16 | 15| 14 | 13| 12| 11| 10 8|7 |6 |5|4]|3]|2]|1 [ { ,
1% Transfer 2" Transfer
YYYVYVYVYVYY Y YYYY VYYY pB|[pe[pB|oB|DB|DB|DB[DB pe[pe| o[ o[ DB[DB|DB|DB
’cslcslcslca‘cslcslcslca‘ ’(:BICBICB‘CBICBICBICB|CBi ’17|16|15|14|13|12|11|10‘ ’w|1e|15|14|13|12|11Iw‘
1514131211 10| 9| 8 7|65 |43 [2]|1]0
Figure 8-3 YYYVvYTGVvVTVYTYY Y Y Y VYV ¥V VY
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1514 [ 13|12 11| 10] 9
RAM Accessin ing TRI=0; Flgure 8-7
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y35|?sla’sl?sl?sl?sl?sla’:l?s\?f\?sla’sl?| T
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8.1.5. Serial Peripheral interface (SPI)

The system interface of SPFD5420A also includes the Serial
Peripheral Interface (SPI). In SPI mode, /CS, SCL, SDI and SDO
are used to transfer data between MCU and SPFD5420A. IMO/ID
pin served as the ID pin. Figure 8-9 illustrates the detail timing
while using SPI. Be aware that the unused pins such as DB17-0

pins must be fixed at either IOVCC or GND level.

When read operation is desired In SPI mode, valid data are read
out as the SPFD5420A reads out the 6th byte data from the
internal GRAM. The RAM data transfer in SPI mode, in SPI mode
with TRI=1/ DFM1-0=10 and status read are illustrated in Figure
8-12, Figure 8-13 and Figure 8-14, respectively.

cs
(input)
The instruction and GRAM accessing format of SPI interface are SCL‘L;—L; sl ANl R R ol a2l Al Al el
fro
shown in Figure 8-10 and Figure 8-11, respectively. T [\ e e e e
0 e [rs [ o]
L IL
o e el e e oo o]
L I}
Figure 8-9
Start Byte Format
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RS | RIW Function -
0 0 Set an index register cs
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0 1 Read a status = f £
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1 1 Read an instruction or RAM data ‘ I
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Figure 8-10
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f T T Figure 8-12
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Figure 8-11
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RAM data access in SPI mode, when TRI=1, DFM1-0=10 Status read

Tran
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(input) (input)
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start
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e BTV U U U s s U UL a1
(input)
eee
.

oI
(input)

sl
(input)

Startbyte RAM data wite.

spo
(Output)

spo
(output)

RAM data read

Figure 8-14

Consecutive data transfer in SPI mode

o
T A VAT AAA LS A AR AR AN
oo

soI
(input)

RAM read out transfer

@ [

(input)

spo
(Output)

Figure 8-13

8.2. VSYNC Interface

The SPFD5420A also supports VSYNC interface for moving picture display, which is the system interface in synchronization with the
frame-synchronizing signal (VSYNC). The VSYNC interface can display a moving picture without tremendous modification.

DM1-0 = “10” and RM = “0” can initialized VSYNC interface. In VSYNC interface mode, the internal display operation is synchronized with
the VSYNC signal. In VSYNC interface mode, the graphic data are stored in GRAM to minimize the data transfer to overwrite on the

moving picture GRAM area. Figure 8-15 illustrates moving picture data transfer through VSYNC interface.

In VSYNC mode, Internal operation is executed in synchronization with the internal clock generated from internal oscillators and VSYNC
input. Therefore the frame rate is determined by the frequency of VSYNC. SPFD5420A can access the internal RAM in high speed with
less power consumption in VSYNC interface mode while using high-speed write mode

VSYNC __|

L] L] L] L] |

Revweting screen Rewriting screen

Wiile data lo
Raie HONO0G0R0ONA

g 00000000000000000000C000C000CC0000000000000000000000000000
outpuf

Figure 8-15

In VSYNC interface mode, the formula for Internal clock frequency and frame rate is shown below:
Input clock frequency = FrameRate x (DisplayLines + FrontPorch + BackPorch) x 16 x variance

Due to the possible cause of variances while set the internal clock frequency; be sure to complete the display operation in one VSYNC
cycle.
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8.3. External Display Interface

SPFD5420A also includes external (RGB) interface for displaying moving picture. External interface can be set by RIM1-0 bit. Table 8-3

summarized the corresponding types of RGB interface with RM1-0 setting.

Table 8-3
RIM1 | RIMO | RGB Interface DB Pin
0 0 18-bit RGB interface | DB17-0
0 1 16-bit RGB interface | DB17-13, 11-1
1 0 6-bit RGB interface DB17-12
1 1 Setting disabled

RGB interface cab access SPFD5420A by VSYNC, HSYNC, ENABLE, DOTCLK and DB17-0 signals, where VSYNC is used for frame
synchronization; HSYNC is used for line synchronization and ENABLE is served as the valid data synchronized signals. The RGB interface
can be rewriting minimum necessary data to the GRAM area which need to be overwritten with use of window address function and
high-speed write mode. It is necessary for RGB interface to set front and back porch periods after and before a display period, respectively.

Figure 8-16 illustrates the general timing for RGB interface. There are some constrain while using RGB interface. The following

summarized the conditions,

(a) Partial display/ scroll function / interlace and graphics operation function are not available for RGB interface.

(b) In RGB interface VSYNC, HSYNC, and DOTCLK signals must be input through a display operation period.

(c) The setting of the NO1-0 bits, STD1-0 bits and EQ1-0 bits are based on DOTCLK in RGB interface mode. In 6-bit RGB interface mode,
it takes 3 DOTCLK inputs to transfer one pixel. Be aware data transfer in units of 3 DOTCLK inputs in 6-bit RGB interface mode is
necessary. Set the cycle of each signal in 6-bit interface mode (VSYNC, HSYNC ENABLE, DB17-0) to input 3x clock to complete data
transfer in units of pixels.

(d) In RGB-I/F mode, while writing data to the internal RAM make sure to use the high-speed write mode (HWM = “1”)

(e) In RGB interface mode, the front porch period continues until the next VSYNC input is detected after drawing one frame.

(f) In RGB interface mode, a GRAM address (DB17-0) is set in the address counter every frame on the falling edge of VSYNC.

VSYNC

B . W Table 8-4
e ey EPL | ENABLE RAM Write RAM Address
0 0 Enabled Updated
e ey peree 0 1 Disabled Retained
1 0 Disabled Retained
- 1 1 Enabled Updated
fontpors

DB17-0

HSYNC J
borLk WMWW

Figure 8-16

RGB interface includes ENABLE signal served as valid data
synchronized signals. Moreover, the active level for ENABLE can
be set by EPL. The EPL bit inverts the polarity of ENABLE signal.
Table 8-4 summarized the setting of EPL and ENABLE active level
for GRAM accessing. Setting both EPL and ENABLE bits to
automatically update RAM address in the AC is necessary while
writing data to the GRAM.
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SPFD5420A can support 18-bit, 16-bit and 6-bit RGB interface. The detail timing diagram for 18-bit, 16-bit and 6-bit RGB interfaces are

shown in Figure 8-17 and Figure 8-18 respectively.

1 frame 1 frame
[ o Bk porcr Feoftporch
- -~ I ™ |
VSYNC J J J VSYNC _‘ J u
HSYNC m HEYNC W H H
I DOTCLK
DOTCLK ||||||||II||||... B Iw
ENABLE \\ ENABLE \\
DBA7-C \l . \\\\
\
wperior 1F
VPeriod =1k
vsYNG ] — VSYNC )
1k [
HPeriog = 1CLK —
HSYNC | wone ||
1 clock i
1 clock - ,
s hihhiihihinisiniein coreue | [T U UUTUU UL U UTTUUU U
EPeroc Hperioe
EPerioc - HPeriod o ENABLE
ENABLE
FGERGBRGE  FRGEKGE
DB17-12 :
DB17-C
vald e
Valid data
Figure 8-18
Figure 8-17

The RGB interface also has the window address function to transfer only minimum necessary data on the moving picture GRAM area,
which can lower the power consumption and still can use system interface to rewrite data in still picture RAM area while displaying a moving

picture. Setting RM = 0 while in RGB interface mode can make GRAM access CBle through the system interface. When RGB interface

accessing GRAM is desired, wait for one read/write bus cycle following by RM = 1 setting.

Figure 8-19 Illustrates the timing diagram when displaying a
moving picture through the RGB interface and rewriting data in the
still picture GRAM area through the system interface.

8.3.1. 6-bit RGB interface

ipdaling a frame Updating a frame

VSYNC

ENABLE

DOTCLK

DB17-C

00N 000000

System intedface

4 A <
sk | 1
Set set ][ Updata disptay data in set
set || set set || set
R J || other han the movng || 554, "
toR2 ADIED 1o 2z picure area RM=t || ADTSD | 1o g

- ‘ > -—»
Moving picture Stilpicture Moving pictre

Figure 8-19

RAM accessing format and data transmission synchronization of 6-bit RGB interface are shown in Figure 8-20 and Figure 8-21,

respectively.

RAM data wrile
1# Transfer

D8 | DB
17| 1%

= Transfer 3 Transfer .
S — R

DB|DB D8| D8| DB8| DB| DB| DB| DB| DB| DB| D& | DB
12117 | 16 | 15| 14 | 13 | 12 (17 |16 | 16 | 14 | 13 |12

INPUT [5]

1%

Da| D8
14|13

SRAM ¢ v_l_v_v YYYVYY l YYYYVYYVY VY
write R3 |R2 |R1 |RO {;.‘il(;-ﬂ (;]‘G?‘E&ll(&n B5 |B4 |B3 |B2 |B1 |BD

data

262,144 colors are arvailable in B0 sysiem inkerface

One Pixel

VSYNC I
ENABLE Q_ —I—
eorcu LM MMMy

DB1TA2

Transfer synchronization

Figure 8-20

Figure 8-21
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8.3.2. 16-bit RGB interface

RAM accessing format of 16-bit RGB interface are shown in

8.3.3. 18-bit RGB interface

RAM accessing format of 18-bit RGB interface are shown in

Figure 8-22. Figure 8-23.
FAM data write RAM data Write
i ID!|00]DB|L‘B[DH| lDBIL‘H o) usluulnulns us]na n!lue| ; 8 - - o TP
17 | 16 | 15 | 14 | 13 lwlole|7le|s]|4]|3]z] irput [D8 [D& [oB {08 [os [oa [pe o [0 |08 [oe [pa [oa [oe [op [08
T 1 T P |37 |18 |18 |14 13 |12 |1 s |7 |8 | EREN L

v v v T v v v v v v v v v ¥
c_,.-:ww|R5|m|m|a,|m|nn|c,r,|.:,:|r,a]c.z[c-.]m|ns|s-:|es]az

= .58 cokors mvalet

Figure 8-22

T

Wiite data 1o | e
GRAM

T
R4 iru‘uz |R: ‘nu
1 1

YYvVvvYYy
GS

Y Y Y YYYYYYY

Figure 8-23
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9. Display Feature Function:
9.1. FMARK function:

SPFD5420A provided FMARK function which output signal to alert host MCU via FMARK I/O pad so that LCD display can avoid flicker

effect. FMARK output position and onterval can be set by FMP[8:0] and FMI[2:0], respectively.

Figure 9-1 illustrated the FMARK output position when FMP[8:0]=9’h008.

FMARK output position
FMP = 9'h008 Line address

Back porch

|: B‘(mm \;

FMP=9'h008
NL=6'h27 320th line
FP=4'h8

BP=4'h8

VL=8'h00

RAM physical line address

© ORISE Technology Co., Ltd.
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WV £ T——— ~
9 (10th line) 2
10 (11th line) 2
Base image Disol
NL=6'h27 isplay area
327 (320t line) e i R | _/
~
Front porch
-/
Figure 9-1 Example of FMARK signal.
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9.2. Scan Mode function:
SM GS Scan Direction
G1 G2
odd-number | G3 G4 even-number
| |
@ | TFT panel | @
—_ N
5 v 5
Q G429 G430 @
& G431 G432 §
SPFD5408A
. G1, G2, G3, G4,--men
Sean Order: 159, G430, G431, G432
0 1
G2 G1
even-number Ga G3 odd-number
A A
[ : TFT panel : [
= | l =
124 G430 Gazg Q
G432 G443
SPFD5408A
Scan Order. 3320, G319, GA18, G317, omre
1 0
odd-number | TFT panel even-number
G431
2 R G2 |
) I 8
G) -
N v 3
2 G432 ®
©w
N
SPFD5420A
Scan Order: G1, G3, G5,----G429,G431
G2, G4, G6,---G430, G432
1 1
G1
odd-number | A TFT panel even-number
|
G431
el [T &
2 A £
g ! g
i (=]
G432 g
N
SPFD5420A
Scan Order: G432, G430, G428,——G4, G2,
© G431, G429, G427 ,-—G3, G1
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9.3. Partial Display function:

SPFD5420A has partial display function feature which can provide only partial display for power saving purpose. Partial display function can
be accessed by setting BSEE="0",. Moreover, 2 partial display area (partial image 1/ partial image 2) can be initialized by setted PTDE0="1"
and PTDE1="1", respectively. The partial display area for partial image 1 and partial 2 can be set by PTSAQ / PTEAO and PTSA1/ PTEA1,

respectively. Table 9-1 and Figure 9-2 summarized the full and partial display function.

Table 9-1 Partial display function summary table

Case Function Setting Display area setting Display Position
Full dsiplay BASEE="1" (BSA,BEA) -
PTDEO="x"
PTDE1="x"
Partail imagel1:0n BASEE="0" (PTSAO,PTEAO) PTDPO
Partial image2: Off PTDEO="1"
PTDE1="0"
Partail imagel:Off BASEE="0" (PTSA1,PTEAL) PTDP1
Partial image2:0n PTDEO="0"
PTDE1="1"
Partail imagel:0n BASEE="0" (PTSAO,PTEAO) PTDPO & PTDP1
Partial image2:0n PTDEO="1" (PTSA1,PTEAL)
PTDE1="1"
Panal display Di?pla:y data Base image Partial image RAM Write
position :zsii)tLilon RAM Address RAM Address Address
i (HSA, HEA)
BSA=¢'h00
_ 0 o
YD y 4
kP TDRO ] 2P TSAC
\ Base “Partial image 1
Scan Y image Y| pTEAC Window
direction| PTDP1 : - Address (VSA, VEA)
X NBT8AT
v y Partial image 2
-PTEA1
NL ¥
4 Y| BEA=9'h13F ¥

Figure 9-2 Partial display function diagram

Figure 9-3 indicated the case of NL[5:0] setting is < 6’h35 which active line is less than 432. Partial display image data can stored in not

active area.

Figure 9-4 indicated the partial display area start position. The partial display area and start position can be set by (PTSAO0, PTEAO

, PTSA1, PTEAL) and (PTDPO, PTDP1).
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Display LCD panel
Data output Physical line
order 4 RAM line address
address
Display screen "
1 B A« 0 (It line) - Partial display BSA0=9'h000 ~N
2 ] 1 (2nd Tine;
3 2 (3rd Tine;,
4 O
5 H
I —
} m PTSD image 1 T
| | Display area
| : * BASE image
| H NL PTSD image 2 RAM area
| 1 (n lines) Display area
! H
! H
! H
! H
[ H
|
I O
o
NL YO 5] NC J
PTSAQ N
Partial image 1
RAM area
PTEAQ J
PTSAT -
Partial image 2
PTEAT } RAM area
BEA=ONT3F,
Figure 9-3 Example of NL[5:0] setting is < 6’'h35 case
Display
data output ‘ LCD panel
order Physical line address RAM line address
1 -= A 0 (st line) - PTSA0=9 000 BN
2 ‘ [ 1 {2nd line) E o
30 2 (3rd line) - Partial image
4| ] RAM area
5 —
] » PTEAQ=9 00F
H | R @ Froro
— NL Partial image
] [e20nes display area
— BASE image
| RAM area
[ Base image
[ 1 (non-lit display)
‘ —
32C | [ \ 319 (320th line) BEA=GF 13F _/
Figure 9-4 indicated the partial display area start position.
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9.4. Gamma Correction functions:
SPFD5420A adopt Gamma voltage generation circuit which can provide wider output voltage range to fit the different kind of liquid crystal

for Gamma curve from 1.0~2.5. The Gamma output voltage can be set by R300h~R3FO0h.

V1RP[4:0]: register for positive VSDO fine tune adjustment. V1RNI[4:0]: register for negative VSDO fine tune adjustment.
V2RP[5:0]: register for positive VSD1 fine tune adjustment. V2RNI5:0]: register for negative VSD1 fine tune adjustment.
V3RP[5:0]: register for positive VSD2 fine tune adjustment. V3RNI5:0]: register for negative VSD2 fine tune adjustment.
V4RP[5:0]: register for positive VSD61 fine tune adjustment. V4RNI5:0]: register for negative VSD61 fine tune adjustment.
V5RP[5:0]: register for positive VSD62 fine tune adjustment. V5RNI5:0]: register for negative VSD62 fine tune adjustment.
V6RP[4:0]: register for positive VSD63 fine tune adjustment V6RN[4:0]: register for negative VSD63 fine tune adjustment
V7RP[4:0]: register for positive VSD13 fine tune adjustment V7RNI4:0]: register for negative VSD13 fine tune adjustment
V8RP[4:0]: register for positive VSD50 fine tune adjustment V8RNI4:0]: register for negative VSD50 fine tune adjustment
VIRP[3:0]: register for positive VSD4 fine tune adjustment VIRN[3:0]: register for negative VSD4 fine tune adjustment
V10RPI[3:0]: register for positive VSD8 fine tune adjustment V10RN[3:0]: register for negative VSD8 fine tune adjustment
V11RP[3:0]: register for positive VSD20 fine tune adjustment V11RN[3:0]: register for negative VSD20 fine tune adjustment
V12RP[3:0]: register for positive VSD27 fine tune adjustment V12RN[3:0]: register for negative VSD27 fine tune adjustment
V13RP[3:0]: register for positive VSD36 fine tune adjustment V13RN[3:0]: register for negative VSD36 fine tune adjustment
V14RP[3:0]: register for positive VSD43 fine tune adjustment V14RN[3:0]: register for negative VSD43 fine tune adjustment
V15RP[3:0]: register for positive VSD55 fine tune adjustment V15RN[3:0]: register for negative VSD55 fine tune adjustment
V16RP[3:0]: register for positive VSD59 fine tune adjustment V16RN[3:0]: register for negative VSD59 fine tune adjustment

Figure 9-5 illustrated 4 different Gamma Curve.

Gamma Curve

—&— Gamma =1.0
—l—Gamma = 2.5
—&— Gamma = 2.2
—>—Gamma =1.8
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10. Power Management System:

(a) VCI1=VCl direct input

(1)
- VREG10UT
2
b |
VREG1 Grayscale
regulator voltage
VCILVL generating
_?_r | circuit
- voiour [VEOUT ] [Iienal e |
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VCOMR driver
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@ — I C11+ drive circuit output Q] =
I c12- Step-up circuit veouL (18)
— circuit 1
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(c) Voltage Generation Diagram

WouT2 II VGH(+10V - +16V)
BT
MLOUTY | DOVDH@ 5 ~6.0V)
VCC(25-36V) VREG10UT |
VCILVL{25~3.6V) — {VREG10UT(4.0v ~(DOVDHO.5V))
VCCI(2.5-36V) | VCOMH(3.0V ~(DDVDH-0.5V))
IOVCC(1.65~3.6V)
VD
GND{(OV)
| - { VCOML=(VCL+05)~0V |
(When VOOMG=1)
VLOUT4 |
TVCL(-1.9V ~3.0V) |
BT
o VOU45--125V) |
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12. Initial Code:
Step Register Register Note | Step Register Register Note
Address Value Address Value
1 R0O606h 0x0000 44 R0281h 0x000E
2 Delay 10us 45 R0282h 0x0000
3 R0O007h 0x0001 46 R0O300h 0x0101
4 Delay 10us 47 R0301h 0x0B2C
5 R0110h 0x0001 48 R0302h 0x1030
6 Delay 10us 49 R0O303h 0x3010
7 R0100h 0x17B0 50 R0304h 0x2C0B
8 R0101h 0x0147 51 R0305h 0x0101
9 R0102h 0x019D 52 R0306h 0x0807
10 R0103h 0x3600 53 R0307h 0x0708
11 R0281h 0X0010 54 R0O308h 0x0107
12 Delay 10us 55 R0309h 0x0105
13 R0102 0x01BD 56 RO30Ah 0x0F04
14 Delay10us 57 R0O30Bh 0x0F00
14 R0O000h 0x0000 58 R030Ch 0x000F
15 R0O001h 0x0000 59 R0O30Dh 0x040F
16 R0002h 0x0100 60 RO30Eh 0x0501
17 R0O003h 0xDOAO 61 RO30Fh 0x0701
18 R0O006h 0x0000 62 R0400h 0x3500
19 R0O008h 0x0503 63 R0401h 0x0001
20 R0O00%N 0x0001 64 R0404h 0x0000
21 RO0OOBh 0x0010 65 R0O500h 0x0000
22 R0O0O0OCh 0x0000 66 R0O501h 0x0000
23 ROOOFh 0x0000 67 R0502h 0x0000
24 R0O007h 0x0001 68 R0O503h 0x0000
25 R0010h 0x0013 69 R0504h 0x0000
26 R0011h 0x0202 70 R0O505h 0x0000
27 R0012h 0x0300 71 R0O600h 0x0000
28 R0020h 0x021E 72 R0O606h 0x0000
29 R0021h 0x0202 73 RO6F0h 0x0000
30 R0022h 0x0100 74 RO7FOh 0x5420
31 R0O090h 0x8000 75 RO7F3h 0x288A
32 R0092h 0x0000 76 RO7F4h 0x0022
33 R0100h 0x16B0 77 RO7F5h 0x0041
34 R0101h 0x0147 78 RO7F0h 0x0000
35 R0102h 0x01BD 79 R0O007h 0x0173
36 R0103h 0x2A00
37 R0107h 0x0000
38 R0110h 0x0001
39 R0210h 0x0000
40 R0211h Ox00EF
41 R0212h 0x0000
42 R0213h 0x018F
43 R0280h 0x0000
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13. Electrical Characteristics:

13.1.  Absolute Maximum Ratings:

Table 13-1
Item Symbol Unit Value Note
Power Supply Voltage1 VCC,I0vCC \% -0.3 ~+4.6
Power Supply Voltage 2 VCIl - AGND \% -0.3 ~+4.6
Power Supply Voltage 3 DDVDH — AGND \Y, -0.3 ~+6.5
Power Supply Voltage4 AGND - VCL Vv -0.3 ~+4.6
Power Supply Voltage 5 DDVDH - VCL V -0.3 ~+9.0
Power Supply Voltage7 AGND - VGL Vv -0.3 ~+14.0
Power Supply Voltage 8 VGH- VGL Vv -0.3 ~+30.0
Input Voltage Vit \% -0.3 ~IOVCC + 0.3
Operating Temperature Topr C -40 ~+85
Storage Temperature Tstg C -85 ~+110

13.2. DC Characteristics

Table 13-2 VCC= 2.50V~3.60V, I0VCC=1.65V~ 3.60V, Ta=-40"C ~+85T
Item Sym bol | Unit Test Condition Min. Typ. Max. Note
Input High level voltage VIH \Y IOVCC=1.65V~3.60V 0.8xIovCC - IovCC
Input Low level voltage VIL \% I0VCC=1.65V~3.60V -0.3 - 0.2xI0vCC

Output "High” level voltage 1 I0VCC=1.65V~3.60V,

(DB0-17) VOH v IOH=-0.1mA 0.8xI0OVCC ) )
Output "Low” level voltage 1 IOVCC=1.65V~3.60V,
(DBO-17) Ke\\h’ 10L=0.1mA - - | 0.2xiovee
1/0 leak current ILI1 MA Vin=0~I0VCC1 -1 - 1
Current Consumption fosc=678kHz (432 line drive),
(IOVCC-IOGND)+(VCC-GND) IOVCC=VCC=3.00V
Normal operation mode I0P1 HA fFLM=60Hz - 175 -
(262k-colors, display Ta=25T
operation) RAM data: 18’h000000
fosc=376kHz (64-line, partial
Current Consumption display),
(IOVCC-IOGND)+(VCC-GND) lop2 uA IOVCC=VCC=3.00V, ) )

8-color mode, 64-line, partial fFLM=40Hz 140
display operation Ta=25C
RAM data: 18h’000000
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13.3. AC Characteristics

VCC=2.50V~3.60V > IOVCC=1.65V~3.60V * Ta=-40"C ~+85C

13.3.1. Clock Characteristics

Table 13-3
Item Symbol Unit Timing Diagram Min. Typ. Max. Note
RC Oscillation clock fosc kHz IZOSYC?C =VCC=3.0v, 611 678 745
13.3.2. 80-System Bus Interface Timing Characteristics
Table 13-4 Normal write operation (HWM=0), IOVCC=1.65V~3.60V
Item Symbol Unit Min. Typ. Max.
Write tCYCW ns 150 - -
Bus cycle time
Read tCYCR ns 450 - -
Write low-level pulse width PWLW ns 55 - -
Read low-level pulse width PWLR ns 170 - -
Write high-level pulse width PWHW ns 70 - -
Read high-level pulse width PWHR ns 250 - -
Write/Read rise/ fall time tWRr, WRf ns - - 10
Write (RS to CS*,WR¥) ns 0 - -
Setup time tAS
Read (RS to CS*, RD") ns 10 - -
Address Hold Time tAH ns 2 - -
Write data setup time tDSW ns 25 - -
Write data hold time tH ns 10 - -
Read data delay time tDDR ns - - 150
Read data hold time tDHR ns 5 - -
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13.3.3. Clock-synchronized Serial Interface Timing Characteristics

Normal Write Function (HWM=0), High-speed Write Function (HWM=1), IOVCC=1.65~3.60V)

Table 13-5
Item Symbol Unit Min. Typ. Max.
Write (received) tSCYC ns 100 - 20.000
SerialTime
Clock Cycle Read
(transmitted) tSCYC ns 350 - 20.000
Write (received) tSCH ns 40 - -
Serial Clock high-level
width
Read
(transmitted) tSCH ns 150 ) )
Write (received) tSCL ns 40 - -
Serial Clock low-level width
Read
(transmitted) tSCL ns 150 - -
Serial clock rise/fall time tSCr, tSCf ns - - 20
Chip select setup time tCSU ns 20 - -
Chip select hold time tCH ns 60 - -
Serial input data setup time tSISU ns 30 - -
Serial input data hold time tSIH ns 30 - -
Serial output data delay time tSOD ns - - 130
Serial output data hold time tSOH ns 5 - -
13.3.4. Reset Timing Characteristics (IOVCC=1.65~3.60V)
Table 13-6
Item Symbol Unit Min. Typ. Max.
Reset low-level width tRES ms 1 — —
Reset rise time trRES us — — 10
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13.3.5. RGB Interface Timing Characterics

18-/ 16- bit RGB interface (HWM= 1), IOVCC=1.65~3.60V

Table 13-7
Item Symbol Unit Min. Typ. Max.
VSYNC/HSYNC Setup time TSYNCS clock 0 - 1
ENABLE Setup time TENS ns 10 - -
ENABLE Hold time TENH ns 20 - -
DOTCLK low-level pulse width PWDL ns 40 - -
DOTCLK high-level pulse width PWDH ns 40 - -
DOTCLK cycle time TCYCD ns 100 - -
Data setup time TPDS ns 10 - -
Data hold time TPDH ns 40 - -
) ) Trgbr
DOTCLK, VSYNC and HSYNC rise/fall time Trgbf ns - - 25
6-bit RGB interface (HWM = 1), IOVCC=1.65~3.60V
Table 13-8
Iltem Symbol Unit Min. Typ. Max.
VSYNC/HSYNC setup time TSYNCS clock 0 - 1
ENABLE setup time TENS ns 10 - -
ENABLE hold time TENH ns 25 - -
DOTCLK low-level pulse width PWDL ns 25 - -
DOTCLK high-level pulse width PWDH ns 25 - -
DOTCLK cycle time TCYCD ns 60 - -
Data setup-time TPDS ns 10 - -
Data hold time TPDH ns 25 - -
. . Trgb
DOTCLK, VSYNC, and HSYNC risef/fall time ns - - 25
Ttrgbf
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14. Power On/Off sequence

14.1. Power On / Off sequence diagram
Power ON sequence Power supply OFF sequence
Power supply (Vcc, Vci, IOVcc) ON Normal display DTE=1, D=2"h3,
GON=1, VON=1
\/ci
IOVcce v
Vce Display OFF sequence
L 2frame or more
Vce = I0Vee = Vi i
or Vcc, I0Vcc, Vci simultaneously ‘ h
,’ Power supply Halt setting v LCD
: R100h : AP=2’h0, SAP=0 : Power supply OFF
Power supply OFF setting v ¢« | R101h: %%T?:a"hr% | sequence
DET=0, D1=0 ! =3 )
PovaeIr_bO '\:.reset " | R102h:PON=0 |
alibration i | R103h:VCOMG=0 1
1 ms after canceling reset ! )
1ms or more Access disabled ' 1
| 1frame or more 1
h )
4 \ 4 : v I
1
Transfer synchronization : Power supply Halt setting !
RS=0, DB=16’h0000 " R100h: APE =0 ,'
RS=0, DB=16’h0000 \ y
RS=0, DB=16’h0000 A
RS=0, DB=16'h0000 v
Power supply (Vcc, Vci, IOVec) OFF
User setting (1)
180 —i/F endian setting R606h : TCREV Vi
I0Vcce
User setting (2) — - - Vce
NL, BP, FP, Gamma Initial instruction setting il
Setting, others
P Y S~ Vci - I0Vee 2 Vee
LCD , h or Vcec, I0Vec, Vei simultaneously
Power supply ON | R007h : D = 2°h1 \
sequence : |
. )
1
: R110h : PSE = 2’h1 )
i )
1 )
1
1 Power supply user setting :
! R100h: APE=1, AP, BT, SAP=1 i
! R101h: VC, DCO, DC1 |
i R102h: VRH, PON=1,VCMR=1 i
: R103h: VCOMG=1,VDV )
h R281h: VCM1(When ignoring :
t NVM setting) i
i :
1 )
1 )
! R102h : PSON = 1”h1 1
1 )
Power supply : i :
Startup time R VA~ i
(8 frames x 1/0SC) ! | Other mode setting instruction 0!
1
Vo TTTTTTTTTT T |
\ U
7/
Display ON sequence
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Display ON sequence

LCD Power

supply

ON Sequence *note1

Display
RO7h: 16'h0021
(BASEE =0, VON
DTE =0, D=2'h1)

ON

=0, GON=1,

8H periods or more

\ 4
Display

RO7h: 16'h0061
(BASEE =0, VON
DTE =0, D=2'h1)

ON

=1, GON=1,

y

2 frame periods or more

Display
RO7h: 16'h0173
(BASEE = 1, VON
DTE = 1, D=2'h3)

ON

=1, GON=1,

Display

ON

*Note1: See power supply ON/OFF setting sequences

Display OFF sequence

Display OFF
RO7h: 16'h0072
(BASEE = 0, VON=1, GON=1,
DTE=1, D=2'h2)

A 4

2 frame periods or more

Display OFF
RO7h: 16'h0001
(BASEE = 0, VON=0, GON=0,
DTE=0, D=2'h1)

A 4

8H periods or more

Display OFF
RO7h: 16'h0000
(BASEE =0, VON=0, GON=0,
DTE=0, D=2'h0)

LCD Power supply
OFF sequence *note1

Display OFF
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14.3.1. CPU interface mode

© ORISE Technology Co.,
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CPU interface sleep mode sequence

Displau off sequence

Note 1

'

Sleep set
R100h : SLP =1

Sleep exit
R100h : SLP =0

'

Display on sequence

Notel

Note 1: See display onloff setting sequence

Set sleep mode

Exit sleep mode

Ltd.
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14.3.2. RGB interface mode
FGE interface sleep mode sequence
Sleepin sequence Sleep out sequence
RGE interface display ] [ Sleep in mode
Display off Sleep out mode
ROO7h : 0x0170 R100h :SLP =0
ROO0O7h : 0x0000
l Delay 20ms
CPU interface set Display on
ROOCh : 0x0000 RO07h : 0x0173
Sleep in mode RGB interface
R100h : SLP =1 ROOCh : 0x0110
R202 : Write data to GRAM
/Orise mode \
R7FO0h : 0x5420
R7DEh : 0x0004
Delay 10ms
R7DEh : 0x0000
@7F0h : 0x0000 j
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15. CHIP INFORMATION
15.1. PAD Assignment

SPFD5420A

( Bump Up)

15.2. PAD Dimension

Size
Item PAD No. Unit
X Y
Chip Size - 21550 930
Chip thickness - 300 £+ 25
1-299 70 -
Pad pitch um
300-1467 18 -
1-299 50 80
Pad size
300-1467 18 110

Notel: Chip size included scribe line.

15.2.1. Output Pads 15.2.2. Input Pads

18um - 18um ' 50um . 20um -
—— B H H
T I T : | g : :
| | |
| | | : !
—————— —:———Il——-:-— 110um | |
I 1
| | | Tt e — — — [l 80um
| | | | |
f | f | |
| | | | |
| | | J25um | |
| | | T
| | | 70um
| | |
| | |
T - Tt T
| | |
| | |
| | |
18um - 18um
15.3. Bump Characteristics
Item Standard Note
Bump Hardness 75Hv + 25Hv
Bump Height 15um + 3um
Co-planarity (in Chip) R= 2um R : Max-Min
Roughness (in Bump) R= 2um R : Max-Min
Bump Size X"+ 3um x “Y” + 3um X/Y: bump size
Shear Force >4.5g/mil*2
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15.4. Pad Locations
NO. PAD Name X Y NO. PAD Name X Y NO. PAD Name X Y
1 DUMMYR1 -10430| -359 62 DB6 -6160 | -359 123 VDD -1890 | -359
2 DUMMYR2 -10360 | -359 63 DB5 -6090 | -359 124 VDD -1820 | -359
3 TESTO1 -10290| -359 64 DB4 -6020 | -359 125 VDD -1750 | -359
4 VCCDUMA1 -10220| -359 65 DB3 -5950 | -359 126 VDD -1680 | -359
5 VPP1 -10150| -359 66 DB2 -5880 | -359 127 VDD -1610 | -359
6 VPP1 -10080| -359 67 DB1 -5810 | -359 128 IOVCC2 -1540 | -359
7 VPP1 -10010| -359 68 DBO -5740 | -359 129 IOVCC2 -1470 | -359
8 VPP1 -9940 | -359 69 IOVCC1DUM2 | -5670 | -359 130 IOVCC2 -1400 | -359
9 VPP2 -9870 | -359 70 SDO -5600 | -359 131 IOVCC2 -1330 | -359
10 VPP2 -9800 | -359 71 SDI -5530 | -359 132 I0VCC2 -1260 | -359
11 VPP2 -9730 | -359 72 RD -5460 | -359 133 IOVCC2 -1190 | -359
12 VPP2 -9660 | -359 73 WR_SCL -5390 | -359 134 IOGND2 -1120 | -359
13 VPP2 -9590 | -359 74 RS -5320 | -359 135 IOGND2 -1050 | -359
14 VPP3A -9520 | -359 75 CS -5250 | -359 136 IOGND2 -980 | -359
15 VPP3A -9450 | -359 76 FMARK -5180 | -359 137 IOGND2 -910 | -359
16 VPP3A -9380 | -359 77 TSC -5110 | -359 138 IOGND2 -840 | -359
17 VPP3B -9310 | -359 78 GNDDUM21 -5040 | -359 139 IOGND2 -770 | -359
18 VPP3B -9240 | -359 79 DUMMYR3 -4970 | -359 140 | |IOGND2DUM1 -700 | -359
19 GNDDUM1 -9170 | -359 80 DUMMYR4 -4900 | -359 141 VIREG -630 | -359
20 GNDDUM2 -9100 | -359 81 I0VCC1 -4830 | -359 142 | |OGND2DUM2 -560 | -359
21 GNDDUM3 -9030 | -359 82 I0VCC1 -4760 | -359 143 | |IOGND2DUM3 -490 | -359
22 GNDDUM4 -8960 | -359 83 I0VCC1 -4690 | -359 144 | MDDI_STB_P B | -420 | -359
23 GNDDUM5 -8890 | -359 84 I0VCC1 -4620 | -359 145 | MDDI_STB_P B | -350 | -359
24 GNDDUM6 -8820 | -359 85 I0VCC1 -4550 | -359 146 | |IOGND2DUM4 -280 | -359
25 GNDDUM7 -8750 | -359 86 I0vVCC1 -4480 | -359 147 | MDDI_STB_M_B | -210 | -359
26 GNDDUM8 -8680 | -359 87 I0VCC1 -4410 | -359 148 | MDDI_STB_M_B | -140 | -359
27 GNDDUM9 -8610 | -359 88 I0VCC1 -4340 | -359 149 | |OGND2DUM5 -70 | -359
28 GNDDUM10 -8540 | -359 89 I0VCC1 -4270 | -359 150 | MDDI_DATA_P_B 0 -359
29 GNDDUM11 -8470 | -359 90 I0VCC1 -4200 | -359 151 | MDDI_DATA P_B | 70 -359
30 GNDDUM12 -8400 | -359 91 I0VCC1 -4130 | -359 152 | |OGND2DUM6 140 | -359
31 GNDDUM13 -8330 | -359 92 VCC -4060 | -359 153 | MDDI_DATA_M_B | 210 | -359
32 GNDDUM14 -8260 | -359 93 VCC -3990 | -359 154 | MDDI_DATA_ M_B | 280 | -359
33 GNDDUM15 -8190 | -359 94 VCC -3920 | -359 155 | |IOGND2DUM7 350 | -359
34 GNDDUM16 -8120 | -359 95 VCC -3850 | -359 156 | |IOGND2DUM8 420 | -359
35 GNDDUM17 -8050 | -359 96 VCC -3780 | -359 157 VTEST 490 | -359
36 GNDDUM18 -7980 | -359 97 VCC -3710 | -359 158 VGS 560 | -359
37 GNDDUM19 -7910 | -359 98 VCC -3640 | -359 159 VOT 630 | -359
38 TEST1 -7840 | -359 99 VCC -3570 | -359 160 VMON 700 | -359
39 TEST2 -7770 | -359 100 VCC -3500 | -359 161 V31T 770 | -359
40 TEST3 -7700 | -359 101 VCC -3430 | -359 162 GND 840 | -359
41 IMO_ID -7630 | -359 102 VCC -3360 | -359 163 GND 910 | -359
42 IM1 -7560 | -359 103 VCC -3290 | -359 164 GND 980 | -359
43 IM2 -7490 | -359 104 AGNDDUM1 -3220 | -359 165 GND 1050 | -359
44 RESET -7420 | -359 105 TESTO2 -3150 | -359 166 GND 1120 | -359
45 VSYNC -7350 | -359 106 VREFD -3080 | -359 167 GND 1190 | -359
46 HSYNC -7280 | -359 107 TESTO3 -3010 | -359 168 RGND 1260 | -359
47 DOTCLK -7210 | -359 108 VREF -2940 | -359 169 RGND 1330 | -359
48 ENABLE -7140 | -359 109 TESTO4 -2870 | -359 170 RGND 1400 | -359
49 IOVCC1DUM1 | -7070 | -359 110 VREFC -2800 | -359 171 RGND 1470 | -359
50 DB17 -7000 | -359 111 TESTO5 -2730 | -359 172 RGND 1540 | -359
51 DB16 -6930 | -359 112 VDDTEST -2660 | -359 173 RGND 1610 | -359
52 DB15 -6860 | -359 113 AGNDDUM2 -2590 | -359 174 RGND 1680 | -359
53 DB14 -6790 | -359 114 VDDOUT -2520 | -359 175 RGND 1750 | -359
54 DB13 -6720 | -359 115 VDDOUT -2450 | -359 176 RGND 1820 | -359
55 DB12 -6650 | -359 116 VDDOUT -2380 | -359 177 AGND 1890 | -359
56 DB11 -6580 | -359 117 VDDOUT -2310 | -359 178 AGND 1960 | -359
57 DB10 -6510 | -359 118 VDD -2240 | -359 179 AGND 2030 | -359
58 DB9 -6440 | -359 119 VDD -2170 | -359 180 AGND 2100 | -359
59 GNDDUM20 -6370 | -359 120 VDD -2100 | -359 181 AGND 2170 | -359
60 DB8 -6300 | -359 121 VDD -2030 | -359 182 AGND 2240 | -359
61 DB7 -6230 | -359 122 VDD -1960 | -359 183 AGND 2310 | -359
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NO. PAD Name X Y NO. PAD Name X Y NO. PAD Name X Y

184 AGND 2380 | -359 247 C11P 6790 | -359 310 G11 10467 | 340
185 VCOM 2450 | -359 248 C11P 6860 | -359 311 G13 10449 | 205
186 VCOM 2520 | -359 249 C11P 6930 | -359 312 G15 10431 | 340
187 VCOM 2590 | -359 250 C11P 7000 | -359 313 G17 10413 | 205
188 VCOM 2660 | -359 251 AGNDDUM3 7070 | -359 314 G19 10395 | 340
189 VCOM 2730 | -359 252 VLOUT3 7140 | -359 315 G21 10377 | 205
190 VCOMH 2800 | -359 253 VLOUT3 7210 | -359 316 G23 10359 | 340
191 VCOMH 2870 | -359 254 VGL 7280 | -359 317 G25 10341 | 205
192 VCOMH 2940 | -359 255 VGL 7350 | -359 318 G27 10323 | 340
193 VCOMH 3010 | -359 256 VGL 7420 | -359 319 G29 10305 | 205
194 VCOMH 3080 | -359 257 VGL 7490 | -359 320 G31 10287 | 340
195 VCOML 3150 | -359 258 VGL 7560 | -359 321 G33 10269 | 205
196 VCOML 3220 | -359 259 VGL 7630 | -359 322 G35 10251 | 340
197 VCOML 3290 | -359 260 VGL 7700 | -359 323 G37 10233 | 205
198 VCOML 3360 | -359 261 VGL 7770 | -359 324 G39 10215 | 340
199 VCOML 3430 | -359 262 AGNDDUM4 7840 | -359 325 G41 10197 | 205
200 VREG10UT 3500 | -359 263 AGNDDUM5 7910 | -359 326 G43 10179 | 340
201 TESTA5S 3570 | -359 264 VLOUT2 7980 | -359 327 G45 10161 | 205
202 VCOMR 3640 | -359 265 VLOUT2 8050 | -359 328 G47 10143 | 340
203 TESTO6 3710 | -359 266 VGH 8120 | -359 329 G49 10125 | 205
204 VLOUT4 3780 | -359 267 VGH 8190 | -359 330 G51 10107 | 340
205 VLOUT4 3850 | -359 268 VGH 8260 | -359 331 G53 10089 | 205
206 VCL 3920 | -359 269 VGH 8330 | -359 332 G55 10071 | 340
207 VCL 3990 | -359 270 TESTO7 8400 | -359 333 G57 10053 | 205
208 VLOUT1 4060 | -359 271 C13N 8470 | -359 334 G59 10035 | 340
209 VLOUT1 4130 | -359 272 C13N 8540 | -359 335 G61 10017 | 205
210 DDVDH 4200 | -359 273 C13N 8610 | -359 336 G63 9999 | 340
211 DDVDH 4270 | -359 274 TESTOS8 8680 | -359 337 G65 9981 | 205
212 DDVDH 4340 | -359 275 C13P 8750 | -359 338 G67 9963 | 340
213 DDVDH 4410 | -359 276 C13P 8820 | -359 339 G69 9945 | 205
214 DDVDH 4480 | -359 277 C13P 8890 | -359 340 G71 9927 | 340
215 DDVDH 4550 | -359 278 TESTO9 8960 | -359 341 G73 9909 | 205
216 VCIOUT 4620 | -359 279 C21N 9030 | -359 342 G75 9891 | 340
217 VCIOUT 4690 | -359 280 C21N 9100 | -359 343 G77 9873 | 205
218 VCIOUT 4760 | -359 281 C21N 9170 | -359 344 G79 9855 | 340
219 VCI1 4830 | -359 282 C21P 9240 | -359 345 G81 9837 | 205
220 VCI1 4900 | -359 283 C21P 9310 | -359 346 G83 9819 | 340
221 VCI1 4970 | -359 284 C21P 9380 | -359 347 G85 9801 | 205
222 VCI1 5040 | -359 285 C22N 9450 | -359 348 G87 9783 | 340
223 VCILVL 5110 | -359 286 C22N 9520 | -359 349 G89 9765 | 205
224 VCI 5180 | -359 287 C22N 9590 | -359 350 G91 9747 | 340
225 VCI 5250 | -359 288 C22P 9660 | -359 351 G93 9729 | 205
226 VCI 5320 | -359 289 C22P 9730 | -359 352 G95 9711 | 340
227 VCI 5390 | -359 290 C22P 9800 | -359 353 G97 9693 | 205
228 VCI 5460 | -359 291 C23N 9870 | -359 354 G99 9675 | 340
229 VCI 5530 | -359 292 C23N 9940 | -359 355 G101 9657 | 205
230 VCI 5600 | -359 293 C23N 10010 | -359 356 G103 9639 | 340
231 C12N 5670 | -359 294 C23P 10080 | -359 357 G105 9621 | 205
232 C12N 5740 | -359 295 C23P 10150 | -359 358 G107 9603 | 340
233 C12N 5810 | -359 296 C23P 10220 | -359 359 G109 9585 | 205
234 C12N 5880 | -359 297 TESTO10 10290 | -359 360 G111 9567 | 340
235 C12N 5950 | -359 298 DUMMYR5 10360 | -359 361 G113 9549 | 205
236 C12P 6020 | -359 299 DUMMYR6 10430 | -359 362 G115 9531 | 340
237 C12P 6090 | -359 300 TESTO11 10647 | 340 363 G117 9513 | 205
238 C12P 6160 | -359 301 TESTO12 10629 | 205 364 G119 9495 | 340
239 C12P 6230 | -359 302 DUMMYR7 10611 | 340 365 G121 9477 | 205
240 C12P 6300 | -359 303 DUMMYRS8 10593 | 205 366 G123 9459 | 340
241 C11N 6370 | -359 304 VGLDMY1 10575 | 340 367 G125 9441 | 205
242 C11N 6440 | -359 305 G1 10557 | 205 368 G127 9423 | 340
243 C11N 6510 | -359 306 G3 10539 | 340 369 G129 9405 | 205
244 C11N 6580 | -359 307 G5 10521 | 205 370 G131 9387 | 340
245 C11N 6650 | -359 308 G7 10503 | 340 371 G133 9369 | 205
246 C11P 6720 | -359 309 G9 10485 | 205 372 G135 9351 | 340
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373 G137 9333 | 205 436 G263 8199 | 340 499 G389 7065 | 205
374 G139 9315 | 340 437 G265 8181 | 205 500 G391 7047 | 340
375 G141 9297 | 205 438 G267 8163 | 340 501 G393 7029 | 205
376 G143 9279 | 340 439 G269 8145 | 205 502 G395 7011 | 340
377 G145 9261 | 205 440 G271 8127 | 340 503 G397 6993 | 205
378 G147 9243 | 340 441 G273 8109 | 205 504 G399 6975 | 340
379 G149 9225 | 205 442 G275 8091 | 340 505 G401 6957 | 205
380 G151 9207 | 340 443 G277 8073 | 205 506 G403 6939 | 340
381 G153 9189 | 205 444 G279 8055 | 340 507 G405 6921 | 205
382 G155 9171 | 340 445 G281 8037 | 205 508 G407 6903 | 340
383 G157 9153 | 205 446 G283 8019 | 340 509 G409 6885 | 205
384 G159 9135 | 340 447 G285 8001 | 205 510 G411 6867 | 340
385 G161 9117 | 205 448 G287 7983 | 340 511 G413 6849 | 205
386 G163 9099 | 340 449 G289 7965 | 205 512 G415 6831 | 340
387 G165 9081 | 205 450 G291 7947 | 340 513 G417 6813 | 205
388 G167 9063 | 340 451 G293 7929 | 205 514 G419 6795 | 340
389 G169 9045 | 205 452 G295 7911 | 340 515 G421 6777 | 205
390 G171 9027 | 340 453 G297 7893 | 205 516 G423 6759 | 340
391 G173 9009 | 205 454 G299 7875 | 340 517 G425 6741 | 205
392 G175 8991 | 340 455 G301 7857 | 205 518 G427 6723 | 340
393 G177 8973 | 205 456 G303 7839 | 340 519 G429 6705 | 205
394 G179 8955 | 340 457 G305 7821 | 205 520 G431 6687 | 340
395 G181 8937 | 205 458 G307 7803 | 340 521 VGLDMY?2 6669 | 205
396 G183 8919 | 340 459 G309 7785 | 205 522 TESTO13 6651 | 340
397 G185 8901 | 205 460 G311 7767 | 340 523 TESTO14 6417 | 340
398 G187 8883 | 340 461 G313 7749 | 205 524 S720 6399 | 205
399 G189 8865 | 205 462 G315 7731 | 340 525 S719 6381 | 340
400 G191 8847 | 340 463 G317 7713 | 205 526 S718 6363 | 205
401 G193 8829 | 205 464 G319 7695 | 340 527 S717 6345 | 340
402 G195 8811 | 340 465 G321 7677 | 205 528 S716 6327 | 205
403 G197 8793 | 205 466 G323 7659 | 340 529 S715 6309 | 340
404 G199 8775 | 340 467 G325 7641 | 205 530 S714 6291 | 205
405 G201 8757 | 205 468 G327 7623 | 340 531 S713 6273 | 340
406 G203 8739 | 340 469 G329 7605 | 205 532 S712 6255 | 205
407 G205 8721 | 205 470 G331 7587 | 340 533 S711 6237 | 340
408 G207 8703 | 340 471 G333 7569 | 205 534 S710 6219 | 205
409 G209 8685 | 205 472 G335 7551 | 340 535 S709 6201 | 340
410 G211 8667 | 340 473 G337 7533 | 205 536 S708 6183 | 205
411 G213 8649 | 205 474 G339 7515 | 340 537 S707 6165 | 340
412 G215 8631 | 340 475 G341 7497 | 205 538 S706 6147 | 205
413 G217 8613 | 205 476 G343 7479 | 340 539 S705 6129 | 340
414 G219 8595 | 340 477 G345 7461 | 205 540 S704 6111 | 205
415 G221 8577 | 205 478 G347 7443 | 340 541 S703 6093 | 340
416 G223 8559 | 340 479 G349 7425 | 205 542 S702 6075 | 205
417 G225 8541 | 205 480 G351 7407 | 340 543 S701 6057 | 340
418 G227 8523 | 340 481 G353 7389 | 205 544 S700 6039 | 205
419 G229 8505 | 205 482 G355 7371 | 340 545 S699 6021 | 340
420 G231 8487 | 340 483 G357 7353 | 205 546 S698 6003 | 205
421 G233 8469 | 205 484 G359 7335 | 340 547 S697 5985 | 340
422 G235 8451 | 340 485 G361 7317 | 205 548 S696 5967 | 205
423 G237 8433 | 205 486 G363 7299 | 340 549 S695 5949 | 340
424 G239 8415 | 340 487 G365 7281 | 205 550 S694 5931 | 205
425 G241 8397 | 205 488 G367 7263 | 340 551 S693 5913 | 340
426 G243 8379 | 340 489 G369 7245 | 205 552 S692 5895 | 205
427 G245 8361 | 205 490 G371 7227 | 340 553 S691 5877 | 340
428 G247 8343 | 340 491 G373 7209 | 205 554 S690 5859 | 205
429 G249 8325 | 205 492 G375 7191 | 340 555 S689 5841 | 340
430 G251 8307 | 340 493 G377 7173 | 205 556 S688 5823 | 205
431 G253 8289 | 205 494 G379 7155 | 340 557 S687 5805 | 340
432 G255 8271 | 340 495 G381 7137 | 205 558 S686 5787 | 205
433 G257 8253 | 205 496 G383 7119 | 340 559 S685 5769 | 340
434 G259 8235 | 340 497 G385 7101 | 205 560 S684 5751 | 205
435 G261 8217 | 205 498 G387 7083 | 340 561 S683 5733 | 340
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562 S682 5715 | 205 625 S619 4581 | 340 688 S556 3447 | 205
563 S681 5697 | 340 626 S618 4563 | 205 689 S555 3429 | 340
564 S680 5679 | 205 627 S617 4545 | 340 690 S554 3411 | 205
565 S679 5661 | 340 628 S616 4527 | 205 691 S553 3393 | 340
566 S678 5643 | 205 629 S615 4509 | 340 692 S552 3375 | 205
567 S677 5625 | 340 630 S614 4491 | 205 693 S551 3357 | 340
568 S676 5607 | 205 631 S613 4473 | 340 694 S550 3339 | 205
569 S675 5589 | 340 632 S612 4455 | 205 695 S549 3321 | 340
570 S674 5571 | 205 633 S611 4437 | 340 696 S548 3303 | 205
571 S673 5553 | 340 634 S610 4419 | 205 697 S547 3285 | 340
572 S672 5535 | 205 635 S609 4401 | 340 698 S546 3267 | 205
573 S671 5517 | 340 636 S608 4383 | 205 699 S545 3249 | 340
574 S670 5499 | 205 637 S607 4365 | 340 700 S544 3231 | 205
575 S669 5481 | 340 638 S606 4347 | 205 701 S543 3213 | 340
576 S668 5463 | 205 639 S605 4329 | 340 702 S542 3195 | 205
577 S667 5445 | 340 640 S604 4311 | 205 703 S541 3177 | 340
578 S666 5427 | 205 641 S603 4293 | 340 704 S540 3159 | 205
579 S665 5409 | 340 642 S602 4275 | 205 705 S539 3141 | 340
580 S664 5391 | 205 643 S601 4257 | 340 706 S538 3123 | 205
581 S663 5373 | 340 644 S600 4239 | 205 707 S537 3105 | 340
582 S662 5355 | 205 645 S599 4221 | 340 708 S536 3087 | 205
583 S661 5337 | 340 646 S598 4203 | 205 709 S535 3069 | 340
584 S660 5319 | 205 647 S597 4185 | 340 710 S534 3051 | 205
585 S659 5301 | 340 648 S596 4167 | 205 711 S533 3033 | 340
586 S658 5283 | 205 649 S595 4149 | 340 712 S532 3015 | 205
587 S657 5265 | 340 650 S594 4131 | 205 713 S531 2997 | 340
588 S656 5247 | 205 651 S593 4113 | 340 714 S530 2979 | 205
589 S655 5229 | 340 652 S592 4095 | 205 715 S529 2961 | 340
590 S654 5211 | 205 653 S591 4077 | 340 716 S528 2943 | 205
591 S653 5193 | 340 654 S590 4059 | 205 717 S527 2925 | 340
592 S652 5175 | 205 655 S589 4041 | 340 718 S526 2907 | 205
593 S651 5157 | 340 656 S588 4023 | 205 719 S525 2889 | 340
594 S650 5139 | 205 657 S587 4005 | 340 720 S524 2871 | 205
595 S649 5121 | 340 658 S586 3987 | 205 721 S523 2853 | 340
596 S648 5103 | 205 659 S585 3969 | 340 722 S522 2835 | 205
597 S647 5085 | 340 660 S584 3951 | 205 723 S521 2817 | 340
598 S646 5067 | 205 661 S583 3933 | 340 724 S520 2799 | 205
599 S645 5049 | 340 662 S582 3915 | 205 725 S519 2781 | 340
600 S644 5031 | 205 663 S581 3897 | 340 726 S518 2763 | 205
601 S643 5013 | 340 664 S580 3879 | 205 727 S517 2745 | 340
602 S642 4995 | 205 665 S579 3861 | 340 728 S516 2727 | 205
603 S641 4977 | 340 666 S578 3843 | 205 729 S515 2709 | 340
604 S640 4959 | 205 667 S577 3825 | 340 730 S514 2691 | 205
605 S639 4941 | 340 668 S576 3807 | 205 731 S513 2673 | 340
606 S638 4923 | 205 669 S575 3789 | 340 732 S512 2655 | 205
607 S637 4905 | 340 670 S574 3771 | 205 733 S511 2637 | 340
608 S636 4887 | 205 671 S573 3753 | 340 734 S510 2619 | 205
609 S635 4869 | 340 672 S572 3735 | 205 735 S509 2601 | 340
610 S634 4851 | 205 673 S571 3717 | 340 736 S508 2583 | 205
611 S633 4833 | 340 674 S570 3699 | 205 737 S507 2565 | 340
612 S632 4815 | 205 675 S569 3681 | 340 738 S506 2547 | 205
613 S631 4797 | 340 676 S568 3663 | 205 739 S505 2529 | 340
614 S630 4779 | 205 677 S567 3645 | 340 740 S504 2511 | 205
615 S629 4761 | 340 678 S566 3627 | 205 741 S503 2493 | 340
616 S628 4743 | 205 679 S565 3609 | 340 742 S502 2475 | 205
617 S627 4725 | 340 680 S564 3591 | 205 743 S501 2457 | 340
618 S626 4707 | 205 681 S563 3573 | 340 744 S500 2439 | 205
619 S625 4689 | 340 682 S562 3555 | 205 745 S499 2421 | 340
620 S624 4671 | 205 683 S561 3537 | 340 746 S498 2403 | 205
621 S623 4653 | 340 684 S560 3519 | 205 747 S497 2385 | 340
622 S622 4635 | 205 685 S559 3501 | 340 748 S496 2367 | 205
623 S621 4617 | 340 686 S558 3483 | 205 749 S495 2349 | 340
624 S620 4599 | 205 687 S557 3465 | 340 750 S494 2331 | 205

© ORISE Technology Co., Ltd. 74 NOV. 22, 2007

Proprietary & Confidential Preliminary Version: 0.7



TEL? 2R & Preliminary
SPFD5420A

NO. PAD Name X Y NO. PAD Name X Y NO. PAD Name X Y

751 S493 2313 | 340 814 S430 1179 | 205 877 S367 45 340
752 S492 2295 | 205 815 S429 1161 | 340 878 S366 27 205
753 S491 2277 | 340 816 S428 1143 | 205 879 S365 9 340
754 S490 2259 | 205 817 S427 1125 | 340 880 S364 -9 205
755 S489 2241 | 340 818 S426 1107 | 205 881 S363 -27 340
756 S488 2223 | 205 819 S425 1089 | 340 882 S362 -45 205
757 S487 2205 | 340 820 S424 1071 | 205 883 S361 -63 340
758 S486 2187 | 205 821 S423 1053 | 340 884 S360 -81 205
759 S485 2169 | 340 822 S422 1035 | 205 885 S359 -99 340
760 S484 2151 | 205 823 S421 1017 | 340 886 S358 -117 | 205
761 S483 2133 | 340 824 S420 999 205 887 S357 -135 | 340
762 S482 2115 | 205 825 S419 981 340 888 S356 -153 | 205
763 S481 2097 | 340 826 S418 963 205 889 S355 -171 340
764 S480 2079 | 205 827 S417 945 340 890 S354 -189 | 205
765 S479 2061 | 340 828 S416 927 205 891 S353 -207 | 340
766 S478 2043 | 205 829 S415 909 340 892 S352 -225 | 205
767 S477 2025 | 340 830 S414 891 205 893 S351 -243 | 340
768 S476 2007 | 205 831 S413 873 340 894 S350 -261 205
769 S475 1989 | 340 832 S412 855 205 895 S349 -279 | 340
770 S474 1971 | 205 833 S411 837 340 896 S348 -297 | 205
771 S473 1953 | 340 834 S410 819 205 897 S347 -315 | 340
772 S472 1935 | 205 835 S409 801 340 898 S346 -333 | 205
773 S471 1917 | 340 836 S408 783 205 899 S345 -351 340
774 S470 1899 | 205 837 S407 765 340 900 S344 -369 | 205
775 S469 1881 | 340 838 S406 747 205 901 S343 -387 | 340
776 S468 1863 | 205 839 S405 729 340 902 S342 -405 | 205
777 S467 1845 | 340 840 S404 711 205 903 S341 -423 | 340
778 S466 1827 | 205 841 S403 693 340 904 S340 -441 205
779 S465 1809 | 340 842 S402 675 205 905 S339 -459 | 340
780 S464 1791 | 205 843 S401 657 340 906 S338 -A77 | 205
781 S463 1773 | 340 844 S400 639 205 907 S337 -495 | 340
782 S462 1755 | 205 845 S399 621 340 908 S336 -513 | 205
783 S461 1737 | 340 846 S398 603 205 909 S335 -531 340
784 S460 1719 | 205 847 S397 585 340 910 S334 -549 | 205
785 S459 1701 | 340 848 S396 567 205 911 S333 -567 | 340
786 S458 1683 | 205 849 S395 549 340 912 S332 -585 | 205
787 S457 1665 | 340 850 S394 531 205 913 S331 -603 | 340
788 S456 1647 | 205 851 S393 513 340 914 S330 -621 205
789 S455 1629 | 340 852 S392 495 205 915 S329 -639 | 340
790 S454 1611 | 205 853 S391 477 340 916 S328 -657 | 205
791 S453 1593 | 340 854 S390 459 205 917 S327 -675 | 340
792 S452 1575 | 205 855 S389 441 340 918 S326 -693 | 205
793 S451 1557 | 340 856 S388 423 205 919 S325 -711 340
794 S450 1539 | 205 857 S387 405 340 920 S324 -729 | 205
795 S449 1521 | 340 858 S386 387 205 921 S323 -747 | 340
796 S448 1503 | 205 859 S385 369 340 922 S322 -765 | 205
797 S447 1485 | 340 860 S384 351 205 923 S321 -783 | 340
798 S446 1467 | 205 861 S383 333 340 924 S320 -801 205
799 S445 1449 | 340 862 S382 315 205 925 S319 -819 | 340
800 S444 1431 | 205 863 S381 297 340 926 S318 -837 | 205
801 S443 1413 | 340 864 S380 279 205 927 S317 -855 | 340
802 S442 1395 | 205 865 S379 261 340 928 S316 -873 | 205
803 S441 1377 | 340 866 S378 243 205 929 S315 -891 340
804 S440 1359 | 205 867 S377 225 340 930 S314 -909 | 205
805 S439 1341 | 340 868 S376 207 205 931 S313 -927 | 340
806 S438 1323 | 205 869 S375 189 340 932 S312 -945 | 205
807 S437 1305 | 340 870 S374 171 205 933 S311 -963 | 340
808 S436 1287 | 205 871 S373 153 340 934 S310 -981 205
809 S435 1269 | 340 872 S372 135 205 935 S309 -999 | 340
810 S434 1251 | 205 873 S371 117 340 936 S308 -1017 | 205
811 S433 1233 | 340 874 S370 99 205 937 S307 -1035 | 340
812 S432 1215 | 205 875 S369 81 340 938 S306 -1053 | 205
813 S431 1197 | 340 876 S368 63 205 939 S305 -1071 | 340
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940 S304 -1089 | 205 1003 S241 -2223 | 340 1066 S178 -3357 | 205
941 S303 -1107 | 340 1004 S240 -2241 | 205 1067 S177 -3375 | 340
942 S302 -1125 | 205 1005 S239 -2259 | 340 1068 S176 -3393 | 205
943 S301 -1143 | 340 1006 S238 -2277 | 205 1069 S175 -3411 | 340
944 S300 -1161 | 205 1007 S237 -2295 | 340 1070 S174 -3429 | 205
945 S299 -1179 | 340 1008 S236 -2313 | 205 1071 S173 -3447 | 340
946 S298 -1197 | 205 1009 S235 -2331 | 340 1072 S172 -3465 | 205
947 S297 -1215 | 340 1010 S234 -2349 | 205 1073 S171 -3483 | 340
948 S296 -1233 | 205 1011 S233 -2367 | 340 1074 S170 -3501 | 205
949 S295 -1251 | 340 1012 S232 -2385 | 205 1075 S169 -3519 | 340
950 S294 -1269 | 205 1013 S231 -2403 | 340 1076 S168 -3537 | 205
951 S293 -1287 | 340 1014 S230 -2421 | 205 1077 S167 -3555 | 340
952 S292 -1305 | 205 1015 S229 -2439 | 340 1078 S166 -3573 | 205
953 S291 -1323 | 340 1016 S228 -2457 | 205 1079 S165 -3591 | 340
954 S290 -1341 | 205 1017 S227 -2475 | 340 1080 S164 -3609 | 205
955 S289 -1359 | 340 1018 S226 -2493 | 205 1081 S163 -3627 | 340
956 S288 -1377 | 205 1019 S225 -2511 | 340 1082 S162 -3645 | 205
957 S287 -1395 | 340 1020 S224 -2529 | 205 1083 S161 -3663 | 340
958 S286 -1413 | 205 1021 S223 -2547 | 340 1084 S160 -3681 | 205
959 S285 -1431 | 340 1022 S222 -2565 | 205 1085 S159 -3699 | 340
960 S284 -1449 | 205 1023 S221 -2583 | 340 1086 S158 -3717 | 205
961 S283 -1467 | 340 1024 S220 -2601 | 205 1087 S157 -3735 | 340
962 S282 -1485 | 205 1025 S219 -2619 | 340 1088 S156 -3753 | 205
963 S281 -1503 | 340 1026 S218 -2637 | 205 1089 S155 -3771 | 340
964 S280 -1521 | 205 1027 S217 -2655 | 340 1090 S154 -3789 | 205
965 S279 -1539 | 340 1028 S216 -2673 | 205 1091 S153 -3807 | 340
966 S278 -1557 | 205 1029 S215 -2691 | 340 1092 S152 -3825 | 205
967 S277 -1575 | 340 1030 S214 -2709 | 205 1093 S151 -3843 | 340
968 S276 -1593 | 205 1031 S213 -2727 | 340 1094 S150 -3861 | 205
969 S275 -1611 | 340 1032 S212 -2745 | 205 1095 S149 -3879 | 340
970 S274 -1629 | 205 1033 S211 -2763 | 340 1096 S148 -3897 | 205
971 S273 -1647 | 340 1034 S210 -2781 | 205 1097 S147 -3915 | 340
972 S272 -1665 | 205 1035 S209 -2799 | 340 1098 S146 -3933 | 205
973 S271 -1683 | 340 1036 S208 -2817 | 205 1099 S145 -3951 | 340
974 S270 -1701 | 205 1037 S207 -2835 | 340 1100 S144 -3969 | 205
975 S269 -1719 | 340 1038 S206 -2853 | 205 1101 S143 -3987 | 340
976 S268 -1737 | 205 1039 S205 -2871 | 340 1102 S142 -4005 | 205
977 S267 -1755 | 340 1040 S204 -2889 | 205 1103 S141 -4023 | 340
978 S266 -1773 | 205 1041 S203 -2907 | 340 1104 S140 -4041 | 205
979 S265 -1791 | 340 1042 S202 -2925 | 205 1105 S139 -4059 | 340
980 S264 -1809 | 205 1043 S201 -2943 | 340 1106 S138 -4077 | 205
981 S263 -1827 | 340 1044 S200 -2961 | 205 1107 S137 -4095 | 340
982 S262 -1845 | 205 1045 S199 -2979 | 340 1108 S136 -4113 | 205
983 S261 -1863 | 340 1046 S198 -2997 | 205 1109 S135 -4131 | 340
984 S260 -1881 | 205 1047 S197 -3015 | 340 1110 S134 -4149 | 205
985 S259 -1899 | 340 1048 S196 -3033 | 205 1111 S133 -4167 | 340
986 S258 -1917 | 205 1049 S195 -3051 | 340 1112 S132 -4185 | 205
987 S257 -1935 | 340 1050 S194 -3069 | 205 1113 S131 -4203 | 340
988 S256 -1953 | 205 1051 S193 -3087 | 340 1114 S130 -4221 | 205
989 S255 -1971 | 340 1052 S192 -3105 | 205 1115 S129 -4239 | 340
990 S254 -1989 | 205 1053 S191 -3123 | 340 1116 S128 -4257 | 205
991 S253 -2007 | 340 1054 S190 -3141 | 205 1117 S127 -4275 | 340
992 S252 -2025 | 205 1055 S189 -3159 | 340 1118 S126 -4293 | 205
993 S251 -2043 | 340 1056 S188 -3177 | 205 1119 S125 -4311 | 340
994 S250 -2061 | 205 1057 S187 -3195 | 340 1120 S124 -4329 | 205
995 S249 -2079 | 340 1058 S186 -3213 | 205 1121 S123 -4347 | 340
996 S248 -2097 | 205 1059 S185 -3231 | 340 1122 S122 -4365 | 205
997 S247 -2115 | 340 1060 S184 -3249 | 205 1123 S121 -4383 | 340
998 S246 -2133 | 205 1061 S183 -3267 | 340 1124 S120 -4401 | 205
999 S245 -2151 | 340 1062 S182 -3285 | 205 1125 S119 -4419 | 340
1000 S244 -2169 | 205 1063 S181 -3303 | 340 1126 S118 -4437 | 205
1001 S243 -2187 | 340 1064 S180 -3321 | 205 1127 S117 -4455 | 340
1002 S242 -2205 | 205 1065 S179 -3339 | 340 1128 S116 -4473 | 205
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1129 S115 -4491 | 340 1192 S52 -5625 | 205 1255 G416 -6831 | 340
1130 S114 -4509 | 205 1193 S51 -5643 | 340 1256 G414 -6849 | 205
1131 S113 -4527 | 340 1194 S50 -5661 | 205 1257 G412 -6867 | 340
1132 S112 -4545 | 205 1195 S49 -5679 | 340 1258 G410 -6885 | 205
1133 S111 -4563 | 340 1196 S48 -5697 | 205 1259 G408 -6903 | 340
1134 S110 -4581 | 205 1197 S47 -5715 | 340 1260 G406 -6921 | 205
1135 S109 -4599 | 340 1198 S46 -5733 | 205 1261 G404 -6939 | 340
1136 S108 -4617 | 205 1199 S45 -5751 | 340 1262 G402 -6957 | 205
1137 S107 -4635 | 340 1200 S44 -5769 | 205 1263 G400 -6975 | 340
1138 S106 -4653 | 205 1201 S43 -5787 | 340 1264 G398 -6993 | 205
1139 S105 -4671 | 340 1202 S42 -5805 | 205 1265 G396 -7011 | 340
1140 S104 -4689 | 205 1203 S41 -5823 | 340 1266 G394 -7029 | 205
1141 S103 -4707 | 340 1204 S40 -5841 | 205 1267 G392 -7047 | 340
1142 S102 -4725 | 205 1205 S39 -5859 | 340 1268 G390 -7065 | 205
1143 S101 -4743 | 340 1206 S38 -5877 | 205 1269 G388 -7083 | 340
1144 S100 -4761 | 205 1207 S37 -5895 | 340 1270 G386 -7101 | 205
1145 S99 -4779 | 340 1208 S36 -5913 | 205 1271 G384 -7119 | 340
1146 S98 -4797 | 205 1209 S35 -5931 | 340 1272 G382 -7137 | 205
1147 S97 -4815 | 340 1210 S34 -5949 | 205 1273 G380 -7155 | 340
1148 S96 -4833 | 205 1211 S33 -5967 | 340 1274 G378 -7173 | 205
1149 S95 -4851 | 340 1212 S32 -5985 | 205 1275 G376 -7191 | 340
1150 S94 -4869 | 205 1213 S31 -6003 | 340 1276 G374 -7209 | 205
1151 S93 -4887 | 340 1214 S30 -6021 | 205 1277 G372 -7227 | 340
1152 S92 -4905 | 205 1215 S29 -6039 | 340 1278 G370 -7245 | 205
1153 S91 -4923 | 340 1216 S28 -6057 | 205 1279 G368 -7263 | 340
1154 S90 -4941 | 205 1217 S27 -6075 | 340 1280 G366 -7281 | 205
1155 S89 -4959 | 340 1218 S26 -6093 | 205 1281 G364 -7299 | 340
1156 S88 -4977 | 205 1219 S25 -6111 | 340 1282 G362 -7317 | 205
1157 S87 -4995 | 340 1220 S24 -6129 | 205 1283 G360 -7335 | 340
1158 S86 -5013 | 205 1221 S23 -6147 | 340 1284 G358 -7353 | 205
1159 S85 -5031 | 340 1222 S22 -6165 | 205 1285 G356 -7371 | 340
1160 S84 -5049 | 205 1223 S21 -6183 | 340 1286 G354 -7389 | 205
1161 S83 -5067 | 340 1224 S20 -6201 | 205 1287 G352 -7407 | 340
1162 S82 -5085 | 205 1225 S19 -6219 | 340 1288 G350 -7425 | 205
1163 S81 -5103 | 340 1226 S18 -6237 | 205 1289 G348 -7443 | 340
1164 S80 -5121 | 205 1227 S17 -6255 | 340 1290 G346 -7461 | 205
1165 S79 -5139 | 340 1228 S16 -6273 | 205 1291 G344 -7479 | 340
1166 S78 -5157 | 205 1229 S15 -6291 | 340 1292 G342 -7497 | 205
1167 S77 -5175 | 340 1230 S14 -6309 | 205 1293 G340 -7515 | 340
1168 S76 -5193 | 205 1231 S13 -6327 | 340 1294 G338 -7533 | 205
1169 S75 -5211 | 340 1232 S12 -6345 | 205 1295 G336 -7551 | 340
1170 S74 -5229 | 205 1233 S11 -6363 | 340 1296 G334 -7569 | 205
1171 S73 -5247 | 340 1234 S10 -6381 | 205 1297 G332 -7587 | 340
1172 S72 -5265 | 205 1235 S9 -6399 | 340 1298 G330 -7605 | 205
1173 S71 -5283 | 340 1236 S8 -6417 | 205 1299 G328 -7623 | 340
1174 S70 -5301 | 205 1237 S7 -6435 | 340 1300 G326 -7641 | 205
1175 S69 -5319 | 340 1238 S6 -6453 | 205 1301 G324 -7659 | 340
1176 S68 -5337 | 205 1239 S5 -6471 | 340 1302 G322 -7677 | 205
1177 S67 -5355 | 340 1240 S4 -6489 | 205 1303 G320 -7695 | 340
1178 S66 -5373 | 205 1241 S3 -6507 | 340 1304 G318 -7713 | 205
1179 S65 -5391 | 340 1242 S2 -6525 | 205 1305 G316 -7731 | 340
1180 S64 -5409 | 205 1243 S1 -6543 | 340 1306 G314 -7749 | 205
1181 S63 -5427 | 340 1244 TESTO15 -6561 | 205 1307 G312 -7767 | 340
1182 S62 -5445 | 205 1245 TESTO16 -6651 | 340 1308 G310 -7785 | 205
1183 S61 -5463 | 340 1246 VGLDMY3 -6669 | 205 1309 G308 -7803 | 340
1184 S60 -5481 | 205 1247 G432 -6687 | 340 1310 G306 -7821 | 205
1185 S59 -5499 | 340 1248 G430 -6705 | 205 1311 G304 -7839 | 340
1186 S58 -5517 | 205 1249 G428 -6723 | 340 1312 G302 -7857 | 205
1187 S57 -5535 | 340 1250 G426 -6741 | 205 1313 G300 -7875 | 340
1188 S56 -5553 | 205 1251 G424 -6759 | 340 1314 G298 -7893 | 205
1189 S55 -5571 | 340 1252 G422 -6777 | 205 1315 G296 -7911 | 340
1190 S54 -5589 | 205 1253 G420 -6795 | 340 1316 G294 -7929 | 205
1191 S53 -5607 | 340 1254 G418 -6813 | 205 1317 G292 -7947 | 340
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NO. PAD Name X Y NO. PAD Name X Y NO. PAD Name X Y
1318 G290 -7965 | 205 1371 G184 -8919 | 340 1424 G78 -9873 | 205
1319 G288 -7983 | 340 1372 G182 -8937 | 205 1425 G76 -9891 | 340
1320 G286 -8001 | 205 1373 G180 -8955 | 340 1426 G74 -9909 | 205
1321 G284 -8019 | 340 1374 G178 -8973 | 205 1427 G72 -9927 | 340
1322 G282 -8037 | 205 1375 G176 -8991 | 340 1428 G70 -9945 | 205
1323 G280 -8055 | 340 1376 G174 -9009 | 205 1429 G68 -9963 | 340
1324 G278 -8073 | 205 1377 G172 -9027 | 340 1430 G66 -9981 | 205
1325 G276 -8091 | 340 1378 G170 -9045 | 205 1431 G64 -9999 | 340
1326 G274 -8109 | 205 1379 G168 -9063 | 340 1432 G62 -10017| 205
1327 G272 -8127 | 340 1380 G166 -9081 | 205 1433 G60 -10035| 340
1328 G270 -8145 | 205 1381 G164 -9099 | 340 1434 G58 -10053| 205
1329 G268 -8163 | 340 1382 G162 -9117 | 205 1435 G56 -10071| 340
1330 G266 -8181 | 205 1383 G160 -9135 | 340 1436 G54 -10089| 205
1331 G264 -8199 | 340 1384 G158 -9153 | 205 1437 G52 -10107| 340
1332 G262 -8217 | 205 1385 G156 -9171 | 340 1438 G50 -10125| 205
1333 G260 -8235 | 340 1386 G154 -9189 | 205 1439 G48 -10143| 340
1334 G258 -8253 | 205 1387 G152 -9207 | 340 1440 G46 -10161| 205
1335 G256 -8271 | 340 1388 G150 -9225 | 205 1441 G44 -10179| 340
1336 G254 -8289 | 205 1389 G148 -9243 | 340 1442 G42 -10197| 205
1337 G252 -8307 | 340 1390 G146 -9261 | 205 1443 G40 -10215| 340
1338 G250 -8325 | 205 1391 G144 -9279 | 340 1444 G38 -10233| 205
1339 G248 -8343 | 340 1392 G142 -9297 | 205 1445 G36 -10251| 340
1340 G246 -8361 | 205 1393 G140 -9315 | 340 1446 G34 -10269| 205
1341 G244 -8379 | 340 1394 G138 -9333 | 205 1447 G32 -10287| 340
1342 G242 -8397 | 205 1395 G136 -9351 | 340 1448 G30 -10305| 205
1343 G240 -8415 | 340 1396 G134 -9369 | 205 1449 G28 -10323| 340
1344 G238 -8433 | 205 1397 G132 -9387 | 340 1450 G26 -10341| 205
1345 G236 -8451 | 340 1398 G130 -9405 | 205 1451 G24 -10359| 340
1346 G234 -8469 | 205 1399 G128 -9423 | 340 1452 G22 -10377| 205
1347 G232 -8487 | 340 1400 G126 -9441 | 205 1453 G20 -10395| 340
1348 G230 -8505 | 205 1401 G124 -9459 | 340 1454 G18 -10413| 205
1349 G228 -8523 | 340 1402 G122 -9477 | 205 1455 G16 -10431| 340
1350 G226 -8541 | 205 1403 G120 -9495 | 340 1456 G14 -10449| 205
1351 G224 -8559 | 340 1404 G118 -9513 | 205 1457 G12 -10467| 340
1352 G222 -8577 | 205 1405 G116 -9531 | 340 1458 G10 -10485| 205
1353 G220 -8595 | 340 1406 G114 -9549 | 205 1459 G8 -10503| 340
1354 G218 -8613 | 205 1407 G112 -9567 | 340 1460 G6 -10521| 205
1355 G216 -8631 | 340 1408 G110 -9585 | 205 1461 G4 -10539| 340
1356 G214 -8649 | 205 1409 G108 -9603 | 340 1462 G2 -10557| 205
1357 G212 -8667 | 340 1410 G106 -9621 | 205 1463 VGLDMY4 -10575| 340
1358 G210 -8685 | 205 1411 G104 -9639 | 340 1464 DUMMYR9 -10593| 205
1359 G208 -8703 | 340 1412 G102 -9657 | 205 1465 DUMMYR10 -10611| 340
1360 G206 -8721 | 205 1413 G100 -9675 | 340 1466 TESTO17 -10629| 205
1361 G204 -8739 | 340 1414 G98 -9693 | 205 1467 TESTO18 -10647| 340
1362 G202 -8757 | 205 1415 G96 -9711 | 340

1363 G200 -8775 | 340 1416 G94 -9729 | 205

1364 G198 -8793 | 205 1417 G92 -9747 | 340

1365 G196 -8811 | 340 1418 G90 -9765 | 205

1366 G194 -8829 | 205 1419 G88 -9783 | 340

1367 G192 -8847 | 340 1420 G86 -9801 | 205

1368 G190 -8865 | 205 1421 G84 -9819 | 340

1369 G188 -8883 | 340 1422 G82 -9837 | 205

1370 G186 -8901 | 205 1423 G80 -9855 | 340
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15.5. Alignment Mark

--Alignment Mark coordinate
Left (-10655.0, -333.0)

Right (10655.0, -333.0)

--Alignment Mark size

Left

15um
15um

14um
30um
40um

14um

30um

40um
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16. 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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17. REVISION HISTORY

Date Revision # Description Page
NOV. 22, 2007 0.7 1. Modify Pad pitch and Pad size. 70
2. Modify Alignment Mark. 79
1. Update ordering information. 4
2. Modify OTP power supply is 8.25V. 9
3. Modify Low Power Control (ROOBh). 19
OCT. 31, 2007 0.6 4. Modify Voltage Generation Diagram. 59
5. Modify power on/off sequence. 66
6. Modify PAD Dimension. 70
7. Modify Bump Characteristics. 71
8. Typo correction.
1.Add ordering information. 4
2. Modify ID code is 5420. 13
3. Modify R002h register. 14
4. Add ¢ Control table. 35
SEP. 21, 2007 05 5. Modify RAM access data of 16-bit RGB interface in Figure 8-22. 50
6. Add gamma correction function contents. 56
7. Add application circuit. 59
8. Add initial code. 60
9. Add Power on/off, display on/off and sleep in/out sequence. 65~68
10. Modify PAD Dimension. 70
JUL. 30, 2007 0.4 1. Modify Power supply max input voltage, from 3.1V to 3.6V. All
2. Modify PAD Assignment. 63
JUL. 23, 2007 0.3 Update Instruction RO90h(CB15) 12,25
JUL. 13, 2007 0.2 1. Add PAD Assignment, PAD Dimension, BUMP Dimension, BUMP Characteristic and 63-73
Alignment Mark.
2. Modify Pad Locations 65-72
MAY. 20, 2007 0.1 Original 77
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