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RM68040 Engineering Specification 
262,144-color, 320 RGB x 480 dots graphics liquid crystal controller driver for 

Amorphous-Silicon TFT Panel 
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1. General Description 

The RM68040 is a single-chip liquid crystal controller driver LSI for a-Si TFT panel, comprising 345,600 bytes RAM for 

a maximum 320RGB x 480 dots graphics display, source driver, gate driver and power supply circuit. For efficient data 

transfer, the RM68040 supports high-speed interface via 8-/9-/16-/18-bit ports as system interface (DBI) to the 

microcomputer. As moving picture interface, the RM68040 supports RGB (DPI) interface (VSYNC, HSYNC, DOTCLK, 

DE, and DB17-0). 

Also, the RM68040 incorporates step-up circuit and voltage follower circuit to generate TFT liquid crystal panel drive 

voltages. 

The RM68040’s power management functions such as 8-color display and power operation mode such as deep 

standby mode and sleep mode make this LSI a perfect driver for the medium or small sized portable products with 

color display systems such as digital cellular phones or hand-held devices with outstanding battery consistency. 
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2. Features 

 A single-chip controller driver incorporating a gate circuit and a power supply circuit for a maximum 320 RGB x 

480 dots graphics display on amorphous TFT panel in 262k colors 

 System interface 

(1). High-speed interface via 8-, 9-. 16-, 18-bit parallel ports (DBI, Type B) 

(2). Clock synchronous serial interface (SPI, DBI Type C) 

 Moving picture display interface 

(1). 16-, 18-bit RGB interface (DPI) 

 Window address function to specify a rectangular area writing data in the internal RAM 

 Abundant color display and drawing functions 

(1). Programmable γ-correction function for 262k-color display 

(2). Partial display function 

 Low power consumption architecture 

(1). Deep standby mode 

(2). Sleep mode 

(3). 8-color display function 

 Input power supply voltages:       IOVCC = 1.65V~3.3V (interface I/O power supply) 

VCI = 2.5V~3.3V (liquid crystal analog circuit power supply) 

 Incorporates a liquid crystal drive power supply circuit 

(1). Source driver liquid crystal drive/VCOM power supply:  DDVDH-GND = 4.5V ~ 6.0V 

VCL-GND = -VCI1 (-1.75V ~ -3.3V) 

VCI-VCL ≦ 6.0V 

(2). Gate drive power supply:  VGH-GND = 10.0V ~ 18V 

VGL-GND = -5V ~ -12.5V 

VGH-VGL ≦ 32V 
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(3). VCOM drive (VCOM power supply): VCOMH = 3.0V ~ (DDVDH-0.5)V 

VCOML = (VCL+0.5V) ~ 0V 

VCOMH-VCOML amplitude <= 6.0V 

 Liquid crystal power supply startup sequencer 

 345,600-byte internal RAM 

 Single-chip solution for COG module with the arrangement of gate circuits on both sides of the glass substrate 

 Internal NVM: VCOM level adjustment, ID



 

文件編號 Document No.： RMRD- 作者 Author：SP.TANG 版次 Version：V0.0 
文件中文名稱 Document Chinese Title：RM68040 工程規格書 生效日 Effective Date：2009/01/13 
文件英文名稱 Document English Title：RM68040 Engineering Specification 
 

RM68021 Datasheet (Version 0.2 Mar. 27, 2008)     8 of 24 

Table 1 Power Supply Specifications 

No. Item RM68040 

1 TFT data lines 960 output 

2 TFT gate lines 480 output 

3 TFT display storage capacitance Cst only (Common VCOM) 

S1~S960 V0~V63 grayscales 

G1~G480 VGH-VGL 

4 Liquid crystal 

drive output 

VCOM Change VCOMH-VCOML amplitude with electronic volume 

 

IOVCC 

(interface voltage) 

1.65V~3.30V 

Power supply to IM0-2, RESX, DB17-0, RDX, DIN/SDA, 

DOUT, WRX/SCL, D/CX, CSX, VSYNC, HSYNC, DOTCLK, 

DE, TE, SD, CM. 

 

5 Input voltage 

VCI 

(liquid crystal drive 

power supply voltage) 

2.50V~3.30V 

DDVDH 4.5V ~ 6.0V 

VGH 10.0V ~ 18V 

VGL -5V ~ -12.5V 

VGH-VGL Max. 32.0V 

VCL -1.75V ~ -3.3V 

6 Liquid crystal 

drive voltages 

VCI-VCL Max. 6.0V 

VLOUT1 (DDVDH) VCI1x2 

VLOUT2 (VGH) VCI1x4, x5, x6 

VLOUT3 (VGL) VCI1x-3, -4, -5 

7 Internal step-up 

circuits 

VCL VCI1x-1 
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3.  Block Diagram 

 

Figure 1 Block Diagram 
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4. Pin Diagram 
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 Chip size: 22.85 mm x 1.02 mm (Include sealing and scribe line) 

 Chip thickness: 300 um (typ.) 

 PAD coordinates: PAD center 

 PAD coordinates origin: Chip center 

 Bump size 

(1). 15um x 120um: Gate:G1~G480, Source:S1~S960 

(2). 50um x 80um: Input Pads 

 Au bump pitch: See PAD coordinates table 

 Au bump height: 15um (typ.) 

 No. in the figure corresponds to No. in the PAD coordinates table 

 Alignment mark 

Alignment mark shape X Y 

-11300 -400 
Type A 

11300 -400 
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Pad Coordinate (Unit: um) 
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  Pin Function 

Table 2 Interface 

Signal I/O Function 
When not 

in use 

IM2-0 I Select MPU interface mode.  

IM2 IM1 
IM0/

ID 
Interface Mode DB Pin Colors 

0 0 0 DBI 18-bit interface DB17-0 262K 

0 0 1 DBI 9-bit interface DB8-0 262K 

0 1 0 DBI 16-bit interface DB15-0 65K/262K 

0 1 1 DBI 8-bit interface DB7-0 65K/262K 

1 0 1 DBI Type C 9-bit DIN,DOUT 8/262K 

1 1 0 Setting disabled - - 

1 1 1 DBI Type C 8-bit DIN,DOUT 8/262K 
 

- 

CSX I Chip select signal. Amplitude: IOVCC-IOGND 

Low: the chip is selected and accessible 

High: the chip is not selected and not accessible. 

IOVCC 

D/CX I Register select signal. Amplitude: IOVCC-IOGND 

Low: command data 

High: parameter or display data 

Fix to GND when not in use 

IOGND 

WRX/SCL I Write strobe signal in DBI interface operation and enables write 

operation when WRX is low. Synchronous clock signal (SCL) in 

serial interface operation. Amplitude: IOVCC-IOGND 

IOVCC 

RDX I Read strobe signal in DBI interface operation and enables read 

operation when RDX is low. Amplitude: IOVCC-IOGND 

IOVCC 

DIN/SDA I/O Serial data pin in serial interface operation. Amplitude: 

IOVCC-IOGND 

IOGND 

DOUT O Serial data output pin in serial interface operation. Amplitude: 

IOVCC-IOGND 

Open 

DB0-DB17 I/O 18-bit parallel bi-directional data bus for DBI interface operation. 

Amplitude: IOVCC-IOGND. 

Unused pins are fixed to GND level. 

IOGND 

DE I Data enable signal for DPI interface. Amplitude: IOVCC-IOGND. IOGND 

VSYNC I Frame synchronous signal for DPI interface.. IOGND 
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Amplitude: IOVCC-IOGND. 

HSYNC I Line synchronous signal for DPI interface. 

Amplitude: IOVCC-IOGND. 

IOGND 

PCLK I Dot clock signal for DBI interface. Amplitude: IOVCC-IOGND. IOGND 

TE O Tearing effect output pin to synchronies MCU to frame writing, 

activated by S/W command. When this pin is not activated, this pin 

is low. (Amplitude: IOVCC-IOGND). 

Open 

RESX I Reset signal. Initializes the chip when it is low. Make sure to 

execute a power-on reset when turning on power supply. 

Amplitude: IOVCC-IOGND. 

 

SD I Control pin to shut down display, only used in the DPI interface 

mode. 0: Normal display, 1: Power shut down. Amplitude: 

IOVCC-IOGND. 

 

CM I Control pin for switching between normal color and reduced color mode, 

only used in the DPI interface mode. 0: Normal display color, 1: 

8-color mode. Amplitude: IOVCC-IOGND. 

 

 

Table 3 Power supply 

Signal I/O Function 
When not 

in use 

DGND 

AGND 

P Power ground pin: GND = 0V. - 

IOVCC P Power supply to the interface pins: RESX, CSX, WRX, RDX, D/CX, 

DB17-0, VSYNC, HSYNC, PCLK, DE. 

IOVCC = 1.65V ~ 3.3V. VCC ≥ IOVCC. In case of COG, connect to 

VCC on the FPC if IOVCC=VCC, to prevent noise. 

- 

VDD O 
Internal logic regulator output, which is used as the power supply to 

internal logic. Connect a stabilizing capacitor. 

- 

VPG P 
Power supply pin for the NV memory programming. 

- 
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Table 4 Step-up circuit 

Signal I/O Function 
When not 

in use 

VCI I Power supply to the liquid crystal power supply analog circuit. 

Connect to an external power supply of 2.5V ~ 3.3V. 

- 

VCI1 I/O An internal reference voltage for the step-up circuit1.The amplitude 

between VCI and DGND is determined by the VC[2:0] bits. Make 

sure to set the VCI1 voltage so that the VLOUT1, VLOUT2 and 

VLOUT3 voltages are set within the respective specification. 

- 

DDVDH I Power supply for the source driver liquid crystal drive unit and 

VCOM drive. Connect to VLOUT1. DDVDH = 4.5V ~ 6.0V 

- 

VGH I Liquid crystal drive power supply. Connect to VLOUT2. - 

VGL I Liquid crystal drive power supply. Connect to VLOUT3. - 

VCL O VCOML drive power supply. Make sure to connect to stabilizing 

capacitor. VCL = -1.75V ~ -3.3V 

- 

C11+, C11- 

C12+, C12- 

I 

O 

Capacitor connection pins for the step-up circuit 1. - 

C13+, C13- 

C21+, C21- 

C22+, C22- 

I 

O 

Capacitor connection pins for the step-up circuit 2.  - 

VREG1 

OUT 

O Output voltage generated from the reference voltage. 

The voltage level is set with the VRH bits. 

VREG1OUT is (1) a source driver grayscale reference voltage, 

(2)VcomH level reference voltage, and (3) Vcom amplitude 

reference voltage. Connect to a stabilizing capacitor. VREG1OUT 

= 3.0 ~(DDVDH – 0.5)V. 

 

Open 
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Table 5 LCD drive 

Signal I/O Function 
When not 

in use 

VCOM O Power supply to TFT panel’s common electrode. VCOM alternates 

between VCOMH and VCOML. The alternating cycle is set by 

internal register.  

Open 

VCOMH O The High level of VCOM amplitude. Connect to a stabilizing 

capacitor. 

Open 

VCOML O The Low level of VCOM amplitude. Adjust the VCOML level with 

the VDV bits. Make sure to connect to stabilizing capacitor. 

Open 

VGS I Reference level for the grayscale voltage generating circuit. The 

VGS level can be changed by connecting to an external resistor. 

- 

S1~S960 O Source driver output signals Open 

G1~G480 O Gate line output signals. 

VGH: gate line select level 

VGL: gate line non-select level 

Open 

 

Table 6 Others (test, dummy pins) 

Signal I/O Function 
When not 

in use 

DUMMY - Dummy pads. Leave these pins as open. - 

TESTO1-16 O Test pins. Leave them open. Open 

TEST1, 2, 3 I Test pins (internal pull low). Connect to GND or leave these pins as 

open. 

IOGND 

TS8-0 I Test pins (internal pull low). Leave them open. Open 
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5. Bump Arrangement 

 

Figure 2 Bump Arrangement 

 

 


