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Epson Display Controllers at a glance

What is a display controller (LCDC) ?

Display Controller (hereafter, LCDC) receives image data to be displayed on the LCD panel from a host CPU and outputs the data
and required synchronous signal suitable for the LCD panel.

From host CPU side, LCDC looks like a SRAM which holds display image data. All display related operations are done by LCDC
according to the image data and the required LCDC register settings programmed via host CPU.

The LCDC driver populated on LCD panel receives data and timing signal then drives each pixel with required voltage.
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Main features of LCDC

Epson LCDCs support a wide variety of LCD panels with small resolutions under QVGA(320x240) and also panels ranging in
resolution from QVGA(320x240) up to XGA(1024x768). Epson LCDCs support the following features.
(1) Multi-window

Overlays additional window onto the main window.

24 Window
Main Window (Display size)

(2) Window Rotation

Rotates the display image.
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(3) Alpha blending

Blends two images by using a specified alpha value.
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(4) Transparency

Specified key color of 2" window will be transparent and overlaid on the main image.
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LCD display image

Main Window
Key color:
LCDC development tools
Epson provides a LCDC configuration tool and evaluation board to make LCDC evaluation and development simpler.
(1) LCDC set up tool

Configuration tool generates LCDC register settings for a LCD panel.
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[ Featues| Registers
The following registers are in presented in order of initialization. The registers in this list will be used during chip initialization.
REG REGISTER NAME HEX  BIN DEC 2
06h Software Reset Register 0100  0000000100000000 256
FLAG LCD Panel Power On Delay (in ms) 2710 0010011100010000 10000
0dh Power Save Register 0000  0000000000000000 1) . .
10h PLL Setting Register 0 0000 0000000000000000 0 '$1D13101 Conﬁgwn U # il Sale- = |
12h PLL Setting Register 1 0017 0000000000010111 2 |oremHelpssavesRun
14h PLL Setting Register 2 0035 0000000000110101 63
10h PLL Setting Register 0 0001 0000000000000 1 || [Features] Registers |
DELAY  PLL Register Programming Delay (inus) 03C4 0000100111000100 2500 The following registers arel Export =
16h Intemal Clock Configuration Register 0007  00OOOOOOO00000111 7 REG REGISTER T — = =
Source File for 51013101 AP} Suppoit inidola.c]
04h Power Sa\{e Register 0002  0000000000000010 2 06h Software Re: CHonde Fie enmng 15101301 Fegisters [:egnslevsh] Export As.
20h Panel Setting Register 004D  0000000001001101 7 FLAG LCD Panel P C Header File for 51D13L01 WinCE Drivers mode0.h]
2h Display Setting Register 0007 0000000000000 1 04h  PowerSavel | | C Header File for 51D13L01 Generic Drivers [51D13L01.
; - : 10h  PLLSetingR | | 51D13L01 Register Setting Data File [51013L01.csv]
24h Horizontal Display Width Register 0028 00000D0000101000 0 = En $1013L01 Regiter Dvick Feference [B101301 6]
2h  Horizontal Non-Display Period Register 0050 0000000001010000 80 Tib T cni | 2P o0 Vmpe InkakeateriFae Jo1D g w]
28 Vettical Display Height Register 00FO 0000001111000 240 10h  PLL Seting
2h  Vettical NonDisplay Period Register 0017 0000000000010111 2 DELAY  PLL Register
2Ch HS Pulse Width Register 0030 0000000010010000 144 16h Intemal Cloch
2Eh  HS Pulse Statt Posiion Register 0010 0000000000010000 16 04h  PowerSavel | [V] Use CR LF line termination for text fles
0k S Pulse Width Register 0082 0000000010000010 130 zg: ;?"T‘ 5;“':9 — — =
isplay Setting FIEGister i
b Yshuselathomon REsu SOLT 000000000001 0001 1 24h Horizontal Display Width Register 0028 000000D00O101000 40
40h  MainLayer Setting Register 0000 0000000000000000 0 26h  Horizontal NonDisplay Period Register 0050 0000000001010000 80
i | 420 Main Layer Start Address Register 0 0000 0000000000000000 0 28h Vertical Display Height Register 00FO  0000000011110000 240
44h Main Layer Start Address Reaister 1 0000 0000000000000000 0 28h  Vertical NonDisplay Period Register 0017 0000000000010111 2
2Ch  HS Pulse Width Register 0030 0000000010010000 144
2Eh HS Pulse Start Position Register 0010 0000000000010000 16
|| Diagnostics 30h VS Pulse Width Register 0082 0000000010000010 130
32h VS Pulse Start Position Flegister 0011 0000000000010001 17
| 40h  Main Layer Setting Register 0000 0000000000000000 0
I || 420 MainLayer Start Address Register 0 0000 0000000000000000 0
44h  Main Laver Start Address Reaister 10000 0 =
|| Diagnostics

(2) LCDC evaluation board
Board populated with LCDC. Evaluation of the LCDC can be done by connecting a host CPU and LCD panel.

FPC connector (54 pin)
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(40 pin connector is also

populated on back side)
LED back light circuit
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LCDC product line up

°Epson’s product line up includes a variety of products that support a broad range of resolutions, memory types (embedded SRAM

and external SDRAM), features.

F51D13513]F 7171 | mstn | csiN

16M colors (XGA)

wﬂ Eﬂiee= 16M colors [SVGA)
% ol
[ﬁbhﬂﬂ TFT |
Double buffer, Rotation, Gamma-LUT . 64k colors (WVGA)
Cstotsres =
3 windows display, Alpha blending, Scaler | 64k colors (WVGA)
[S'IBigii'li ' OTFT MSTH © C5TN . 16M colors MﬂUﬁﬁ]
_Alpha Blending, Picture in Picture : 256 colors (VGA)
N Simple LCDC T,
| [51D13L03] TR = !
Simple LCDC for WVGA panel Simple LCDC 64k colors (WVGA)
51““3 - f‘;ﬁ Simple LCDC  sak colors WVGA)

[s1013L01] T : " 16M colors (WQVGA) —
Simple LCDC for WQVGA panel Simple LCDC 30 ior wvan) —
[s1D13708] AT msTh : DT
CG ROM HMbﬂd-dIEd.. licable up to WVGA ling function 16 gray scale, 16 colors (QVGA)

QVGA VGA

Resolution WVGA SVGA XGA

LCDC technical information web site

Technical information is published on the following web sites.
(1) Summary

global.epson.com/products _and_drivers/semicon/products/display_controllers/
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(2) Technical information site

vdc.epson.com/display-controllers/Icd-controllers
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