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Pixel clock setup for Solomon SSD1963 Display Controller

Introduction

This document explains how to configure different pixel clock speed for Solomon
SSD1963 Display Controller IC

Hardware
List of components:

e SSD1963 Evaluation Kit Ultima Rev4.1

e Microchip PIC32 USB Start Kit

e 7" WVGA 800x480 TFT screen

e The workstation for development is a Pentium PC Dual Core E2160 running
Windows XP SP3

Software

The demo application was developed under Microchip MPLAB version 8.83 with C32
compiler v2.20. Source code is available from our web site in the main page of SSD1963
EVK Ultima R4.1 at Doc04
(http://www.techtoys.com.hk/Displays/Solomon%20SSD1963%20EVK%20R4_1/SSD1
963%20EVK%20Ultima%20R4_1.htm)

Document & Software

Doc 01 Schematic of 5501963 controller board 100 KB E
Doc 02 Schematic of 8-bit MCU host board 35 KB @
Doc 02 Schematic of TFT adapter 12 KB @
Doc 04 Firmware (Rev 2409201 2) includes: 21,571 KB @

* External Memaory Demao
* MP3/WAV/MIDI playback from 5O Card
* Decode & display JPEG frem SO Card

* GUI with Resistive Touch Panel

Qlick to enlarge

* Primitive Graphics

Figure 1 Location of source code

The project for this note is located at the directory ..\ Graphics\Primitive Layer. There
are three MCU variants PIC32MX360F512L, PIC32MX460F512L, & PIC32MX795F512L
available. It is PIC32MX460F512L on PIC32 USB Starter Kit.
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The options as shown in Figure 2(HardwareProfile.h)were chosen for our particular
hardware combination.

B D:\Projects\PIC325TK_SSD1963\Firmware\MCHP_2011_07_14\Graphics\Primitive Layer\Har dwareP rofile. h
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(1 #* Directiwes PIC3Z_GP_3K / PIC3Z2_USE_SK / PIC3Z_ETH 3K / EXPLORER_16 ¢ PICIZMA360FS1ZL_EVE FDSE
67 * defines what mcou host to use.

65 * It is possible to stack any of the PIC3Z starter kits or just using Explorer 16 as the host.

59 * This wersion assumes PICIZMMIGOFS1ZL on Explorer 16, howewer, it is not a strict recquirement.

70 % MNew driwver can be deweloped with different MCU by following the schematic.
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74 i P 4#PIC3E GP STARTER KIT

75 [- #define PIC3Z_USE_SK ##PIC3E USE STARTER EIT

76 F/#define PIC3Z_ETH_SE ##PIC32 ETHERNET STARTER EKIT

77 Ji#define EXPLOBER 16 //Explorer 16 connected

75 fi#define PICIEMNGS0FSLEL_EVE RDSE /#TechToys PICEd/3EZ EVE FDSE with PICIZMAI00F5S1ZL onboard
79 F/#define PIC3Z_EVE_FD4 /#TechToys PIC3Z EVE FD'4 board
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G5 L #define ULTIH.A_RJL_BDﬂ AfDisplay controller 3301963 EVE Ultina R4.1

56 ELILE ) —CONTROLLER_53D1963_R3E
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9z F/#define USE_TY430TFT450272 SATFT panel is 4.3 480x27Z display panel

93 F#define USE_TYSO0TFTS00450 S5 TFT 800x450

94 A/#define USE_TY&OO0TFTS00450 SA6T TFT 800x4580

95 Ji#define USE TY7O0TFTS00450 ST TFT G00x4a80

el [I%I#define USE_TY?DDTFI‘SDD480_R3] A#77 TFT 800480 Eevi.o

97 T

Figure 2 Options in HardwareProfile.h

From the project workspace, open the file SSD1963.c.
Browse to ResetDevice(void).

1. Itisimportant to notice that, before the SSD1963 is configured to run at any
higher speed, it is running at 10MHz which is exactly the crystal frequency in
hardware. Therefore, it is not possible to write to SSD1963 at any speed higher
than 10MHz before the PLL is locked. That’s why the function WriteDataSlow()
is used to match the speed of 10MHz. Figure 3 shows an extract from the source
code SSD1963.c.
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RST_LAT BIT = 0:

DelaylOus(10)

BST_LAT BIT = 1: f/ release from reset state to Sleep state

DelaylOus(l0) : 44 This delay time is very important, else, CMD_SET PLL MW command won't work!

Aidet MWimultipliers) of PLL, WCO = crystal freg * (M+l)
A/PLL freq = WCO/(N41l) with 250MH=z < WCO < 500MH=z, PLL frequency <110MHz

WriteCommand3low(CMD_SET_PLL_MN) : /4 %et PLL with 03C = 10MHz (hardware)

/7 Multiplier M = 35, VCO (>250MHz)= 0SC*(M4l), VCO = 360MHz
Writebata3low(35)
WriteDatadlow( 2] : /4 Divider § = 2, PLL = 360/(N+l) = lZ0MHz
Writelatailow|0x54) ; 44 Walidate M and N walues

WriteCommand3low(CMD_PLL_START) ; Ff Start PLL command
Writebatailow(0x0L) ; A/ enable PLL

DelaylOus(l0) /4 wait stablize for lO00us

WriteCommand3low(CMD_PLL_START) : A4 Atart PLL command again
WriteDatailow|0x03) /4 now, use PLL output as system clock

WriteCommandilow(CHD_S0FT_REZET) : A4 Boft reser. 11 conficuration register reset except OxED to OxES
DelayMs(5);

#ifdef TSE_LGEIT_FNFP

PMHMODEbits.MODELS = 1; /7 16 bit mode

#elsze

PMMODEbits.MODELE = 0O // & bit mode
dif

Afonce PLL locked (at 110MH=z), the data hold time set shortest PMP setup
PMMODEbits.WAITE = 0
PMMODEbits. WAITIH = 0
PMMODEbits. WAITE = 0

Figure 3 An extract from SSD1963.c in ResetDevice(void)

After PLL has been locked at 120MHz, we may use a higher writing speed. For Microchip
PIC32, it is possible to set PMP waiting periods at the lowest values.

OK, now we have a SSD1963 running at 120MHz.

The pixel clock is divided from the master clock with divisors at register LCDC_FPR.
Down the function ResetDevice(void) you may see the configuration for 5” or 7” TFT
panels as below (Figure 4).
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#elif defined (USE_TYSO00TFTS00480) || defined (WSE_TY700TFTE00480_R3)

J/%3et LSHIFT freq, i.e. the DCLE with PLL freq l1Z0MHz set prewviously
A¢Typical DCLE for TYSOOTFTS00450 is 35MH=
A430MHz = 120MH=z* (LCDC_FPR41) /2420
A/LCDC_FPR = Z6Z143 (0x3FFFF)

WriteCommand (CMD_SET PCLE) :

C5_LAT BIT = 0:

FiMriteData(0x03) ;

FiWritebata(0xEE) ;

FiWritebata(0xEE) ;

WriteData(0x05) ;

WriteData(0x55) ;

WriteData(Ox5d) ;

C5_LAT BIT = 1:

Figure 4 Register LCDC_FPR for PCLK speed
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The equation to obtain LCDC_FPR is:

PCLK = Master Clock * (LCDC_FPR+1)/2"20.

If we need a PCLK at 40MHz, the value of LCDC_FPR is calculated as:

LCDC_FPR =2"20*40/120-1

= 349524 (0x55554).

Similar, the value of LCDC_FPR for PCLK@30MHz

=2"20*30/120-1

= 262143 (0x3FFFF)

Figures below show the waveform of PCLK output from SSD1963.
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Figure 5 Set LCDC_FPR a value of 0x55554 for PCLK at 40MHz
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Figure 6 Set LCDC_FPR a value of Ox3FFFF for PCLK at 30MHz

WriteCommand(CMD_SET_PCLK);
CS_LAT BIT =0;

WriteData(0x05);
WriteData(0x55);
WriteData(0x54);

CS_LAT BIT=1;

WriteCommand(CMD_SET_PCLK);
CS_LAT BIT =0;

WriteData(0x03);
WriteData(OxFF);
WriteData(OxFF);

CS_LAT BIT=1;
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