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Legal Notes

• The information in this document is current as of July, 2008. The
information is subject to change without notice. For actual
design-in, refer to the latest publications of NEC Electronics
data sheets or data books, etc., for the most up-to-date
specifications of NEC Electronics products. Not all products
and/or types are available in every country. Please check with
an NEC Electronics sales representative for availability and
additional information.
 

• No part of this document may be copied or reproduced in any form
or by any means without the prior written consent of NEC
Electronics. NEC Electronics assumes no responsibility for any
errors that may appear in this document.
 

• NEC Electronics does not assume any liability for infringement of
patents, copyrights or other intellectual property rights of third
parties by or arising from the use of NEC Electronics products listed
in this document or any other liability arising from the use of such
products. No license, express, implied or otherwise, is granted under
any patents, copyrights or other intellectual property rights of NEC
Electronics or others.
 

• Descriptions of circuits, software and other related information in this
document are provided for illustrative purposes in semiconductor
product operation and application examples. The incorporation of
these circuits, software and information in the design of a customer's
equipment shall be done under the full responsibility of the customer.
NEC Electronics assumes no responsibility for any losses incurred
by customers or third parties arising from the use of these circuits,
software and information.
 

• While NEC Electronics endeavors to enhance the quality, reliability
and safety of NEC Electronics products, customers agree and
acknowledge that the possibility of defects thereof cannot be
eliminated entirely. To minimize risks of damage to property or injury
(including death) to persons arising from defects in NEC Electronics
products, customers must incorporate sufficient safety measures in
their design, such as redundancy, fire-containment and anti-failure
features.
 

• NEC Electronics products are classified into the following three
quality grades: "Standard", "Special" and "Specific".
 

• The "Specific" quality grade applies only to NEC Electronics
products developed based on a customer-designated "quality
assurance program" for a specific application. The recommended
applications of an NEC Electronics product depend on its quality
grade, as indicated below. Customers must check the quality grade
of each NEC Electronics product before using it in a particular
application.
"Standard": Computers, office equipment, communications
equipment, test and measurement equipment, audio and visual
equipment, home electronic appliances, machine tools, personal
electronic equipment and industrial robots.
"Special": Transportation equipment (automobiles, trains, ships,
etc.), traffic control systems, anti-disaster systems, anti-crime
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systems, safety equipment and medical equipment (not specifically
designed for life support).
"Specific": Aircraft, aerospace equipment, submersible repeaters,
nuclear reactor control systems, life support systems and medical
equipment for life support, etc.
 

The quality grade of NEC Electronics products is "Standard" unless otherwise
expressly specified in NEC Electronics data sheets or data books, etc. If
customers wish to use NEC Electronics products in applications not intended by
NEC Electronics, they must contact an NEC Electronics sales representative in
advance to determine NEC Electronics' willingness to support a given application.

(Note)
(1) "NEC Electronics" as used in this statement means NEC Electronics
Corporation and also includes its majority-owned subsidiaries.
(2) "NEC Electronics products" means any product developed or manufactured
by or for NEC Electronics (as defined above).
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Regional Information
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third-party tools and components, host computers, power plugs, AC
supply voltages, and so forth)
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Chapter 1 DMX512 Communication Protocol

1.1 Control Interface

The DMX data stream clocks out at a rate of 250 kHz, which means each bit is
measured in 4 microseconds. The DMX512 signal is transmitted via RS485, which
is the industry standard interface.

The RS485 standard uses two or three wires to transmit digital HIs and LOs:

• The +signal wire (+s)
• The −signal wire (−s)
• The 0 wire or ground wire (0 V)

Figure 1-1 shows the DMX receiver hardware interface.

DMX512 input signal 

+

RS485 Receiver

Connect to RxD6 pin
(UART6)

+S

−S

0 V

78K0/Ix2
microcontroller

Figure 1-1 DMX512 Receiver Hardware Interface

Figure 1-2 shows the DMX timing chart.
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Figure 1-2 DMX512 Timing Chart

Remark NS: not specified

The meanings of addresses and data freely are defined by users. For example,
while the DMX512 protocol is used to control stage lighting, one lamp has several
addresses and data can be defined as the brightness, position, and so on.

The first byte after the start code (SC) is automatically taken as the data value for
address 1, the next data value is for address 2, and so on. The slave counts the
data and uses that which belongs to its address to start dimming processing.

Figure 2-1 shows the flowchart of the dimming control by the DMX512 protocol
communication interface. In this example, the 3 LED channels are controlled using
independent address.

DMX512 Communication Protocol Chapter 1
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Chapter 2 Dimming Control by DMX

(Main processing) 

(Interrupt processing:  serial interface UART6 (no error during reception, error during reception), 8-bit timer 51) 

Initialization,
start the timer X,

start the comparator
(for feedback),

start the timer 51
(for time out),

start UART6 reception
(for DMX512 reception)

Reset start

DMX512 dimming 
processing

CH0 feedback processing

CH1 feedback processing

CH2 feedback processing

Note

Note

INTSRE6 interrupt processing

Set the break detection status flag, 
read out the error status, 
read out the receive buffer

INTSRE6 interrupt 
processing end

INTSR6 interrupt processing

Save the receive data,
count up the number of the receive data (up to 
513)

INTSR6 interrupt 
processing end

INTTM51 interrupt processing

Count up the timer out counter

INTTM51 interrupt 
processing end

 

Figure 2-1 Flowchart of Dimming Control by DMX512 Protocol Communication
Interface (1/2)

Note Using the comparator feedback processing only.

Caution Dimming processing controlled by DMX512 interface starts when the serial
interface UART6 receives an error interrupt.

Remark The break detection status flag is used to show that the break time of the DMX512
signal has been detected.
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Figure 2-2 Flowchart of Dimming Control by DMX512 Protocol Communication
Interface (2/2)

Caution Dimming processing controlled by DMX512 interface starts when the serial
interface UART6 receives an error interrupt.

Dimming Control by DMX Chapter 2
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Remark The status flag is used to show that the communication status has been detected
during reception.

Chapter 2 Dimming Control by DMX
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Chapter 3 Appendix: Code Examples

3.1 Initialization of UART6 for DMX communications

 void UART6_DMX_init(void)
 {
 
    PORT_MODE_TXD6 = OUTPUT;       /* set output to TXD6 port mode */
    PORT_TXD6 = LEVEL_HIGH;        /* set High-Level to TXD6 port */
    PORT_MODE_RXD6 = INPUT;        /* set input to RXD6 port mode */
    UADLCTL = UADLCTL_INIT_VALUE;  /* set UART mode to UADLCTL */
    CKSR6 = CKSR6_INIT_VALUE;      /* set baud rate */
    BRGC6 = BRGC6_INIT_VALUE;
    POWER6 = BIT_SET;              /* internal operation clock enabled */
 
                                   /* transmission             :enable */
                                   /* reception                :enable */
                                   /* parity                   :none parity */
                                   /* character length of data :8bit */
                                   /* number of stop bits      :2bit */
    ASIM6 |= ASIM6_INIT_VALUE;
 
    SRMK6 = INTERRUPT_UNMASKED;    /* interrupt by UART6 reception is permitted */
    SRPR6 = PRIORITY_HIGH;
 }

3.2 Receive a byte through DMX interface

 unsigned short  UART6_DMX_getValue( unsigned char ucChannel )
 {
    unsigned char ucDutyElement = 0;
 
    /* when the number of channel is in the tolerance */
    if ((ucChannel >= 1) && (ucChannel <= 3)) {
       ucDutyElement = g_ucDMXData[ucChannel];         /* return reservation duty value */
    }
 
    return g_ucConvertValue[ucDutyElement];
 }
 

3.3 UART DMX Interrupt

 __interrupt void  UART6_DMX_receive_interrupt( void )
 {
     unsigned char ucError = ASIS6 & 0x07;
     unsigned char ucRcv = RXB6;
 
     if((ucError & 0x02) == 0x02) {
         if(g_ucDMXStatus != DMX_RCV_DATA) {
             breakCheckStop();
         }
         g_ucDMXStatus = DMX_RCV_BREAK;
         breakCheckStart();
     }
     else {
         switch(g_ucDMXStatus) {
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         case DMX_RCV_BREAK:
             breakCheckStop();
             g_ushFrameCount = 0;
             g_ucDMXStatus = DMX_RCV_DATA;
         case DMX_RCV_DATA:
             if(ucError == 0) {
                 if( g_ushFrameCount == 0 )
                 {
                     if( ucRcv == 0x00 )
                     {
                         g_ucDMXStartCode = 0x00;
                     }
                     else
                     {
                         g_ucDMXStartCode = 0xFF;
                     }
                 }
                 if( g_ucDMXStartCode == 0x00 ){
 #ifdef DMX_CHANNEL_NO_LED1
                     if( g_ushFrameCount == DMX_CHANNEL_NO_LED1 )
                     {
                         g_ucDMXData[1] = ucRcv;
                     }
 #endif
 #ifdef DMX_CHANNEL_NO_LED2
                     if( g_ushFrameCount == DMX_CHANNEL_NO_LED2 )
                     {
                         g_ucDMXData[2] = ucRcv;
                     }
 #endif
 #ifdef DMX_CHANNEL_NO_LED3
                     if( g_ushFrameCount == DMX_CHANNEL_NO_LED3 )
                     {
                         g_ucDMXData[3] = ucRcv;
                     }
 #endif
                     if( g_ushFrameCount == 512 )
                     {
                         g_ucDMXStatus = DMX_WAIT_BREAK;
                         g_ucDMXStartCode = 0xFF;
                     }
                 }
             }
             g_ushFrameCount++;
             break;
         default:
             break;
         }    
     }
 }
 
 void breakCheckStart(void)
 {
     TMC00 = TMC00_DMX_STOP_VALUE;   /* stop operation clock supply for 16bit timer */
     CRC00 = CRC00_DMX_VALUE;        /* CR000 operates as compare register */
     TOC00 = TOC00_DMX_VALUE;        /* TO00 is not output */
     PRM00 = PRM00_DMX_VALUE;
     CR000 = CR000_DMX_VALUE;
     
     MUXSEL &= MUXSEL_DMX_VALUE;
 
     TMIF000 = FLAG_DOWN;            /* INTTM000 interrupt flag clear */
     TMMK000 = INTERRUPT_UNMASKED;   /* INTTM000 disabled */
     TMPR000 = PRIORITY_HIGH;
     g_uc1Sec = 0;
     TMC00 = TMC00_DMX_START_VALUE;
 }
 
 void breakCheckStop()
 {    
     TMMK000 = INTERRUPT_MASKED;     /* INTTM000 disabled */        
     TMC00 = TMC00_DMX_STOP_VALUE;   /* stop operation clock supply for 16bit timer */
     TMIF000 = FLAG_DOWN;            /* INTTM000 interrupt flag clear */

Chapter 3 Appendix: Code Examples

12 Application Note U19885EE1V0AN00



 }
 
 __interrupt void  DMX_breakCheck_interrupt( void )
 {
     g_uc1Sec++;
     if(g_uc1Sec == 2) {
         breakCheckStop();
         g_ucDMXStatus = DMX_WAIT_BREAK;
     }
 }
 

3.4 Definitions

 #define    DMX_WAIT_BREAK          0
 #define    DMX_RCV_BREAK           1
 #define    DMX_RCV_DATA            2
 
 #define    TMC00_DMX_STOP_VALUE    0x00
 #define    TMC00_DMX_START_VALUE   0x0C
 #define    CRC00_DMX_VALUE         0x00
 #define    TOC00_DMX_VALUE         0x00
 #define    MUXSEL_DMX_VALUE        0x0F
 
 /* value that should be stored in register to set interval time (1second) */
 #define    CR000_DMX_VALUE            39062
 #define    PRM00_DMX_VALUE            0x02
 
 /* definition of interrupt mask setting value */
 #define    INTERRUPT_UNMASKED  0
 #define    INTERRUPT_MASKED    1
 
 /* definition of flag variables setting value */
 #define    FLAG_DOWN           0
 #define    FLAG_UP             1
 
 /* definition of priority setting value */
 #define    PRIORITY_HIGH       0
 #define PRIORITY_LOW           1

Appendix: Code Examples Chapter 3
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