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AN752
IN-SYSTEM PROGRAMMING OF THE Si504 DEVICE USING 
C1D INTERFACE

1.  Introduction
The Si504 device can be programmed via a single-pin, C1D interface. This application note relies on a small form-
factor, stand-alone microcontroller (MCU), and code that accepts various commands to be executed on the Si504.
The MCU firmware is partitioned to allow easy editing of the device configuration. Once created, the device
configuration is simply downloaded to the MCU's flash memory. 
Along with this application note, example code is provided that will be useful to users in implementing this on their
system. This example code can be used as a reference to study the C1D communication and implement the same
on any system.

2.  Serial C1D Communication
2.1.  Overview
The Si504 C1D interface uses Silicon Lab’s patent-pending Transition Interval Code scheme, which uses pulse
widths to determine logic states. The bit 0 has a nominal duration between 0.45 to 5.5 µs (TZERO) and the bit 1 has
a nominal duration between 2.5 x (TZERO) to 16 µs (TONE).
The C1D interface supports a beginning C1D polarity of either high (C1D = 1) or low (C1D = 0). C1D steady state is
provisioned as high; however, users can force C1D steady state low. Users should be aware the internal pull-up
resistor will remain active. Given the above conditions, the diagrams below show both C1D polarity options.
Table 1shows the various ac characteristics of the C1D interface.

2.2.  Notes on the C1D Interface

1.  Transactions start from the steady value of C1D. C1D can start with either C1D = 0 or C1D = 1 when there 
are no C1D transactions present. (Since the interface can start with either a 0 or a 1, all figures illustrate 
two waveforms, one for each steady state C1D value.)

Table 1. Single Wire Interface AC Characteristics

Parameter Symbol Min Typ Max Units

Bit “0” Nominal
Duration

TZERO 0.45 5 µs

Bit “1” Nominal
Duration

TONE 2.5 x TZERO 16 µs

Transaction Reset/
Abort Time

TRESET 30 - - µs

Initial/Reset
Sequence to 1st
Command

TRSC 1 - - ms

Sleep Wake Up
Pulse Width

TWUP 0.2 - - µS
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2.  Transactions end with the same C1D value as they started with.
3.  The steady state C1D value can change at any time. Any steady state value change must be followed by a 

TRESET time during which no C1D changes are allowed. 
4.  Bit 0 and bit 1 are valid if they conform to bit 0’s and bit 1’s nominal time duration found in Table 1. If bit 0 

and bit 1 conform to Table 1, TZERO and TONE can change on a transaction by transaction basis.
5.  The timing of bit 0 and bit 1 can vary from TZERO and TONE nominal duration by ±10%. If, for example, the 

shortest duration of bit 0 is 1 s, then the longest duration is 1 s / 0.9  x 1.1 = 1.22 s, and the nominal 
duration is 1 s / 0.9 = 1.1 s.

6.  The minimum nominal duration of bit 1 is 2.5 times the nominal duration of bit 0. Bit 1’s nominal duration 
tolerance is ±10%.

7.  If the C1D value is held steady for TRESET time in the middle of a transaction, the transaction will abort and 
all the data will be discarded. Figure 1 illustrates a C1D transaction abort.

Figure 1. C1D Transition Abort
Figure 2 shows the C1D setup/reset sequence and the 0 and 1 transition timing.

Figure 2. C1D Transition Setup/Reset and Interval Code

2.3.  C1D Command/Byte Write Transaction/Issuing Commands
2.3.1. Command/Byte Write Instruction
The Command/Byte Write Transaction is used for the Command Byte and the Data Byte transfer during the
command sequence. The Command/Byte Write Transaction is shown in Figure 2. (Note that the LSB bit D0 is
transferred first during transactions.) 
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Figure 3. Data Write
2.3.2. Issuing Commands

1.  Commands consist of one or more Commands/Byte Write Transactions.
2.  Commands start with a Command Byte followed by 0 to 4 Data Bytes of the command argument.
3.  Command and data write transactions within user commands must be separated by at least TCBI time.
4.  Commands are processed after the last argument data byte is sent.
5.  Commands with data arguments can be reset and aborted by issuing a Setup/Reset Sequence in place of 

the data byte. Note that the transferred portion of the user command will be discarded.
6.  Transactions must be separated by at least TCI time.
7.  After Setup/Reset Sequence, wait at least TRSC time before issuing commands.
8.  The command byte information and the command state diagram can be found in the Si504 data sheet.

Figure 4. Command Sequence Timing

3.  C1D Example Code for Si504
To help understand the C1D interface better, example code is provided which will assist the user in writing system-
level code. This example code is written to support the Silicon Labs Si501-2-3-4-EVB using the Silicon Labs
C8051F380 MCU; however, it is written in a manner to allow easy portability to other platforms.
Given below are some snippets of that code with some helpful comments. The AN752SW.zip package includes the
example code.

3.1.  Main Function
The main function in the example code contains calls to each of the Si504 commands as shown below. Each of
these commands inherently calls the si504_WriteCommand( ) function to transfer the command and data to
the Si504.
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3.2.  Si504_WriteCommand()
The c1_SendSetupReset command is used to setup the C1 interface of the Si504 to receive commands.

3.3.  c1_WriteData()
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The entire srl_PerformDataTransaction() code is copied below with comments highlighted. Each step of
the code follows the instructions shown by Figure 2.
//------------------------------------------------------------------------------------
// srl_PerformDataTransaction()
//------------------------------------------------------------------------------------
//
// Following code is a processor specific code and shows Fast Data Write instruction 
//  using C1D.The code uses Timer2 to provide the necessary pulse width to the signal 
//  the device 0 or 1.Pulse width for a zero is set using the timer to provide 3µs of
//  delay for 0 and the same is looped 3 times to get a delay of 3 x 3µs for a 1.
//  Make changes in the C1.h header file to modify OE pin,Dir Pin according to your
// application
//------------------------------------------------------------------------------------

static void srl_PerformDataTransaction()
{

/* -- Check whether the OE is properly driven .. DIR=0 required */
if (C1_Dir_Pin ==0)

{
/*  DIR=0 .. output. Make sure OE Pn.OE bit drive is push pull .. 1 */

C1_PnMDOUT |= C1_OE_Mask;

/*  Get OE value */
gOeVal = (0 != C1_OE_Pin);

/*  Enable TMR2 .. each transaction starts with 0 wait */
C1_TimerStart;

/*  -- START */
/*  Wait for TMR2 to overflow and clear the overflow flag. */

WaitForTimerOverFlowThenReset;

ToggleC1_OE_Pin;/* START .. first 0 begin */ 

    WaitForTimerOverFlowThenReset;

    ToggleC1_OE_Pin;      /* START .. second 0 begin */

    WaitForTimerOverFlowThenReset;

    ToggleC1_OE_Pin;    /* START .. third 0 begin */

    WaitForTimerOverFlowThenReset;

    ToggleC1_OE_Pin;    /* START .. fourth 0 .. begin */

    WaitForTimerOverFlowThenReset;

    ToggleC1_OE_Pin;    /* START .. fifth 0 begin */

    WaitForTimerOverFlowThenReset;

    ToggleC1_OE_Pin;    /* START .. sixth  0 begin */
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    WaitForTimerOverFlowThenReset;

    ToggleC1_OE_Pin;    /* START .. seventh 0 begin */

/*  -- DATA .. 8 bits */
    pbBit = abSrl_Bits;
    bBitNum = 8;
    do
    {

/*    Wait for the tick */
      WaitForTimerOverFlowThenReset;

      ToggleC1_OE_Pin;    /* DATA[m] .. start */

/*    Decide how long to wait .. N-1 * Z if generating 1 */
      if ( 0 != *pbBit )
      {
        bLoop = bOneMultLess;
        do
        {
          WaitForTimerOverFlowThenReset;
        }
        while ( 0 != --bLoop );
      }
      pbBit++;
    }
    while ( 0 != --bBitNum );

/*  Final D7 bit wait */
 WaitForTimerOverFlowThenReset;

/*  Go back to the original value .. don't wait, done at higher level */
    ToggleC1_OE_Pin;   

}

}
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3.4.  Tips for Porting this Code onto Different Platforms
This code is written in such a way that it can be ported to other platforms by changing a few parameters.

1.  The Peripheral_Config() function is used for initializing the Silicon Lab’s C8051F380 MCU. It 
contains code to configure clocks, timers, interrupts, and I/O pins. This needs to be specific to the MCU/
platform that you will use.

2.  The c1.h file in the package contains MCU-specific pin definitions.

This file needs to change as per the platform being used.

3.  Apart from these changes the rest of the code can be used as is for communicating with the Si504 device.
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NOTES:
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CONTACT INFORMATION
Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701
Tel: 1+(512) 416-8500
Fax: 1+(512) 416-9669
Toll Free: 1+(877) 444-3032
Please visit the Silicon Labs Technical Support web page:
https://www.silabs.com/support/pages/contacttechnicalsupport.aspx
and register to submit a technical support request.

Patent Notice
Silicon Labs invests in research and development to help our customers differentiate in the market with innovative low-power, small size, analog-
intensive mixed-signal solutions. Silicon Labs' extensive patent portfolio is a testament to our unique approach and world-class engineering team.

Silicon Laboratories and Silicon Labs are trademarks of Silicon Laboratories Inc.
Other products or brandnames mentioned herein are trademarks or registered trademarks of their respective holders.

The information in this document is believed to be accurate in all respects at the time of publication but is subject to change without notice. 
Silicon Laboratories assumes no responsibility for errors and omissions, and disclaims responsibility for any consequences resulting from 
the use of information included herein. Additionally, Silicon Laboratories assumes no responsibility for the functioning of undescribed fea-
tures or parameters. Silicon Laboratories reserves the right to make changes without further notice. Silicon Laboratories makes no warran-
ty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does Silicon Laboratories assume any 
liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation 
consequential or incidental damages. Silicon Laboratories products are not designed, intended, or authorized for use in applications intend-
ed to support or sustain life, or for any other application in which the failure of the Silicon Laboratories product could create a situation where 
personal injury or death may occur. Should Buyer purchase or use Silicon Laboratories products for any such unintended or unauthorized 
application, Buyer shall indemnify and hold Silicon Laboratories harmless against all claims and damages.

https://www.silabs.com/support/pages/contacttechnicalsupport.aspx
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