
LINEAR TECHNOLOGY CORPORATION      1630 McCarthy Blvd., Milpitas, CA 95035-7487     (408) 432-1900      TELEX: 499-3977      FAX: (408) 434-0507 

  

 
 

Ernest Gonzales 

Associate Applications Engineer,  

Signal Conditioning Products 

Phone: (408) 432-1900 Ext: 3477 

Email: egonzales@linear.com 



LINEAR TECHNOLOGY CORPORATION      1630 McCarthy Blvd., Milpitas, CA 95035-7487     (408) 432-1900      TELEX: 499-3977      FAX: (408) 434-0507 

 

 
 



LINEAR TECHNOLOGY CORPORATION      1630 McCarthy Blvd., Milpitas, CA 95035-7487     (408) 432-1900      TELEX: 499-3977      FAX: (408) 434-0507 



LINEAR TECHNOLOGY CORPORATION      1630 McCarthy Blvd., Milpitas, CA 95035-7487     (408) 432-1900      TELEX: 499-3977      FAX: (408) 434-0507 

 

 

 



LINEAR TECHNOLOGY CORPORATION      1630 McCarthy Blvd., Milpitas, CA 95035-7487     (408) 432-1900      TELEX: 499-3977      FAX: (408) 434-0507 



LINEAR TECHNOLOGY CORPORATION      1630 McCarthy Blvd., Milpitas, CA 95035-7487     (408) 432-1900      TELEX: 499-3977      FAX: (408) 434-0507 

 

 

 



LINEAR TECHNOLOGY CORPORATION      1630 McCarthy Blvd., Milpitas, CA 95035-7487     (408) 432-1900      TELEX: 499-3977      FAX: (408) 434-0507 



LINEAR TECHNOLOGY CORPORATION      1630 McCarthy Blvd., Milpitas, CA 95035-7487     (408) 432-1900      TELEX: 499-3977      FAX: (408) 434-0507 



LINEAR TECHNOLOGY CORPORATION      1630 McCarthy Blvd., Milpitas, CA 95035-7487     (408) 432-1900      TELEX: 499-3977      FAX: (408) 434-0507 



LINEAR TECHNOLOGY CORPORATION      1630 McCarthy Blvd., Milpitas, CA 95035-7487     (408) 432-1900      TELEX: 499-3977      FAX: (408) 434-0507 

 

 
// The following isoSPI Wake-Up Function will used by all commands. 

// This function will create the necessary Wake-Up Byte and delay 

// before a valid command based on LTC6804 Core State vs isoSPI State. 

// Parameters: 

// int1_t  isoSPIMode   :  0 = 4-wire SPI used. 

//                         1 = 2-wire isoSPI used. 

// int1_t  isoSPI_IDLE  :  0 = isoSPI in READY State. 

//                         1 = isoSPI in IDLE State. 

// int1_t  core_SLEEP   :  0 = LTC6804 Core in STANDBY/REFUP State. 

//                         1 = LTC6804 Core in SLEEP State. 

// int1_t  daisyChain   :  0 = Addressable Parallel-Bus Communication. 

//                         1 = Daisy Chain Bus Communication. 

// uint8_t totalDevices : XX = Total devices connected. 

 
void isoSPI_WakeUp_Write(int1_t isoSPIMode, int1_t isoSPI_IDLE, int1_t core_SLEEP,  

                         int1_t daisyChain, uint8_t totalDevices) 

   { 

   /************************************************************************************* 

    *    Core State (LTC6804 Core Operational States): 

    *    SLEEP -> STANDBY (REFON==0) -> REFUP (REFON==1) ->  

    *    MEASURE (ADC Conversion running) 

    * 

    *    isoSPI State (isoSPI Port Operational States): 

    *    IDLE -> READY -> ACTIVE 

*************************************************************************************/ 

 

   // Trigger to output a Wake-Up Byte. 

    int1_t sendWakeUp           = 0; 

 

   // Variables to set delay time ensuring isoSPI State is READY (ISOSPI==READY). 

    uint16_t isoWakeUpTime      = 0; 

    uint8_t devicesConnected    = 0; 

    uint16_t totalisoWakeUpTime = 0; 

 

   // Decide if Wake-Up Byte is needed. If needed, calculate total isoSPI Wake-Up Time. 

   if (isoSPIMode) 

      { 

      // 2-wire isoSPI used. 

      // Decide if Wake-Up Byte is necessary. 

      if (isoSPI_IDLE) 

         { 

         // isoSPI State is IDLE (ISOSPI==IDLE). 

         // WakeUp Byte is necessary. 

         sendWakeUp = 1; 

 

         // Set the correct isoSPI Wake-Up Time (uS) based on Core State. 

         if (core_SLEEP) 

            { 

            // Core State is SLEEP (CORE==SLEEP). 

// VREG takes 300uS (tWAKE) to settle and power up the isoSPI Port to be                  

// in READY State. 

            isoWakeUpTime = 300;  

            } 

         else if (! core_SLEEP) 

            { 

            // Core State is STANDBY or REFUP (CORE==STANDBY/REFUP). 

// VREG is already on or powered-up but isoSPI Port needs 10uS (tREADY)                    

            // to be in READY State.             

            isoWakeUpTime = 10;  

            } 
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         // Set devicesConnected multiplier. 

         if (daisyChain) 

            { 

            // Daisy Chain Bus must Wake-Up each isoSPI Port one-by-one. 

            devicesConnected = totalDevices; 

            } 

         else if (! daisyChain) 

            { 

            // Parallel-Addressable isoSPI Bus must Wake-Up only one isoSPI port. 

            devicesConnected = 1; 

            } 

         // Calculate total isoSPI Port Wake-Up Time. 

         totalisoWakeUpTime = (isoWakeUpTime * devicesConnected); 

         } 

 

      else if (! isoSPI_IDLE) 

         { 

         // isoSPI Operational State is READY (ISOSPI==READY). 

         // Wake-Up Byte is unnecessary. 

         sendWakeUp = 0; 

         } 

      } 

   else if (! isoSPIMode) 

      { 

      // 4-wire SPI used. 

      // Wake-Up Byte is unnecessary. 

      sendWakeUp = 0; 

      } 

 

   // Finally, if necessary send the Wake-Up Byte! 

   if (sendWakeUp) 

      { 

      // Send a Wake-Up byte. 

 

      // Pull CSB low. 

      output_low(CSB); 

 

      // Wake-Up Byte can be any value. 

      spi_write(0x00); 

 

      // Pull CSB high. 

      output_high(CSB); 

 

      // Give enough Wake-Up time for LTC6804 Cores to accept a valid command. 

      delay_us(totalisoWakeUpTime); 

      } 

 

   } // end of void isoSPI_WakeUp_Write() 
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// isoSPI_WakeUp_Write() FUNCTION VARIABLE DECLARATION: 

    int1_t isoSPIMode  = 1;      // 2-wire isoSPI used. 

    int1_t isoSPI_IDLE = 1;      // isoSPI in IDLE State (ISOSPI==IDLE). 

    int1_t core_SLEEP  = 1;      // LTC6804 Core in SLEEP State (CORE==SLEEP). 

    int1_t daisyChain  = 0;      // Addressable Bus Communication. 

 

// RDCFG VARIABLE DECLARATION: 

//  3 Total Devices = (Bottom (B) Index=0) + (Middle (M) Index=1) + (Top (T) Index=2). 

    const uint8_t TOTALDEVICES      = 3; 

//  4 Total Command Bytes  = 2 bytes (CMD0 to CMD1) + 2 bytes (PECcmd0 to PECcmd1). 

    const uint8_t TOTALCOMMANDBYTES = 4;          

//  8 Total Data Bytes  = 6 bytes (CFGR0 to CFGR5) + 2 bytes (PECcfgr0 to PECcfgr1). 

    const uint8_t TOTALDATABYTES    = 8;  

// "for loop" variables. 

    int8_t deviceIndex = 0; 

    uint8_t dataIndex  = 0; 

 

// LTC6804-2 A0 to A3 Pin Addresses: Bottom = 0x1, Middle = 0x2, Top = 0x3. 

// Each addressable device has an individual command.  

// Create uint8_t command arrays for spi_write(). 

    uint8_t ReadConfig_CommandArray[TOTALDEVICES][TOTALCOMMANDBYTES] = 

        { 

            { 0x88, 0x02, 0xA8, 0xE0 },     // BOTTOM DEVICE. 

            { 0x90, 0x02, 0x37, 0xD0 },     // MIDDLE DEVICE. 

            { 0x98, 0x02, 0xC4, 0x2E }      // TOP DEVICE. 

        }; 

 

// Create uint8_t data read arrays for spi_read(). 

    uint8_t ReadConfig_DataArray[TOTALDEVICES][TOTALDATABYTES] = 

        { 

            { 0, 0, 0, 0, 0, 0, 0, 0 },     // BOTTOM DEVICE. 

            { 0, 0, 0, 0, 0, 0, 0, 0 },     // MIDDLE DEVICE. 

            { 0, 0, 0, 0, 0, 0, 0, 0 }      // TOP DEVICE. 

        }; 
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// A) Function will create a Wake-Up Byte based on LTC6804 Core State vs isoSPI State. 

// void = isoSPI_WakeUp_Write(int1_t isoSPIMode, int1_t isoSPI_IDLE, int1_t core_SLEEP, 

//                            int1_t daisyChain, uint8_t totalDevices) 

    isoSPI_WakeUp_Write(isoSPIMode, isoSPI_IDLE, core_SLEEP, daisyChain, TOTALDEVICES); 

 

 

// START OF ADDRESS RDCFG SPI WRITE THEN SPI READ: 

 

// ON AN ADDRESSABLE STACK, EACH DEVICE IS SENT A COMMAND THEN DATA IS READ INDIVIDUALLY. 

// RDCFG device order: 1) Bottom 2) Middle 3) Top. 

    for (deviceIndex = 0; deviceIndex < TOTALDEVICES; deviceIndex++) 

        { 

        // | deviceIndex | devicePosition | Step | 

        // |      0      | Bottom (B)     |  1-4 | 

        // |      1      | Middle (M)     |  5   | 

        // |      2      | Top    (T)     |  6   | 

 

        // 1) Pull CSB low. 

        output_low(CSB); 

 

        // 2) Send Address RDCFG command and PEC Bytes to current LTC6804-2. 

        spi_write(ReadConfig_CommandArray[deviceIndex][0]); 

        spi_write(ReadConfig_CommandArray[deviceIndex][1]); 

        spi_write(ReadConfig_CommandArray[deviceIndex][2]); 

        spi_write(ReadConfig_CommandArray[deviceIndex][3]); 

         

        // 3) Read the 8 CFGR bytes from current LTC6804-2. 

        for (dataIndex = 0; dataIndex < TOTALDATABYTES; dataIndex++) 

            { 

            // | dataIndex | byteReadBack | dataIndex | byteReadBack | 

            // |      0    | CFGR0        |      4    | CFGR4        | 

            // |      1    | CFGR1        |      5    | CFGR5        | 

            // |      2    | CFGR2        |      6    | PECCcfgr0    | 

            // |      3    | CFGR3        |      7    | PECCcfgr1    | 

            ReadConfig_DataArray[deviceIndex][dataIndex] = spi_read(0); 

            } 

 

        // 4) Pull CSB high. 

        output_high(CSB); 

         

        // 5) Repeat steps 1) to 4) to Address RDCFG Middle LTC6804-2. 

        // 6) Repeat steps 1) to 4) to Address RDCFG Top LTC6804-2. 

        } 

 

// END OF ADDRESS RDCFG SPI WRITE THEN SPI READ: 
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// isoSPI_WakeUp_Write() FUNCTION VARIABLE DECLARATION: 

    int1_t isoSPIMode  = 1;      // 2-wire isoSPI used. 

    int1_t isoSPI_IDLE = 1;      // isoSPI in IDLE State (ISOSPI==IDLE). 

    int1_t core_SLEEP  = 1;      // LTC6804 Core in SLEEP State (CORE==SLEEP). 

    int1_t daisyChain  = 0;      // Addressable Bus Communication. 

 

// WRCFG VARIABLE DECLARATION: 

//  3 Total Devices = (Bottom (B) Index=0) + (Middle (M) Index=1) + (Top (T) Index=2). 

    const uint8_t TOTALDEVICES      = 3; 

//  4 Total Command Bytes  = 2 bytes (CMD0 to CMD1) + 2 bytes (PECcmd0 to PECcmd1). 

    const uint8_t TOTALCOMMANDBYTES = 4; 

//  8 Total Data Bytes  = 6 bytes (CFGR0 to CFGR5) + 2 bytes (PECcfgr0 to PECcfgr1). 

    const uint8_t TOTALDATABYTES    = 8; 

// "for loop" variables. 

    int8_t deviceIndex = 0; 

    uint8_t dataIndex  = 0; 

 

// LTC6804-2 A0 to A3 Pin Addresses: Bottom = 0x1, Middle = 0x2, Top = 0x3. 

// Each addressable device has an individual command. 

// Create uint8_t command arrays for spi_write(). 

    uint8_t WriteConfig_CommandArray[TOTALDEVICES][TOTALCOMMANDBYTES] = 

        { 

            { 0x88, 0x01, 0xBE, 0x84 },     // BOTTOM DEVICE. 

            { 0x90, 0x01, 0x21, 0xB4 },     // MIDDLE DEVICE. 

            { 0x98, 0x01, 0xD2, 0x4A }      // TOP DEVICE. 

        }; 

 

// Configure all 3 devices on the Parallel-Addressable LTC6804-2 stack to have: 

// 1. GPIO1 to GPIO5    = 1 (input mode). 

// 2. REFON             = 1 (VREF1 and VREF2 normally on)  

//                        With REFON==1, there is no Reference Wake-Up Time (tREFUP). 

// NOTE: Flags are given arbitrary values to help differentiate between the devices. 

//                        | DEVICE#1 | DEVICE#2 | DEVICE#3 | 

// 3. UnderVoltageFlag  = |  3.1008V |  3.2000V |  2.3008V | 

// 4. OverVoltageFlag   = |  4.1008V |  4.2000V |  4.3008V | 

// 

// | Register | BIT 7  | BIT 6  | BIT 5  | BIT 4  | BIT 3  | BIT 2  | BIT 1  | BIT 0  | 

// | CFGR0    | GPIO5  | GPIO4  | GPIO3  | GPIO2  | GPIO1  | REFON  | SWTEN  | ADCOPT | 

// | CFGR1    | VUV[07]| VUV[06]| VUV[05]| VUV[04]| VUV[03]| VUV[02]| VUV[01]| VUV[00]| 

// | CFGR2    | VOV[03]| VOV[02]| VOV[01]| VOV[00]| VUV[11]| VUV[10]| VUV[09]| VUV[08]| 

// | CFGR3    | VOV[11]| VOV[10]| VOV[09]| VOV[08]| VOV[07]| VOV[06]| VOV[05]| VOV[04]| 
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// Create uint8_t data write arrays for spi_write(). 

    uint8_t WriteConfig_DataArray[TOTALDEVICES][TOTALDATABYTES] = 

        { 

            { 0xFC, 0x02, 0x2A, 0x79, 0x00, 0x00, 0xD5, 0xAE },   // BOTTOM DEVICE. 

            { 0xFC, 0x40, 0x0A, 0x7D, 0x00, 0x00, 0x41, 0x14 },   // MIDDLE DEVICE. 

            { 0xFC, 0x7F, 0xFA, 0x80, 0x00, 0x00, 0x03, 0x10 }    // TOP DEVICE. 

        }; 

 

// A) Function will create a Wake-Up Byte based on LTC6804 Core State vs isoSPI State. 

// void = isoSPI_WakeUp_Write(int1_t isoSPIMode, int1_t isoSPI_IDLE, int1_t core_SLEEP, 

//                            int1_t daisyChain, uint8_t totalDevices) 

    isoSPI_WakeUp_Write(isoSPIMode, isoSPI_IDLE, core_SLEEP, daisyChain, TOTALDEVICES); 

 

// START OF ADDRESS WRCFG SPI WRITE: 

 

// ON AN ADDRESSABLE STACK, EACH DEVICE IS SENT A COMMAND AND DATA INDIVIDUALLY. 

// WRCFG device order: 1) Top 2) Middle 3) Bottom. 

    for (deviceIndex = 2; deviceIndex > -1; deviceIndex--) 

        { 

        // | deviceIndex | devicePosition | Step | 

        // |      2      | Top    (T)     |  1-4 | 

        // |      1      | Middle (M)     |  5   | 

        // |      0      | Bottom (B)     |  6   | 

 

        // 1) Pull CSB low. 

        output_low(CSB); 

 

        // 2) Send Address WRCFG command and PEC Bytes to current LTC6804-2. 

        spi_write(WriteConfig_CommandArray[deviceIndex][0]); 

        spi_write(WriteConfig_CommandArray[deviceIndex][1]); 

        spi_write(WriteConfig_CommandArray[deviceIndex][2]); 

        spi_write(WriteConfig_CommandArray[deviceIndex][3]); 

 

        // 3) Write the 8 CFGR bytes to current LTC6804-2. 

        for (dataIndex = 0; dataIndex < TOTALDATABYTES; dataIndex++) 

            { 

            // | dataIndex | byteWrite    | dataIndex | byteWrite    | 

            // |      0    | CFGR0        |      4    | CFGR4        | 

            // |      1    | CFGR1        |      5    | CFGR5        | 

            // |      2    | CFGR2        |      6    | PECCcfgr0    | 

            // |      3    | CFGR3        |      7    | PECCcfgr1    | 

            spi_write(WriteConfig_DataArray[deviceIndex][dataIndex]); 

            } 

 

        // 4) Pull CSB high. 

        output_high(CSB); 

        

        // 5) Repeat steps 1) to 4) to Address WRCFG Middle LTC6804-2. 

        // 6) Repeat steps 1) to 4) to Address WRCFG Bottom LTC6804-2. 

        } 

 

// END OF ADDRESS WRCFG SPI WRITE: 
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// isoSPI_WakeUp_Write() FUNCTION VARIABLE DECLARATION: 

    int1_t isoSPIMode  = 1;      // 2-wire isoSPI used. 

    int1_t isoSPI_IDLE = 1;      // isoSPI in IDLE State (ISOSPI==IDLE). 

    int1_t core_SLEEP  = 1;      // LTC6804 Core in SLEEP State (CORE==SLEEP). 

    int1_t daisyChain  = 0;      // Addressable Bus Communication. 

 

// WRCFG VARIABLE DECLARATION:  

//  3 Total Devices = (Bottom (B) Index=0) + (Middle (M) Index=1) + (Top (T) Index=2). 

    const uint8_t TOTALDEVICES      = 3; 

//  8 Total Data Bytes  = 6 bytes (CFGR0 to CFGR5) + 2 bytes (PECcfgr0 to PECcfgr1). 

    const uint8_t TOTALDATABYTES    = 8; 

// "for loop" variables. 

    uint8_t dataIndex  = 0; 

// Configure all 3 devices on the Parallel-Addressable LTC6804-2 stack to have: 

// 1. GPIO1 to GPIO5    = 1 (input mode). 

// 2. REFON             = 1 (VREF1 and VREF2 normally on) 

//                        With REFON==1, there is no Reference Wake-Up Time (tREFUP). 

// 3. UnderVoltageFlag  = 2.7008V 

// 4. OverVoltageFlag   = 4.200V 

// Create uint8_t data write arrays for spi_write(). 

    uint8_t WriteConfig_DataArray[TOTALDATABYTES] = 

        { 0xFC, 0x97, 0x16, 0XA4, 0x00, 0x00, 0xCD, 0x9E }; //ALL DEVICES. 
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// A) Function will create a Wake-Up Byte based on LTC6804 Core State vs isoSPI State. 

// void = isoSPI_WakeUp_Write(int1_t isoSPIMode, int1_t isoSPI_IDLE, int1_t core_SLEEP, 

//                            int1_t daisyChain, uint8_t totalDevices) 

    isoSPI_WakeUp_Write(isoSPIMode, isoSPI_IDLE, core_SLEEP, daisyChain, TOTALDEVICES); 

 

 

// START OF BROADCAST WRCFG SPI WRITE: 

 

// 1) Pull CSB low. 

    output_low(CSB); 

 

// 2) Send Broadcast WRCFG command (0x00 0x01) and PEC Bytes (0x3D 0x6E). 

    spi_write(0x00); 

    spi_write(0x01); 

    spi_write(0x3D); 

    spi_write(0x6E); 

 

// 3) Write the 8 CFGR bytes to all LTC6804-2 devices. 

    for (dataIndex = 0; dataIndex < TOTALDATABYTES; dataIndex++) 

        { 

        // | dataIndex | byteWrite    | dataIndex | byteWrite    | 

        // |      0    | CFGR0        |      4    | CFGR4        | 

        // |      1    | CFGR1        |      5    | CFGR5        | 

        // |      2    | CFGR2        |      6    | PECCcfgr0    | 

        // |      3    | CFGR3        |      7    | PECCcfgr1    | 

        spi_write(WriteConfig_DataArray[dataIndex]); 

        } 

 

// 4) Pull CSB high. 

    output_high(CSB); 

 

// END OF BROADCAST WRCFG SPI WRITE: 
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// isoSPI_WakeUp_Write() FUNCTION VARIABLE DECLARATION: 

    int1_t isoSPIMode  = 1;      // 2-wire isoSPI used. 

    int1_t isoSPI_IDLE = 1;      // isoSPI in IDLE State (ISOSPI==IDLE). 

    int1_t core_SLEEP  = 1;      // LTC6804 Core in SLEEP State (CORE==SLEEP). 

    int1_t daisyChain  = 0;      // Addressable Bus Communication. 

 

// ADCV VARIABLE DECLARATION: 

//  3 Total Devices = (Bottom (B) Index=0) + (Middle (M) Index=1) + (Top (T) Index=2). 

    const uint8_t TOTALDEVICES      = 3; 

//  4 Total Command Bytes  = 2 bytes (CMD0 to CMD1) + 2 bytes (PECcmd0 to PECcmd1). 

    const uint8_t TOTALCOMMANDBYTES = 4; 

// Stores results while reading MISO/SDO to confirm ADC Conversions have completed. 

    uint8_t sDORead = 0x00; 

 

// Send ADCV command to the middle device only. 

// | deviceIndex | devicePosition | 

// |      0      | Bottom (B)     | 

// |      1      | Middle (M)     | 

// |      2      | Top    (T)     | 

    int8_t deviceIndex = 1; 

 

// LTC6804-2 A0 to A3 Pin Addresses: Bottom = 0x1, Middle = 0x2, Top = 0x3. 

// Each addressable device has an individual command. 

//    1. ADC Mode            = Normal    (MD[1:0] =  10). 

//    2. Discharge Permitted = True      (DCP     =   1). 

//    3. Cell Selection      = All Cells (CH[2:0] = 000). 

// Create uint8_t command arrays for spi_write(). 

    uint8_t StartCellConversion_CommandArray[TOTALDEVICES][TOTALCOMMANDBYTES] = 

    { 

        { 0x8B, 0x70, 0x2C, 0xA8 },     // BOTTOM DEVICE. 

        { 0x93, 0x70, 0xB3, 0x98 },     // MIDDLE DEVICE. 

        { 0x9B, 0x70, 0x40, 0x66 }      // TOP DEVICE. 

    }; 
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// A) Function will create a Wake-Up Byte based on LTC6804 Core State vs isoSPI State. 

// void = isoSPI_WakeUp_Write(int1_t isoSPIMode, int1_t isoSPI_IDLE, int1_t core_SLEEP, 

//                            int1_t daisyChain, uint8_t totalDevices) 

    isoSPI_WakeUp_Write(isoSPIMode, isoSPI_IDLE, core_SLEEP, daisyChain, TOTALDEVICES); 

 

 

// START OF ADDRESS ADCV AND POLL SPI WRITE THEN SPI READ: 

 

// 1) Pull CSB low. 

    output_low(CSB); 

 

// 2) Send Address ADCV command and PEC Bytes to current LTC6804-2. 

    spi_write(StartCellConversion_CommandArray[deviceIndex][0]); 

    spi_write(StartCellConversion_CommandArray[deviceIndex][1]); 

    spi_write(StartCellConversion_CommandArray[deviceIndex][2]); 

    spi_write(StartCellConversion_CommandArray[deviceIndex][3]); 

 

// 3) MISO/SDO output of the current device is pulled low for the duration of the 

//    conversion (~ XX ms). 

 

// 4) Continue to send clock pulses on SCK to simultaneously prevent isoSPI 

//    Idle Timeout (tIDLE) to IDLE state and monitor/read the updated MISO/SDO  

//    output after every pulse.  

    while (sDORead != 0xFF) 

        { 

        // 5) MISO/SDO output goes high indicating conversions are complete for 

        // the current device. 

 

        // Keep on reading MISO/SDO until sDORead==0xFF; signifying the ADC  

        // Conversion has completed! 

        sDORead = spi_read(0); 

        } 

 

// 6) Pull CSB high to exit polling. 

    output_high(CSB); 

 

// END OF ADDRESS ADCV AND POLL SPI WRITE THEN SPI READ: 
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// isoSPI_WakeUp_Write() FUNCTION VARIABLE DECLARATION: 

    int1_t isoSPIMode  = 1;      // 2-wire isoSPI used. 

    int1_t isoSPI_IDLE = 1;      // isoSPI in IDLE State (ISOSPI==IDLE). 

    int1_t core_SLEEP  = 1;      // LTC6804 Core in SLEEP State (CORE==SLEEP). 

    int1_t daisyChain  = 0;      // Addressable Bus Communication. 

 

// ADCV VARIABLE DECLARATION: 

//  3 Total Devices = (Bottom (B) Index=0) + (Middle (M) Index=1) + (Top (T) Index=2). 

   const int8 TOTALDEVICES = 3; 

 

// A) Function will create a Wake-Up Byte based on LTC6804 Core State vs isoSPI State. 

// void = isoSPI_WakeUp_Write(int1 isoSPIMode, int1 isoSPI_IDLE, int1 core_SLEEP, 

//                            int1 daisyChain, int8 totalDevices) 

   isoSPI_WakeUp_Write(isoSPIMode, isoSPI_IDLE, core_SLEEP, daisyChain, TOTALDEVICES); 

 

// START OF BROADCAST ADCV SPI WRITE: 

 

// 1) Pull CSB low. 

    output_low(CSB); 

 

// 2) Send ADCV command (0x03 0x70) and PEC Bytes (0xAF 0x42). 

//    1) ADC Mode            = Normal    (MD[1:0] =  10). 

//    2) Discharge Permitted = True      (DCP     =   1). 

//    3) Cell Selection      = All Cells (CH[2:0] = 000). 

    spi_write(0x03); 

    spi_write(0x70); 

    spi_write(0xAF); 

    spi_write(0x42); 

 

// 3) Pull CSB high. 

    output_high(CSB); 

 

// END OF BROADCAST ADCV SPI WRITE: 
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// isoSPI_WakeUp_Write() FUNCTION VARIABLE DECLARATION: 

    int1_t isoSPIMode  = 1;      // 2-wire isoSPI used. 

    int1_t isoSPI_IDLE = 1;      // isoSPI in IDLE State (ISOSPI==IDLE). 

    int1_t core_SLEEP  = 1;      // LTC6804 Core in SLEEP State (CORE==SLEEP). 

    int1_t daisyChain  = 0;      // Addressable Bus Communication. 

 

// PLADC VARIABLE DECLARATION: 

//  3 Total Devices = (Bottom (B) Index=0) + (Middle (M) Index=1) + (Top (T) Index=2). 

    const uint8_t TOTALDEVICES      = 3; 

//  4 Total Command Bytes  = 2 bytes (CMD0 to CMD1) + 2 bytes (PECcmd0 to PECcmd1). 

    const uint8_t TOTALCOMMANDBYTES = 4; 

// Stores results while reading MISO/SDO to confirm ADC Conversions have completed. 

    uint8_t sDORead = 0x00; 

 

// Send Address PLADC command to the middle device only. 

// | deviceIndex | devicePosition | 

// |      0      | Bottom (B)     | 

// |      1      | Middle (M)     | 

// |      2      | Top    (T)     | 

    int8_t deviceIndex = 1; 

 

// LTC6804-2 A0 to A3 Pin Addresses: Bottom = 0x1, Middle = 0x2, Top = 0x3. 

// Each addressable device has an individual command. 

// Create uint8_t command arrays for spi_write(). 

    uint8_t PollADC_CommandArray[TOTALDEVICES][TOTALCOMMANDBYTES] = 

        { 

            { 0x8F, 0x14, 0x70, 0x86 },     // BOTTOM DEVICE. 

            { 0x97, 0x14, 0xEF, 0xB6 },     // MIDDLE DEVICE. 

            { 0x9F, 0x14, 0x1C, 0x48 }      // TOP DEVICE. 

        }; 

 

 

 

 

 



LINEAR TECHNOLOGY CORPORATION      1630 McCarthy Blvd., Milpitas, CA 95035-7487     (408) 432-1900      TELEX: 499-3977      FAX: (408) 434-0507 

// A) Function will create a Wake-Up Byte based on LTC6804 Core State vs isoSPI State. 

// void = isoSPI_WakeUp_Write(int1 isoSPIMode, int1 isoSPI_IDLE, int1 core_SLEEP, 

//                            int1 daisyChain, int8 totalDevices) 

   isoSPI_WakeUp_Write(isoSPIMode, isoSPI_IDLE, core_SLEEP, daisyChain, TOTALDEVICES); 

 

// START OF ADDRESS PLADC SPI WRITE THEN SPI READ: 

 

// 1) Pull CSB low. 

    output_low(CSB); 

 

// 2) Send Address PLADC command and PEC Bytes to current LTC6804-2. 

    spi_write(PollADC_CommandArray[deviceIndex][0]); 

    spi_write(PollADC_CommandArray[deviceIndex][1]); 

    spi_write(PollADC_CommandArray[deviceIndex][2]); 

    spi_write(PollADC_CommandArray[deviceIndex][3]); 

 

// 3) MISO/SDO output of the bottom device is pulled low for the duration of the 

//    conversion (~ XX ms). 

 

// 4) Continue to send clock pulses on SCK to simultaneously prevent isoSPI 

//    Idle Timeout (tIDLE) to IDLE state and monitor/read the updated MISO/SDO  

//    output after every pulse.  

    while (sDORead != 0xFF) 

        { 

        // 5) MISO/SDO output goes high indicating conversions are complete for 

        // the current device. 

 

        // Keep on reading MISO/SDO until sDORead==0xFF; signifying the ADC  

        // Conversion has completed! 

        sDORead = spi_read(0); 

        } 

 

// 6) Pull CSB high to exit polling. 

    output_high(CSB); 

 

// END OF ADDRESS PLADC SPI WRITE THEN SPI READ: 
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// isoSPI_WakeUp_Write() FUNCTION VARIABLE DECLARATION: 

    int1_t isoSPIMode  = 1;      // 2-wire isoSPI used. 

    int1_t isoSPI_IDLE = 1;      // isoSPI in IDLE State (ISOSPI==IDLE). 

    int1_t core_SLEEP  = 1;      // LTC6804 Core in SLEEP State (CORE==SLEEP). 

    int1_t daisyChain  = 0;      // Addressable Bus Communication. 

 

// RDCVA VARIABLE DECLARATION: 

//  3 Total Devices = (Bottom (B) Index=0) + (Middle (M) Index=1) + (Top (T) Index=2). 

    const uint8_t TOTALDEVICES      = 3; 

//  4 Total Command Bytes  = 2 bytes (CMD0 to CMD1) + 2 bytes (PECcmd0 to PECcmd1). 

    const uint8_t TOTALCOMMANDBYTES = 4; 

//  8 Total Data Bytes  = 6 bytes (CFGR0 to CFGR5) + 2 bytes (PECcvar0 to PECcvar1). 

    const uint8_t TOTALDATABYTES    = 8; 

// "for loop" variables. 

    int8_t deviceIndex = 0; 

    uint8_t dataIndex = 0; 

 

// LTC6804-2 A0 to A3 Pin Addresses: Bottom = 0x1, Middle = 0x2, Top = 0x3. 

// Each addressable device has an individual command. 

// Create uint8_t command arrays for spi_write(). 

    uint8_t RDCVA_CommandArray[TOTALDEVICES][TOTALCOMMANDBYTES] = 

    { 

        { 0x88, 0x04, 0x84, 0x28 },     // BOTTOM DEVICE. 

        { 0x90, 0x04, 0x1B, 0x18 },     // MIDDLE DEVICE. 

        { 0x98, 0x04, 0xE8, 0xE6 }      // TOP DEVICE. 

    }; 

 

// Create uint8_t data read arrays for spi_read(). 

    uint8_t RDCVA_DataArray[TOTALDEVICES][TOTALDATABYTES] = 

    { 

        { 0, 0, 0, 0, 0, 0, 0, 0 },     // BOTTOM DEVICE. 

        { 0, 0, 0, 0, 0, 0, 0, 0 },     // MIDDLE DEVICE. 

        { 0, 0, 0, 0, 0, 0, 0, 0 }      // TOP DEVICE. 

    }; 
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// A) Function will create a Wake-Up Byte based on LTC6804 Core State vs isoSPI State. 

// void = isoSPI_WakeUp_Write(int1 isoSPIMode, int1 isoSPI_IDLE, int1 core_SLEEP, 

//                            int1 daisyChain, int8 totalDevices) 

    isoSPI_WakeUp_Write(isoSPIMode, isoSPI_IDLE, core_SLEEP, daisyChain, TOTALDEVICES); 

 

// START OF ADDRESS RDCVA SPI WRITE THEN SPI READ: 

 

// ON AN ADDRESSABLE STACK, EACH DEVICE IS SENT A COMMAND THEN DATA IS READ INDIVIDUALLY. 

// RDCVA device order: 1) Bottom 2) Middle 3) Top. 

    for (deviceIndex = 0; deviceIndex < TOTALDEVICES; deviceIndex++) 

        { 

        // | deviceIndex | devicePosition | Step | 

        // |      0      | Bottom (B)     |  1-4 | 

        // |      1      | Middle (M)     |  5   | 

        // |      2      | Top    (T)     |  6   | 

 

        // 1) Pull CSB low. 

        output_low(CSB); 

 

        // 2) Send Address RDCVA command and PEC Bytes to current LTC6804-2. 

        spi_write(RDCVA_CommandArray[deviceIndex][0]); 

        spi_write(RDCVA_CommandArray[deviceIndex][1]); 

        spi_write(RDCVA_CommandArray[deviceIndex][2]); 

        spi_write(RDCVA_CommandArray[deviceIndex][3]); 

 

        // 3) Read the 8 CVAR bytes from current LTC6804-2. 

        for (dataIndex = 0; dataIndex < TOTALDATABYTES; dataIndex++) 

            { 

            // | dataIndex | byteReadBack | dataIndex | byteReadBack | 

            // |      0    | CVAR0        |      4    | CVAR4        | 

            // |      1    | CVAR1        |      5    | CVAR5        | 

            // |      2    | CVAR2        |      6    | PECcvar0     | 

            // |      3    | CVAR3        |      7    | PECcvar1     | 

            RDCVA_DataArray[deviceIndex][dataIndex] = spi_read(0); 

            } 

 

        // 4) Pull CSB high. 

        output_high(CSB); 

         

        // 5) Repeat steps 1) to 4) to Address RDCVA Middle LTC6804-2. 

        // 6) Repeat steps 1) to 4) to Address RDCVA Top LTC6804-2. 

        } 

 

// END OF ADDRESS RDCVA SPI WRITE THEN SPI READ: 
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// isoSPI_WakeUp_Write() FUNCTION VARIABLE DECLARATION: 

    int1_t isoSPIMode  = 1;      // 2-wire isoSPI used. 

    int1_t isoSPI_IDLE = 1;      // isoSPI in IDLE State (ISOSPI==IDLE). 

    int1_t core_SLEEP  = 1;      // LTC6804 Core in SLEEP State (CORE==SLEEP). 

    int1_t daisyChain  = 0;      // Addressable Bus Communication. 

 

// CLRCELL VARIABLE DECLARATION: 

//  3 Total Devices = (Bottom (B) Index=0) + (Middle (M) Index=1) + (Top (T) Index=2). 

    const uint8_t TOTALDEVICES      = 3; 

//  4 Total Command Bytes  = 2 bytes (CMD0 to CMD1) + 2 bytes (PECcmd0 to PECcmd1). 

    const uint8_t TOTALCOMMANDBYTES = 4; 

 

// Send Address CLRCELL command to the middle device only. 

// | deviceIndex | devicePosition | 

// |      0      | Bottom (B)     | 

// |      1      | Middle (M)     | 

// |      2      | Top    (T)     | 

    int8_t deviceIndex = 1; 

     

// LTC6804-2 A0 to A3 Pin Addresses: Bottom = 0x1, Middle = 0x2, Top = 0x3. 

// Each addressable device has an individual command. 

// Create uint8_t command arrays for spi_write(). 

    uint8_t ClearCell_CommandArray[TOTALDEVICES][TOTALCOMMANDBYTES] = 

        { 

            { 0x8F, 0x11, 0x4A, 0x2A },     // BOTTOM DEVICE. 

            { 0x97, 0x11, 0xD5, 0x1A },     // MIDDLE DEVICE. 

            { 0x9F, 0x11, 0x26, 0xE4 }      // TOP DEVICE. 

        }; 
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// A) Function will create a Wake-Up Byte based on LTC6804 Core State vs isoSPI State. 

// void = isoSPI_WakeUp_Write(int1 isoSPIMode, int1 isoSPI_IDLE, int1 core_SLEEP, 

//                            int1 daisyChain, int8 totalDevices) 

    isoSPI_WakeUp_Write(isoSPIMode, isoSPI_IDLE, core_SLEEP, daisyChain, TOTALDEVICES); 

 

// START OF ADDRESS CLRCELL SPI WRITE: 

// 1) Pull CSB low. 

    output_low(CSB); 

 

// 2) Send CLRCELL command and PEC Bytes to current LTC6804-2. 

    spi_write(ClearCell_CommandArray[deviceIndex][0]); 

    spi_write(ClearCell_CommandArray[deviceIndex][1]); 

    spi_write(ClearCell_CommandArray[deviceIndex][2]); 

    spi_write(ClearCell_CommandArray[deviceIndex][3]); 

 

// 3) Pull CSB high. 

    output_high(CSB); 

 

// END OF ADDRESS CLRCELL SPI WRITE: 
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// isoSPI_WakeUp_Write() FUNCTION VARIABLE DECLARATION: 

    int1_t isoSPIMode  = 1;      // 2-wire isoSPI used. 

    int1_t isoSPI_IDLE = 1;      // isoSPI in IDLE State (ISOSPI==IDLE). 

    int1_t core_SLEEP  = 1;      // LTC6804 Core in SLEEP State (CORE==SLEEP). 

    int1_t daisyChain  = 0;      // Addressable Bus Communication. 

 

// CLRCELL VARIABLE DECLARATION: 

//  3 Total Devices = (Bottom (B) Index=0) + (Middle (M) Index=1) + (Top (T) Index=2). 

   const int8 TOTALDEVICES = 3; 

 

// A) Function will create a Wake-Up Byte based on LTC6804 Core State vs isoSPI State. 

// void = isoSPI_WakeUp_Write(int1 isoSPIMode, int1 isoSPI_IDLE, int1 core_SLEEP, 

//                            int1 daisyChain, int8 totalDevices) 

   isoSPI_WakeUp_Write(isoSPIMode, isoSPI_IDLE, core_SLEEP, 

                       daisyChain, TOTALDEVICES); 

       

// START OF BROADCAST CLRCELL SPI WRITE: 

 

// 1) Pull CSB low. 

   output_low(CSB); 

 

// 2) Send CLRCELL command (0x07 0x11) and PEC Bytes (0xC9 0xC0). 

   spi_write(0x07); 

   spi_write(0x11); 

   spi_write(0xC9); 

   spi_write(0xC0); 

 

// 3) Pull CSB high. 

   output_high(CSB); 

 

// END OF BROADCAST CLRCELL SPI WRITE: 

 


