


AVR forum - Interfacing the ADS8344 an 16Bit ADC via SPI interface

meinzi - Apr 14, 2007 - 04:17 PM
Post subject: Interfacing the ADS8344 an 16Bit ADC via SPI interface

Hello 
Who needs an accurate ADC with more than 10 bit resolution? I did! 
Ok here is the c file and circuit drawing for implementing the Burr-Brown ADS 8344 to your project. 
The ADC has 8-channel Multiplexer for 8 singleended and differental inputs. All you need is a reference voltage such as LM285. 
Important for noiseless readings is the 10 Ohm /10�F low pass filter as shown in the circuit diagram. 
For interfacing to an AVR CPU we use the SPI of AVR cpu's. 



best regards 
Klaus 
[color=green]
Code:

unsigned int adc_value; 
init_ads8344(); // Setting ADC for external clock mode 
start_ads8344(); // Initializing SPI Interfac 
for (char channel=0;channel<8;channel++) 
{ 
  adc_value = read_ads8344(channel,1); 
} 
stop_ads8344(); // Stop using SPI Interface 
[/color]

hoguowi - May 06, 2007 - 10:44 AM
Post subject: RE: Interfacing the ADS8344 an 16Bit ADC via SPI interface

my ads8344 BUSY PIN and DOUT PIN is always high!why?

hoguowi - May 06, 2007 - 10:47 AM
Post subject: RE: Interfacing the ADS8344 an 16Bit ADC via SPI interface

sorry,I cann't Download.

meinzi - May 27, 2007 - 04:40 PM
Post subject: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI interfa

hoguowi wrote:
my ads8344 BUSY PIN and DOUT PIN is always high!why?


Hello 
please be shure that your datapins input and output pins are correctly connected. 
redownload my files and see how it should be. 

Klaus

Taipan - Aug 22, 2007 - 11:15 AM
Post subject: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI int

Thanks for the code and the schematic meinzi. Certainly made it easy for a beginner like myself to get my first attempt at SPI working. I have one small question. For testing I have connected a pot to channel 0 and have been displaying the results on an LCD. For some reason when I wind the pot from 0 - 5V I get the values going from 0 to 32768 then it jumps to -32768 and goes back to 0. Apart from changing the pins to suit an Atmega16 I have not changed your code at all. Any ideas?

MegaUSBFreak - Aug 22, 2007 - 11:59 AM
Post subject: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI int

that�s the difference between signed and unsigned 16 bit integers...

jjurek3 - Aug 22, 2007 - 09:15 PM
Post subject: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI int

Klaus, I have a question for you, in your code: 

Code:

   channel = (channel & 0x01)<<2 | (channel & 0x06)>>1; // Kanaldekodierung laut Datenblatt �ndern 
   SPDR = 0x80 | (channel & 0x07)<<4 | (single & 0x01) <<2 | (ads8344_power_mode & 0x03);


Is this how your configuring your control byte for the ADS8344? Why are you writing it to the SPDR? I thought you could just write the control byte info to Din on the ADS8344. I'm confused, and of course, trying also to setup the ADS8344 configuration.

MegaUSBFreak - Aug 22, 2007 - 09:28 PM
Post subject: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI int

Quote:
I thought you could just write the control byte info to Din on the ADS8344.


DIN is a serial data input pin of the ADS8344. You simply can�t write a whole byte to it. 
It has to be seriall shifted in. This is done by the SPI interface of TH AVR. And the SPDR is the place where you write the data to be shifted out.

jjurek3 - Aug 24, 2007 - 08:06 PM
Post subject: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI int

I am trying to read Chanel 0, I have 2.5V applied to it, and I'm fairly confident of my wiring. On the scope for the clock line I get 24 pulses and my Din is also receiving a signal, I believe I am sending the control byte correctly. For my testing purposes, I just have these two lines to initialize the ADS8344: 
Code:

SPDR = 0x07;     //Bit 7 enabled to 'start' 
                 //Bit 6-4 are A2A1A0 for selection of analog input lines, use Chanel 0; thus A2A1A0 = 000, +IN at chanel 0, -IN at COM 
                //Bit 3, reserved 
                //Bit 2, SGL/DIF enable high for single input mode 
            //BIT 1,0, PD1PD0 should be 11 to use external clock, the controller's clock 

And then within my while loop, the first line to be executed is: 
Code:

SPDR |= 0x80;


I then proceed to read data from the SPDR and write to continue to push Dout data. 
Code:

delay_ms(650); 
PORTB.0 = 0;           //chip select low stops digital conversion                                
first = spi(0x00);     //read first byte in master recieve buffer    
SPDR = 0xFF; 
delay_us(2);                   //to give clarity between 8 pulse signals on oscilloscope 
second = spi(0x00);    //read second byte  
SPDR = 0xFF; 
third = spi(0x00); 
SPDR = 0xFF; 
PORTB.0 = 1;           //chip select starts new thermal couple to digital conversion  
printf("%i, %i, %i\n\r", first, second, third); 


My Din line does not show exactly what I expect on the scope, I believe it should represent 0x87. I haven't touched the busy line yet, I was hoping that would be the last part, tweaking the device to ensure I do not lose data during transmission. 

One thing on my wiring, I didn't have SHDN connected to VCC, in double checking, I now get an output signal with it connected, but the last output pulse slowly tapers and is contaminating my data. 

Any suggestions?

MegaUSBFreak - Aug 24, 2007 - 08:19 PM
Post subject: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI int

Quote:
...SPDR = 0xFF; 
third = spi(0x00); 
SPDR = 0xFF; 
... 


does the SPDR and spi() calls take care of the SPI_SPIF_flag = SPI_Interrupt flag? 

you should not read and/or write the SPDR during a data_transfer.

jjurek3 - Aug 24, 2007 - 09:33 PM
Post subject: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI int

spi() function: 
Code:

unsigned char spi(unsigned char data) 
{ 
SPDR=data; 
while ((SPSR & (1<<SPIF))==0); 
return SPDR; 
}


It doesn't take care of the interrupt flag, but I'm not using interrupts. 

And the SPDR = 0xFF; line was just following in line with how you did it. I thought the way the SPI worked was as follows: 

Stop converting data, read from the first 8 bits from the buffer, then in order to read the next 8 bits, you have to write data to the slave by writing to the SPDR. After doing that, you can then read the next 8 bits. Is this right, is this how the shift register works?? Or can I just keep reading from the SPDR three times without ever writing to it to push Dout out?

MegaUSBFreak - Aug 24, 2007 - 09:58 PM
Post subject: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI int

Quote:
It doesn't take care of the interrupt flag, but I'm not using interrupts.


Oh yes, it does. 
Code:
while ((SPSR & (1<<SPIF))==0);

It starts transmission and waits until transmission is completed. 
should work.

MegaUSBFreak - Aug 24, 2007 - 10:06 PM
Post subject: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI int

But wait, 

_You_ are accessing SPDR without taking care of it. 

Just use the spi() function. 
To send AND to receive the data. 

Look at the function. It puts your value into the SPDR waits until transmission has completed, then returns the just received data. 

I�m no C specialist but you should use it like 
spi_read = spi(spi_send) 

Maybe a C specialist can clarify this. Please.

theusch - Aug 24, 2007 - 11:02 PM
Post subject: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI int

I went through this with jj's previous thread. The last code he posted interfacing to the other device had none of the spurious SPDR references. (In general when using Codevision's spi() primitive for an SPI master I'd see no reason to every have any references to SPDR in the source code. At least I never have. 

Lee

jjurek3 - Aug 24, 2007 - 11:09 PM
Post subject: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI int

Yeah... I'm not a C specialist by any means either. 

Does anyone else know why my Dout signal is tapering on the last pulse? Any ideas for cleaning up the signal? I tried monitoring the BUSY line, it never goes high to signal the initiation of data transmission. 

I have a blown chip don't I... I initially had it wired wrong... as in I didn't have SHDN and VREF to VCC, and COM to ground...

Taipan - Sep 01, 2007 - 09:06 AM
Post subject: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI int

I really hate to ask more stupid questions, I just can't figure this out though. I have an ADS8344EVM evaluation board and I have it connected to an Atmega16 mounted in an STK500. I am supplying 5V power to the ADS8344 from the STK500 and am using a battery pack to supply 3V to the external VREF on the ADS8344. My problem is when I first turn the power on I am only getting a 14bit return from the ADS8344. I have to physically disconnect and reconnect the CS wire while it is running and then I get the 16 bit return. After that it works fine. I just have no idea why this happens and how to overcome it. Any ideas?

MegaUSBFreak - Sep 01, 2007 - 12:12 PM
Post subject: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI int

Quote:
I am supplying 5V power to the ADS8344 from the STK500 and am using a battery pack to supply 3V to the external VREF on the ADS8344.


If I understand you right, then you have two supplies. 
* Power from the STK500. Is it 5V or 3.3V to supply the ADC�s VCC? 
* and the 3V battery to just supply the VREF pin of the ADC. 

If so, then you MUST first apply VCC to the ADC and after that you have to connect the battery to VREF. 
When switching off you first have to disconnect the battery from VREF, then disconnect/switch_off VCC. 

This you can see in the ADS� datasheet: 
in the Absolute Maximum Ratings you may find that: 
--> All analog input must mot exceeed VCC+0.3V 
in then VREF section you may see: 
--> VRef must mot exceeed VCC. 

So for me it�s an power sequencing problem. 

I recommend to use a low_dropout 3V Reference chip. Like MAX6003 for example and get rid of the battery.

Taipan - Sep 01, 2007 - 11:48 PM
Post subject: Re: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via SPI

MegaUSBFreak wrote:

If I understand you right, then you have two supplies. 
* Power from the STK500. Is it 5V or 3.3V to supply the ADC�s VCC? 
* and the 3V battery to just supply the VREF pin of the ADC. 

Yes I have 2 supplies. The STK500 is supplying 5V to the ADC's VCC. and the 3V battery is just for the VREF as I am using it to read a 3V accelerometer and want to get the full range. 
MegaUSBFreak wrote:

If so, then you MUST first apply VCC to the ADC and after that you have to connect the battery to VREF. 
When switching off you first have to disconnect the battery from VREF, then disconnect/switch_off VCC. 

I have tried this and it is still giving me a 14 bit reading. I still have to disconnect and reconnect CS to fix it. 
MegaUSBFreak wrote:

So for me it�s an power sequencing problem. 

I recommend to use a low_dropout 3V Reference chip. Like MAX6003 for example and get rid of the battery.
I will do as you suggest, the battery was just a temporary supply. Thanks Klaus.

MegaUSBFreak - Sep 02, 2007 - 07:31 PM
Post subject: RE: Re: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC via

Quote:
I have tried this and it is still giving me a 14 bit reading. I still have to disconnect and reconnect CS to fix it.

Don�t you have a free port to connect CS to the AVR, so you can activate and deactivate CS?

Taipan - Sep 02, 2007 - 10:52 PM
Post subject: Re: RE: Re: RE: Re: RE: Interfacing the ADS8344 an 16Bit ADC

MegaUSBFreak wrote:
Quote:
I have tried this and it is still giving me a 14 bit reading. I still have to disconnect and reconnect CS to fix it.

Don�t you have a free port to connect CS to the AVR, so you can activate and deactivate CS?

Yes, I am using a free port for the CS. I have tried activating and deactivating in software but it makes no difference. I have to physically disconnect and reconnect after the code is running to get the right results. I have been puzzling over this for a while. I just thought I'd ask as I don't want to have the same problem when I design a pcb.

MegaUSBFreak - Sep 03, 2007 - 09:00 AM
Post subject: RE: Re: RE: Re: RE: Re: RE: Interfacing the ADS8344 an 16Bit

Strange, 

can you send us the schematic?

Taipan - Sep 03, 2007 - 11:14 PM
Post subject: RE: Re: RE: Re: RE: Re: RE: Interfacing the ADS8344 an 16Bit

The schematic for the ADS8344EVM is on this ADS8344EVM.pdf 

I am just using push on cables to connect the port pins on the STK500 to the ADS8344EVM.

jjurek3 - Sep 11, 2007 - 07:44 PM
Post subject: RE: Re: RE: Re: RE: Re: RE: Interfacing the ADS8344 an 16Bit

I replaced my chip, the output looks somewhat ok now, I am getting 8 Dout pulses before my busy high signal, and then the last 16 after the Busy spikes high. 

An issue that I'm having, is that after the last pulse, the signal is not clean. It should go back to 0V, and it shows going to 0V, but it also shows staying high at 5V. If I try to stop the signal on the scope to capture the signal, its a 50/50 if the signal went low or high. How can I clean this up? 

It was really bad, but then I put a 650ms delay before the first read. Now it only happens at certain input voltages. Some examples, bad at 1.5V and 1.6V, but ok at 1.3, 1.4, 1.7, and 1.8. It doesn't seem to impact the actual data that gets read, b/c when I output it, the data in terminal looks logical to the pulses. I don't understand why this is happening. 

Also, I am reading 4 times, 32 clock cycles to capture the LSB. The datasheet states that the last 7 clock cycles shift zeros out on the Dout line. That Busy and Dout go to high impedance states when CS goes High. Do I need to set this up, or is this part of the device operation? I see that my select line does go high to cut off the last 7 pulses from Dout, does that mean all I need to do is shift that read to the right 7 bits? 

Also, is this the correct conversion formula I should be using? 


Quote:

ADC = (Vin * 65535)/Vref



Thanks!

jjurek3 - Sep 11, 2007 - 09:14 PM
Post subject:

ok, I the formula for ADC I posted earlier is wrong, I meant: 
Quote:
ADC = Vin/65535 * 5


Even so, I'm not getting the right output... 
Code:



        second = (second << 1) && 0x7F; 
        temp_third_upper = ((unsigned long int)third & 0x80) << 1; 
        msbyte_adc = ((second | temp_third_upper)/65535) * 5; 
        temp_third_lower = third << 1; 
        fourth = fourth >> 7; 
        lsbyte_adc = ((temp_third_lower | fourth) / 65535) * 5; 
        printf("%04f, %04f\n\r", msbyte_adc, lsbyte_adc); 
[/code][/quote]

MegaUSBFreak - Sep 11, 2007 - 09:45 PM
Post subject:

Quote:
ok, I the formula for ADC I posted earlier is wrong, I meant: 

ADC = Vin/65535 * 5 


--> 

to calculate the voltage out of the ADCValue: 
Quote:
VMeas = ADCValue / 65536 * VRef


to calculate ADCValue out of the input voltage: 
Quote:
ADCValue = 65536 * VIn / VRef

theusch - Sep 11, 2007 - 09:59 PM
Post subject:

Quote:

to calculate the voltage out of the ADCValue: 
Quote: 
VMeas = ADCValue / 65536 * VRef 

Remember that nearly all of the time you want to do the multiply >>before<< the divide when doing integer calculations. I'm assuming that ADCValue is the 16-bit integer returned from the external ADC. There is no hint of floating point calculations that I can see. Even with the bit-fussing shown, there will only be coarse steps in the result. Doing the multiply first will give 5x as many steps. 

Lee

jjurek3 - Sep 12, 2007 - 08:35 PM
Post subject:

I got the conversion to terminal correct, I believe. 

When I vary the voltage on channel 0 from 0 to 2.5V, my output on terminal follows by about 0.1 to 0.15V low. When varying the voltage above 2.7V, it actually resets to zero and then increases with the same offset. 

I'm operating with a 5V reference, which is Vcc. The specs show that I should be able to take the analog positive input up to Vref. My Com is grounded, I have the mode to sgl, I have two bypass capacitors of about 10uf on Vref...I've tried it with them off... What gives? Has anyone seen this before?

theusch - Sep 12, 2007 - 09:12 PM
Post subject:

Quote:

I got the conversion to terminal correct, I believe. 

But it is always low--like it was rounding down, eh? 

Quote:

above 2.7V, it actually resets to zero and then 

Sounds like an overflow or signed/unsigned problem somewhere in the arithmetic. 

Have you dumped the raw 16-bit count number in hex (or decimal) to your output device along with your converted value? Not your convoluted adjusted value, but the raw 16 bits. Examining a table of these along with the input voltage, the voltage >>actually at the reading pin<<, the >>actual<< reference voltage used, and an estimation of the ripple on the signal, ground, supply, and reference lines should show exactly what is going on.

jjurek3 - Sep 13, 2007 - 07:30 PM
Post subject:

Thanks Lee, I did as you suggested and found that I needed to change one of my variables from int to unsigned long int. My output is now correct, but low by about 0.09V. I found out that this is probably b/c of my ground after measuring it and being a little higher than I'd like. 

Now all I have to do is tackle switching between channels; Shouldn't be too bad! 

Thanks for your help!

dangerousdan21 - Oct 13, 2007 - 03:10 AM
Post subject: displaying the 16bit output...

Hi, 

Im very new to winavr and need to interface the ADS8344 to an atmega32. Through painstaking trail and error and a LOT of help from this forum ive managed to take readings from the ADC and send them out the UART port so i could read in teraterm. 

I thought all was going well until i realized that when i attached the input to ground i got 0 (Good) however when i attached the input to VCC +5v (what i have as my reference) i only get 31(decimal) ie: 11111 not 16bits... 

I used alot of code from meinzi example and i realize that the output of the ADC is put in an unsigned long int. What im thinking is that when i send it out the uart port im only sending say the MSB of the 16 bit variable. 

I use:
Code:
print(itoa(read_ADC(0,1), temp, 10),0);
to send it out the uart. 

where:
Code:
uint16_t temp[16];


and: read_ADC(0,1) sets up the SPI, gets a single ended result from one channel of the ADS8344 and returns it as a unsigned long int. 

Is there a way to type cast the unsigned long int to a string? or a better way to 'print' it? 

Im sure this is very basic to most of you but im really taking a crash course in C and micro controllers in general!!!

Taipan - Oct 13, 2007 - 04:37 AM
Post subject: Re: displaying the 16bit output...

dangerousdan21 wrote:


I use:
Code:
print(itoa(read_ADC(0,1), temp, 10),0);
to send it out the uart. 

where:
Code:
uint16_t temp[16];

I really don't know what I am talking about, so maybe this is not the solution but try 
Code:
print(utoa(read_ADC(0,1), temp, 10),0);
to send unsigned int to the uart. That got my code working right.
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