Voltage Generation by CANIO

I) To generate a 0..5VDC or 0..10VDC signal by a CANIO, supplied by 12 or 24V some things have to be considered.
1. The PWM/IPWM output of the CANIO must be set to „normal dither“ and dither amplitude set to zero. This results in a 1kHz PWM signal, which will be measured as stable by a Multimeter, but if supplied to other electronic device as steering signal, this signal might be not good enough.

2. PWM-signal of 1. can go from 3% to 100% will result in about 1 .. 24V, so PWM must be limited, or signal must be reduced via Voltage-division by resistors. Supply voltage can be read internally by CANIO, and signal then divided by this value:  setpoint_pwm = MUL_DIV (setpoint_5V_0_1000, 5000,supply_voltage);
A)  So to generate 5V in 25V system, output would have to be limited to about 20%, which might be a problem for resolution
3. both things considered above still have two problems:

A) Non-linearity, as there is no load on transistor (some mA), a 5% PWM-signal on Transistor will result in >10%
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B) signal has ripple, if not smoothened/filtered, as it is still a PWM, i.e. giving for example 24V for  0,1ms and 0V for 0.9ms

4. To solve the two problems, external resistors/capacitors might be necessary. 

5. Problem 3A can be solved by a 1k (Pull-down) Resistor (1watt) or two in parallel at PWM-output to GND, which gives a load to transistor and makes 5% pwm not result at 10% but at 5.1%. If average voltage generated by PWM is kept below 5 V, also an analog input, configured to 4..20mA mode, might be used as pull-down.
6. Problem 3B can be solved by a Resistor, followed by a capacitor to GND.  The result of  R*C must be bigger than 1ms (because of PWM of 1kHz)

7. Depending on impedance/resistance to GND and time constant (Filter) of  input receiving this signal,  topic 6 and 2A can be solved easier: assuming the input already has sufficient internal RC-filter to smoothen 1kHz-PWM, and impedance of 5KOhm, one transistor of 20kOhm at output of CANIO to reading device would be enough, dividing signal from 25V to 5V, adding some resistance to increase time-constant of resulting  RC-filter of internal device.
II)  New possibility since July 2013:

With special Firmware of CANIO, outputs 6+7 can be set to 2,4,5 or 10kHz  instead of 1kHz. This is set by Parameters of PWM6/ I/O6, if set to normal dither (no current control!!), and dither frequency >100Hz.
111hz results in 2kHz

125hz results in 4kHz

143hz results in 5kHz

167hz results in 10kHz

For both outputs together!
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Increasing frequency enables an input with smaller internal filter to still read a stable signal.

Additionally, it is possible, to connect voltage output back to analog input of CANIO and switch this input to 0..20mA-mode. This switches a resistor of 250Ohm to GND, thus providing a pulldown.. Care must be taken to keep pwm-ration below a range, where average voltage reaches 10V, as otherwise 4..20mA detection will detect overload, and switch back to 0..10V-mode (20kOhm pull-down only!).

Below picture shows Voltage (blue) measured from AI5, which is configured to 4..20mA-mode, and connected to output 7, which is sending 0..45% pwm, at 25V supply, and 4kHz
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Same with 10khz:
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It shows, that with 10khz, Transistor does not do completely, what he is told, as only 5V are reached instead of 8V. 

And also at very small PWM-Ratio, below 0.5V it is non-linear.
But in-between it does not look bad.

And most important advantage: No external Resitor – Capacitor - Resistor – needed, assuming that the device, where voltage signal is sent to, has at least a minimal internal filter!

With 2khz and reduced pwm:
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With lower supply, 12V, it works better: here 2khz
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40.4% at 24V returns 5V, i.e. real pwm after transitor is <20%

Therefore with 5kHz:
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