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being validated all together by the LDAC 
signal, the SPI commands received by 
each of the converters in turn can be first 
stored in a latch. This option is not used 
here. You can find further details in the 
device datasheet.

As the circuit shows, the TLC5628 has two sepa-
rate voltage reference inputs (pins 11 and 14), 
one for each group of four converters. 

The external voltage reference common to the 
first four converters, here 1.235 V, provided 
by D1, an LM385, is connected to one end of 
the dividers, whose other ends are connected 
to ground. Hence each of the divider positions 
provides a voltage that is directly linked to the 
reference voltage.

Clearly, this is the feature we are going to be 
exploiting by using one of the D/A converters 
to programme the reference voltage for the 
other group of converters, thereby increasing 
the resolution.

The other three outputs from the first group can 
still be used with their normal 8-bit resolution. 
So ultimately, in combination with the output 
gain doubling option on each of the TLC5628’s 
converters, the 8-bit resolution covers three volt-
age ranges from an initial 1.235 V reference. 
By combining the RNG (range) bits for the con-
verter providing the reference voltage and for 
the channel being used, we obtain the following 
three ranges:

0 to 1.235 V
0 to 2.47 V
0 to 4.94 V

This is indeed equivalent to an increase in reso-
lution. So in all we now have seven analogue 
outputs: four ‘high resolution’ outputs and three 
normal 8-bit outputs.

Of course, other types of converter may well be 
perfectly suitable for this circuit, if they have 
similar characteristics; for example, TLV5628, 
TLC5620, TLV5620, or TLV5604.
However, it should be noted that cascading two 
converters in this way has the disadvantage 
that their respective precision errors may add 
together.

What’s more, by virtue of its architecture, this 
digital/analogue converter is more like a pro-
grammable potentiometer than a conventional 
DAC based on an R2R network.
As this trick works really well without the need 
to add any extra devices, I wanted to share it 
with Elektor readers. The test program [1] loops 
each of the three maximum output voltages onto 
output E (pin 7) for four seconds. The SPI clock 
is 11.0592 MHz/4. The SPI bus is in mode 3. An 
indication of the running of the program is pro-
vided via the serial port (38,400 baud, 8N1).

(100510)

Internet Link

[1] www.elektor.com/100510

Figure 3. Result of the test program, displaying Vref2 and Vout.

On the left, Vout  = 1.235 V and Vref2 = 1.235 V,  Gain = 1

Centre, Vout = 2.47 V and Vref2 = 2.47 V, Gain = 1 

On the right, Vout = 4.94 V and Vref2 = 2.47 V, Gain = 2
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