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AD561
–7–
REV. A
Fastest operation will be obtained by minimizing lead lengths,
stray capacitance and impedance levels. Both supplies should be
bypassed near the devices; 0.1
µF will be sufficient since the
AD561 runs at constant supply current regardless of input code.
POWER SUPPLY SELECTION
The AD561 will operate over a wide range of power supply
voltages, with a total supply from 15.3 to 33 volts. Symmetrical
supplies are not required, and in many applications not recom-
mended. Maximum allowable supplies are
±16.5 V.
The positive supply level determines the digital threshold level,
as explained on page 6 and shown in Figure 6. It is therefore
recommended that VCC be connected directly to the digital
supply for best threshold match.
Positive output voltage compliance range is unaffected by the
positive supply level because of the open collector output stage
design; thus the full +10 volt compliance is available even with a
+5 volt VCC level. Power supply rejection is excellent, so that
digital supply noise will not be reflected to the output. but use
of a 0.1
µF bypass capacitor near the AD561 is recommended
for decoupling.
The nominal negative supply level is –15 volts, with an allow-
able range of –10.8 to –16.5 volts. The negative supply level
affects the negative compliance range, as shown in Figure 7.
OUTPUT VOLTAGE COMPLIANCE
The AD561 has a typical output compliance range from –3 to
+10 volts. The output current is unaffected by changes in the
output terminal voltage over that range. This results from the
use of open collector output switching stages in a cascade
configuration, and gives an output impedance of 40 M
Ω.
Positive compliance range is limited only by collector break-
down (and is independent of positive supply level), but the
negative range is limited by the required bias levels and resistor
ladder voltage. Negative compliance varies with negative supply,
as shown in Figure 7. The compliance range is guaranteed to be
–2 to +10 volts with VEE = –15 volts.
Figure 7. Typical Negative Compliance Range vs.
Negative Supply
DIRECT UNBUFFERED VOLTAGE OUTPUT
The wide compliance range allows direct current-to-voltage
conversion with just an output resistor. Figure 8 shows a
connection using the gain and bipolar output resistors to give a
±1.66 volt bipolar swing. In this situation, the digital code is
complementary binary. Other combinations of internal and
external output resistors (RX) can be used to scale to alternate
voltage ranges, simply by appropriately scaling the 0 to –2 mA
unipolar output current and using the 2.5 volt reference voltage
for bipolar offset. For example, setting RX = 2.5 kΩ gives a ± 1
volt range with a 1 k
Ω equivalent output impedance. A 0 to +10
volt output can be obtained by connecting the 5 k
Ω gain resistor
to 9.99 volts; again the digital code is complementary binary.
Figure 8. Unbuffered Bipolar Voltage Output
HIGH SPEED 10-BIT A/D CONVERTERS
The fast settling characteristics of the AD561 make it ideal for
high speed successive approximation A/D converters. The
internal reference and trimmed application resistors allow a
10-bit converter system to be constructed with a minimum parts
count. Shown here is a configuration using standard compo-
nents; this system completes a full 10-bit conversion in 5.5
µs
unipolar or 12
µs bipolar. This converter will be accurate to
±1/2 LSB of 10 bits and have a typical gain TC of 10 ppm/°C.
In the unipolar mode, the system range is 0 to 9.99 volts,
with each bit having a value of 9.76 mV. For true conversion
accuracy, an A/D converter should be trimmed so that a given
bit code output results from input levels from 1/2 LSB below to
1/2 LSB above the exact voltage which that code represents.
Therefore, the converter zero point should be trimmed with an
input voltage of +4.9 mV; trim R1 until the LSB just begins to
appear in the output code (all other bits “0”). For full scale, use
an input voltage of +9.985 volts (10 volts – 1 LSB – 1/2 LSB);
then trim R2 again until the LSB just begins to appear (all other
bits “1”).
The bipolar signal range is –5.0 to +4.99 volts. Bipolar offset
trimming is done by applying a +4.9 mV input signal and
trimming R1 for the LSB transition (MSB “1,” all other bits
“0.”) Full scale is set by applying –4.995 volts and trimming R2
for the LSB transition (all other bits “0”). In many applications,
the pretrimmed application resistors are sufficiently accurate
that external trimmers will be unnecessary, especially in
situations requiring less than full 10-bit
± 1/2 LSB accuracy.
For fastest operation, the impedance at the comparator sum-
ming node must be minimized, as mentioned in the section on
settling time. However, lowering the impedance will reduce the
voltage signal to the comparator (at an equivalent impedance of
1 k
Ω, 1 LSB = 2 mV) to the point that comparator performance
will be sacrificed. A 1 k
Ω resistor is the optimum value for this
application for 10-bit accuracy. The chart shown in the figure
gives the speed of the ADC for
±1/2 LSB accuracy (and no
missing codes) for 6-, 8- and 10-bit resolution.
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Analog Devices	
AD561JN
	


210Kb / 8P	   Low Cost 10-Bit Monolithic D/A Converter

REV. A
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Analog Devices	
AD7533
	


332Kb / 6P	   CMOS LOW COST 10-BIT MULTIPLYING DAC

REV. A
	
AD8383
	


382Kb / 16P	   Low Cost 10-Bit, 6-Channel Output

REV. 0
	
AD7533
	


353Kb / 12P	   CMOS Low Cost, 10-Bit Multiplying DAC

REV. C
	
AD7533JNZ
	


353Kb / 12P	   CMOS Low Cost, 10-Bit Multiplying DAC

REV. C
	
AD7533
	


337Kb / 6P	   CMOS LOW COST 10-BIT MULTIPLYING DAC

REV. A
	
AD561
	


213Kb / 8P	   Low Cost 10-Bit Monolithic D/A Converter

REV. A
	
AD561
	


623Kb / 5P	   LOW COST, 10-BIT MONOLITHIC D/A CONVERTER

	
AD561
	


210Kb / 8P	   Low Cost 10-Bit Monolithic D/A Converter

REV. A
	
AD561SD-883B
	


524Kb / 6P	   Low Cost 10-Bit Monolithic D/A Converter

REV. G
	

Maxim Integrated Produc...	
MX7533
	


429Kb / 8P	   CMOS Low Cost 10 Bit Multiplying D/A Converter

Rev 1a; 7/95
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