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Make A Precision 10V Reference

By R. Mark Stitt, (520) 746-7445

Many systems require the combination of both a positive andBoth of the Y, errors are adjustable to zero as shown in
a negative precision 10.0V reference. ADI offers several Figure 2. Because the adjustment range is small, instability
hybrid +10V references. Although Burr-Brown offers no in the trim components is negligible. Since the, #djust-
+10V reference at this time, we do have some simple two-ment affects -y, adjust +{ _ first.

chip §o|utions which are accurate and can be more cosj; you need a 1ppriiC reference, use the REF101 as shown
effective. (Thdowestcost grades of ADI'®10V references iy Figure 3. The REF101 contains the precision resistors
are priced at $37.25 (AD2702) and $42.10 (AD2712) each inpeeded for the —10V inverter. Fora0.0V reference, the
25+ quantities.) only additional component needed is an op amp. Th&/0.6
Figure 1 shows one two-chip solution. It uses the super-°C V_J/dT of the OPA27AM adds a negligible 0.06ppGY/
stable REF102 +10.0V precision reference and an INA105drift to the negative reference.

difference amplifier connected as a precision unity gain gq; |owest parts cost, consider t0V reference shown in

inverting amplifier. The REF102CM has 2.5pp@/max  gjgure 4. The unity-gain-inverting amplifier in this circuit
drift. The INA105BM adds drift to the —10.0V output of | ,cas 104 resistors and a Wot to trim the —10.0V

1ppm/C max due to Y/dT and SppnfC due to gain drift.  (eterence output. When using standard 1% film resistors, a —

The \;,, error of the REF102CM i£2.5mV max. The V,,; drift of 50ppm?C or more should be expected.

INA105BM addst10mV max error to the —10.0V reference. )
The REF101 and REF102 are buried-zener-based references.

1oy They have better stability and much lower noise than stan-
Tz dard band-gap-based voltage references. Still, there are in-
Ve stances when even lower noise is required. The standard way
REF102 to lower noise is to lower the noise bandwidth at the output
v |s o 1oy of the reference by filtering (see Application Bulletin 3).
Out I_Z 5 The circuit shown in Figure 5 includes noise reduction filters
AN IRANN © -10v Out on both the +10V and —10V reference outputs. The improved
Com filter design shown has several advantages:
4 2510 - 6 1) low output impedance at high frequency for driving
3 N dynamic loads,
€ 25K 2) improved noise filtering, and
i L INALOS 3) ability to drive large capacitive loads.
FIGURE 1. Precision Two-Chi#10.0V Reference.
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FIGURE 2. Precision Two-Chipl0V Reference witltV - Trim.
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FIGURE 3. Precision 1ppiiZ £10V Reference. FIGURE 4.£10V Reference Using 1% Resistors.
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FIGURE 5. Precisior10.0V Reference with Output
Filtering.
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