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DAC System with High Sability and 18 Bit Resolution

WEI Guan-yi, ZHAI Li-hua, LI Xue-song, ZHANG Zi-bin, WAN Ke-you
(Northwest Institute of Nuclear Technology, Xi’an 710024,China)

Abdtract: The high resolution DAC (Digital to Analog Converter) is a critical item for both magnetic and
quadruple mass spectrometers. The stability of the DAC output signal is tightly related to the stability of the final
ion current. A thermostat was realized by heating power regulating method instead of PID (Proportional, Integral
and Differential coefficient) method. The temperature ripple is limited within a + 0.002 scope in 24 h. An
18-bit DAC with+ 4 pV stability in 1 h and + 6 uV stability in 8 h was achieved. The high stability makes it
possible to improve the resolution to 20 bit.
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Fig.l1 Schematic for temperature control circuit
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Tablel Full range DAC linearity
%
DAC Setting Voltage output /V Calculated DAC setting*
0 0.000 001 0.0
2047 0.078 102 2047.1
4095 0.156 223 4094.8
8191 0.312 494 8190.8
16 383 0.625 036 16 382.8
32767 1.250 120 32766.8
65535 2.500 261 65 534.2
131071 5.000 599 131070.5
262 143 10.001 275 —
* 262143
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