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INTRODUCTION

The DS1845 and DS1855 are dual nonvolatile (NV) potentiometers with memory. Both devices have two
linear taper potentiometers. One potentiometer has 100 positions, and the second has 256 positions. The
DS1845/1855 can operate from a 3V or 5V supply over a temperature range of -40°C to +85°C. A more in-
depth analysis of the temperature coefficient is needed due to the different configurations possible with the
potentiometers. Each configuration produces a different temperature coefficient. This application note
discusses the temperature coefficient of the DS1845/DS1855 in the voltage divider and variable resistor
configurations.

TEMPERATURE COEFFICIENT

The temperature coefficient changes depending on the device configuration. The data sheet states the end-to-
end temperature coefficient is 750ppm/°C. In voltage divider mode, the temperature coefficient is actually
much lower. The temperature coefficient is lower in voltage divider mode because the temperature
coefficients of each resistor branch (R1 and R2) will cancel out each other (see Figure 1). The resistance of
the wiper (Rw) will then primarily affect the temperature coefficient. The equations used to calculate the
temperature coefficient for each mode are shown in Equations 1 and 2.

Figure 1. Resistor Branches in Voltage Divider Mode
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Voltage Divider Mode

To measure the temperature coefficient in voltage divider mode, the H terminal was tied to V¢ and the L
terminal was tied to ground. Using the 2-wire interface, the potentiometer position was changed and voltage
was measured on the W terminal for each potentiometer position over temperature. See Figure 2 for a
drawing of the DS1845/1855 in voltage divider mode. The equation used to calculate the temperature
coefficient is below.

C_AVxlo"

= m/°C Equation 1
Vix AT PP

Where,

AV = the difference between the voltage (V, - V) at temperatures T, and T, (T, > T)), respectively
V, = the voltage at T,

AT = T2 - T1

Figure 2. Voltage Divider Mode
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Variable Resistor Mode

To measure the temperature coefficient in variable resistor mode, the H and W terminals were tied together.
The L terminal was grounded. A 1pA current was forced on the H and W terminals with the compliance set
equal to Vcc. Using the 2-wire interface, the potentiometer position was changed and the voltage was
measured from W to ground. This measurement was repeated over temperature. Forcing a current and
measuring a voltage ensures the biasing of the resistor terminal remains between Vcc and ground. This
ensures that the device parasitics do not affect the measurement. See Figure 3 for a diagram of the
DS1845/1855 in variable resistor mode. The equation used to calculate the temperature coefficient is below.

C _Mppm/oc Equation 2

Rix AT
Where,
AR = the difference between the resistance (R, - R;) at temperatures T, and T; (T, > T)), respectively
R, = the resistance at T
AT = T2 - T]

Figure 3. Variable Resistor Mode
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Note: Tying W to L produces the same effect.
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DATA

Note: The results were taken on a small sample size and are not to be considered a full characterization.

Voltage Divider Mode

The temperature coefficient was calculated as approximately 10ppm/°C using Equation 1.

Figure 4. DS1855 in Voltage Divider Mode (Pot 1)
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Figure 4 shows the voltage variation of the DS1855 in voltage divider mode over temperature. V¢ was set to

5V; therefore at a 50% pot setting the voltage should be 2.5V.

The calculation below shows how the temperature coefficient for Figure 4 was calculated.

c - (2.5007-2.49856) x 10°
" 2.49856% (85 — (—40))

=6.85ppm/°C

4 of 7




AN207

Variable Resistor Mode
The temperature coefficient was calculated to be approximately 750ppm/°C using Equation 2.

Figure 5. DS1845 in Variable Resistor Mode (Pot 0)
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Figure 5 shows the change in resistance of the DS1845 in variable resistor mode over temperature. Pot 0 is a
10k<2 resistor; therefore at a 50% pot setting the resistance should be SkQ.

The calculation below shows how the temperature coefficient for the DS1845-050 in Figure 5 was calculated.

C (5.33-4.938)x10°

=635ppm/°C
4.938 x (85— (—40))
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Figure 6. DS1845 in Variable Resistor Mode (Pot 1)
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Figure 6 shows how the resistance changes as the pot position changes. The -100 has a 100kQ resistor, the
-050 has a 50kQ resistor, and the -010 has a 10k< resistor for pot 1.

CONCLUSIONS

These results show that the temperature coefficient varies depending on the mode of the device. The results
for the DS1845 and DS1855 were similar. In voltage divider mode the temperature coetficient will be on the
order of 10ppm/°C. If the device is configured in variable resistor mode, then the temperature coefficient will
be on the order of 750ppm/°C. If an application requires a variable resistor with a better temperature
coefficient performance in variable resistor mode, then the DS1847 or DS1848 may provide a better solution.
The DS1847 and DS1848 data sheets and app notes are located at www.maxim-ic.com.

For any questions please contact MixedSignal. Apps@dalsemi.com.
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Maxim Integrated Products / Dallas Semiconductor Contact
Information

Company Addresses: World Wide Website:
Maxim Integrated Products, Inc. WWW.maxim-ic.com
120 San Gabriel Drive
Sunnyvale, CA 94086 Product Information:
Tel: 408-737-7600 http://www.maxim-ic.com/MaximProducts/products.htm
Fax: 408-737-7194
Ordering Information:
Dallas Semiconductor http://www.maxim-ic.com/BuyMaxim/Sales.htm
4401 S. Beltwood Parkway
Dallas, TX 75244 FTP Site:
Tel: 972-371-4448 ftp://ftp.dalsemi.com

Fax: 972-371-4799

Product Literature / Samples Requests:
(800) 998-8800

Sales and Customer Service:
(408) 737-7600
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