MICROCHIP

MCP41HVX1

Typical Performance Curves

1.0 TYPICAL PERFORMANCE CURVES

Note:  The following performance graphs are for the devices that are documented in the MCP41HVX1 data sheet

(DS20005207). This document allows the MCP41HVX1 data sheet’s functional description to be in PDF
format with a file size smaller than the 10 MB limit of many email file servers.
The graphs and tables provided following this note are a statistical summary based on a limited number of
samples and are provided for informational purposes only. The performance characteristics listed herein
are not tested or guaranteed. In some graphs or tables, the data presented may be outside the specified
operating range (e.g., outside specified power supply range) and therefore outside the warranted range.
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FIGURE 1-1: Device Digital Supply Static
Current (Ippp) vs. Temperature and V+ Voltage
(V. =5.5V,A=V+ B =V-, DGND = V-,

V+ =10V, 20V, and 36V).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.5V, DGND = V-, V+ = 36V.
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FIGURE 1-3: Device Analog Supply Static
Current (Ippa) vS. Temperature and V+ Voltage
(V. =5.5V,A=B=V-, DGND = V-,

V+ =10V, 20V, and 36V).
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FIGURE 1-2: Device Digital Supply Active
Current (Ippp) vs. Temperature and V+ Voltage
(VL = 55V, FSCK =5 MHZ, A= V+, B= V',
DGND = V-, V+ = 10V, 20V, and 36V).
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FIGURE 1-4: Digital Supply POR Voltage

(Vppor) Vvs. Temperature and V+ Voltage
(V+ =10V and 36V).
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MCP41HVX1
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FIGURE 1-5: Digital Supply POR Voltage
(VppoRr) Vs. Temperature (Analog Supply (V+/V-)
Not Powered).
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FIGURE 1-6: Analog Supply POR Voltage
(Vapor) VS. Temperature
(Digital Supply (V| / DGND) Not Powered).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-7: Total Unadjusted Error (Pot.
Mode) (V) vs. Wiper Setting, Rpg Resistance,
and Temperature (8-bit: V|_= 1.8V, 2.7V, 5.5V,
A =V+,B=V- DGND = V-, V+ = 36V).
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FIGURE 1-8: Total Unadjusted Error (Pot.
Mode) (Vyy) vs. Wiper Setting, Rag Resistance,
and Temperature (8-bit: V| = 1.8V, 2.7V, 5.5V,
A =V+,B=V- DGND = V-, V+ = 20V).
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FIGURE 1-9: Total Unadjusted Error (Pot.
Mode) (Vyy) vs. Wiper Setting, Rag Resistance,
and Temperature (8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, ).
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FIGURE 1-10: Wiper Resistance (Ry) vs.
Wiper Setting, Ryg Resistance, Iy, Current, and
Temperature (8-bit: V| = 1.8V, 2.7V, 5.5V,

A =V+, B =V-, DGND = V-).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V
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FIGURE 1-11: Full Scale Error (Pot. Mode)
(FSE) vs. Temperature, Rpg Resistance, and V+
Voltage (8-bit: V| = 1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).
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FIGURE 1-12: Zero Scale Error (Pot. Mode)
(FSE) vs. Temperature, Rpg Resistance, and V+
Voltage (8-bit: V| = 1.8V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-, V+ =36V, 20V, ).
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FIGURE 1-13: Vyy PPM/°C (Pot. Mode) vs.
Temperature, Rpg Resistance, and V+ Voltage

(( (Vw(code=n, 125°C) = VW(code=n, -40°C) ) /
Vw(code=255, 25°c) ) * 1,000,000/ 165°C))

(8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).
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FIGURE 1-14: Full Scale Error (Pot. Mode)
(FSE) vs. Temperature, Rpg Resistance, and V+
Voltage (7-bit: V= 1.8V, 2.7V, 5.5V,

A=V+,B=V-, DGND =V-, V+ =36V, 20V, ).
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FIGURE 1-15: Zero Scale Error (Pot. Mode)
(FSE) vs. Temperature, Rpg Resistance, and V+
Voltage (7-bit: V| = 1.8V, 2.7V, 5.5V,

A=V+,B=V-, DGND =V-, V+ =36V, 20V, ).
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FIGURE 1-16: Vy PPM/°C (Pot. Mode) vs.
Temperature, Rpg Resistance, and V+ Voltage

(( (Vw(code=n, 125°C) -~ Yw(code=n, -40°C) ) /
Vw(code=127, 25°c) ) * 1,000,000/ 165°C )

(7-bit: V| = 1.8V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-, V+ =36V, 20V, ).

DS20005209A-page 4

© 2013 Microchip Technology Inc.



MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-17:
Mode) (V) vs. Wiper Setting and Temperature
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A =V+,B=V-, DGND = V-, V+ = 36V).
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FIGURE 1-18: Total Unadjusted Error (Pot.

Mode) (Vyy) vs. Wiper Setting and Temperature
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A =V+,B=V- DGND = V-, V+ = 20V).
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FIGURE 1-19: Total Unadjusted Error (Pot.

Mode) (Vyy) vs. Wiper Setting and Temperature
(5.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B =V-, DGND = V-, ).
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FIGURE 1-20: Total Unadjusted Error (Pot.
Mode) (V) vs. Wiper Setting and Temperature
(5.0 ka2, 1V =18V, 2.7V, 5.5V,

A =V+,B=V-, DGND = V-, V+ = 36V).
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FIGURE 1-21: Total Unadjusted Error (Pot.
Mode) (Vyy) vs. Wiper Setting and Temperature
(5.0 ka2, 1V =18V, 2.7V,55YV,

A =V+,B=V-, DGND = V-, V+ = 20V).

[ 16 32 ABDAC Wi:; coue 80 9% 112 128
FIGURE 1-22: Total Unadjusted Error (Pot.
Mode) (Vyy) vs. Wiper Setting and Temperature
(5.0 ke, 1V =1.8V, 2.7V, 5.5V,

A =V+, B =V-, DGND = V-, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-23: Total Unadjusted Error (Pot.

Mode) (V) vs. Wiper Setting (@ 25°C)
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+ B=V-, DGND = V-, V+ =36V, 20V, ).
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FIGURE 1-24: Full Scale Error (Pot. Mode)

(FSE) vs. Temperature and V+ Voltage
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).
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FIGURE 1-25: Zero Scale Error (Pot. Mode)

(ZSE) vs. Temperature and V+ Voltage
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ =36V, 20V, ).
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FIGURE 1-26: Total Unadjusted Error (Pot.

Mode) (V) vs. Wiper Setting (@ 25°C)
(5.0 ka2, 1V =18V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).
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FIGURE 1-27: Full Scale Error (Pot. Mode)

(FSE) vs. Temperature and V+ Voltage
(5.0 ka2, 1V =18V, 2.7V,55YV,
A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).
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FIGURE 1-28: Zero Scale Error (Pot. Mode)

(ZSE) vs. Temperature and V+ Voltage
(5.0 ke, 1V =1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ =36V, 20V, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-29: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A =V+,B=V-, DGND = V-, V+ = 36V).
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FIGURE 1-30: INL Error - Pot. Mode (P-INL)
vs. Wiper Setting and Temperature

(5.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A =V+,B=V- DGND = V-, V+ = 20V).
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FIGURE 1-31: INL Error - Pot. Mode (P-INL)
vs. Wiper Setting and Temperature

(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-, ).
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FIGURE 1-32: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature

(5.0 ke, 1V =18V, 2.7V, 5.5V,
A =V+,B=V-, DGND = V-, V+ = 36V).
ors Typical Device
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FIGURE 1-33: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature

(5.0 k2, 1V =1.8V, 2.7V, 5.5V,
A =V+, B =V-, DGND = V-, V+ = 20V).
Typical Device
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FIGURE 1-34: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(5.0 ke, 1V =1.8V, 2.7V, 5.5V,
A =V+, B =V-, DGND = V-, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-35: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting (@ 25°C)
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).

FIGURE 1-36: INL Error - Pot. Mode (P-INL)
vs. Wiper Setting (@ 25°C)

(5.0 ka2, 1V =18V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-, V+ =36V, 20V, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-37: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A =V+,B=V-, DGND = V-, V+ = 36V).
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FIGURE 1-38: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(5.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A =V+,B=V- DGND = V-, V+ = 20V).
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FIGURE 1-39: DNL Error - Pot. Mode

(P-DNL) vs. Wiper Setting and Temperature
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B =V-, DGND = V-, ).

FIGURE 1-40: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(5.0 ka2, 1V =18V, 2.7V, 5.5V,

A =V+,B=V-, DGND = V-, V+ = 36V).
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FIGURE 1-41: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(5.0 ka2, 1V =18V, 2.7V,55YV,

A =V+,B=V-, DGND = V-, V+ = 20V).
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FIGURE 1-42: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature

(5.0 k2,

©V =18V, 2.7V, 5.5V,

A=V+,B=V- DGND = V-, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-43: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting (@ 25°C)
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).

(5.0 k2,

FIGURE 1-44:

DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting (@ 25°C)

1V =18V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-, V+ =36V, 20V, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-45: Wiper Resistance (Ryy) vs.

Wiper Setting and Temperature
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

280
~—-40C (IW = 3.3mA)

—-+25C (IW = 3.3mA)
240 +85C (IW =3.3mA)
——+125C (IW = 3.3mA)

200

160
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Wiper Resistance Ry (Q)
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o — S
P ——
40
[
) 32 64 96 128 160 192 224 256
DAC Wiper Code
FIGURE 1-46: Wiper Resistance (Ry) vs.

Wiper Setting and Temperature
(5.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 20V,

280
——-40C (IW = 1.7mA)
-#-+25C (IW = 1.7mA)
240 +85C (IW = 1.7mA)
——+125C (IW = 1.7mA)
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g
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@
s 120
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FIGURE 1-47: Wiper Resistance (Ry) vs.

Wiper Setting and Temperature
(5.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B =V-, DGND = V-,

).

280
~+--40C (IW = 6.0mA)
~#-+25C (IW = 6.0mA)
240 +85C (IW = 6.0mA)
~—+125C (IW = 6.0mA)
200
g
& 160
LE 120
é 80
& S —
3 TR e
0
0 16 32 48 64 80 96 112 128
DAC Wiper Code
FIGURE 1-48: Wiper Resistance (Ry) vs.
Wiper Setting and Temperature
(5.0 ka2, 1V =18V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-, V+ =36V,

280
~—-40C (IW = 3.3mA)

-=-425C (IW = 3.3mA)
240 +85C (IW =3.3mA)
——+125C (IW = 3.3mA)

0 16 32 4BDACWipsel:c0de 80 96 112 128
FIGURE 1-49: Wiper Resistance (Ryy) vs.
Wiper Setting and Temperature
(5.0 ka2, 1V =18V, 2.7V,55YV,

A=V+, B =V-, DGND = V-, V+ =20V,

280
—+--40C (IW = 1.7mA)
~=-425C (IW = 1.7mA)
240 +85C (IW = 1.7mA)
——+125C (IW = 1.7mA)
200
g
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§ /
E 120
g 80
E 40
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[ 16 32 48 64 80 96 112 128
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FIGURE 1-50: Wiper Resistance (Ryy) vs.
Wiper Setting and Temperature
(5.0 kg2, 1V =18V, 2.7V, 5.5V,

A=V+,B=V- DGND = V-,
).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V

280
-#-10V +25C (IW = 1.7mA)
250 20V 425C (IW = 3.3mA)
——36V +25C (IW = 6.0mA)
200
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5 \ /
2
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B
@
3
T g
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2
)
0
0 32 64 % 128 160 192 224 256
DAC Wiper Code
FIGURE 1-51: Wiper Resistance (Ry) vs.

Wiper Setting @ 29°C

(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and |y = 6.0mA, V+ =20V and
Iy = 3.3mA, ).

280
-#-10V 425C (IW = 1.7mA)

240 20V +25€ (IW = 3.3mA)
——36V +25C (IW = 6.0mA)

200

g

& 160

g 120 A‘\ /

é‘ a0

0 16 32 48DAC Wipsel: Code 80 96 112 128

FIGURE 1-52: Wiper Resistance (Ryy) vs.
Wiper Setting @ 29°C
(5.0 ka2, 1V =18V, 2.7V, 5.5V,
V+ =36V and |y = 6.0mA, V+ =20V and
Iy = 3.3mA, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

» Typical Device

~+--40C (IW = 6.0mA)
-#-+25C (IW = 6.0mA)
25 +85C (IW = 6.0mA)
——+125C (IW = 6.0mA)

20

R - INL (LSb)
"
&

0 32 64 % 128 160 192 224 256
DAC Wiper Code

o Typical Device

25

~+~-40C (IW = 6.0mA)

~=-+25C (IW = 6.0mA)
+85C (IW = 6.0mA)

——+125C (IW = 6.0mA)

20

FIGURE 1-53: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting and Temperature
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

" . .
Typical Device __ ..~
-#-+25C (IW =3.3mA)
25 +85C (IW = 3.3mA)
~—+125C (IW = 3.3mA)
20
z
4 15
3
€ 10 ———————
—————
5
0
0 32 64 96 128 160 192 224 256
DAC Wiper Code
FIGURE 1-54: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting and Temperature
(5.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 20V,

30

25

20
8 —
8 s ——
=)
Z

e o

© 10

~--40C (IW = 1.7mA)

~=-+25C (IW = 1.7mA)
+85C (IW = 1.7mA)

——+125C (IW = 1.7mA)

L] 32 64 96 160 192 224 256

128
DAC Wiper Code

FIGURE 1-55: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting and Temperature
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B =V-, DGND = V-,

).

g
24 15
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0 16 32 48 64 80 96 112 128
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FIGURE 1-56: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting and Temperature
(5.0 ka2, 1V =18V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

o Typical Device
. icmes
+85C (IW = 3.3mA)
~—+125C (IW = 3.3mA)
20
2
24 15
2
z‘ 10
5
0
0 16 32 48 64 80 96 112 128
DAC Wiper Code
FIGURE 1-57: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting and Temperature
(5.0 ka2, 1V =18V, 2.7V,55YV,
A=V+, B=V-, DGND = V-, V+ =20V,

o Typical Device
—+--40C (IW = 1.7mA)
25 -#-425C (IW = 1.7mA)
+85C (IW = 1.7mA)

~—+125C (IW = 1.7mA)

R- INL (LSb)
"
5

o 16 32 48 64 80 96 112 128
DAC Wiper Code

FIGURE 1-58: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting and Temperature
(5.0 ke, 1V =1.8V, 2.7V, 5.5V,
A =V+, B =V-, DGND = V-,

).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

» Typical Device

25

-=-10V (1.7mA) +25C
20V (3.3mA) +25C

36V (6.0mA) +25C

20

R - INL (LSb)

0 32 64 % 128 160 192 224 256
DAC Wiper Code

FIGURE 1-59: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting (@ 25°C)

(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and |y = 6.0 mA, V+ =20V and
lW =33 mA, )

" ; .
Typical Device v
25 20V (3.3mA) +25C
36V (6.0mA) +25C
20
2
24 15
2
“‘ 10
.
5
[
0 16 32 48 64 80 96 112 128
DAC Wiper Code
FIGURE 1-60: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting (@ 25°C)

(5.0 ke, 1V =18V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and |y = 6.0 mA, V+ =20V and
lW =33 mA, )
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

Typical Device . m.com

0.4 ~=-+25C (IW = 6.0mA)
+85C (IW = 6.0mA)

0.3 ——+125C (IW = 6.0mA)

Typical Device

0.4 ~+=-40C (IW = 6.0mA)
-#-425C (IW = 6.0mA)

03 +85C (IW = 6.0mA)
——+125C (IW = 6.0mA)

0.2

0.1

R - DNL (LSb)
°
g
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-0.4
-0.5
0 32 64 96 128 160 192 224 256
DAC Wiper Code
FIGURE 1-61: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting and Temperature
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

0s Typical Device _........,

0.4 -#-+25C (IW = 3.3mA)
+85C (IW =3.3mA)

0.3 ——+125C (IW = 3.3mA)

£ .
é -0.:
-0.3
-0.4
-0.5
0 32 64 96 128 160 192 224 256
DAC Wiper Code
FIGURE 1-62: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting and Temperature
(5.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 20V,

os Typical Device
0.4
®

03 ictwerr

04 +85C (IW = 1.7mA)
——+125C (IW = 1.7mA)

-0.5

0 32 64 96 128 160 192 224 256
DAC Wiper Code
FIGURE 1-63: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting and Temperature
(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B =V-, DGND = V-,

).

0 16 32 48DAC Wi::r Code 80 96 112 128
FIGURE 1-64: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting and Temperature
(5.0 ka2, 1V =18V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

os Typical Device
0.4 ~+-40C (IW = 3.3mA)
-#-+25C (IW = 3.3mA)
0.3 +85C (IW =3.3mA)
~—+125C (IW = 3.3mA)
0.2
I~ 0.1 .
3 X
2 oo WMHLMMWMM
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€ 02
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-0.4
-0.5
0 16 32 48 64 80 96 112 128
DAC Wiper Code
FIGURE 1-65: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting and Temperature
(5.0 ka2, 1V =18V, 2.7V,55YV,
A=V+, B=V-, DGND = V-, V+ =20V,

°s Typical Device

0.4 ~+--40C (IW = 1.7mA)

03 Tcw
02 ——+125C (IW = 1.7mA)

[ 16 32 48DAC Wi::r Code 80 96 112 128
FIGURE 1-66: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(5.0 kg2, 1V =18V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-,

).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

0s Typical Device i

04 20V (3.3mA) +25C

03 ——36V (6.0mA) +25C

R - DNL (LSb)

0 32 64 % 128 160 192 224 256
DAC Wiper Code

FIGURE 1-67: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting (@ 25°C)

(5.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and |y = 6.0 mA, V+ =20V and
lW =33 mA, )

os Typical Device
0.4 ~#-10V (1.7mA) +25C
03 20V (3.3mA) +25C
——36V (6.0mA) +25C
0.2
= 0.1 T
7} .
E. 01
€ 2
-0.3
-0.4
-0.5
0 16 32 48 64 80 96 112 128
DAC Wiper Code
FIGURE 1-68: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting (@ 25°C)

(5.0 ke, 1V =18V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and |y = 6.0 mA, V+ =20V and
lW =33 mA, )
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

130 ~PPM per C- 10V
110 -#-PPM per C- 20V
90 PPM per C - 36V

PPM per °C
n
S

130 ~~PPM per C- 10V
110 -#-PPM per C- 20V
90 PPM per C- 36V

PPM per °C
n
S

0 32 64 96DAC WIlpzeBr Code 160 192 224 256
FIGURE 1-69: Vi PPM/°C (Pot. Mode) vs.

Temperature, and V+ Voltage

( (VW(codezn, 125°C) © VW(codezn, -40°C) )/
Vw(code=255, 25°c) ) * 1,000,000 / 165°C )
(5.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).

0 16 32 48DAC Wi::r Code 80 96 112 128
FIGURE 1-70: Vy PPM/°C (Pot. Mode) vs.

Temperature, and V+ Voltage

( (VW(codezn, 125°C) © VW(codezn, -40°C) )/
Vw(code=127, 25°c) ) * 1,000,000 / 165°C )

(5.0 kg2, 1V =18V, 2.7V, 5.5V,
A=V+,B=V- DGND = V-, V+ =36V, 20V, ).

6000
——RAB- 10V

5800 =-RAB- 20V
RAB - 36V
5600
€  sa00
P
2 s200
b}
2 s000
&  —————
g 4800
[
4600
4400
4200
4000
-40 -20 0 20 a0 60 80 100 120
Temperature (°C)
FIGURE 1-71: Rag Resistance vs.

Temperature and V+ Voltage
(5.0kQ:V =18V, 2.7V,55V,
A=V+,B=V-, DGND = V-, V+ = 36V, 20V, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

——-40C

-=-425C
+85C

——+125C

Total Unadjusted Error (LSb)
& bbb AN B o R NWS OO

0 32 64 9 128 160 192 224 256
DAC Wiper Code

FIGURE 1-72: Total Unadjusted Error (Pot.
Mode) (V) vs. Wiper Setting and Temperature
(10.0 ke2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 36V).

~--40C

-=-+25C
+85C

——+125C

Total Unadjusted Error (LSb)
& h A b AN B o RrNWSEGBO

[ 32 64 96 128 160 192 224 256
DAC Wiper Code

FIGURE 1-73: Total Unadjusted Error (Pot.
Mode) (Vyy) vs. Wiper Setting and Temperature
(10.0 k€2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 20V).

Total Unadjusted Error (LSb)
b h b WA B o RrNWSEGWO

[ 32 64 96 128 160 192 224 256
DAC Wiper Code

FIGURE 1-74: Total Unadjusted Error (Pot.
Mode) (Vyy) vs. Wiper Setting and Temperature
(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, ).

——-40C
—=-425C

+85C
——+125C

Total Unadjusted Error (LSb)
LI T N R e N VI S )

0 16 32 a8 64 80 % 112 128
DAC Wiper Code

FIGURE 1-75: Total Unadjusted Error (Pot.
Mode) (V) vs. Wiper Setting and Temperature
(10.0 k@2, 7-bit: V| =1.8V, 2.7V, 5.5V,
A =V+,B=V-, DGND = V-, V+ = 36V).

~--40C

=-425C
+85C

——+125C

o

[ 16 32 48 64 80 96 112 128
DAC Wiper Code

Total Unadjusted Error (LSb)
S b b N B o R NW SO O

FIGURE 1-76: Total Unadjusted Error (Pot.
Mode) (Vyy) vs. Wiper Setting and Temperature
(10.0 k2, tVL =18V, 2.7V,55Y,
A =V+,B=V- DGND = V-, V+ = 20V).

~--40C

-=-+25C
+85C

——+125¢C

Total Unadjusted Error (LSb)
b h b WA B o RrNWSEGWO

o 16 32 48 64 80 9% 112 128
DAC Wiper Code

FIGURE 1-77: Total Unadjusted Error (Pot.
Mode) (Vyy) vs. Wiper Setting and Temperature
(10.0 k€2, 1V =18V, 2.7V, 5.5Y,
A =V+, B =V-, DGND = V-, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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o 32 64 96 128 160 192 224 256
DAC Wiper Code
FIGURE 1-78: Total Unadjusted Error (Pot.

Mode) (V) vs. Wiper Setting (@ 25°C)
(10.0 ke2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).

0.0
s e
1.0 e - 36V
_ 15
& 20
g 2.5
4 30
T 35
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= -0
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5.5
-6.0
-40 20 [} 20 40 60 80 100 120
Temperature (°C)
FIGURE 1-79: Full Scale Error (Pot. Mode)

(FSE) vs. Temperature and V+ Voltage
(10.0 k€2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).

6.0
5.5

5.0
a5
4.0
35
3.0
25

2.0

Zero Scale Error (LSb)

15
10 —-2SE-10V
n-ZSE- 20V
0.5 25E - 36V
0.0
-40 -20 o 20 40 60 80 100 120
Temperature (°C)

FIGURE 1-80: Zero Scale Error (Pot. Mode)
(ZSE) vs. Temperature and V+ Voltage
(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+,B=V-, DGND = V-, V+ =36V, 20V, ).

10V +25C
-=-20V +25C
36V 425C

Total Unadjusted Error (LSb)
LI T N R e R I N
y

°
-
)

32 a8 64 80 9% 112 128
DAC Wiper Code

FIGURE 1-81: Total Unadjusted Error (Pot.
Mode) (V) vs. Wiper Setting (@ 25°C)

(10.0 k2, 1V = 1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND =V-, V+ =36V, 20V, ).

Full Scale Error (LSb)
& ~

——FSE- 10V
5 -=-FSE - 20V
FSE-36V

-40 -20 o 20 40 60 80 100 120
Temperature (°C)

FIGURE 1-82: Full Scale Error (Pot. Mode)
(FSE) vs. Temperature and V+ Voltage
(10.0 k2, tV =18V, 2.7V,55Y,
A=V+ B=V-, DGND = V-, V+ =36V, 20V, ).

—~2SE- 10V
=2 - 20V
2SE - 36V

-40 -20 0 20 40 60 80 100 120
Temperature (°C)

Zero Scale Error (LSb)
w

FIGURE 1-83: Zero Scale Error (Pot. Mode)
(ZSE) vs. Temperature and V+ Voltage
(10.0 k€2, 1V =1.8V, 2.7V, 5.5Y,
A=V+,B=V-, DGND = V-, V+ = 36V, 20V, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

os Typical Device

0.4 ~--40C

03 T
02 —=+125C

P - INL (LSb)

0 32 64 QGDAC WI:::I, Code 160 192 224 256
FIGURE 1-84: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 36V).

os Typical Device

0.4 ~--40C

03 T
02 —=+125C

0.1

P - INL (LSb)

-0.2
-0.3
-0.4
-0.5

0 16 32 a8 64 80 9% 112 128
DAC Wiper Code

os Typical Device

0.4 ——-40C

03 T
02 ~=+125C

P - INL (LSb)

) 32 64 96DAc Wi:,Z:r Code 160 192 224 256
FIGURE 1-85: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(10.0 k€2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 20V).

Typical Device

0.4 —+--40C

e
02 ——+125C

0 32 64 %DAC Wi:,zesxr oot 160 192 224 256
FIGURE 1-86: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, ).

FIGURE 1-87: INL Error - Pot. Mode (P-INL)
vs. Wiper Setting and Temperature

(10.0 k2, 1V = 1.8V, 2.7V, 5.5V,

A =V+,B=V-, DGND = V-, V+ = 36V).

os Typical Device

0.4 ——-40C

03 T
02 ~—+125C

0.1

P - INL (LSb)

-0.2
-0.3
-0.4
-0.5

DAC Wiper Code

FIGURE 1-88: INL Error - Pot. Mode (P-INL)
vs. Wiper Setting and Temperature

(10.0 k2, tV =18V, 2.7V,55Y,

A =V+,B=V- DGND = V-, V+ = 20V).

Typical Device
0.4 ——-40C
e

.0 M
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e PR

Daaditedn: Shai Sediiedie Bade- S s i Aidiada Sl

P - INL (LSb)
°
g

o 16 32 48 64 80 96 112 128
DAC Wiper Code

FIGURE 1-89: INL Error - Pot. Mode (P-INL)
vs. Wiper Setting and Temperature

(10.0 k€2, 1V =1.8V, 2.7V, 5.5Y,

A =V+, B =V-, DGND = V-, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-90: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting (@ 25°C)
(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V,

).

FIGURE 1-91:

INL Error - Pot. Mode (P-INL)

vs. Wiper Setting (@ 25°C)

(10.0 k2,

1V = 1.8V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-, V+ = 36V, 20V, ).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

os Typical Device

04 ——-40C -+-+25C ——+85C —+125C

03

0.1
0.0
-0.1

P - DNL (LSb)

-0.2
-0.3
-0.4

-0.5
0 32 64 % 128 160 192 224
DAC Wiper Code

256

os Typical Device
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FIGURE 1-92: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 36V).

os Typical Device

0.4 ~—-40C +25C +85C +125C
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FIGURE 1-93: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(10.0 k€2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 20V).

os Typical Device

0.4 ~--40C +25C +85C +125C

P - DNL (LSb)
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FIGURE 1-94: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(10.0 k€2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, ).

FIGURE 1-95: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(10.0 k2, 1V = 1.8V, 2.7V, 5.5V,
A =V+,B=V-, DGND = V-, V+ = 36V).

os Typical Device

0.4 ~—-40C +25C +85C +125C
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FIGURE 1-96: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(10.0 k2, tV =18V, 2.7V,55Y,
A =V+,B=V- DGND = V-, V+ = 20V).

os Typical Device
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03
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FIGURE 1-97: DNL Error - Pot. Mode

(P-DNL) vs. Wiper Setting and Temperature
(10.0 k€2, 1V =1.8V, 2.7V, 5.5Y,
A =V+, B =V-, DGND = V-, ).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

os Typical Device
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FIGURE 1-98: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting (@ 25°C)
(10.0 ke2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).

os Typical Device
0.4 10V +25C 20V +25C 36V +25C
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FIGURE 1-99: DNL Error - Pot. Mode

(P-DNL) vs. Wiper Setting (@ 25°C)
(10.0 k2, 1V = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

280
——-40C (IW = 3.0mA)
-#-425C (IW = 3.0mA)
240 +85C (IW = 3.0mA)
——+125C (IW = 3.0mA)
200
g
& 160
]
5}
c
& 120
@
]
9
€ g
& —
H 20 T
0
0 32 64 9% 128 160 192 224 256
DAC Wiper Code

FIGURE 1-100: Wiper Resistance (Ryy) vs.
Wiper Setting and Temperature

(10.0 ke2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ = 36V,

280
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-#-+25C IW = 1.7mA)
240 +85C (IW = 1.7mA)
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FIGURE 1-101: Wiper Resistance (Ry) vs.
Wiper Setting and Temperature

(10.0 k€2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ = 20V,

Iy = 1.7 mA).
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FIGURE 1-102: Wiper Resistance (Ry) vs.

Wiper Setting and Temperature
(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

).
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FIGURE 1-103: Wiper Resistance (Ry) vs.
Wiper Setting and Temperature

(10.0 k2, 1V = 1.8V, 2.7V, 5.5V,

A =V+, B =V-, DGND = V-, V+ =36V,

280
——-40C (IW = 1.7mA)
-#-+25C (IW = 1.7mA)
240 +85C (IW = 1.7mA)
——+125C (IW = 1.7mA)
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FIGURE 1-104: Wiper Resistance (Ryy) vs.
Wiper Setting and Temperature

(10.0 k2, tV =18V, 2.7V,55Y,

A=V+, B=V-, DGND = V-, V+ =20V,

Iy = 1.7 mA).
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[ 16 32 4&:) ACWiPSeAr Code 80 96 112 128
FIGURE 1-105: Wiper Resistance (Ryy) vs.
Wiper Setting and Temperature
(10.0 k€2, 1V =1.8V, 2.7V, 5.5Y,

A=V+,B=V- DGND = V-,
).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-106: Wiper Resistance (Ryy) vs.

Wiper Setting @ 29°C

(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V- DGND = V-,

V+ =36V and |y = 3.0 mA, V+ =20V and
Iy = 1.7 mA, ).

280
-#-10V +25C (IW = 830uA)

240 20V 425 (IW = 1.7mA)
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FIGURE 1-107: Wiper Resistance (Ry) vs.
Wiper Setting @ 29°C

(10.0 k2, 1V = 1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-,

V+ =36V and |y = 3.0 mA, V+ =20V and

Iy = 1.7 mA, ).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-108: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting and Temperature
(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

14 i i
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FIGURE 1-109: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting and Temperature
(10.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 20V,

Iy = 1.7 mA).

u Typical Device
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-=-+25C (IW = 830uA)
+85C (IW = 830uA)
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FIGURE 1-110: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting and Temperature
(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

).
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FIGURE 1-111: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting and Temperature
(10.0 k2, 1V = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

" Typical Device
~+--40C (IW = 1.7mA)
12 -#-+25C (IW = 1.7mA)
+85C (IW = 1.7mA)
——+125C (IW = 1.7mA)
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FIGURE 1-112: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting and Temperature
(10.0 k2, tV =18V, 2.7V,55Y,
A=V+, B=V-, DGND = V-, V+ =20V,

Iy = 1.7 mA).
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FIGURE 1-113: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting and Temperature
(10.0 k€2, 1V =1.8V, 2.7V, 5.5Y,
A =V+, B =V-, DGND = V-,

).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V

" Typical Device
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FIGURE 1-114: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting (@ 25°C)

(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-,

V+ =36V and |y = 3.0 mA, V+ =20V and
ly = 1.7 mA, ).

DAC Wiper Code

FIGURE 1-115: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting (@ 25°C)

(10.0 k2, 1V = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and |y = 3.0 mA, V+ =20V and
Iy = 1.7 mA, ).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-116: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

os Typical Device
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FIGURE 1-117: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(10.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 20V,

Iy = 1.7 mA).

0s Typical Device
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FIGURE 1-118: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting and Temperature
(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

).

FIGURE 1-119: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(10.0 k2, 1V = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

os Typical Device
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FIGURE 1-120: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(10.0 k2, tV =18V, 2.7V,55Y,
A=V+, B=V-, DGND = V-, V+ =20V,

Iy = 1.7 mA).

0s Typical Device
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FIGURE 1-121: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting and Temperature
(10.0 k€2, 1V =1.8V, 2.7V, 5.5Y,
A =V+, B =V-, DGND = V-,

).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

os Typical Device
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FIGURE 1-122: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting (@ 25°C)

(10.0 ke2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-,

V+ =36V and |y = 3.0 mA, V+ =20V and
ly = 1.7 mA, ).
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FIGURE 1-123: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting (@ 25°C)

(10.0 k2, 1V = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and |y = 3.0 mA, V+ =20V and
ly = 1.7 mA, ).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-124: Vi PPM/°C (Pot. Mode) vs.

Temperature, and V+ Voltage

(( (Vw(code=n, 125°C) - YWw(code=n, -40°C) ) /
Vw(code=255, 25°c) ) * 1,000,000/ 165°C)
(10.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-, V+ =36V, 20V, ).
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FIGURE 1-125: Vi PPM/°C (Pot. Mode) vs.

Temperature, and V+ Voltage

( ( (Vw(code=n, 125°C) - Vw(code=n, -40°C) ) /
Vw(code=127, 25°c) ) * 1,000,000 / 165°C )

(10.0 ke2, tVL =18V, 2.7V,55YV,

A=V+ B=V-, DGND =V-, V+ =36V, 20V, ).
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FIGURE 1-126: Rap Resistance vs.
Temperature and V+ Voltage

(10.0 k@2:V =18V, 2.7V, 55V,

A=V+, B =V-, DGND = V-, V+ =36V, 20V, )
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-127: Total Unadjusted Error (Pot.

Mode) (V) vs. Wiper Setting and Temperature
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A =V+,B=V-, DGND = V-, V+ = 36V).
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FIGURE 1-128: Total Unadjusted Error (Pot.

Mode) (Vyy) vs. Wiper Setting and Temperature
(50.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A =V+,B=V- DGND = V-, V+ = 20V).
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FIGURE 1-129: Total Unadjusted Error (Pot.

Mode) (Vyy) vs. Wiper Setting and Temperature
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B =V-, DGND = V-, ).
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FIGURE 1-130: Total Unadjusted Error (Pot.

Mode) (V) vs. Wiper Setting and Temperature
(50.0 kg2, 1V = 1.8V, 2.7V, 5.5V,
A =V+,B=V-, DGND = V-, V+ = 36V).
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FIGURE 1-131: Total Unadjusted Error (Pot.

Mode) (Vyy) vs. Wiper Setting and Temperature
(50.0 kg2, tVL =18V, 2.7V,55Y,
A =V+,B=V-, DGND = V-, V+ = 20V).

2.0
—--40C
15 -=-+25C
+85C
——+125C
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Total Unadjusted Error (LSb)

[ 16 32 ABDAC Wi:; coue 80 96 112 128
FIGURE 1-132: Total Unadjusted Error (Pot.

Mode) (Vyy) vs. Wiper Setting and Temperature
(50.0 k€2, 1V =18V, 2.7V, 5.5Y,
A =V+, B =V-, DGND = V-, ).

© 2013 Microchip Technology Inc.

DS20005209A-page 31




MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

2.0
10V +25C
15 =20V +25C

36V 425C
1.0

0.5
0.0

05 V‘“’\\\\;-Q:

-1.0

Total Unadjusted Error (LSb)
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0 32 64 9% 128 160 192 224 256
DAC Wiper Code

FIGURE 1-133: Total Unadjusted Error (Pot.
Mode) (V) vs. Wiper Setting (@ 25°C)
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).

02 ~—FSE- 10V
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Full Scale Error (LSb)
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e o
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FIGURE 1-134: Full Scale Error (Pot. Mode)
(FSE) vs. Temperature and V+ Voltage
(50.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).

Zero Scale Error (LSb)
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0.6
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-=-2SE - 20V
0.2 ZSE- 36V
0.0
-40 -20 o 20 40 60 80 100 120

Temperature (°C)

FIGURE 1-135: Zero Scale Error (Pot. Mode)
(ZSE) vs. Temperature and V+ Voltage
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+,B=V-, DGND = V-, V+ =36V, 20V, ).

2.0
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FIGURE 1-136: Total Unadjusted Error (Pot.
Mode) (V) vs. Wiper Setting (@ 25°C)

(50.0 kg2, 1V = 1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND =V-, V+ =36V, 20V, ).

02 ~—FSE- 10V
#-FSE- 20V
FSE-36V

-40 -20 o 20 40 60 80 100 120
Temperature (°C)

FIGURE 1-137: Full Scale Error (Pot. Mode)
(FSE) vs. Temperature and V+ Voltage
(50.0 kg2, tV =18V, 2.7V,55Y,
A=V+,B=V-, DGND =V-, V+ =36V, 20V, ).
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18 -#-ZSE - 20V
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FIGURE 1-138: Zero Scale Error (Pot. Mode)
(ZSE) vs. Temperature and V+ Voltage
(50.0 k€2, 1V =1.8V, 2.7V, 5.5Y,
A=V+,B=V-, DGND = V-, V+ = 36V, 20V, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

os Typical Device
0.4 ——-40C
03 T

——+125¢C

0 32 64 QGDAC WI:::I, Code 160 192 224 256
FIGURE 1-139: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A =V+,B=V-, DGND = V-, V+ = 36V).

os Typical Device
0.4 ——-40C
03 T

——+125¢C

P - INL (LSb)

-0.3

) 32 64 96DAc Wi:,Z:r Code 160 192 224 256
FIGURE 1-140: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(50.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A =V+,B=V- DGND = V-, V+ = 20V).

Typical Device
[ 32 64 SGDAC Wi:,z:, Code 160 192 224 256
FIGURE 1-141: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B =V-, DGND = V-, ).
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FIGURE 1-142: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(50.0 kg2, 1V = 1.8V, 2.7V, 5.5V,
A =V+,B=V-, DGND = V-, V+ = 36V).

os Typical Device
0.4 ——-40C
03 T
02 ~=+125C
I~ 0.1
2
- -0.2
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0 16 32 48 64 80 96 112 128
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FIGURE 1-143: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(50.0 kg2, tV =18V, 2.7V,55Y,
A =V+,B=V-, DGND = V-, V+ = 20V).

Typical Device
0.4 —+--40C
-=-+25C
03 +85C
——+125C
0.2
— 01
2 o0 g = M
=)
5. -0.1
o

0 16 32 4sDAc Wi::r oot 80 9% 12 128
FIGURE 1-144: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(50.0 k€2, 1V =1.8V, 2.7V, 5.5Y,
A =V+, B =V-, DGND = V-, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

os Typical Device
0.4 ~+-10V +25C

36V +25C

0.1
[t A bl oo MI -
.0 tonghiafent WP A

e PSRRI

P - INL (LSb)
°
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0 32 64 % 128 160 192 224 256
DAC Wiper Code

FIGURE 1-145: INL Error - Pot. Mode (P-INL)
vs. Wiper Setting (@ 25°C)

(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).

os Typical Device
0.4 ~+-10V +25C

03
36V 425C

0.1

0.0 renne T

-0.1
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-0.2
03
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05

[ 16 32 48 64 80 9% 112 128
DAC Wiper Code

FIGURE 1-146: INL Error - Pot. Mode (P-INL)
vs. Wiper Setting (@ 25°C)

(50.0 k2, 1V = 1.8V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-, V+ =36V, 20V, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

os Typical Device

0.4 ——-40C -+-+25C ——+85C —+125C
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os Typical Device
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FIGURE 1-147: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A =V+,B=V-, DGND = V-, V+ = 36V).

os Typical Device

0.4 ~—-40C -o-+25C ——+85C ——+125C
03
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-0.1
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o 32 64 96 128 160 192 224
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256

FIGURE 1-148: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(50.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A =V+,B=V- DGND = V-, V+ = 20V).

os Typical Device

0.4 ~--40C +25C +85C +125C
03

0.2

P - DNL (LSb)
°
g

0 32 64 BSDAC Wi:,z:, Code 160 192 224 256
FIGURE 1-149: DNL Error - Pot. Mode

(P-DNL) vs. Wiper Setting and Temperature
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B =V-, DGND = V-, ).

FIGURE 1-150: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(50.0 kg2, 1V = 1.8V, 2.7V, 5.5V,
A =V+,B=V-, DGND = V-, V+ = 36V).

os Typical Device

0.4 ~—-40C +25C +85C +125C
03

0.2
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FIGURE 1-151: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(50.0 kg2, tV =18V, 2.7V,55Y,
A =V+,B=V-, DGND = V-, V+ = 20V).

os Typical Device

0.4 ~--40C +25C +85C +125C

P - DNL (LSb)

o 16 32 48 64 80 96 112 128
DAC Wiper Code

FIGURE 1-152: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature

(50.0 k<2,
A=V+ B=V-

'V, =18V, 2.7V, 55V,
DGND = V-, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

os Typical Device

0.4 10V425C ——20V +25C —36V +25C
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FIGURE 1-153: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting (@ 25°C)
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).

FIGURE 1-154:

DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting (@ 25°C)
(50.0 k£2,

1V = 1.8V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-, V+ = 36V, 20V, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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——+125C (IW = 600uA)

Wiper Resistance Ry, (Q)
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] 32 64 96 128 160 192 224 256
DAC Wiper Code
Measured Ry is influenced by the analog switch leakage at +125°C.
See Section 5.2.1 of the MCP41HVX1 data sheet (DS20005207A)
for additional information.

~+-40C (IW = 600uA)

440 ~#-+25C (IW = 600uA)

400 +85C (IW = 600uA)
——+125C (IW = 600uA)

Wiper Resistance Ry (Q)

0o 16 32 48 64 80 96 112 128
DAC Wiper Code

Measured Ryy is influenced by the analog switch leakage at +125°C.
See Section 5.2.1 of the MCP41HVX1 data sheet (DS20005207A)
for additional information.

FIGURE 1-155: Wiper Resistance (Ryy) vs.
Wiper Setting and Temperature

(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+ B=V- DGND = V-, V+ = 36V,

Iy = 600 pA).

480
——-40C (IW = 330uA)

440 -8-+25C (IW = 330uA)
200 +85C (IW = 330uA)
——+125C (IW = 330uA)

Wiper Resistance Ry (Q)

64 96 128 160 192 224 256
DAC Wiper Code

Measured Ryy is influenced by the analog switch leakage at +125°C.
See Section 5.2.1 of the MCP41HVX1 data sheet (DS20005207A)
for additional information.

FIGURE 1-156: Wiper Resistance (Ry) vs.
Wiper Setting and Temperature

(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A =V+, B=V-, DGND = V-, V+ = 20V,

Ly = 330 pA).
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Measured Ryy is influenced by the analog switch leakage at +125°C.
See Section 5.2.1 of the MCP41HVX1 data sheet (DS20005207A)
for additional information.

FIGURE 1-157: Wiper Resistance (Ry) vs.
Wiper Setting and Temperature
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,
)

FIGURE 1-158: Wiper Resistance (Ry) vs.
Wiper Setting and Temperature

(50.0 k&2, 1V =18V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 36V,

Iy = 600 pA).
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DAC Wiper Code

Measured Ryy is influenced by the analog switch leakage at +125°C.
See Section 5.2.1 of the MCP41HVX1 data sheet (DS20005207A)
for additional information.

FIGURE 1-159: Wiper Resistance (Ryy) vs.
Wiper Setting and Temperature

(50.0 kg2, 1V =1.8V, 2.7V, 5.5Y,
A=V+,B=V-, DGND = V-, V+ =20V,

lyy = 330 pA).
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Measured Ryy is influenced by the analog switch leakage at +125°C.
See Section 5.2.1 of the MCP41HVX1 data sheet (DS20005207A)
for additional information.

FIGURE 1-160: Wiper Resistance (Ryy) vs.
Wiper Setting and Temperature
(50.0 k€2, 1V =1.8V, 2.7V, 5.5Y,
A =V+, B =V-, DGND = V-,
).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-161: Wiper Resistance (Ryy) vs.

Wiper Setting @ 29°C

(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and Iy = 600 pA, V+ =20V and
ly = 330 pA, ).
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20V +25€ (IW = 330uA)
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FIGURE 1-162: Wiper Resistance (Ry) vs.
Wiper Setting @ 29°C
(50.0 kg2, 1V = 1.8V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-,
V+ =36V and Iy = 600 pA, V+ =20V and
ly = 330 pA, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

30 Typical Device
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30 Typical Device
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128

FIGURE 1-163: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting and Temperature
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

Iy = 600 pA).

20 Typical Device

25
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0.5
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-1.5 ~+--40C (IW = 330uA)
20 -=-+25C (IW = 330uA)
+85C (IW = 330uA)

-2.5 ——+125C (IW = 330uA)
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128
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FIGURE 1-164: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting and Temperature
(50.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 20V,

ly = 330 pA).

30 Typical Device

R- INL (LSb)
°
g

-1.5 ~+--40C (IW = 170uA)
--+25C (IW = 170uA)
+85C (IW = 170uA)
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128
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FIGURE 1-165: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting and Temperature
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B =V-, DGND = V-,

).

FIGURE 1-166: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting and Temperature
(50.0 k2, 1V = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

Iy = 600 pA).

30 Typical Device

25 ~+—-40C (IW = 330uA)

20 ~#-+25C (IW = 330uA)
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FIGURE 1-167: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting and Temperature
(50.0 kg2, tV =18V, 2.7V,55Y,

A=V+, B=V-, DGND = V-, V+ =20V,

ly = 330 pA).
0 Typical Device 7
20 T rom
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FIGURE 1-168: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting and Temperature
(50.0 k2, 1V =1.8V, 2.7V, 5.5Y,
A =V+, B =V-, DGND = V-,

).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V

30 Typical Device

-=-10V (170uA) +25C
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30 Typical Device
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FIGURE 1-169: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting (@ 25°C)

(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and Iy = 600 pA, V+ =20V and
ly = 330 pA, ).

FIGURE 1-170: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting (@ 25°C)

(50.0 kg2, 1V = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and Iy = 600 pA, V+ =20V and
Ly = 330 pA, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-171: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

Iy = 600 pA).
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FIGURE 1-172: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(50.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 20V,

ly = 330 pA).
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FIGURE 1-173: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting and Temperature
(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B =V-, DGND = V-,

).

FIGURE 1-174: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(50.0 k2, 1V = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

Iy = 600 pA).
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FIGURE 1-175: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(50.0 kg2, tV =18V, 2.7V,55Y,
A=V+, B=V-, DGND = V-, V+ =20V,

ly = 330 pA).
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FIGURE 1-176: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting and Temperature
(50.0 k€2, 1V =1.8V, 2.7V, 5.5Y,
A =V+, B =V-, DGND = V-,

).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

os Typical Device
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FIGURE 1-177: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting (@ 25°C)

(50.0 k2, 8-bit: V| =1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and Iy = 600 pA, V+ =20V and
ly =330 A, ).
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FIGURE 1-178: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting (@ 25°C)

(50.0 kg2, 1V = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and Iy = 600 pA, V+ =20V and
ly = 330 PA, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

~PPM per C- 10V
-#-PPM per C- 20V
30 PPM per C - 36V

PPM per °C
n
S

|

0 32 64 96DAC WIlpzeBr Code 160 192 224 256
FIGURE 1-179: Vi PPM/°C (Pot. Mode) vs.

Temperature, and V+ Voltage

(( (Vwi(code=n, 125°C) - Vw(code=n, -40°C) ) /
Vw(code=255, 25°c) | * 1,000,000 / 165°C )
(50.0 kg2, 8-bit: V| =1.8V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).

~~PPM per C- 10V
-#-PPM per C- 20V
30 PPM per C- 36V

PPM per °C
n
S
\\

0 16 32 48DAC Wi::r Code 80 96 112 128
FIGURE 1-180: Vi PPM/°C (Pot. Mode) vs.

Temperature, and V+ Voltage

({ (Vw(code=n, 125°C) = Vw(code=n, -40°C) ) /
Vw(code=127, 25°c) ) * 1,000,000 / 165°C )

(50.0 kg2, tV =18V, 2.7V,55Y,
A=V+,B=V-, DGND =V-, V+ =36V, 20V, ).

51600
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RAB - 36V

50800

50400
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48400
-40 -20 0 20 40 60 80 100 120
Temperature (°C)

Rjg Resistance (Q)

FIGURE 1-181: Rap Resistance vs.
Temperature and V+ Voltage

(50.0 k2: VvV =18V, 2.7V, 55V,

A=V+, B =V-, DGND = V-, V+ =36V, 20V, )
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-182: Total Unadjusted Error (Pot.

Mode) (V) vs. Wiper Setting and Temperature
(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 36V).

1.0

~--40C

0.8 -=-425C
+85C

0.6 ——+125C

Total Unadjusted Error (LSb)

[ 32 64 9GDAc w;z:r cose 160 192 224 256
FIGURE 1-183: Total Unadjusted Error (Pot.

Mode) (Vyy) vs. Wiper Setting and Temperature
(100.0 k&2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 20V).

0.80 —+--40C
-=-+25C
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——+125C
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FIGURE 1-184: Total Unadjusted Error (Pot.

Mode) (Vyy) vs. Wiper Setting and Temperature
(100.0 k€, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, ).

1.0
——-40C
0.8 —=-+25C
+85C
0.6 ——+125¢
0.4

Total Unadjusted Error (LSb)

o 16 32 48DAC Wi::r Coue 80 96 112 128
FIGURE 1-185: Total Unadjusted Error (Pot.

Mode) (V) vs. Wiper Setting and Temperature
(100.0 ke2, 1V =18V, 2.7V, 5.5V,
A =V+,B=V-, DGND = V-, V+ = 36V).

1.0
—+--40C
0.8 ~=-+25C
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[ 16 32 48DAC Wi::r cose 80 96 112 128
FIGURE 1-186: Total Unadjusted Error (Pot.

Mode) (Vyy) vs. Wiper Setting and Temperature
(100.0 ke2, tVL =18V, 2.7V,55YV,
A =V+,B=V-, DGND = V-, V+ = 20V).

1.0
——-40C
0.8 -=-425C
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Total Unadjusted Error (LSb)

[ 16 32 ABDAC Wi:; coue 80 96 112 128
FIGURE 1-187: Total Unadjusted Error (Pot.

Mode) (Vyy) vs. Wiper Setting and Temperature
(100.0 k€2, 1V =1.8V, 2.7V, 5.5V,
A =V+, B =V-, DGND = V-, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

1.00

0.80 ~+-10V +25C

0.60 ~#-20V +25C
36V +25C

0.40

P - INL (LSb)
& (=]
8

[ 32 64 BGDAC Wi:::r Code 160 192 224 256
FIGURE 1-188: Total Unadjusted Error (Pot.

Mode) (V) vs. Wiper Setting (@ 25°C)
(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V,

A=V+,B=V-, DGND =V-, V+ =36V, 20V, ).
-40 -20 0 20 Temper‘::ure (OC)SO 80 100 120
FIGURE 1-189: Full Scale Error (Pot. Mode)

(FSE) vs. Temperature and V+ Voltage
(100.0 k&2, 8-bit: V| = 1.8V, 2.7V, 5.5V,

A=V+,B=V- DGND = V-, V+ =36V, 20V, ).
-40 -20 [ 20 Tempe::(u,e (OC)GO 80 100 120
FIGURE 1-190: Zero Scale Error (Pot. Mode)

(ZSE) vs. Temperature and V+ Voltage
(100.0 k€, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 36V, 20V,

).
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o 16 32 48DAC Wi::r Coue 80 96 112 128
FIGURE 1-191: Total Unadjusted Error (Pot.

Mode) (V) vs. Wiper Setting (@ 25°C)

(100.0 ke2, 1V =18V, 2.7V, 5.5V,

A=V+,B=V-, DGND =V-, V+ =36V, 20V, ).
-40 -20 0 20 Tempe:;ure (QC)GO 80 100 120

FIGURE 1-192: Full Scale Error (Pot. Mode)

(FSE) vs. Temperature and V+ Voltage

(100.0 ke2, 1V =18V, 2.7V, 5.5V,

A=V+, B=V-, DGND = V-, V+ =36V, 20V, ).
-40 -20 0 20 Tempe::u,e (OC)GD 80 100 120

FIGURE 1-193: Zero Scale Error (Pot. Mode)

(ZSE) vs. Temperature and V+ Voltage
(100.0 k€2, 1V =1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ =36V, 20V, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

oS Typical Device

0.60 ~--40C
-=-425C

0.45 +85C
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0 32 64 % 128 160 192 224 256
DAC Wiper Code

FIGURE 1-194: INL Error - Pot. Mode (P-INL)
vs. Wiper Setting and Temperature

(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 36V).

ors Typical Device
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0as T
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DAC Wiper Code

0 32 64 96DAc Wi:,Z:r Code 160 192 224 256
FIGURE 1-195: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(100.0 k2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 20V).

Typical Device
0.60 ~+--40C
e

——+125C

P - INL (LSb)

0 32 64 %DAC Wi:)zesxr oot 160 192 224 256
FIGURE 1-196: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(100.0 k€, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, ).

FIGURE 1-197: INL Error - Pot. Mode (P-INL)
vs. Wiper Setting and Temperature

(100.0 ke2, 1V =18V, 2.7V, 5.5V,

A =V+,B=V-, DGND = V-, V+ = 36V).

ors Typical Device

0.60 ——-40C
-=-425C

0.45 +85C
—+125¢

P - INL (LSb)

o 16 32 a8 64 80 9% 112 128
DAC Wiper Code

FIGURE 1-198: INL Error - Pot. Mode (P-INL)
vs. Wiper Setting and Temperature

(100.0 ke2, tVL =18V, 2.7V,55YV,

A =V+,B=V-, DGND = V-, V+ = 20V).

Typical Device

0.60 ~+--40C

e
030 ——+125C

P - INL (LSb)

0 16 32 4sDAc Wi::r oot 80 9% 12 128
FIGURE 1-199: INL Error - Pot. Mode (P-INL)

vs. Wiper Setting and Temperature
(100.0 k€2, 1V =1.8V, 2.7V, 5.5V,
A =V+, B =V-, DGND = V-, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

078 Typical Device 078 Typical Device

0.60 ~+-10V +25C 0.60 ~+-10V +25C
36V +25C 36V +25C

0.30 0.30

5 0.00 i oi:: - e
[ 32 64 BGDACWi;Z:rCO‘,e 160 192 224 256 0 16 32 4BDACWip6:rCOde 80 9% 112 128
FIGURE 1-200: INL Error - Pot. Mode (P-INL) FIGURE 1-201: INL Error - Pot. Mode (P-INL)
vs. Wiper Setting (@ 25°C) vs. Wiper Setting (@ 25°C)
(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V, (100.0 ke2, 1V =18V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ =36V, 20V, ). A=V+, B =V-, DGND = V-, V+ =36V, 20V, ).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

os Typical Device
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FIGURE 1-202: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 36V).

os Typical Device
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FIGURE 1-203: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(100.0 k2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 20V).

os Typical Device

0.4 ~--40C +25C +85C +125C
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DAC Wiper Code

256

FIGURE 1-204: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, ).

FIGURE 1-205: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(100.0 ke2, 1V =18V, 2.7V, 5.5V,
A =V+,B=V-, DGND = V-, V+ = 36V).

os Typical Device

0.4 ~—-40C +25C +85C +125C
03
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FIGURE 1-206: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(100.0 ke2, tVL =18V, 2.7V,55YV,
A =V+,B=V-, DGND = V-, V+ = 20V).
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128

FIGURE 1-207: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting and Temperature
(100.0 kg2, 1V =18V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

os Typical Device

03
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-0.4
-0.5

0 32 64 % 128 160 192 224
DAC Wiper Code

0.4 10V425C 20V +25C —36V +25C

256

FIGURE 1-208: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting (@ 25°C)
(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+ B=V- DGND = V-, V+ =36V, 20V,

).

os Typical Device
16 32 4BDAC Wipﬁ:r Code 80 9% 112 128
FIGURE 1-209: DNL Error - Pot. Mode
(P-DNL) vs. Wiper Setting (@ 25°C)
(100.0 ke2, 1V =18V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-, V+ = 36V, 20V, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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Measured Ry is influenced by the analog switch leakage at +125°C.
See Section 5.2.1 of the MCP41HVX1 data sheet (DS20005207A)
for additional information.

FIGURE 1-210: Wiper Resistance (Ry) vs.
Wiper Setting and Temperature

(100.0 k€, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

Iy = 300 pA).
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Measured Ryy is influenced by the analog switch leakage at +125°C.
See Section 5.2.1 of the MCP41HVX1 data sheet (DS20005207A)
for additional information.

FIGURE 1-211: Wiper Resistance (Ry) vs.
Wiper Setting and Temperature

(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, V+ = 20V,

ly = 170 pA).
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Measured Ry is influenced by the analog switch leakage at +125°C.
See Section 5.2.1 of the MCP41HVX1 data sheet (DS20005207A)

for additional information.

FIGURE 1-212: Wiper Resistance (Ry) vs.
Wiper Setting and Temperature
(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+, B=V- DGND = V-,

).
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Measured Ryy is influenced by the analog switch leakage at +125°C.
See Section 5.2.1 of the MCP41HVX1 data sheet (DS20005207A)
for additional information.

FIGURE 1-213: Wiper Resistance (Ryy) vs.
Wiper Setting and Temperature

(100.0 k<2, 1V =18V, 2.7V,5.5YV,
A=V+, B =V-, DGND = V-, V+ =36V,
lyy = 300 pA).
s Bt
1200 +85C (IW = 170uA)
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[ 16 32 48 64 80 96 112 128
DAC Wiper Code

Measured Ryy is influenced by the analog switch leakage at +125°C.
See Section 5.2.1 of the MCP41HVX1 data sheet (DS20005207A)
for additional information.

FIGURE 1-214: Wiper Resistance (Ryy) vs.
Wiper Setting and Temperature

(100.0 ke2, (VL =18V, 2.7V, 5.5V,
A=V+ B =V-, DGND = V-, V+ =20V,

ly = 170 pA).
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1200

Wiper Resistance Ry (Q)

Measured Ryy is influenced by the analog switch leakage at +125°C.
See Section 5.2.1 of the MCP41HVX1 data sheet (DS20005207A)
for additional information.

FIGURE 1-215: Wiper Resistance (Ryy) vs.
Wiper Setting and Temperature
(100.0 ke2, (VL =18V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

1400
1300 -#-10V +25C (IW = 83uA)
1200 20V +25€ (IW = 170uA)
1100 ——36V +25C (IW = 300uA)
1000
S 900
o 800
g 700
£
£ 600
8
é 500
5 Ao
2 300
3 a0
100
0
0 32 64 96 128 160 192 224 256
DAC Wiper Code

FIGURE 1-216: Wiper Resistance (Ryy) vs.
Wiper Setting @ 29°C

(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and Iy = 300 pA, V+ =20V and

ly = 170 pA, ).
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FIGURE 1-217: Wiper Resistance (Ry) vs.
Wiper Setting @ 29°C

(100.0 ke2, 1V =18V, 2.7V, 5.5V,
A=V+, B =V-, DGND = V-,

V+ =36V and Iy, = 300 pA, V+ =20V and

ly = 170 pA, ).
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MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-218: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting and Temperature
(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

Iy = 300 pA).

20 Typical Device
15
1.0
_os . e e
&
2 o0
3
z‘ -0.5
-1.0 ~+--40C (IW = 170uA)
~#-425C (IW = 170uA)
-1.5 +85C (IW = 170uA)
——+125C (IW = 170uA)
2.0
0 32 64 96 128 160 192 224 256
DAC Wiper Code
FIGURE 1-219: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting and Temperature
(100.0 k&2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 20V,

ly = 170 pA).
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FIGURE 1-220: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting and Temperature
(100.0 k€, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

).
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FIGURE 1-221: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting and Temperature
(100.0 ke2, 1V =18V, 2.7V, 5.5V,
A=V+ B=V-, DGND = V-, V+ = 36V,

Iy = 300 pA).
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FIGURE 1-222: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting and Temperature
(100.0 ke2, tVL =18V, 2.7V,55YV,
A=V+, B=V-, DGND = V-, V+ =20V,

ly = 170 pA).
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FIGURE 1-223: INL Error - Rheo. Mode

(R-INL) vs. Wiper Setting and Temperature
(100.0 k€2, 1V =1.8V, 2.7V, 5.5V,
A =V+, B =V-, DGND = V-,

).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V

Typical Device . Typical Device .. ...
oo e sovomomae
[ 32 64 BGDAC Wi:::r(;ode 160 192 224 256 [ 16 32 4BDAC Wi::r Code 80 9% 112 128

FIGURE 1-224: INL Error - Rheo. Mode FIGURE 1-225: INL Error - Rheo. Mode
(R-INL) vs. Wiper Setting (@ 25°C) (R-INL) vs. Wiper Setting (@ 25°C)
(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V, (100.0 ke2, 1V =18V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-, A=V+, B=V-, DGND = V-,
V+ =36V and |y, =300 pA, V+ =20V and V+ =36V and |y, =300 pA, V+ =20V and
ly = 170 pA, ). ly = 170 pA, ).

© 2013 Microchip Technology Inc. DS20005209A-page 53



MCP41HVX1

Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-226: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 36V,

Iy = 300 pA).
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FIGURE 1-227: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(100.0 k&2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-, V+ = 20V,

ly = 170 pA).
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FIGURE 1-228: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting and Temperature
(100.0 k€, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

).

FIGURE 1-229: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(100.0 ke2, 1V =18V, 2.7V, 5.5V,
A=V+ B=V-, DGND = V-, V+ = 36V,

Iy = 300 pA).
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FIGURE 1-230: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(100.0 ke2, tVL =18V, 2.7V,55YV,
A=V+, B=V-, DGND = V-, V+ =20V,

ly = 170 pA).

os Typical Device
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FIGURE 1-231: DNL Error - Rheo. Mode
(R-DNL) vs. Wiper Setting and Temperature
(100.0 kg2, 1V =1.8V, 2.7V, 5.5V,
A =V+, B =V-, DGND = V-,

).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.

os Typical Device
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FIGURE 1-232: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting (@ 25°C)
(100.0 k€2, 8-bit: V| = 1.8V, 2.7V, 5.5V,
A=V+,B=V-, DGND = V-,

V+ =36V and Iy = 300 pA, V+ =20V and
ly = 170 pA, ).
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FIGURE 1-233: DNL Error - Rheo. Mode

(R-DNL) vs. Wiper Setting (@ 25°C)
(100.0 ke2, 1V =18V, 2.7V, 5.5V,
A=V+, B=V-, DGND = V-,

V+ =36V and Iy, = 300 pA, V+ =20V and
ly = 170 pA, ).
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Note: Unless otherwise indicated, T = +25°C, V| = 5.0V, DGND = V-, V+ = 36V.
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FIGURE 1-234:  Vy, PPM/°C (Pot. Mode) vs.

Temperature, and V+ Voltage

( (VW(codezn, 125°C) ~ VW(codezn, -40°C) )/
Vw(code=255, 25°c) ) * 1,000,000 / 165°C )
(100.0 k&2, 8-bit: V| = 1.8V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-, V+ =36V, 20V, ).
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FIGURE 1-235: Vi PPM/°C (Pot. Mode) vs.
Temperature, and V+ Voltage

( (VW(codezn, 125°C) © VW(codezn, -40°C) )/
Vw(code=127, 25°c) ) * 1,000,000 / 165°C )

(100.0 ke2, 1V =18V, 2.7V, 5.5V,
A=V+,B=V- DGND = V-, V+ =36V, 20V, ).
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FIGURE 1-236: Rap Resistance vs.
Temperature and V+ Voltage

(100.0 k2:V_ =18V, 2.7V, 5.5V,

A=V+, B =V-, DGND = V-, V+ =36V, 20V, )

1.1 Test Circuits

Floating
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s "
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RBW = lelw
Rw = (Vw - Va) /'l

FIGURE 1-237: Ry and Rgyy Measurement.
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APPENDIX A: REVISION HISTORY

Revision A (June 2013)

 Original Release of this Document.
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