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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Vcc Pin Relative to Ground .....-0.5V to +6.0V Programming Temperature............cccccooeiviiiiiinn. 0°C to +70°C
Voltage Range on CS, INC, U/D, L, W, H Pins Storage Temperature Range -55°C to +125°C

Relative to Ground™..............ccoccooeiiiiiiien -0.5Vto Vge + 0.5V Soldering Temperature ............ccccoocevoiiiiiiiienn See IPC/JEDEC
WIRETr CUMENT ... +3mA J-STD-020A Specification
Operating Temperature Range ...........c.cccoceeeen. -40°C to +85°C *Not to exceed 6.0V

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED DC OPERATION CONDITIONS

(Vce = Vee MIN to Vee max; Ta = -40°C to +85°C, unless otherwise specified.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce (Note 1) +2.4 +5.5 \Y
Input Logic 1 (CS, INC, U/D) ViH 0.7 xVce Vce + 0.3 v
Input Logic 0 (CS, INC, U/D) ViL -0.3 +0.3x Ve %
Resistor Inputs L, H W -0.3 Vce + 0.3 \
Wiper Current Iw -1 +1 mA
DC ELECTRICAL CHARACTERISTICS
(Vce = Vee MIN to Ve max; TA = -40°C to +85°C, unless otherwise specified.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Leakage IL -1 +1 PA
Standby Current (Note 2) IsTBY v 30 co PA

5V 15 60
Digital Input Capacitance Ci/o 10 pF
ANALOG RESISTOR CHARACTERISTICS
(Vce = Vee MmiN to Ve max; Ta = -40°C to +85°C, unless otherwise specified.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
End-to-End Resistor Tolerance Ta =+25°C -20 +20 %
Wiper Resistance Rw 500 2000 Q
Absolute Linearity (Note 3) -0.5 +0.5 LSB
Relative Linearity (Note 4) -0.25 +0.25 LSB
End-to-End Temp Coefficient -250 +250 | ppm/°C
Ratiometric Temp Coefficient 7 ppm/°C

2 & DALLAS AMIAXIN




TERMY, 32Hh>>a2, TFAIINRToaxX—F

AC ELECTRICAL CHARACTERISTICS

(Vcec = Vee MmN to Vee Max; Ta = -40°C to +85°C. See Figure 2 for timing diagram.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CS to INC Setup tCl 50 ns
U/D to INC Setup tp) 100 ns
TNC Low Period tiL 50 ns
INC High Period tH 100 ns
TNC Inactive to CS Inactive tic 500 ns
CS Deselect Time tCPH 100 ns
Wiper Change to INC Low tw 200 ns
INC Rise and Fall Times tR, tF 5 us
INC Low to CS Inactive tiK (Note 5) 50 ns
Wiper Storage Time twsT (Note 6) 10 ms
CS Low Pulse tcLp 100 ns
Wiper Load Time twLT (Note 7) 500 us
Power-Up Time tpu (Note 8) 2 ms

NONVOLATILE MEMORY CHARACTERISTICS

(Vce = Vee MIN to Vee MAX)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

EEPROM Write Cycles +70°C (Note 9) 50,000

Note 1:  All voltages are referenced to ground.

Note 2: sTRY specified for Vcc equal to 3.0V and 5.0V while control port logic pins are driven to Vcc or GND.

Note 3: Absolute linearity is used to determine wiper voltage versus expected voltage as determined by wiper position.

Note 4: Relative linearity is used to determine the change of wiper voltage between two adjacent wiper positions.

Note 5: The INC low to CS inactive time is the transition time that allows the three control pins to become inactive without writing
the wiper position to the EEPROM.

Note 6: Wiper storage time is the time required for the wiper position to be written to the EEPROM. During this time, the three-ter-
minal interface is inactive.

Note 7: Wiper load time is specified as the time required to load the wiper position stored in EEPROM once Vcc has reached a
stable operating voltage greater than or equal to Vcc MIN.

Note 8: Power-up time is specified as the time required before the three control pins become active once a stable power supply
level of at least Vcc MIN has been reached.

Note 9: The maximum number of EEPROM write cycles is guaranteed by design and is not tested in production.
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(Vce = 5.0V; Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. VOLTAGE
35

JEE
CS=INC=U/D=Vcc

DS4301 toc01

30
2 -

20

SUPPLY CURRENT (uA)

5 / —— POWER-UP
/ ~=== POWER-DOWN

| | |
0 1 2 3 4 5
VOLTAGE (V)

W-L RESISTANCE vs. SUPPLY VOLTAGE
(POWER-UP)

250 ez
] |

DS4301 toc04

>IMQ
200

150

WIPER = POS 15
100 ‘

W-L RESISTANCE (k<2)

EEPROM RECALL

0 1 2 3 4 5
SUPPLY VOLTAGE (V)

ABSOLUTE LINEARITY vs. WIPER POSITION
0.25

0.20
= 015
= 0.10
0.05

DS4301 toc07

SB

o

-0.05
-0.10
-0.15
-0.20
-0.25

ABSOLUTE LINEARITY

0 10 20 30
WIPER POSITION (DEC)

SUPPLY CURRENT vs. TEMPERATURE

DS4301 toc02

20

L e
10

SUPPLY CURRENT (uA)

CS=INC=U/D=V¢g
| |

40 1510 35 60 85
TEMPERATURE (°C)

W-L RESISTANCE vs. SUPPLY VOLTAGE
(POWER-DOWN)

250
¥ |

DS4301 toc05

>IMQ
200

150
WIPER = POS 15

W-L RESISTANCE (kQ)

0 1 2 3 4 5
SUPPLY VOLTAGE (V)

RELATIVE LINEARITY vs. WIPER POSITION
0.25

0.20
= 015
= 0.10
0.05

DS4301 toc08

SB

o

-0.05
-0.10
-0.15
-0.20
-0.25

ABSOLUTE LINEARITY

0 10 20 30
WIPER POSITION (DEC)

200

175
150

125
100
75

W-L RESISTANCE (kQ)

50
25

400
350
300
250
200
150

WIPER RESISTANCE (Q)

100
50

0.05
0.04
0.03
0.02
0.01

-0.01
; -0.02
-0.03
-0.04
-0.05

HANGE (FROM +25°C)

W-L RESISTANCE

vs. POTENTIOMETER SETTING

AT Vgg = 5V AND 3V /

DS4301 toc03

//

/

/

/

WIPER

5 10 15 20 25 30
POTENTIOMETER SETTING (DEC)

RESISTANCE vs. WIPER VOLTAGE

VN

SN

DS4301 toc06

I ~
Voo =5V

1 2 3 4 5
WIPER VOLTAGE (V)

VOLTAGE DIVIDER PERCENT CHANGE
FROM +25°C vs. TEMPERATURE

WIPER = POS 15
tc =1.37ppm/°C

DS4301 toc09

WIPER = POS 7
tc = 2.72ppm/°C

WIPER = POS 15 N LA

[ tc = 0.64ppm/°C Y-
6=064p =

....... = 7

/,T WIPER =P0S 23 _|

tc = Oppm/°C

ALLAS

SEMICONDUCTOR

-15 10 35 60 85
TEMPERATURE (°C)

AKX



TERMY, 32Hh>>a2, TFAIINRToaxX—F
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