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MAX5128

2mm x 2mm uDFN#13£§

128?tﬂ%§//=‘55€%/#.£@—?%ﬂ#§

ABSOLUTE MAXIMUM RATINGS

VCCIOGND ..o -0.3V to +6.0V
UPand DNto GND .......coooovviiiiiiic -0.3Vto (Ve + 0.3V)
H,L,and Wto GND............oooviiiiiiii -0.3Vto (Ve + 0.3V)
Maximum Continuous Current intoH, L, and W .............. +0.5mA
Maximum Continuous Current into All Other Pins ............ +50mA
Continuous Power Dissipation (Ta = +70°C)

8-Pin uDFN (derate 4.7mW/°C above +70°C) ........ 376.5mW

Operating Temperature Range ..........c.ccccooeenn. -40°C to +85°C
Junction Temperature............ccocovviiiiiiiiii +150°C
Storage Temperature Range ..o -60°C to +150°C
Lead Temperature (soldering, 10S) .....cc.cccoevviiiiirinnnne. +300°C

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.

ELECTRICAL CHARACTERISTICS

(Vcec = +2.7Vto +5.25V, H = Ve, L = GND, Ta = -40°C to +85°C. Typical values are at Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)

(Note 1)
PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

DC PERFORMANCE (voltage-divider mode)

Resolution N 7 Bits
Integral Nonlinearity INL (Note 2) +1.0 LSB
Differential Nonlinearity DNL (Note 2) +1.0 LSB
oS R s
Ratiometric Resistgnge 5 opm/°C
Temperature Coefficient

Full-Scale Error FSE -3 0 LSB
Zero-Scale Error ZSE 0 +2 LSB
DC PERFORMANCE (variable-resistor mode)

Integral Nonlinearity INL (Note 3) +1.75 LSB
Differential Nonlinearity DNL (Note 3) +1 LSB
DC PERFORMANCE (resistor characteristics)

Wiper Resistance Rw (Note 4) 0.6 0.8 kQ
Wiper Capacitance Cw 20 pF
End-to-End Resistance RHL 16 22 27 kQ
DIGITAL INPUTS (UP, DN)

3.4V <Vge £5.25V 2.4
Input-High Voltage (Note 5) ViH 27V <o < 3.4V 0.7 x V
Vee

Input-Low Voltage ViL (Note 5) 0.8 Y
Input Leakage Current [IN +1 pA
Input Capacitance CIN 5 pF
DYNAMIC CHARACTERISTICS

Wiper -3dB Bandwidth f3dB (Note 6) 400 kHz
THD Plus Noise THD+N | VH = 0-8VRms, T = TkHz, wiper set o 0.02 %

midscale
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2mm x 2mm uDFN#13
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ELECTRICAL CHARACTERISTICS (continued)
(Ve = +2.7Vto +5.25V, H = Ve, L= GND, Ta = -40°C to +85°C. Typical values are at Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)

(Note 1)
PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

NONVOLATILE MEMORY RELIABILITY

Data Retention Ta =+85°C 50 Years
Ta = +25°C 80,000

Endurance Stores
Ta = +85°C 50,000

POWER SUPPLY

Supply Voltage Vce 2.70 5.25 vV

Average Programming Current lpG Ei)ilériltr;?ir?ggrsoft\l/li (\:Ng:eeogg; 220 400 HA

Peak Programming Current IpK (Ej)itériir;?iggﬂ;/gljtciévgtreeogg ; 4 mA

Standby Current Icc Digital inputs = Vcc or GND, Ta = +25°C 0.5 15 pA

TIMING CHARACTERISTICS
(Vce = +2.7Vto +5.25V, H = Ve, L = GND, Ta = -40°C to +85°C. Typical values are at Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)

(See Figures 1, 2, 3, and 4).

PARAMETER | sYmBOL | CONDITIONS | MIN  TYP  MAX | UNITS
ANALOG SECTION
Wiper Settling Time | s [Note7) | 500 | ns
DIGITAL SECTION
UP or DN Pulse-Width High tPWH 80 ns
UP or DN Pulse-Width Low tPwL 80 ns
UP or DN Glitch Immunity tIMMU 20 ns
UP Fall to DN Rise Setup or DN ¢ 80 s
Fall to UP Rise Setup MS1
Before Entering NVM-Write ¢ 80 ns
Mode, UP Fall to UP Rise MS2
UP Rise to DN Rise Setup when ; 80 ns
Entering NVM-Write WS
UP Fall to DN Fall Hold or DN Fall
to UP Fall Hold during NVM- tWH 0 ns
Write
N AXIMW 3
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2mm x 2mm uDFN#13£§

128?tﬂ%§//=‘55€%/#.£@—?%ﬂ#§

TIMING CHARACTERISTICS (continued)

(Ve = +2.7Vto +5.25V, H = Ve, L= GND, Ta = -40°C to +85°C. Typical values are at Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)
(See Figures 1, 2, 3, and 4).

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
NVM-Write Mode Pulse-Width
. twp 80 ns
High
Write NV Register Busy Time tBUSY 14 ms
Power-Up Settling Time tacc (Note 8) 2 us

Note 1: All devices are production tested at Ta = +25°C and are guaranteed by design for Ta = -40°C to +85°C.

Note 2: The DNL and INL are measured with the potentiometer configured as a voltage-divider with H = Vcc and L = GND. The
wiper terminal is unloaded and measured with a high input-impedance voltmeter.

Note 3: The DNL and INL are measured with the potentiometer configured as a variable resistor. H is unconnected and L = GND.
For the +5V condition, the wiper terminal is driven with a source current of 200pA and for the +2.7V condition, the wiper ter-
minal is driven with a source current of 100pA.

Note 4: The wiper resistance is measured using the source currents given in Note 3.

Note 5: The device draws higher supply current when the digital inputs are driven with voltages between (Vcc - 0.5V) and (GND +
0.5V). See Supply Current vs. Digital Input Voltage in the Typical Operating Characteristics.

Note 6: Wiper at midscale with a 10pF load, L = GND, an AC source is applied to H, and the output is measured as 3dB lower than
the DC W/H value in dB.

Note 7: Wiper-settling time is the worst-case 0 to 50% rise time measured between consecutive wiper positions. H = Vg, L = GND,
and the wiper terminal is unloaded and measured with a 10pF oscilloscope probe. See the Tap-to-Tap Switching Transient
in the Typical Operating Characteristics section.

Note 8: Power-up settling time is measured from the time Vcc = 2.7V to the wiper settling to 1 LSB of the final value.

4 AKX
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BRTEFFIE

(Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)
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(Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)

DIFFERENTIAL NONLINEARITY DIFFERENTIAL NONLINEARITY DIFFERENTIAL NONLINEARITY
vs. CODE (VARIABLE RESISTOR) vs. CODE (VARIABLE RESISTOR) vs. CODE (VARIABLE RESISTOR)
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(Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)
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COMMON DIMENSIONS
SYMBOL MIN. NOM. MAX.

A 0.70 0.75 0.80

A1 0.15 0.20 0.25

A2 0.020 0.025 0.035

D 1.95 2.00 2.05

E 1.95 2.00 2.05

L 0.30 0.40 0.50

L1 0.10 REF.
PACKAGE VARIATIONS
PKG. CODE N e b (N/2-1)xe
L622-1 6 0.65BSC | 0.30+0.05 | 1.30 REF.
L822-1 8 0.50BSC | 0.25+0.05 | 1.50 REF.
L1022-1 10 0.40BSC | 0.20+0.03 | 1.60 REF.

NOTES:

. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

. COPLANARITY SHALL NOT EXCEED 0.08mm.

. WARPAGE SHALL NOT EXCEED 0.10mm.

. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS
SPECIAL CHARACTERISTIC(S).

5. "N* IS THE TOTAL NUMBER OF LEADS.

. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

PN~

-DRAWING NOT TO SCALE-

[DDALLAS SN AXI/VI

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

TME PACKAGE OUTLINE,
6, 8, 10L UDFN, 2x2x0.80 mm
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