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ABSOLUTE MAXIMUM RATINGS

VDD O GND ...t -0.3V to +6V
DIN, SCLK, TS ..ttt -0.3V to +6V
Hx, Lx, Wx to GND -0.3V to (Vpp + 0.3)
Maximum Continuous Current Into Hx, Lx, and Wx ........... +1mA
Continuous Power Dissipation (Ta = +70°C)

10-Pin puMAX (derate 5.6mW/°C above +70°C)........... 444mW

Operating Temperature Range ..........cocccveveeennne -40°C to +85°C
Junction Temperature..........ccocveevrveeiineeenne
Storage Temperature Range...................... .-65°C to +150°C
Lead Temperature (soldering, 10S) .........ccoccveeiriiieeeeennnnns +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

(Vpp = +5V, unless otherwise noted. V4 = Vpp, VL = 0, TaA = TmIN to Tmax. Typical values are at Vpp = +5V, Ta = +25°C,

unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DC PERFORMANCE (Voltage Divider Mode)
Resolution N 8 Bits
Integral Nonlinearity (Notes 1, 2) INL +1/2 LSB
Differential Nonlinearity (Notes 1, 2) DNL +1/2 LSB
End-to-End Resistor Tempco TCR 35 ppm/°C
Ratiometric Resistor Tempco 5 ppm/°C
Full-Scale Error MAX5403 -8 LSB
Zero-Scale Error MAX5403 +8 LSB
Full-Scale Error MAX5404 -1.6 LSB
Zero-Scale Error MAX5404 +1.6 LSB
Full-Scale Error MAX5405 -0.8 LSB
Zero-Scale Error MAX5405 +0.8 LSB
DC PERFORMANCE (Variable Resistor Mode)
Resolution N 8 Bits
MAX5403 (Pot A) +2.5
VDb = +5V MAX5403 (Pot B) +1
MAX5404 +1
) ) INL MAX5405 +1
Integral Nonlinearity (Notes 1, 3) MAX5403 (Pot A) 145 LSB
MAX5403 (Pot B) +3
Vpp = +3V
MAX5404 +1.5
MAX5405 +15
i i i i Vpbp = +5V
(D’\llfcf)féznltl,asl)Nonllneamy DNL sz — +1/2 LSB
DC PERFORMANCE (Resistor Characteristics)
) ) Vpp = +5V 275
Wiper Resistance (Note 4) Rw Q
Vpp = +3V 550
i ) MAX5403 50
Wiper Capacitance Cw pF
MAX5404/MAX5405 30
2 AXIM
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +5V, unless otherwise noted. V4 = Vpp, VL = 0, Ta = TmIN to Tmax. Typical values are at Vpp = +5V, Ta = +25°C,
unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX5403 75 10 125
End-to-End Resistance RuL MAX5404 375 50 62.5 kQ
MAX5405 75 100 125
DIGITAL INPUTS
Input High Voltage VIH 0.7 xVpD \
Input Low Voltage ViL 0.3xVpp Vv
Input Leakage Current +1.0 HA
Input Capacitance 5 pF
TIMING CHARACTERISTICS (ANALOG)
MAX5403 100
Wiper-Settling Time ts MAX5404 325 ns
MAX5405 650
TIMING CHARACTERISTICS (DIGITAL) (Note 5)
Maximum SCLK Frequency 10 MHz
SCLK Clock Period tcp 100 ns
SCLK Pulse Width High tcH 40 ns
SCLK Pulse Width Low tcL 40 ns
CS Fall to SCLK Rise Setup Time tcss 40 ns
SCLK Rise to CS Rise Hold Time tcsH 0 ns
DIN Setup Time tbs 40 ns
DIN Hold Time tDH 0 ns
SCLK Rise to CS Fall Delay tcso 10 ns
CS Rise to SCLK Rise Hold tcs1 40 ns
CS Pulse Width High tcsw 100 ns
POWER SUPPLIES
Supply Voltage Vpp 2.7 5.5 \
_ Vpp = +5V 0.8 5 HA
Supply Current IDD S =SCLK =DIN =Vpp
Vpp = +2.7V 0.1 HA

Note 1: Linearity is defined in terms of the Hx to Lx code-dependent resistance.

Note 2: The DNL and INL are measured with the potentiometer configured as a voltage divider with Hx = Vpp and Lx = 0. The wiper
terminal is unloaded and measured with an ideal voltmeter.

Note 3: The DNL and INL are measured with the potentiometer configured as a variable resistor. For the 3-terminal potentiometer
(Pot A), Ha is unconnected and La = 0. For the 2-terminal potentiometer (Pot B), only Lg = 0. At Vpp = +5V, the wiper termi-
nal is driven with a source current of 400pA for the 10kQ configuration, 80pA for the 50kQ configuration, and 40pA for the
100kQ configuration. At Vpp = +3V, 200pA/40pA/20pA for 10kQ/50kQ/100kQ configuration respectively.

Note 4: The wiper resistance is the worst value measured by injecting into Wx, a current lw = Vpp / RHL.

Note 5: Digital timing is guaranteed by design.

MAXIMV 3
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(Vpp = +5.0V, Ta = +25°C, unless otherwise noted.)

WIPER RESISTANCE vs. WIPER RESISTANCE vs. WIPER-TO-END RESISTANCE
WIPER VOLTAGE (50kQ) WIPER VOLTAGE (100kQ) vs. WIPER VOLTAGE (10kQ)
380 5 400 . 300 :
360 z 380 s g
g g 280 g
340 Al E 360 A ] E
— \ —~ 340 \ Vpp = +3V .
c 32 Vpp = +3V a X G 260 | Vop=+3V
& 300 \ | g 320 ] Y o / \
=
= 0 ;t’ \\ | = 30 / \, = 0 f-‘
@ Vpp = +5V 2 280 7
@ 260 V4 N % 260 | % 220 /
& 240 i P W /
& / 7/ £ 240 /ey e 4 ™~
= = 200 Vpp = +5V M
= 90 /’\ '/ vy 220 l P S ! {j / DD g
200 | 200 Yoo=+SY 180 Pl
180 180
160 160 160
0 05 10 15 20 25 30 35 40 45 50 0 05 10 15 20 25 30 35 40 45 50 0 05 10 15 20 25 30 35 40 45 50
WIPER VOLTAGE (V) WIPER VOLTAGE (V) WIPER VOLTAGE (V)
WIPER-TO-END RESISTANCE WIPER-TO-END RESISTANCE WIPER-TO-END RESISTANCE
vs. INPUT CODE (50kQ) vs. INPUT CODE (100kQ) vs. INPUT CODE (10kQ)
50 . 100 . 10 .
45 H 90 5 9 g
_ 0 A2 w : 8 /|
c / c g /
< % v < ’ < 7 L
2 % /| 2 w ,/ S 4 ,/
z e = / 5 /
2 95 / 2 g5 2 5
2 4 % 7 % 7
Z o A I // S ,/
2 1 ) 2 / 2 3 /
= L/ = / = //
10 A 20 /| 9
5 ,/ 10 '/ 1 LA d
/ L 4
0 0 0
0 32 64 9 128 160 102 224 256 0 32 64 9 128 160 192 224 256 0 32 64 9 128 160 192 224 256
INPUT CODE (DECIMAL) INPUT CODE (DECIMAL) INPUT CODE (DECIMAL)
VARIABLE RESISTOR DNL VARIABLE RESISTOR INL VARIABLE RESISTOR DNL
vs. INPUT CODE (10kQ) vs. INPUT CODE (10kQ) vs. INPUT CODE (50kQ)
0.20 . 0.50 N 0.06 2
3 040 P g 0.05 g
0.15 : 030 / : 0.04 :
0.03
— __ 020 k &
g 010 B r \ 2 om
S =010 2
2 - \ \ 5 oo I
0.05
0.00 \. 000
010
0.00 \ -0.01 |
020 = 0,02
-0.05 030 -0.03
0 32 64 95 128 160 192 224 256 0 32 64 9 128 160 192 224 256 0 32 64 9 128 160 192 224 256
INPUT CODE (DECIMAL) INPUT CODE (DECIMAL) INPUT CODE (DECIMAL)
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(Vpp = +5.0V, Ta = +25°C, unless otherwise noted.)

VARIABLE RESISTOR INL VARIABLE RESISTOR DNL VARIABLE RESISTOR INL
vs. INPUT CODE (50kQ) vs. INPUT CODE (100kQ) vs. INPUT CODE (100kQ)
0.04 o 0.12 o 0.15 o
H 0.11 : H
00 g 0.10 g 0.10 I g
0.00 = 0.09 3 \ K
-0.02 0.08 0.05 “-‘1
_ [ A 007 "'\
g 0o & 0.06 0.00 \

INL (LSB)
S
&

/
T~y

- =

= 006 ” 0.05
2 -0.08 \ il 2 0.04 : \ /
-0.10 \ 0.03 -0.10 A

0.02 W J
-0.12 \' 0.01 ‘\er
0.00 -0.15
-0.14 o0 |
-0.16 -0.02 | [ [ [ 1 0.20
0 32 64 96 128 160 192 224 256 0 32 64 9 128 160 192 224 256 0 32 64 9 128 160 192 224 256
INPUT CODE (DECIMAL) INPUT CODE (DECIMAL) INPUT CODE (DECIMAL)
VOLTAGE-DIVIDER DNL VOLTAGE-DIVIDER INL VOLTAGE-DIVIDER DNL
vs. INPUT CODE (10kQ) vs. INPUT CODE (10kQ) vs. INPUT CODE (50kQ)
0.08 o 0.15 " 0.08 .
007 g 010 b TN g 007 g
0.06 | z 0.06 z
0.05 0.05 N 0.05
?zj 0.04 g 0.00 \\ % 004
; 0.03 = \ ; 0.03
= 002 =005 \ = 002
0.01 -0.10 N 0.01
000 P 0.00 A
-0.15
-0.01 -0.01
-0.02 0.20 -0.02
0 32 64 9 128 160 192 224 256 0 32 64 9 128 160 192 224 256 0 32 64 9 128 160 192 224 256
INPUT CODE (DECIMAL) INPUT CODE (DECIMAL) INPUT CODE (DECIMAL)
VOLTAGE-DIVIDER INL VOLTAGE-DIVIDER DNL VOLTAGE-DIVIDER INL
vs. INPUT CODE (50kQ) vs. INPUT CODE (100kQ) vs. INPUT CODE (100kQ)
0.15 o 0.08 . 015 “
0.10 § 0.07 % 0.10 §
= 0.06 = =
0.05 0.05 0.05 \\
g 0.00 o~ g 0.04 g 0.00 \\
= = 003 = \
2 005 X // 5 oo Z 005
N / | T
-0.10 \\ / 001 -0.10
0,00 [ogopfimenarin "
-0.15 v -0.15
-0.01
-0.20 -0.02 -0.20
0 32 64 9 128 160 192 224 256 0 32 64 96 128 160 192 224 256 0 32 64 96 128 160 192 224 256
INPUT CODE (DECIMAL) INPUT CODE (DECIMAL) INPUT CODE (DECIMAL)
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(Vpp = +5.0V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT
vs. LOGIC INPUT VOLTAGE SUPPLY CURRENT vs. TEMPERATURE
. e HER
2 T~ VoD = +5V g
1 2 08 Sl H
£ — 3
= T Vpp=+5V _| =
é ol = LE\ DD =+V _ | E 0.6
S V4R | %
3 y AR \ IS
> =
& 001 : g 04
2 '. Vpp = +3V A
J | \ \_[ | Vpp = +3V
0.001 gi t == 02
I \
— | —
0.0001 0
0 05 1.0 15 20 25 30 35 40 4550 -40-30-20-10 0 10 20 30 40 50 60 70 80
INPUT LOGIC VOLTAGE (V) TEMPERATURE (°C)
END-TO-END RESISTANCE % CHANGE TAP-TO-TAP SWITCHING TRANSIENT
vs. TEMPERATURE (CODE 127 TO 128)
MAX5403 toc22
0.20 ‘ 3
10kQ g
015 g
50kQ “H
0.10 \ :
] : FRRESLRRE

005 =100k 7 . Y £ 4
|
0 T'sok Vin-L o
10mV/div

-0.05 / 100kQ )
-0.10 A~

-0.15 ,A'( i r
e "/ s b ] 3

END-TO-END RESISTANCE % CHANGE

10“‘9 sv/div
025
40 20 0 20 40 60 80 200ns/div
TEMPERATURE (°C)
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TRANSISTOR COUNT: 8689
PROCESS: BICMOS
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NOTES: PROPRIETARY INFORMATION

1. D&E DO NOT INCLUDE MOLD FLASH. TITLE

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). PACKAGE OUTLINE, 10L uMAX/uSOP
3. CONTROLLING DIMENSION: MILLIMETERS. S— N =

4. MEETS JEDEC MO-187C-BA.
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