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ABSOLUTE MAXIMUM RATINGS

Vppto GND......... FE TP PP PPN -0.3V to +6V
CS_, INC_,and U/D_to GND ...........ccooviviiiiiiiean. -0.3V to +6V
H_, L, W_toGND ....oooooiiiiiice -0.3V to (Vpp +0.3V)
Maximum Continuous Currentinto H_, L_, and W_............ +1mA
Continuous Power Dissipation (Ta = +70°C)

10-Pin uMAX (derate 6.94mW/°C above +70°C) .......... 555mwW

14-Pin TSSOP (derate 9.1mW/°C above +70°C) .......... 727TmW
Operating Temperature Range .............c.cccoee, -40°C to +85°C
Junction Temperature ... +150°C
Storage Temperature Range................ -65°C to +150°C

Lead Temperature (soldering, 10S) .....c.ccocoevrviiiririininn. +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

(Vpbp = +2.7V to +5.5V, V4 = VpD, VL = 0; Ta = TmIN to Timax, unless otherwise noted. Typical values are at Vpp = +5V, Ta = +25°C,

unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  mAX | UNITS
DC PERFORMANCE (Voltage-Divider Mode, MAX5451/MAX5453/MAX5455 Only)
Resolution N 8 Bits
[ [ Vpp = +5V +1
Integral Nonlinearity INL DD = + + LSB
(Notes 1 and 2) \Vpp = +3V +1
i i i i Vpp = +5V +1
Differential Nonlinearity DNL DD = + + LSB
(Notes 1 and 2) Vpp = +3V +1
End-to-End Resistor Tempco TCR 35 ppm/~C
Ratiometric Resistor Tempco 5 ppm/~C
MAX5451 -8
Full-Scale Error MAX5453 -1.6 LSB
MAX5455 -0.8
MAX5451 +8
Zero-Scale Error MAX5453 +1.6 LSB
MAX5455 +0.8
DC PERFORMANCE (Variable Resistor Mode)
Resolution N 8 Bits
MAX5450, MAX5451 +3
VpD = +5V
Integral Nonlinearity MAX5452-MAX5455 +1
INL LSB
(Notes 1 and 3) MAX5450, MAX5451 +4.5
Vpp = +3V
MAX5452-MAX5455 +2
' ' i ' Vpp = +5V +1
Differential Nonlinearity DNL DD = + + LSB
(Notes 1 and 3) Vpp = +3V +1
DC PERFORMANCE (Resistor Characteristics)
) , VpD = +5V, MAX5451/MAX5453/MAX5455 225
Wiper Resistance (Note 4) Rw Q
VpD = +3V, MAX5451/MAX5453/MAX5455 550
Wiper Capacitance Cw 10 pF
MAX5450, MAX5451 6.5 10 12.5
End-To-End Resistance RHL MAX5452, MAX5453 32 50 62.5 kQ
MAX5454, MAX5455 60 100 125
2 N AXIMW
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +2.7V to +5.5V, V4 = VpD, VL = 0; TAa = TmIN to Tmax, unless otherwise noted. Typical values are at Vpp = +5V, Ta = +25°C,
unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DIGITAL INPUTS (Note 5)
Input High Voltage ViH 0.7 x VpD \
Input Low Voltage ViL 0.3 x VDD V
Input Leakage Current +1.0 HA
Input Capacitance 5 pF
TIMING CHARACTERISTICS (Analog)
i ) . MAX5451 0.5
mgteer'(as)e““”g Time tw MAX5453 12 us
MAX5455 1.8
TIMING CHARACTERISTICS (Digital, Note 7, Figure 1)
Maximum INC Frequency fMAX 7 MHz
CS to INC Setup Time tcl 25 ns
CS to INC Hold Time tic 0 ns
TNC Low Period L 25 ns
TNC High Period tiH 25 ns
U/D to INC Setup tDI 50 ns
U/D to INC Hold tiD 0 ns
POWER SUPPLIES
Supply Voltage VbD 2.7 55 \
CS=1NC = U/D = Vpp VpD = +5V 0.7 2
Supply Current IDD or GND Vop = +2.7V 0 pA

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

Note 2: The DNL and INL are measured with the potentiometer configured as a voltage divider with H_ = Vpp and L_ = GND. 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 potentiometers
(MAX5451/MAX5453/MAX5455), H_ is unconnected and L_ = GND. For the 2-terminal potentiometers
(MAX5450/MAX5452/MAX5454), L_ = GND. At Vpp = +5V, the wiper terminal 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/40uA/20uA for 10kQ/50kQ/100kR2 configuration, respectively.

Note 4: The wiper resistance is the worst value measured by injecting the currents given in Note 3 into W_ with L_ = GND. Ry_ =
(Vw_ - VHI) / w_.

Note 5: Device draws higher supply current when digital inputs are driven with voltages between 0.3 x Vpp and 0.7 x Vpp. (See
Supply Current vs. Digital Input Voltage in the Typical Operating Characteristics.)

Note 6: Wiper-Settling Time is the worst case 0% to 50% rise-time measured between consecutive wiper positions. H_ = Vpp, L_ =
GND, and the wiper terminal is unloaded and measured with a 10pF oscilloscope probe (see Tap-To-Tap Switching
Transient in the Typical Operating Characteristics).

Note 7: Digital timing is guaranteed by design.

MAXIMN 3
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(Vbp = +5V, Ta = +25°C, unless otherwise noted.)
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(Vpp = +5V, Ta = +25°C, unless otherwise noted.)
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(Vpp = +5V, Ta = +25°C, unless otherwise noted.)
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10 | | 10 INCHES MILLIMETERS

DIM| MIN MAX MIN MAX
A - 0.043 - 1.10
A1 ] 0.002 | 0.006 | 0.05 0.15

A2 | 0.030 | 0.037 [ 0.75 0.95
D1 ] 0.116 | 0.120 | 2.95 3.05
D2 [ 0.114 | 0.118 | 2.89 3.00
E1] 0116 | 0.120 | 2.95 3.05

10LUMAX.EPS

SSPSXVIN-0SPSXVIN

| r\/—QO.5010.1 E2 [ 0114 [ 0118 | 289 | 3.00
06501 U H | 0187 [ 0199 | 475 | 5.05
L |0.0157 [ 0.0275| 0.40 | 0.70
L1 0.037 REF 0.940 REF
I b [0.007 Jo0.0106] 0177 | 0.270
! 0601 1 e 0.0197 BSC 0.500 BSC
— — +
020. ¢ [0.0035 ] 0.0078] 0.000 | 0.200
TOP VIEW BOTTOM VIEW s 0.0196 REF 0.498 REF
o oo | e oo | e
‘ D2 E2
* GAGE PLANE
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B L L L
—>|b|<— 1 E1 ’I L <_f
Al o
D1 —_ L1 =
FRONT VIEW SIDE VIEW

DRALLAS /M AXI/VI

NOTES: PROPRIETARY INFORMATION

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

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

1
4. MEETS JEDEC MO-187C-BA. 21-0061 1 A
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COMMON DIMENSIONS

MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
A A A A — 1.10 043

TSSOP4.40mm.EPS

0.05 0.15 002 006
0.85 0.95 033 037
019 0.30 007 012
019 0235 007 010

& |

8|z [T[a|m|e|0(n ()5 |22 > aw="

‘ 009 | 020 | 004 | 008

|;| |'| ” ” ” ” ” “—- ” ” ” |-| ” |-| |-| |-1| boo—| [— 0.09 014 | 004 | 006
I0P_VIEW BOTTOM VIEW BENT LEAD DETAI 3553\0/'“'?'1“:1;']“ 351569\’“'?'1'“33"3

065 BSC 026 BSC

625 | 655 | 246 | 258

e l“ A SEE DETAILAA _\ € 050 | 070 | 020 | 028
| | r = | . c SEE VARIATIONS |[SEE VARIATIONS

w @=u=u=tﬂ { ; { 0° 8° 0° 8°

"Eli ' <[ i 1% bk 010|MAX |
\_o o.10/c| A\ ~ - T ]
D——I % \_SEATING E
PLANE
SIDE VIEW END VIEV VARIATIONS
JEDEC PKG.  |MILLIMETERS| INCHES

MO-1S3| N CODES  ["MIN, [ MAX. | MIN. | MAX.

b
I'_ — AB-1 |14| D|Ul4-L | 430 | 510 |.193 | .201
983 PARTING gy ul4-2
1 LINE— WITH F"-AUNG\ AB 16| D|ule-1; | 490 | 510 [.193 | .201
1 ] | Ul6-2

a ¢ AC 20 D {uz0-2) | 640 [ 660 [.252 | 260
L | | u20-3
BASE METAL —1 1 AD 24| D | U24-1 770 | 750 |.303 | .311
DETAIL A EAD TIP DETAI AE 28| D|ues-1; | 960 | 980 |.378 | .386
uas-2;
NOTES u28-3

1. DIMENSIONS D AND E DO NOT INCLUDE FLASH

2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.4Smm PER SIDE
3. CONTROLLING DIMENSION: MILLIMETER

4, MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE =
S. “N* REFERS TO NUMBER OF LEADS LAS »,

A\ LEAD COPLANARITY 0.0 MM MAX, E]B:DEIAn!oTnm /VI/J‘I/I’I

7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

8, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY e

& BENT LEAD 010 MM MAX. PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0066 | %
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