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PART TEMP RANGE PIN-PACKAGE

MAX1452CAE+ 0°C to +70°C 16 SSOP

MAX1452EAE+ -40°C to +85°C 16 SSOP

MAX1452AAE+ -40°C to +125°C 16 SSOP

MAX1452AUE+ -40°C to +125°C 16 TSSOP

MAX1452ATG+ -40°C to +125°C 24 TQFN-EP*

MAX1452C/D 0°C to +70°C Dice**

http://china.maxim-ic.com
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VDD = VDDF = +5V, VSS = 0V, TA = +25°C, unless otherwise noted.)

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.

Supply Voltage, VDD to VSS.........................................-0.3V, +6V
Supply Voltage, VDD to VDDF ................................-0.5V to +0.5V
All Other Pins ...................................(VSS - 0.3V) to (VDD + 0.3V)
Short-Circuit Duration, FSOTC, OUT, BDR,

AMPOUT ................................................................Continuous
Continuous Power Dissipation (TA = +70°C)

16-Pin SSOP/TSSOP (derate 8.00mW/°C above +70°C) ..640mW
24-Pin TQFN (derate 20.8mW/°C above +70°C) ...........1.67W

Operating Temperature:
MAX1452CAE+/MAX1452C/D ............................0°C to +70°C
MAX1452EAE+ ................................................-40°C to +85°C
MAX1452AAE+..............................................-40°C to +125°C
MAX1452AUE+..............................................-40°C to +125°C
MAX1452ATG+..............................................-40°C to +125°C

Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) ................................ +300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

GENERAL CHARACTERISTICS

Supply Voltage VDD 4.5 5.0 5.5 V

EEPROM Supply Voltage VDDF 4.5 5.0 5.5 V

Supply Current IDD (Note 1) 2.0 2.5 mA

Maximum EEPROM Erase/Write
Current

IDDFW 30 mA

Maximum EEPROM Read
Current

IDDFR 12 mA

Oscillator Frequency fOSC 0.85 1 1.15 MHz

ANALOG INPUT

Input Impedance RIN 1 MΩ
Input Referred Offset Tempco (Notes 2, 3) ±1 μV/°C

Input Referred  Adjustable
Offset Range

Offset TC = 0 at minimum gain (Note 4) ±150 mV

Amplifier Gain Nonlinearity P er cent of + 4V  sp an, V OU T  =  + 0.5V  to 4.5V 0.01 %

Common-Mode Rejection Ratio CMRR
Specified for common-mode voltages
between VSS and VDD (Note 2)

90 dB

Input Referred Adjustable
FSO Range

(Note 5) 4 to 60 mV/V

ANALOG OUTPUT

Differential Signal-Gain Range Selectable in 16 steps 39 to 234 V/V

Configuration [5:2] 0000bin 34 39 46

Configuration [5:2] 0001bin 47 52 59

Configuration [5:2] 0010bin 58 65 74

Configuration [5:2] 0100bin 82 91 102

Differential Signal Gain

Configuration [5:2] 1000bin 133 143 157

V/V

Maximum Output-Voltage Swing No load from each supply 0.02 V
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ELECTRICAL CHARACTERISTICS (continued)
(VDD = VDDF = +5V, VSS = 0V, TA = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output-Voltage Low IOUT = 1mA sinking, TA = TMIN to TMAX 0.100 0.20 V

Output-Voltage High IOU T  =  1m A sour ci ng , TA  =  TM IN  to TM AX 4.75 4.87 V

Output Impedance at DC 0.1 Ω

Output Offset Ratio
ΔVOUT/
ΔOffset

0.90 1.05 1.20 V/V

Output Offset TC Ratio
Δ V OU T/

Δ Offset TC 
0.9 1 1.2 V/V

Step Response and IC
(63% Final Value)

150 μs

Maximum Capacitive Load 1 μF

Output Noise
DC to 1kHz (gain = minimum, source
impedance = 5kΩ VDDF filter)

0.5 m V RMS

BRIDGE DRIVE

Bridge Current IBDR RL = 1.7kΩ 0.1 0.5 2 mA

Current Mirror Ratio AA RISOURCE = internal 10 12 14 A/A

VSPAN Range (Span Code) TA = TMIN to TMAX 4000 C000 hex

DIGITAL-TO-ANALOG CONVERTERS

DAC Resolution 16 Bits

ODAC Bit Weight
ΔVOUT/
ΔCode

DAC reference = VDD = +5.0V 76 μV/bit

OTCDAC Bit Weight
ΔVOUT/
ΔCode

DAC reference = VBDR  = +2.5V 38 μV/bit

FSODAC Bit Weight
ΔVOUT/
ΔCode

DAC reference = VDD = +5.0V 76 μV/bit

FSOTCDAC Bit Weight
ΔVOUT/
ΔCode

DAC reference = VBDR = +2.5V 38 μV/bit

COARSE OFFSET DAC

IRODAC Resolution Including sign 4 Bits

IRODAC Bit Weight
ΔVOUT/
ΔCode

Input referred, DAC reference =
VDD = +5.0V  (Note 6)

9 mV/bit

FSOTC BUFFER

Minimum Output-Voltage Swing No load
VSS +

0.1
V

Maximum Output-Voltage Swing No load V D D   - 1.0 V

Current Drive VFSOTC = +2.5V -40 +40 μA

INTERNAL RESISTORS

Current-Source Reference
Resistor

RISRC 75 kΩ
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Note 1: Excludes sensor or load current.
Note 2: All electronics temperature errors are compensated together with sensors errors.
Note 3: The sensor and the MAX1452 must be at the same temperature during calibration and use.
Note 4: This is the maximum allowable sensor offset.
Note 5: This is the sensor's sensitivity normalized to its drive voltage, assuming a desired full span output of +4V and a bridge volt-

age range of +1.7V to +4.25V.
Note 6: Bit weight is ratiometric to VDD.
Note 7: Programming of the EEPROM at room temperature is recommended.
Note 8: Allow a minimum of 6ms elapsed time before sending any command.

ELECTRICAL CHARACTERISTICS (continued)
(VDD = VDDF = +5V, VSS = 0V, TA = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

C ur r ent- S our ce Refer ence
Resi stor  Tem p er atur e C oeffi ci ent

Δ RIS RC 1300 p p m/°C 

FSOTC Resistor RFTC 75 kΩ

FSOTC Resistor Tem p er atur e
C oeffi ci ent

ΔRFTC 1300 p p m/°C 

TEMPERATURE-TO-DIGITAL CONVERTER

Temperature ADC Resolution 8 Bits

Offset ±3 LSB

Gain 1.45 °C/bit

Nonlinearity ±0.5 LSB

Lowest Digital Output 00 hex

Highest Digital Output AF hex

UNCOMMITTED OP AMP

Open-Loop Gain RL = 100kΩ 90 dB

Input Common-Mode Range VSS VDD V

Output Swing No load, TA = TMIN to TMAX
VSS +
0.02

VDD -
0.02

V

Output-Voltage High 1mA source, TA = TMIN to TMAX 4.85 4.90 V

Output-Voltage Low 1mA sink, TA = TMIN to TMAX 0.05 0.15 V

Offset VIN+ = +2.5V, unity gain buffer -20 +20 mV

Unity Gain Bandwidth 2 MHz

EEPROM

Maximum Erase/Write Cycles (Note 7) 10k Cycles

Minimum Erase Time (Note 8) 6 ms

Minimum Write Time 100 μs
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(VDD = +5V, TA = +25°C, unless otherwise noted.)

SSOP/TSSOP TQFN-EP

1 1 ISRC

2 2 OUT

3 3 VSS

4 4 INM

5 5 BDR

6 6 INP

7 7 VDD

—
8, 9, 13, 16, 20, 22,

23, 24
N.C.

8 10 TEST

OFFSET DAC DNL
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OTCDAC = 0
FSODAC = 4000hex
FSOTCDAC = 8000hex
PGA INDEX = 0
IRO = 2
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SSOP/TSSOP TQFN-EP

9 11 VDDF

10 12 UNLOCK

11 14 DIO

12 15 CLK1M

13 17 AMPOUT

14 18 AMP-

15 19 AMP+

16 21 FSOTC

— — EP

μ
Ω
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MAX1452

+5V  VDD

OUT

GND
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MAX1452

VPWR
+12V TO +40V

OUT

GND
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INM

TEST VSS

INP

7

9

2

16

1

8 3

BDR VDDF

OUT

5

6

4

FSOTC

ISRC

SENSOR

MAX15006B

OUT
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G

S D
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MAX1452

VIN+
+12V TO +40V

2N2222A

47Ω100kΩ

4.99kΩ

4.99MΩ

30Ω

100Ω

499kΩ

100kΩ
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0.1μF
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PAGE
LOW-BYTE

ADDRESS (hex)
HIGH-BYTE

ADDRESS (hex)
TEMP-INDEX[7:0]

(hex)
CONTENTS

000 001 00
0

03E 03F 1F

040 041 20
1

07E 07F 3F

080 081 40
2

0BE 0BF 5F

0C0 0C1 60
3

0FE 0FF 7F

100 101 80
4

13E 13F 9F

140 141 A0

15E 15F AF to FF

ODAC
Lookup Table

160 161 Configuration

162 163 Reserved

164 165 OTCDAC

166 167 Reserved

168 169 FSOTCDAC

16A 16B Control Location

16C 16D

5

17E 17F

180 181

19E 19F

52 General-Purpose
User Bytes

1A0 1A1 806

1BE 1BF 8F

1C0 1C1 90
7

1FE 1FF AF to FF

200 201 00
8

23E 23F 1F

240 241 20
9

27E 27F 3F

280 281 40
A

2BE 2BF 5F

2C0 2C1 60
B

2FE 2FF 7F

FSODAC
Lookup Table
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DRIVEN BY TESTER DRIVEN BY MAX1452

THREE-STATE 
NEED WEAK

PULLUP

THREE-STATE 
NEED WEAK

PULLUP

START-BIT
LSB

START-BIT
LSB

M
SB

STOP-BIT

M
SB

STOP-BIT
1 1 1 1 1 0 1 0 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1DIO
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DRIVEN BY TESTER

THREE-STATE 
NEED WEAK

PULLUP

THREE-STATE 
NEED WEAK

PULLUP

START-BIT
LSB

M
SB

STOP-BIT

1 1 1 1 1 0 1 0 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 11 1 1 11 1 11 1 1 1 1

THREE-STATE 
2ATIM +1 BYTE

TIMES

DIO

OUT VALID OUT

HIGH IMPEDANCE
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REGISTER DESCRIPTION

CONFIG Configuration Register

ODAC Offset DAC Register

OTCDAC Offset Temperature Coefficient DAC Register

FSODAC Full Span Output DAC Register

FSOTCDAC Full Span Output Temperature Coefficient DAC Register

16 ______________________________________________________________________________________
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FIELD NAME DESCRIPTION

15:13 OSC[2:0] Oscillator frequency setting.  Factory preset, do not change.

12 REXT Logic ‘1’ selects external RISRC and RSTC.

11 CLK1M EN Logic ‘1’ enables CLK1M output driver.

10 PGA Sign Logic ‘1’ inverts INM and INP polarity.

9 IRO Sign Logic ‘1’ for positive input referred offset (IRO).  Logic ‘0’ for negative input referred offset (IRO).

8:6 IRO[2:0] Input referred coarse offset adjustment.

5:2 PGA[3:0] Programmable gain amplifier setting.

1 ODAC Sign Logic ‘1’ for positive offset DAC output.  Logic ‘0’ for negative offset DAC output.

0
OTCDAC

Sign
Logic ‘1’ for positive offset TC DAC output.  Logic ‘0’ for negative offset TC DAC output.

IRO SIGN, IRO[2:0]
INPUT REFERRED OFFSET

CORRECTION AS % OF VDD
I N PU T  R EF ER R ED  O F F SET ,  CO R R EC T IO N 

A T  VD D  = 5 VD C  I N  mV

1,111 +1.25 +63

1,110 +1.08 +54

1,101 +0.90 +45

1,100 +0.72 +36

1,011 +0.54 +27

1,010 +0.36 +18

1,001 +0.18 +9

1,000 0 0

0,000 0 0

0,001 -0.18 -9

0,010 -0.36 -18

0,011 -0.54 -27

0,100 -0.72 -36

0,101 -0.90 -45

0,110 -1.08 -54

0,111 -1.25 -63
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PGA[3:0] PGA GAIN (V/V)

0000 39

0001 52

0010 65

0011 78

0100 91

0101 104

0110 117

0111 130

1000 143

1001 156

1010 169

1011 182

1100 195

1101 208

1110 221

1111 234

TEMP-INDEX[7:0]TEMPERATURE
(°C) DECIMAL HEXADECIMAL

-40 20 14

25 65 41

85 106 6A

125 134 86

TEMP-INDEX[7:0]
EEPROM ADDRESS ODAC

LOW BYTE  AND  HIGH BYTE
EEPROM ADDRESS FSODAC
LOW BYTE  AND  HIGH BYTE

00hex
to

7Fhex

000hex and 001hex
to

0FEhex and 0FFhex

200hex and 201hex
to

2FEhex and 2FFhex

80hex
to

AFhex

100hex and 101hex
to

15Ehex and 15Fhex

1A0hex and 1A1hex
to

1FEhex and 1FFhex

OSC[2:0] OSCILLATOR FREQUENCY

100 -37.5%

101 -28.1%

110 -18.8%

111 -9.4%

000 1MHz (nominal)

001 +9.4%

010 +18.8%

011 +28.1%
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FIELD NAME DESCRIPTION

15:8 CL[15:8] Reserved

7:0 CL[7:0]
Control Location. Secure-Lock is activated by setting this to FFhex which disables DIO serial
communications and connects OUT to PGA output.

IRSA[3:0] DESCRIPTION

0000 Write IRSD[3:0] to DHR[3:0] (data hold register)

0001 Write IRSD[3:0] to DHR[7:4] (data hold register)

0010 Write IRSD[3:0] to DHR[11:8] (data hold register)

0011 Write IRSD[3:0] to DHR[15:12] (data hold register)

0100 Reserved

0101 Reserved

0110
Write IRSD[3:0] to ICRA[3:0] or IEEA[3:0], (internal calibration register address or internal EEPROM address
nibble 0)

0111 Write IRSD[3:0] to IEEA[7:4] (internal EEPROM address, nibble 1)

1000 Write IRSD[3:0] to IRSP[3:0] or IEEA[9:8], (interface register set pointer where IRSP[1:0] is IEEA[9:8])

1001 Write IRSD[3:0] to CRIL[3:0] (command register to internal logic)

1010 Write IRSD[3:0] to ATIM[3:0] (analog timeout value on read)

1011 Write IRSD[3:0] to ALOC[3:0] (analog location)

1100 to 1110 Reserved

1111 Write IRSD[3:0] = 1111bin to relearn the baud rate
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CRIL[3:0] NAME DESCRIPTION

0000 LdICR Load internal calibration register at address given in ICRA with data from DHR[15:0].

0001 EEPW EEPROM write of 8 data bits from DHR[7:0] to address location pointed by IEEA[9:0].

0010 ERASE Erase all of EEPROM (all bytes equal FFhex).

0011 RdICR Read internal calibration register as pointed to by ICRA and load data into DHR[15:0].

0100 RdEEP Read internal EEPROM location and load data into DHR[7:0] pointed by IEEA[9:0].

0101 RdIRS Read interface register set pointer IRSP[3:0].  See Table 13.

0110 RdAlg
Output the multiplexed analog signal onto OUT. The analog location is specified in ALOC[3:0]
(Table 15) and the duration (in byte times) that the signal is asserted onto the pin is specified in
ATIM[3:0] (Table 14).

0111 PageErase
Erases the page of the EEPROM as pointed by IEEA[9:6]. There are 64 bytes per page and thus 12
pages in the EEPROM.

1000 to
1111

Reserved Reserved.

ICRA[3:0] NAME DESCRIPTION

0000 CONFIG Configuration Register

0001 ODAC Offset DAC Register

0010 OTCDAC Offset Temperature Coefficient DAC Register

0011 FSODAC Full Scale Output DAC Register

0100 FS O TC D AC Full Scale Output Temperature Coefficient DAC Register

0101 Reserved. Do not write to this location (EEPROM test).

0110 to
1111

Reserved. Do not write to this location.
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ATIM[3:0] DURATION OF ANALOG SIGNAL SPECIFIED IN BYTE TIMES (8-BIT TIME)

0000 20 + 1 = 2 byte times  i.e. (2 ✕ 8)/baud rate

0001 21 + 1 = 3 byte times

0010 22 + 1 = 5 byte times

0011 23 + 1 = 9 byte times

0100 24 + 1 = 17 byte times

0101 25 + 1 = 33 byte times

0110 26 + 1 = 65 byte times

0111 27 + 1 = 129 byte times

1000 28 + 1 = 257 byte times

1001 29 + 1 = 513 byte times

1010 210 + 1 = 1025 byte times

1011 211 + 1 = 2049 byte times

1100 212 + 1 = 4097 byte times

1101 213 + 1 = 8193 byte times

1110 214 + 1 = 16,385 byte times

1111
In this mode OUT is continuous, however DIO accepts commands after 32,769 byte times. Do not parallel
connect DIO to OUT.

IRSP[3:0] RETURNED VALUE

0000 DHR[7:0]

0001 DHR[15:8]

0010 IEEA[7:4], ICRA[3:0] concatenated

0011 CRIL[3:0], IRSP[3:0] concatenated

0100 ALOC[3:0], ATIM[3:0] concatenated

0101 IEEA[7:0] EEPROM address byte

0110 IEED[7:0]  EEPROM data byte

0111 TEMP-Index[7:0]

1000 BitClock[7:0]

1001 Reserved.  Internal flash test data.

1010-1111 11001010 (CAhex).  This can be used to test communication.
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ALOC[3:0] ANALOG SIGNAL DESCRIPTION

0000 OUT PGA Output

0001 BDR Bridge Drive

0010 ISRC Bridge Drive Current Setting

0011 VDD Internal Positive Supply

0100 VSS Internal Ground

0101 BIAS5U Internal Test Node

0110 AGND Internal Analog Ground.  Approximately half of VDD.

0111 FSODAC Full Scale Output DAC

1000 FSOTCDAC Full Scale Output TC DAC

1001 ODAC Offset DAC

1010 OTCDAC Offset TC DAC

1011 VREF Bandgap Reference Voltage (nominally 1.25V)

1100 VPTATP Internal Test Node

1101 VPTATM Internal Test Node

1110 INP Sensor’s Positive Input

1111 INM Sensor’s Negative Input

TYPICAL UNCOMPENSATED INPUT (SENSOR) TYPICAL COMPENSATED TRANSDUCER OUTPUT

Offset…………………..…….…………………………..±100% FSO
FSO…………………………….………………………..4 to 60mV/V
Offset TC…………………………………………………...20% FSO
Offset TC Nonlinearity…..………………………………….4% FSO
FSOTC…………………………..………………………..-20% FSO
FSOTC Nonlinearity…..……..…………………………….5% FSO
Temperature Range..….….……………………..-40°C to +125°C

OUT..…….……………………………..Rati om etr i c to V D D  at 5.0V 
Offset at +25°C……………………………………0.500V ± 200μV
FSO at +25°C……………………………………...4.000V ± 200μV
Offset accuracy over temp. range….………±4mV (±0.1% FSO)
FSO accuracy over temp. range……………±4mV (±0.1% FSO)
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VDD

VDD

VSS

VSS

Σ

ΣΔ

Σ

EEPROM
(LOOKUP PLUS CONFIGURATION DATA)

VDD

VSS

VDD

VSS

FSO
DAC

UNLOCK

VDD

16-BIT

16-BIT

8-BIT
LOOKUP
ADDRESS

BANDGAP
TEMP

SENSOR

PGA MUXMUX

FSOTC REGISTER

ISRC

RSTC
75kΩ

RISRC
75kΩ

BDR
FSOTC

INP

INM

FSOTC
DAC

VSS

EEPROM ADDRESS

15EH + 15FH

000H + 001H

:

OFFSET DAC LOOKUP TABLE
(176 ✕ 16-BITS)

CONFIGURATION REGISTER SHADOW

USAGE

19EH + 19FH

16CH + 16DH

:

USER STORAGE (52 BYTES)

2FEH + 2FFH

1A0H + 1A1H
:

FSO DAC LOOKUP TABLE
(176 ✕ 16-BITS)

160H + 161H
RESERVED162H + 163H
OFFSET TC REGISTER SHADOW164H + 165H
RESERVED166H + 167H
FSOTC REGISTER SHADOW168H + 169H
CONTROL LOCATION REGISTER16AH + 16BH

OFFSET
DAC

±1

±1

✕ 26

PHASE
REVERSAL

MUX

OUT

AMP-

AMPOUT

AMP+

PGA GAIN

1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0

9.0
8.5

PGA (3:0)

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101

1111
1110

TOTAL GAIN

39
52
65
78
91

104
117
130
143
156
169
182
195
208

234
221

IRO (3, 2:0) OFFSET mV

63
54
45
36
27
18
9
0
0
-9

-18
-27
-36
-45

-63
-54

1,111
1,110
1,101
1,100
1,011
1,010
1,001
1,000
0,000
0,001
0,010
0,011
0,100
0,101

0,111
0,110

VSS

16-BIT
OFFSET
TC DAC

OTC REGISTER

INPUT REFERRED OFFSET
(COARSE OFFSET) PROGRAMMABLE GAIN STAGE

UNCOMMITTED OP AMP

VALUE

VSS TO VDD

±20mV

VSS, VDD ±0.01V
VSS, VDD ±0.25V  

10MHz TYPICAL

PARAMETER

I/P RANGE
I/P OFFSET
O/P RANGE
NO LOAD

1mA LOAD

UNITY GBW

PGA BANDWIDTH ≈ 3kHz ± 10%

16-BIT

*INPUT REFERRED 
OFFSET VALUE IS 
PROPORTIONAL TO VDD.
VALUES GIVEN ARE FOR
VDD = 5V.

VSS

PGA BANDWIDTH ≈
3kHz ±10%

VSS

TEST

CLK1M

VDDF

DIO

DIGITAL
INTERFACE
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SUBSTRATE CONNECTED TO: VSS

16

15

14

13

12

11

10

9

1

2

3

4

5

6

7

8

ISRC FSOTC

AMP+

AMP-

AMPOUT

CLK1M

DIO

UNLOCK

VDDF

TOP VIEW

MAX1452

SSOP/TSSOP

OUT

VSS

INP

INM

BDR

VDD

TEST

2324 22 21

87 9

N.
C.

TE
ST

V D
DF

UN
LO

CK

10
V D

D

N.
C.

FS
OT

C

N.
C.

N.
C.

AM
P+

1

2
+

+

INM 4

5

6

17

18

16

14

13

BDR

INP

N.C.

CLK1M

DIO

N.C.

MAX1452

N.
C.

N.
C.

3

15

VSS

20

11

AMPOUTOUT

19

12

AMP-ISRC

TQFN

china.maxim-ic.com/packages

16 SSOP A16-2 21-0056

16 TSSOP U16-2 21-0066

24 TQFN-EP T2444-4 21-0188

http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0156.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0166.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0188.PDF
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