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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VDD tO VSS....oovviviiiieiiiiiiiccee -0.3V, +6V
Supply Voltage, VDD t0 VDDF «vvvvevviiiiiieiiiiei -0.5V to +0.5V
All Other Pins ........ooooviiiiii (Vss - 0.3V) to (Vpp + 0.3V)
Short-Circuit Duration, FSOTC, OUT, BDR,

AMPOUT L. 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 ..o, 0°C to +70°C
MAX1452EAE+ -40°C to +85°C
MAXTA52AAE+ ..ot -40°C to +125°C
MAXTA52AUE+ ..ot -40°C to +125°C
MAX1452ATG+............. ...-40°C to +125°C
Junction Temperature ..o +150°C
Storage Temperature Range .............cocccoevnenn. -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoovvviviiiinnnnnn. +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 = VDDF = 45V, Vss = 0V, Ta = +25°C, unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS

GENERAL CHARACTERISTICS

Supply Voltage VbD 4.5 5.0 5.5 Y

EEPROM Supply Voltage VDDF 4.5 5.0 5.5 Y

Supply Current IDD (Note 1) 2.0 2.5 mA

I\C/Ijrxr|errr1]LtJm EEPROM Erase/Write IDDEW 30 mA

Maximum EEPROM Read

Current IbbFR 12 mA

Oscillator Frequency fosc 0.85 1 1.15 MHz

ANALOG INPUT

Input Impedance RIN 1 MQ

Input Referred Offset Tempco (Notes 2, 3) +1 pv/eC

gﬁ:;f;;igid Adjustable Offset TC = 0 at minimum gain (Note 4) +150 mV

Amplifier Gain Nonlinearity Percent of +4V span, Vout = +0.5V to 4.5V 0.01 %

Common-Mode Rejection Ratio CMRR Specified for common-mode voltages 90 dB
between Vss and Vpp (Note 2)

rspgt;;e;gged Adjustable (Note 5) 410 60 MV

ANALOG OUTPUT

Differential Signal-Gain Range Selectable in 16 steps 39 to 234 VIV
Configuration [5:2] 0000bin 34 39 46
Configuration [5:2] 0001bin 47 52 59

Differential Signal Gain Configuration [5:2] 0010bin 58 65 74 VIV
Configuration [5:2] 0100bin 82 91 102
Configuration [5:2] 1000bin 133 143 157

Maximum Output-Voltage Swing No load from each supply 0.02 Vv

Maxim Integrated
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ELECTRICAL CHARACTERISTICS (continued)

(VbD = VDDF = +5V, Vgs = 0V, Ta = +25°C, unless otherwise noted.)

MAX1452

RN B2 (SRS

5 s

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output-Voltage Low lout = TMA sinking, Ta = TMIN to TmaX 0.100 0.20 Vv
Output-Voltage High lout = TmA sourcing, Ta = TMIN to TMmAX 4.75 4.87 V
Output Impedance at DC 0.1 Q

. AVout/
Output Offset Ratio AOffset 0.90 1.05 1.20 VIV
) AVout/
Output Offset TC Ratio AOffset TC 0.9 1 1.2 VIV
Step Response and IC
(63% Final Value) 150 HS
Maximum Capacitive Load 1 uF
. DC to 1kHz (gain = minimum, source
Output Noise impedance = 5kQ VppF filter) 0.5 mVRMS
BRIDGE DRIVE
Bridge Current IBDR RL = 1.7kQ 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
o AVourt/ _ _ i
ODAC Bit Weight ACode DAC reference = Vpp = +5.0V 76 pV/bit
. ) AVout/ ;
OTCDAC Bit Weight DAC reference = VBpR = +2.5V 38 pV/bit
ACode
FSODAC Bit Weight AVoUT/ | DAG reference = Vpp = +5.0V 76 uV/bit
ACode
FSOTCDAC Bit Weight i\é%fe/ DAC reference = VgpR = +2.5V 38 uV/bit
COARSE OFFSET DAC
IRODAC Resolution Including sign 4 Bits
) ) AVourt/ Input referred, DAC reference = )
IRODAC Bit Weight ACode VoD = +5.0V (Note 6) 9 mV/bit
FSOTC BUFFER
Minimum Output-Voltage Swing No load V881+ Vv
Maximum Output-Voltage Swing No load Vpp -1.0 \
Current Drive VFSoTC = +2.5V -40 +40 pA
INTERNAL RESISTORS
Current-Source Reference
Resistor RiskC s K2
Maxim Integrated 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vbb = VDDF = +5V, Vss = 0V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Resoor Tomperature Gosticent | 275 1200 ppV°C
FSOTC Resistor RFTC 75 kQ
Eso(gf;geifsmtor Temperature ARETC 1300 opmPC
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 = 100kQ 90 dB
Input Common-Mode Range Vss VDD V
Output Swing No load, TA = TMIN to TMAX VO§82+ \E)E.)oDz_ 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 ys

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 Vpp.

Note 7: Programming of the EEPROM at room temperature is recommended.

Note 8: Allow a minimum of 6ms elapsed time before sending any command.

4 Maxim Integrated



Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX1452

RN B2 (SRS
55 1HE

BRI T (EHF1E
(Vbb = +5V, Ta = +25°C, unless otherwise noted.)
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DAC CODE OUTPUT NOISE
out
: 10mVy/div
400us/div
C=4.7uF, RLoap = 1kQ
5| i BF
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SSOP/TSSOP TQFN-EP
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2 5 ouT =ESD, 2 MEENHEES . EMERE T, T/ME—0.1pFE .
OUTA] DL #: 5 DIO -1k .
3 3 Vss UL IR L
4 4 INM FLE (7 Ao, JEL I 0 A A7 4% T 5 INP B4
5 5 BDR AR IR B .
6 6 INP FELATE IR i Ao, 3 I B AF AR T 5 INM B 48t
7 7 VDD IR E, FFEVppS Ves Z [ — 0. 1pF 2 .
— 8.9.18 16 20.22. | NG, | et WERAER, BATQRNHE).
8 10 TEST INFRIERE, % Vs
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FIELD NAME DESCRIPTION
15:13 0SC[2:0] Oscillator frequency setting. Factory preset, do not change.

12 REXT Logic ‘1" selects external Risrc and RsTc.

11 CLKIMEN | 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 Ong[)fC Logic ‘1’ for positive offset TC DAC output. Logic ‘O’ for negative offset TC DAC output.

x4. NS ERBESEER(RO[2:0])

IRO SIGN, IRO[2:0] CORRECTIONAS % OF VDD | | | ATVDDSOVDCImY
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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*5. PGAEmiz & & (PGA[3:0]) 6. mETHHARE
PGA[3:0] PGA GAIN (V/V) TEMPERATURE TEMP-INDEX[7:0]
(°C)
0000 39 DECIMAL HEXADECIMAL
0001 52 -40 20 14
0010 65 25 65 41
0011 78 85 106 6A
0101 104
0110 117 —_— .
R7.IRGRIMFIZE
0111 130
0OSC[2:0] OSCILLATOR FREQUENCY
1000 143 100 37.5%
1001 156 101 -28.1%
_ [}
1010 169 110 18.8%
111 -9.4%
107 182 000 1MHz (nominal)
1100 195 001 +9.4%
1101 208 010 +18.8%
011 +28.1%

1110 221
1111 234

% 8. EEPROM ODAC#1FSODAC & &N F 4 fit

EEPROM ADDRESS ODAC EEPROM ADDRESS FSODAC
TEMP-INDEX(7:0] LOW BYTE AND HIGH BYTE LOW BYTE AND HIGH BYTE
00hex 000hex and 001hex 200hex and 201hex
to to to
7Fhex OFEhex and OFFhex 2FEhex and 2FFhex
80hex 100hex and 101hex 1A0hex and 1A1hex
to to to
AFhex 15Ehex and 15Fhex 1FEhex and 1FFhex
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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.

#10. IRSAFE

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

Maxim Integrated
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BT TQENAITSSOPH5(5 5., #4EeHBCh oY, H 30 A ASICE B MAX1452,
> 4/09 BB T Vppp RCUEHE AR OVME, B LGN R BEHERE T — A3 0 &3l 1 F R 6, 1-7,9,10, 12,
& 1E T MAX1452 1) % AJGHE, 7 Electrical CharacteristicsZ% ™ & i T #L 7 ) EEPROM 18, 22, 24
HLUREDR, N T an AR LR
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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.

£14. ATIMENX

ATIM[3:0] DURATION OF ANALOG SIGNAL SPECIFIED IN BYTE TIMES (8-BIT TIME)

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

0001 2' + 1 =3 byte times

0010 22 + 1 =5 byte times

0011 2° + 1 =9 byte times

0100 2' +1 =17 byte times

0101 2° + 1 = 33 byte times

0110 2° + 1 = 65 byte times

0111 2" + 1 =129 byte times

1000 2° + 1 = 257 byte times

1001 2° + 1 = 513 byte times

1010 2'° 4+ 1 = 1025 byte times

1011 2" + 1 = 2049 byte times

1100 2% + 1 = 4097 byte times

1101 2" + 1 = 8193 byte times

1110 2" +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.
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#15. ALOCE X

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

F16. HMEHR

TYPICAL UNCOMPENSATED INPUT (SENSOR)

TYPICAL COMPENSATED TRANSDUCER OUTPUT

OffSet....oo £100% FSO | OUT...oooooi Ratiometric to VDD at 5.0V
FSO. .o 410 60MV/V | Offset at +25°C......ccoeei oo 0.500V +200pV
OffSBt TC... e, 20% FSO FSO at +25°C .. oo 4.000V £200pV
Offset TC Nonlinearity.........coooviiiiiiii 4% FSO | Offset accuracy over temp. range............. +4mV (+0.1% FSO)
FSOTC . -20% FSO FSO accuracy over temp. range............... +4mV (+0.1% FSO)
FSOTC Nonlinearity...........cocoeiiiiiiiin 5% FSO

Temperature Range............coocoviiiiiiiiiiiinnn, -40°C to +125°C
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R EEHE

Risre
75kQ

Vss

Rste
75kQ

16-BIT

EEPROM
(LOOKUP PLUS CONFIGURATION DATA)

L P

FSOTC |

INP

EEPROM ADDRESS | USAGE !

000H+001H | OFFSET DAC LOOKUP TABLE
(176 x 16-BITS) |
15EH + 15FH .
160H + 161H CONFIGURATION REGISTER SHADOW D Vo
162H+ 1631 | RESERVED :
164H+165H | OFFSET TC REGISTER SHADOW D Vss
1664+ 167H | RESERVED ;
168H + 169H FSOTC REGISTER SHADOW |:| TeST
16AH+ 16BH | CONTROL LOCATION REGISTER ;
16CH+16DH | USER STORAGE (52 BYTES) l:, cLkin
19EH + 19FH l:’ Voor
1AOH+1ATH___| FSO DAC LOOKUP TABLE
X (176 x 16-BITS)

2FEH + 2FFH

\T\VDD

8-BIT

— L | BanDGAP LOOKUP
«1 TEMP ADDRESS
68T SENSOR
—D UNLOCK
< DIGITAL -
INTERFACE
PHASE A Vss .
REVERSAL '
MU PGA BANDWIDTH ~ '
3z £10% ;
@ 26 PGA > MUX ouT
[} ;
INPUT REFERRED OFFSET AMP-
(COARSE OFFSET) PROGRAMMABLE GAIN STAGE
IRO (3, 2:0) | OFFSET mV PGA (3:0) | PGA GAIN | TOTAL GAIN
1111 63 0000 15 39 AMPOUT
1,110 54 0001 20 52
1101 45 0010 25 65
1,100 3 0011 30 78
1011 21 0100 35 91 AMP+
1,010 18 0101 40 104 :
1,001 9 0110 45 17 '
1,000 0 0111 50 130 !
0,000 0 1000 55 143 UNCOMMITTED OP AMP ;
0,001 9 *INPUT REFERRED 1001 6.0 156 PARAMETER VALUE '
0010 18 OFFSET VALUE 1S 1010 65 169 P RANGE TeToV '
PROPORTIONAL TO Vipp. o T @ 5570 Vop '
001 -2 VALUES GIVEN ARE FOR » P OFFSET | +20my '
0,100 36 Vop =5V. 1100 75 195 0/P RANGE :
0,101 45 1101 8.0 208 NO LOAD Vss, Vpp =001V | 1
0,110 54 1110 85 221 1mA LOAD Vss, Vop =0.25V | 1
0,111 -63 1111 90 234 UNITYGBW [ 10MHzTYPICAL | |

PGA BANDWIDTH = 3kHz = 10%
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SUBSTRATE CONNECTED TO: Vss AT B MO BB M R B, A
china.maxim-ic.com/packages.
FHERR HIERAD XHERS
16 SSOP A16-2 21-0056
16 TSSOP u16-2 21-0066
24 TQFN-EP To444-4 21-0188

24

Maxim Integrated


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
Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX1452

RN B2 (SRS
551

1517 £
BiTxE | &ITHEH it AF EM T
HIHN T TQENHITSSOPH 245 K., K3t 3 W Toss, K5 S0 A ASIC B iy MAX 1452,
5 4/09 BT Vppr RCUEIE ARG, -l HL A1 7 P BB i 1 — /4 A A3 11 PR 354 1-7,9, 10, 12,
B IE T MAX1452 9% A6, 7F Electrical Characteristics7¢ ™ 34l T #17 f EEPROM 18, 22, 24
FLUL R, 80 T s ek

Maximit = 4k
1t 58328154 MPEI47F5100083
2R AIE: 800 810 0310

Mi%: 010-6211 5199

fEE . 010-6211 5299

maxim
integrated.

Maxim 3t Maxim/=da X Sh 89 (17 B EEAE A 2 55, T RERTFFT, Maxim{RE 7 (ETHTE], 2B EITEIREIBIFE T 15 24 /=0t FRIFHELIRF, BR
MR PO B S A (R NMEFIRAE) Y E1 R 10, BEANRCEPSIANSH AR RITARSE,

Maxim Integrated 160 Rio Robles, San Jose, CA 95134 USA 1-408-601-1000 25
© 2009 Maxim Integrated Maximir & FMaxim Integrateds=&Maxim Integrated Products, Inc. 8B ¥ro


Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya




