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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VDD tO VSS...cooivieiiiieiiiiiiiie -0.3V, +6V
All Other Pins ...oooooviiiiiiicie, (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 (derate 8.00mW/°C above +70°C) .......... 640mW

Operating Temperature:
MAX1452CAE/MAX1452C/D
MAX1452EAE

.0°Cto +70°C
..-40°C to +85°C

MAX1452AAE -40°C to +125°C
Junction Temperature............ccccoooviiiiiiiiii +150°C
Storage Temperature............cocooeiiiiiiiiiii, -65°C to +150°C
Lead Temperature (soldering, 10S) ......c.ccccoovviviieaiianienne +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

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

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS

GENERAL CHARACTERISTICS

Supply Voltage VbD 4.5 5.0 5.5 \

Supply Current IDD (Note 1) 2.0 2.5 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 uv/°C

Input Referred Adjustable Offset TC = 0 at minimum gain (Note 4) +150 mV

Offset Range

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

- ) Specified for common-mode voltages

Common-Mode Rejection Ratio CMRR between Vss and Vpp (Note 2) 90 dB

Input Referred Adjustable FSO (Note 5) 1-40 MV

Range

ANALOG OUTPUT

Differential Signal-Gain Range Selectable in 16 steps SA?O 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 138 143 157

Maximum Output Voltage Swing No load from each supply 0.02 \

Output Voltage Low lout = TmMA sinking, Ta = TMIN to TmAX 0.100 0.20 V

Output Voltage High lout = TmA sourcing, TA = TMIN to TMAX 4.75 4.87 \

Output Impedance at DC 0.1 Q

. AVout/
Output Offset Ratio AOffset 0.90 1.05 1.20 VIV
2 AXIMWN
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. AVout/
ffset TC R . 1 1.2 Y
Output Offset TC Ratio AOfSel TC 0.9 N
Step Response and IC
(63% Final Value) 150 us
Maximum Capacitive Load 1 uF
. DC to 1kHz (gain = minimum, source
Output Noise impedance = 5kQ VppF filter) 0.5 MmVRMS
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 AVout/ _ _ i
ODAC Bit Weight ACode DAC reference = Vpp = +5.0V 76 uV/bit
OTCDAC Bit Weight AVOUT/ | DAC reference = Vapr = +2.5V 38 wV/bit
ACode
FSODAC Bit Weight AVouT! | bAG reference = Vpp = +5.0V 76 wV/bit
ACode
FSOTCDAC Bit Weight i\é%zz DAC reference = VgpR = +2.5V 38 uV/bit
COARSE OFFSET DAC
IRODAC Resolution Including sign 4 bits
) ) AVout/ Input referred, DAC reference = )
IRODAC Bit Weight ACode VoD = +5.0V (Note 6) 9 mV/bit
FSOTC BUFFER
Minimum Output Voltage Swing No load VSS1+ \
Maximum Output Voltage Swing No load Vpp -1.0 \
Current Drive VFSoOTC = +2.5V -40 +40 pA
INTERNAL RESISTORS
Current-Source Reference
Resistor RisRC & K
Current-Source Reference o
Resistor Temperature Coefficient ARISRC 1300 peM/C
FSOTC Resistor RFTC 75 kQ
FSOTC Resistor Temperature o
Coefficient ARFTC 1300 pPMEC
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
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 VOS.82+ \8?5)2' v
Output Voltage High 1mA source, Ta = TMIN to TMAX 4.85 4.90 \
Output Voltage Low 1mA sink, Ta = TMIN to TMAX 0.05 0.15 \
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

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 of +2.5V.

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.
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(VbD = +5V, Ta = +25°C, unless otherwise noted.)
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LOW-BYTE HIGH-BYTE TEMP-INDEX[7:0
PAGE ADDRESS (hex) ADDRESS (hex) (hex) el CONTENTS
0 000 001 00
03E 03F 1F
040 041 20
1 07E 07F 3F
5 080 081 40
OBE 0BF 5F ODAC
3 0C0 0C1 60 Lookup Table
OFE OFF 7F
100 101 80
4 13E 13F 9F
140 141 A0
15E 15F AF to FF
160 161 Configuration
162 163 Reserved
164 165 OTCDAC
> 166 167 Reserved
168 169 FSOTCDAC
16A 16B Control Location
16C 16D
17E 17F 52 General-Purpose
180 181 User Bytes
19E 19F
6 1A0 1A1 80
1BE 1BF 8F
; 1CO0 1C1 90
1FE 1FF AF to FF
200 201 00
8 23E 23F 1F FSODAC
Lookup Table
9 240 241 20
27E 27F 3F
280 281 40
A 2BE 2BF B5F
5 2C0 2C1 60
2FE 2FF 7F
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RAW SENSOR OUTPUT UNCOMPENSATED SENSOR
TEMPERATURE ERROR
232 ---FSO — OFFSET
— 60 g -
E E 10.0
§ § 0.0
& -100
0 1 1 1 1 _200 L L
0 20 40 60 80 100 -50 0 50 100 150
PRESSURE (kPs) TEMPERATURE (°C)
COMPENSATED TRANSDUCER
COMPENSATED TRANSDUCER ERROR Ta=+25°C
0.15
oy om0 —omse
I s =
= 005 ,\' - <
=] .
E 01f--- -
-0.15 L ! 0 L L ! !
-50 0 50 100 150 0 20 40 60 80 100
TEMPERATURE (°C) PRESSURE (kPs)
M8. READE T ERBERANT AT 1 —DLEE
]K2. LR
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
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®3. AVT74F21L—>3 2L I RXH(CONFIG[15:0])

FIELD NAME DESCRIPTION
15:13 0SCJ[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 ‘O’ for negative offset DAC output.
0 OTS?;):C Logic ‘1" for positive offset TC DAC output. Logic ‘0’ for negative offset TC DAC output.

®4. AHhsBRAT7+tvY ~(IRO[2:0])

s nerennep orrse | mevrRerznneD orey comomn
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

MAXIN
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#&5. PGARIEERE(PGA[3:0])

®6. BEA TV I ADREE

PGA[3:0] PGA GAIN (V/V) TEMPERATURE TEMP-INDEX[7:0]
0000 39 (0 DECIMAL HEXADECIMAL
0001 52 -40 20 14
0010 65 25 65 41
0011 78 85 106 6A
0100 91 125 134 86
0101 104
0110 117
0111 130
1000 143
1001 156
1010 169
1011 182
1100 195
1101 208
1110 221
1111 234

#&X7. EEPROM ODACKUFSODACHOEBRT—TIVAEIYY YT

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

18
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#8. HffiIE(CL[15:0])

FIELD NAME DESCRIPTION
15:8 CL[15:8] Reserved
) ) Control Location. Secure-Lock is activated by setting this to FFhex which disables DIO serial
7:0 CL[7:0] o
communications and connects OUT to PGA output.

#9. IRSAFO—F

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

MAXIN 19
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#®10. CRILOY > FO—F

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 RAEEP 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 12.
Output the multiplexed analog signal onto OUT. The analog location is specified in ALOC[3:0]

0110 RdAlg (Table 14) and the duration (in byte times) that the signal is asserted onto the pin is specified in
ATIM[3:0] (Table 13).

0111 PageErase Egzseessitnh?hgaEgEeP%fg’lj EEPROM as pointed by IEEA[9:6]. There are 64 bytes per page and thus 12

1???;0 Reserved Reserved.

F&11. IRCAFI—F

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 FSOTCDAC | Full Scale Output Temperature Coefficient DAC Register
0101 Reserved. Do not write to this location (EEPROM test).

OH?F Reserved. Do not write to this location.

20
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F&12. IRSPF—F

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 ALOCI3:0], 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.

F13. ATIME

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'° + 1 = 1025 byte times
1011 2" 4+ 1 = 2049 byte times
1100 2" 4+ 1 = 4097 byte times
1101 2" + 1 =8193 byte times
1110 2" 4+ 1 = 16,385 byte times

1111

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

MAXIN
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3 ALOCI[3:0] ANALOG SIGNAL DESCRIPTION
Y 0000 ouT PGA Output
* 0001 BDR Bridge Drive
< 0010 ISRC Bridge Drive Current Setting
E 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
#15. WHEOHR
TYPICAL UNCOMPENSATED INPUT (SENSOR) TYPICAL COMPENSATED TRANSDUCER OUTPUT
Off 8L +100%FSO OUT o, Ratiometric to VDD at 5.0V
FSO .. 11040MmVV | Offsetat +25°C.........oouieeiiiiiiiiiiiieeee 0.500V £ 200uV
Offset TC....oo 20% FSO | FSO at +25°C.....ovveiiiiee i 4.000V £ 200uV
Offset TC Nonlinearity.............occooviiiii, 4% FSO | Offset accuracy over temp. range............. +4mV (+0.1% FSO)
FSOTC. .o -20% FSO FSO accuracy over temp. range............... +4mV (£0.1% FSO)
FSOTC Nonlinearity........oocviiiiiiiii 5% FSO
Temperature Range..............cocoiiiin, -40°C to +125°C

Fv TIEHR

TRANSISTOR COUNT: 67,382
SUBSTRATE CONNECTED TO: Vss
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EEPROM
(LOOKUP PLUS CONFIGURATION DATA)

' Vop H
' EEPROM ADDRESS | USAGE :
: d Voo 000H + 001H OFFSET DAC LOOKUP TABLE
' - (176 x 16-BITS) i
! m A 1687 y 15EH + 1571 ?
: \ 7 160H + 161H CONFIGURATION REGISTER SHADOW D Voo
. d 162H + 163H RESERVED .
: S 164H + 165H OFFSET TC REGISTER SHADOW |:| Vss
166H + 167H RESERVED T
! 1 168H + 169H FSOTC REGISTER SHADOW I:l TEST
. 16AH + 16BH CONTROL LOCATION REGISTER ;
16CH + 16DH USER STORAGE (52 BYTES) l:l CLKIM
E Risrc Rstc : :
' 75Q 75Q 19EH + 19FH l:, Vooe
! 1AOH + 1ATH FSO DAC LOOKUP TABLE ;
: Vss ; (176 16-8ITS) ;
: v 2FEH + 2FFH ;
h \T\ D] h
, 8-8IT 1
! —L | BANDGAP LOOKUP 1
. {:l ________ +1 TEMP ADDRESS '
roTe | 1687 SENSOR :
BOR —D UNLOCK
y DIGITAL -
. INTERFACE
i £ —| DIO
INP PHASE s .
REVERSAL '
Mw% PGA BANDWIDTH ~ '
3kHz = 10% '
@ | x26 PGA 5 MUX ouT
: A
i INPUT REFERRED OFFSET AMP-
i (COARSE OFFSET) PROGRAMMABLE GAIN STAGE T
H IRO (3, 2:0) | OFFSET mV PGA (3:0) | PGA GAIN | TOTAL GAIN !
1111 63 0000 15 39 AMPOUT
! 1,10 54 0001 20 52
A T oo T T
! : OFFSET -
' 101 27 TC DAC 0100 35 91 [:l AMP-
! 1,010 18 0101 40 104 '
1001 OTCREGISTER |~ Vss 0110 45 17 :
i 1,000 0 0111 50 130 !
; 0,000 0 1000 55 143 UNCOMMITTED OP AMP 1
' 0,001 -9 *INPUT REFERRED 1001 6.0 156 PARAMETER VALUE !
! 0,010 18 OFFSET VALUE IS 1010 65 169 !
i PROPORTIONAL TO Vpp. o 70 @ I/P RANGE Vss T0 Voo '
: 0,011 27 VALUES GIVEN ARE FOR L I/P OFFSET +20mV !
' 0,100 -36 Vipp = 5V 1100 75 195 O/P RANGE ;
' 0,101 45 1101 8.0 208 NO LOAD Vss, Vop =0.01V | 1
! 0,110 54 1110 85 221 1mA LOAD Vss, Vop =0.25V |+
i 0,111 63 1111 9.0 234 UNITY GBW 10MHz TYPICAL | !

PGA BANDWIDTH = 3kHz + 10%

MAXIN 23
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japan.maxim-ic.com/packages = 2B T =\, )

INCHES MILLIMETERS
DIM| MIN | MAX | MIN | MAX
0068|0078 | 1.73 | 1.99
. - 0.002 |0.008 | 0.05 | 0.21
0.010 |0.015 |0.25 |0.38
0.004 ]0.008 |0.09 |0.20
SEE VARIATIONS
0205|0209 | 520 | 5.38
00256 BSC |0.65 BSC
0301 |0311 | 765 | 7.90
0025 |0.037 | 0.63 | 0.95
0° 8° 0° 8°

SSOP.EPS

INCHES MILLIMETERS
MIN MAX MIN MAX N
0.239 |0.249 | 6.07 | 633 | 14L
0.239 |0.249 | 607 | 633 | 16L
0278(0.289| 7/.07| 7.33 | 20L
0.317]0.328 | 8.07| 833 |24L
0.397]0.407 |10.07]10.33 | 28L
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NOTES: ~,
1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15mm <0067, Pﬁyk!m{J KI/VI
3. CONTROLLING DIMENSION: MILLIMETERS. e
4. MEETS JEDEC MO1SO. e s v 22
21-0056 B 1/1
=3 RV T ™ | T~ 7169 -005 1 R ERHIERX ERH3-30-16 (K U 1E)
LFIDIVINIBERBBH 120 03)3252.6141 FAX, (03)3232-6149
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