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PART TEMP. RANGE PIN-PACKAGE
MAX1459CAP 0°C to +70°C 20 SSOP
MAX1459C/D 0°C to +70°C Dice*
MAX1459AAP -40°C to +125°C 20 SSOP

*Dice are tested at Ta = +25°C, DC parameters only.
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VDD t0 VSS....cceiiiiiieieiiiieeeeciiieeenn -0.3V to +6V Operating Temperature Ranges
All Other Pins .......cocevviniiiicnieies (Vss - 0.3V) to (Vpp + 0.3V) MAXL459CAP ....ccovvviiriiiieienenn
Short-Circuit Duration, FSOTC, OUT, BDRIVE........... Continuous MAX1459AAP ......oviiiieeieiiieieiiana,
Continuous Power Dissipation (Ta = +70°C) Storage Temperature Range...........
20-Pin SSOP (derate 8.00mW/°C above +70°C) .......... 640mw Lead Temperature (soldering, 10s)

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 \Y
Supply Current IbD RNBIAS = 402kQ, Vpp = 5.0V (Note 1) 2.0 2.5 mA
ANALOG INPUT (PGA)

Input Impedance RIN 1 MQ
Input-Referred Offset Tempco (Notes 2, 3) +0.5 uv/eC
Amplifier Gain Nonlinearity 0.01 %VDD
Output Step Response 63% of final value 2 ms
Common-Mode Rejection Ratio CMRR | From Vssto VbD 90 dB
::?;):éfeferred Adjustable Offset At minimum gain (Note 4) +150 mV
e e ol (ot ST
ANALOG OUTPUT (PGA)

Differential Signal Gain Range Selectable in eight steps +41 to +230 VIV
Minimum Differential Signal Gain TA = TMIN to TMAX +36 +41 +44 VIV
Differential Signal Gain Tempco TA = TMIN to TMAX +50 ppm/°C

. No load Vss + 0.05 Vpp - 0.05
Output Voltage Swing Vv
10kQ load Vss + 0.25 Vpp - 0.25

Output Current Range Vourt = (Vss + 0.25V) to (Vpp - 0.25V) (g:lf) (s&frie) mA
Output Noise cource mpecance = 5kc) 500 HRS
CURRENT SOURCE

Bridge Current Range IBDRIVE 0.1 0.5 2.0 mA
Bridge Voltage Swing VBDRIVE | IBDRIVE = 2mMA Vss+ 1.3 Vpp - 1.3 \%
(F\I’ggag;nce Input Voltage Range Visre Vss + 1.3 Vop - 1.3 v
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
DIGITAL-TO-ANALOG CONVERTERS
DAC Resolution 12 Bits
Differential Nonlinearity DNL +1.5 LSB
Offset DAC Bit Weight ﬁé‘gé’; DAC reference = Vpp = 5.0V 2.8 mV/bit

. . AVout _ — i
Offset TC DAC Bit Weight ACode DAC reference = VBDRIVE = 2.5V 1.4 mV/bit
FSO DAC Bit Weight BVISRC | pAC reference = Vpp = 5.0V 1.22 mV/bit
ACode

FSOTC DAC Bit Weight AA\QOS(?; DAC reference = VBDRIVE = 2.5V 0.6 mV/bit
IRO DAC
DAC Resolution 3 Bits
DAC Bit Weight Input referred, Vpp = 5V (Note 6) 9 mV/bit
FSOTC BUFFER (FSOTC Pin)
Output Voltage Swing No load, Vg =5V 0.2 4.0 \
Current Drive VFsoTc = 2.5V -20 20 HA
INTERNAL RESISTORS
Current Source Reference
Resistor RISRC 100 kQ
FSO Trim Resistor RFTC 100 kQ
Temperature-Dependent
Resistor RTEMP 100 kQ
AUXILIARY OP AMP
Input Common-Mode Range CMR Vss VDD \Y
Open-Loop Gain Ay 60 dB
Offset Voltage (as unity-gain _
follower) VIN = VDD/2 30 30 mv
Output Swing No load Vss + 0.05 Vpp - 0.05 \
Output Current +1 mA

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | sYmBoL | CONDITIONS MIN TYP  MAX | UNITS |
DIGITAL PINS
High-Level Input Voltage VIH 0.75 x Vpp \
Low-Level Input Voltage ViL 0.25 x Vpp \
Input Hysteresis 2 \Y
High-Level Output Voltage VoH ISOURCE = 1mA 4 V
Low-Level Output Voltage VoL ISINK = 2mA 0.5 \Y

Note 1: Excludes the sensor or load current.

Note 2:

Note 3:

Note 4: This is the maximum allowable sensor offset.
Note 5:

Note 6: Bit weight is ratiometric to Vpp.
ooooon

All electronics temperature errors are compensated together with sensor errors.
The sensor and the MAX1459 must always be at the same temperature during calibration and use.

This is the sensor’s sensitivity normalized to its drive voltage, assuming a desired full-span output of 4V and a bridge
voltage of 2.5V. Sensors smaller than +10mV/V require an auxiliary op amp.

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

SUPPLY CURRENT vs. TEMPERATURE
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O1. 00ooooooobACcOoOd
RO DAC CORREC. | OFFSET
TION | TiON AT
PgEC\:/ENT Vbp = BV
VALUE | SIGN | C2 | C1 | CO (%)DD (mv)
+7 1 1|1 |1 +1.25 +63
+6 1 1110 +1.08 +54
+5 1 1 0 1 +0.90 +45
+4 1 1|/01|o0 +0.72 +36
+3 1 0 1 1 +0.54 +27
+2 1 0 1 0 +0.36 +18
+1 1 001 +0.18 +9
-0 0 o|o0]| o0 0 0
-1 0 001 -0.18 -9
-2 0 o110 -0.36 -18
-3 0 0111 -0.54 27
-4 0 1|/01|o0 -0.72 -36
-5 0 1011 -0.90 -45
-6 0 1110 -1.08 -54
-7 0 1|1 |1 -1.25 -63

2. PGAUOUODOOUOIRO DACO O OO

O0o0
PGA OUTPUT-

VALUE | A2 | AL| A0 | CAN | b STep Size
(Vbbb =5V) (V)

0 olo]fo 41 0.369

1 oo 1 68 0.612

2 ol1]o0 95 0.855

3 o 1] 1 122 1.098

4 1]0/]o0 149 1.341

5 101 176 1.584

6 110 203 1.827

7 111 230 2.070
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CONFIGURATION REGISTER
BIT
ADESEESmeX) DESCRIPTION
11 0B IRO Sign, SIrRO
10 0A IRO MSB, C2
9 09 IRO, C1
8 08 IRO LSB, CO
7 07 RisrRc/RFTC Selection Bit
(0 = enable internal), IRS
6 06 Reserved “0”
5 05 Temperature Sensor Selection Bit
(0 = default VBDRIVE)
4 04 PGA Gain (MSB), A2
3 03 PGA Gain, A1
2 02 PGA Gain (LSB), A0
1 01 Offset Sign Bit, SOFF
0 00 Offset TC Sign Bit, SOTC
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4. EEPROMOODODODOU

EE Address oF [ oE [oD [ oc | oB \ 0A | 09 \ 08 \ 07 \ 06 \ 05 \ 04 \ 03 \ 02 \ 01 \ 00
Contents 1 0 0 0 Configuration
EE Address 1F [ 1 [ 1D [ 1c | 1B \ 1A | 19 \ 18 \ 17 \ 16 \ 15 \ 14 \ 13 \ 12 \ 11 \ 10
Contents 1| o] o] 1 [msB Offset LSB
EE Address 2F [ 2 | 2D | 2c | 2B \ 2A | 29 \ 28 \ 27 \ 26 \ 25 \ 24 \ 23 \ 22 \ 21 \ 20
Contents 1 0 1 0 | MSB Offset TC LSB
EE Address 3F [ 3 | 3D | 3c | 3B \ 3A | 39 \ 38 \ 37 \ 36 \ 35 \ 34 \ 33 \ 32 \ 31 \ 30
Contents 1 [ o] 1] 1 [msB FSO LSB
EE Address 4F | 4 | 4D | ac | 4B \ an | 49 \ 48 \ 47 \ 46 \ 45 \ 44 \ 43 \ 42 \ 41 \ 40
Contents 1 1 0 0 | MSB FSOTC LSB

5F | 5 | 5D | 5C 5B|5A 59|58|57|56|55|54|53|52|51|50
Reserved 0 0 0 0 Reserved
EE Address 6F | 6E | 6D | 6C | 6B \ 6A | 69 \ 68 \ 67 \ 66 \ 65 \ 64 \ 63 \ 62 \ 61 \ 60
Contents 0 0 0 0 User-Defined Bits
EE Address 7FE [7E [ D[ 7Cc | 7B \ 7A | 79 \ 78 \ 77 \ 76 \ 75 \ 74 \ 73 \ 72 \ 71 \ 70
Contents 0 0 0 0 User-Defined Bits

|:| = Reserved Bits
Note: The MAX1459 processes the Reserved Bits in the EEPROM. If these bits are not properly programmed, the configuration
and DAC registers will not be updated correctly.

« INITODOOODODOUOODODOOOOOOCsOoOoO
gobbooobbOOOoEEPROMOODODOOODO
oooooooooobooobACOOOOOOn
gogoog

- CSOOOOOODODOOOOOOODODOOOOOOOOn
oobooooooog

« CSOOOOOOOOOOOUTOOOOODODDOO
oobooooooogboooooomoooo)o

wEOOOOODODOOOOOOOOOOooODACOOOO
UOEEPROMOOOOOOOOODDODODODODOOOOO
oO0o/c000000000DOO00O00000DOOO
ooogooboooomoooo)yooooooog
gboobodbogbooobaobgaood

10

- WEOOOOOOOO/OOOOODOoOoOoODODOOooo
EEPROMO 0O O0OD0ODOOOOODOOOODOOOO
ubogoodaoan

« WEODODOOODODODODOOOOOOOooo4o000/0
OOOOO0O0OEEPROMOOO/O0O0O0O0OOOCODOOO
gooogd

+ MAX14590 EEPROMO OO OOO0OOOOOOWEDO
VesO OOOOOOOoOoooonoo

sCLK(@OoOOoOoooono)
sClkKOhooOooooouooooooooooooooo
OOMAX145900000000000EEPROMO O OO
oobOoooboooboobooblooboooood
SClKO OOooOoooooobooooooog

MAXIMN




200401 20mA

oooooooononnn

ooooo/oo

OOoooo/oo@mo)ydinonoMAX1I4590 0000
oopooOo@oOOooOo)y oobDEEPROMODOOOODO
oco@oooo)yooooooo

goooo@oboboooo)yoooooblooooo
gsClkoooooooooooooooboooboogono
pDiobobooOoogoosclkhobooooooooooao
obobooooosclkioooooooooooon
goooooao

DIOO OO0 READ EEPROMO O 00O 00 1 READ EEPROM
MATRIXOOOOOOOODODOOOOOOOOoOooO
oboooooobDmEEPROMOODOOMODOOO
goboooo

ggooggo

0D000000000CcsSOOO0O0OO0DnOnONoOono
DIODO0 00800000 0101010U0(AA hexO O
A8hexOINITOODOODODOOOOD)IODOOOO0O
OD00O0MAX14590001600000000000
0Doo0o0oo(@4)0

INITSEQUENCEO OO DOODOOODIOODODOODO0OO0
oooooooooooboooobobooocecsooan
U00000000000D000INIT SEQUENCEDO
oooooooooooo

INIT SEQUENCED UO OO OODACOODOOOODO
obOobOooOoOobOOO0cOEEPROMOOOOOOOO
000000000000 U=00INIT SEQUENCE =
A8 hex)J00OO0DOODOCSOOODOODDOOD40O
gobACOO0O00O0O0ooooooboobboobooogoo
ooooooo@oboooooooooooooo
O0)ouODOODOOOO(INIT SEQUENCE = AA hex)
gbOpbACOOOOOOOOODOOODOOOoOoOOoonoO
EEPROMOO0O0OOOOOOOOOCSODOOODOOOO
O00o000o0o0DbO0O000D00O0MAX14590 Cs
ooboooboooooooobooobooooboo

gooad

DIOD INIT SEQUENCED 0 0 0 00O MAX145900
160000000000 (MSBOOOOO)DO0O
000O00(@5)0

OooO0O0O0ODDDO4000MSBO OO CM3O CMO)O
O000oooO0oooooo0dObil2000(b110DO)
O0o00oO0ooo0oo0OOobDOobOobMAX145900050
ooboobooooooooooooogoo

No-OPO 0 0 O (O hex)

ERASE EEPROMO O WRITE EEPROM BITO O OO O
O0o0o0OoOooooooooNo-OP)ODOODOOOO
ooOoOoOO0OD0OD0OD0OERASEEEPROMOOOOOOODO

<

Q
cs ))

’*tMIN = 1.5m5ﬂ47 8CK —

CYCLES
SCLK

ki INIT
SEQUENCE

o Yo [ Le [T L DERE ;><—>o

—

C

S
16 CLK
CYCLES

16 CLK
CYCLES

X 16 CLK
CYCLES

CONTROL »ﬁ CONTROL% CONTROL
WORD WORD WORDS

4. oooooog

SCLK
COMMAND 4’4— DATA >
MSB LsB ! msB LSB

oo {cugeua)euiemaKorxo1oX os X os X o7 )(oe X(os X o (03 )2 X 1 X 0 )

16-BIT CONTROL WORD #i

le
‘ MSB

5. 0oooooooboog

MAXIN
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ogoonooonononnn

U5. MAX14590 0000

FUNCTION C'BESE cM3|cM2| cm1 |emo
No-OP oh | 0] 0] o] o0
ERASE EEPROM h |0 | o o1
WRITE EEPROM BIT 2h | 0 | 0| 1] o0
READ EEPROM BIT 3h | o | o | 1] 1
MAXIM RESERVED ah | 0| 1] 0] o0
MAXIM RESERVED sh | 0 | 1| 0 |1
MAXIM RESERVED 6h | 0o | 1| 1] o
MAXIM RESERVED 7h | o | 1|11

WRITE Data to

Configuration Register 8h L 0 0

o

WRITE Data to Offset DAC 9h 1 0 0

[N

WRITE Data to Offset-TC Ah 1 0 1

o

DAC

WRITE Data to FSO DAC Bh 1 0 1 1
WRITE Data to FSOTC DAC Ch 1 1 0 0
CONTROL OUTPUT MUX Dh 1 1 0 1
READ EEPROM MATRIX Eh 1 1 1 0
LOAD REGISTER Fh 1 1 1 1

OO0O00D00OO0000hexD OOODODODOOOODOWRITE
EEPROMBITOOOOOOOOOOOOOOOOOO
ohoooooOooooooooooooooooopoo
obooooobDOb0OO0OEEPROMOODOOOOODOO
0000000 @Ee)IDOOOEEPROMO 1C hexO
oo@obooboobooboio)oobooboboooo
ugboobodbouboobabogan

« O0O1ChexONo-OPOOODOOOOODOUODOODODO
0O00001ChexO

* 201ChexOWRITEEEPROMBITO OO OOODODO
OO00000000001ChexO

« O0O1ChexONo-OPOOOOOOOODOUODOODOO
000001ChexO

ERASE EEPROMO O O O (1 hex)

ERASE EEPROMO OO ODOOOOEEPROMO DO OO
obO0ooobOooboobOoOoobOOoobOO0OO0olencO
Ooooooooooooooooooog@ro

obOooOooboobOOobocOObOEEPROMOOOOOO
oboobOozovOoOooOOooOO0oOODOOEEPROMO
obOO0O0OO0O0O0OEEPROMOOOODOOODO10msOO
OOODOWRITEDOERASEODOOOODODODO
lomsOO0O0O000O0D0O00O0O0O00EEPROMOODO
Uo0oboooboboobb0oobobOoObDbERASE
EEPROMOOOOOOOODO1I0000000000O
gooog

WRITE EEPROM BITO O 0 O (2 hex)

WRITE EEPROM BITOOOOOOOOOOOOCOODO
oOvOooO@meoDbDoO)DOOOOODOOOOOOO
diddddddddddododoouououuuggauda
O(M110D7)0000O0DO(@S8)D00EEPROMO
ooboooobooooooweocsooooooooon
obooboobOobobobobobdEEPROMO
Tao=+2500Vpp=+5vO000000000D0O0OO
oooogo

SCLK
h COMMAND 4’4— DATA »
MSB LB/ MsB LSB

DIO o 0 0 o o0 o0 O 0 O mmmmﬂmm

’47 16-BIT CONTROL WORD - NO-OP COMMAND (OOXX HEX) 4#
MSB LSB

06. No-OPOLOOODOOODOOD

SCLK
COMMAND %’4— DATA »
MSB LB/ MsB LSB

oo 0o o/ \0OCOlOROCoCoCOCaOCoto
’47 16-BIT CONTROL WORD - ERASE EEPROM COMMAND (LXXX HEX) ﬂ
MSB LSB

O07. ERASE EEPROMOOOOOOOOOOO
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oooooooononnn

OUOEEPROMOO0OOOO0OOOOOOODOOOOOOOO
100000000000 000obo0booobooooon
ooOooo/0ocbo0ogoobACO0OO0OODOOOO
oobooooOoooobooooboooooooon
oooooooooooobooobooO/ODDOOEEPROM
ubgbooobabooooobobooooan

1) No-OPO OO0 (0000 hex)D OO0 OO

2) ERASE EEPROM(1000 hex)D OO OOOOOOO
3) 10msOO0O000

4) No-OPO 00O (0000 hex) DO OO OO

5 000000000DOoOoOoooooooooo
ONo-OPO O ODO(OOXXhexDDOOXXODODODO
oooooooooooooo)yooooo

6) 00000000000 DbOoooboOoobOooboOo
00 0WRITE EEPROM BITO O O O (20XX hex)O
gooao

7) 1omsOO0OOOO

8) OO0l OOoOoOboOOoODbObbOOoOoOooobooDboOo
OOONo-OPODODOOOOXXhex)DOOODOO

9) DO0OOsSO0O0O0OoOooooobooobooOoOoooo
gboobodboobooobanod

i0000gooooobOobobo/oooboooboooo
oobooobooobOOooboOEEPROMOOOOO
god

READ EEPROM BITO O O O (3 hex)

READ EEPROMBITD O OOOOOOODOOODOOO
OO0vooOO(M@eOoDbDO)IOOOOODOOOOODOO
ooboooooooooooooboooboooboon
oooDboO0o0oooooobobbobooogooobooooo
gooobiooboobooooobooooobooooaon
EEPROMO O OO0ODODOO1500SCLKOOOODOO
DiOODOOD0OOOREAD EEPROMOOOOOODOODO
le000OSClKOOOOOOoOooOoooooobiooon
googooooo@obloosclkiooooood
ooboobooon

gbooboobooooobogbACcOn
gobogoboooobad
(oOoOosbO9dAldBOCOUOD hex)

00008 hexd 9 hex A hexD B hex O C hexd O
O0oDooDooDi000(bii10boyooooa

0000000000000 DACOODOOO0O0DOO
0000000000000 00D00D000LOAD -

REGISTERO O OO (Fxxxhex)D OO OOOOOOOO
OOOINIT SEQUENCEDO OO O400DACODOOOO
00000000 DOo0o0oooocsoooooooon
O00D00D0oU0Doooooooooooo@io)no

SCLK
COMMAND 4’4— DATA »
MSB LsB!msB LSB

po 0 0/1\0 0 0 0 0 mmmmmmm

’47 16-BIT CONTROL WORD - WRITE EEPROM BIT COMMAND (20XX HEX) 4"
MSB LSB

08. WRITE EEPROM BITDOOOOOOOOOO

16 CLOCK CYCLES

s LU U U UL ULk

»le-15 CLOCK CYCLES ﬂ ‘« 16 CLOCK
| CYCLES

|« DioIs AN oUTPUT \>‘

h COMMAND 4’4— DATA
MSB LsB ! msB

DIO 0 0/1 1\NO 0 0 O

0 A6 X0s 04 o X 02 o1 X oo X eemmoua X x XemsKomX oo
’47 16-BIT CONTROL WORD - READ EEPROM BIT COMMAND (30XX HEX) ﬂ ‘t calr\g;e[t))L
MsB LsB

LSB ‘ PIN

09. READ EEPROM BITOD OO OOOO

MAXIN
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MAX1459

20041 20mA

06. 0000000 OOooOono DIOO OEEPROMOD O O8O0 01600 0O0OOO
(MSBO LSB)O 0O O O O O OF hexO OE hexd OD hexd ...0
Ao | o1 | po OUTPUT 00 hex(O O 0 0)0 1F hexO 1E hexO 1D hexO ...
(O O0D01)O...07F hexO 7E hexO ...0 70 hex(U O O 7)
0 (default 0 0 Conditioned Output Voltage 000
power-up) (PGA)
1 0 1 Sensor Bridge Voltage (VB) O00000o0oogon
2 1 Current-Source Voltage (VspPAN)
3 1 1 | Power Supply Voltage (VpbD) oooogo

OUTPUT SELECTO OO O (D hex)

OUTPUT SELECTO O OUODODOOOOO0ODODOOOO
opPGAODOOOOOODOOOOOOOOOOODOO
(C1000eC00ODbOCOOODODODOOODODOO
goduououooououououoooooooaoooa
gboboooooooooooooooogooog

READ EEPROM MATRIXO O O O (E hex)

oooooooobobil1zsgddEEPROMODODO
goobDiobdonddMAX14590 READ EEPROM
MATRIXOOOOOOOODOOODIOOOODO128
goobooooboooooobooogoil28000
gboooobooooooobioobooboooooooon
OO000MAX14590000000000000A0
Oooooopooooogoo@ainoblobooooo
SsCLkKOOOOOOoOOoOOooooooscLkooooano
ooooooooogooog

ooboobOooboooooooooon

1) bDACOO0D0OO0U0O0O0O0U0DOOO0OOoOooooon
goooooooo

2)J0ooogooooecsobooooooooooon
(CsOOoOoOoOooooooooooooooonoog
ooooooooOoo)yboODEEPROMOOCOO
oboooboooboooobooo

3) bACO0OD0C0ODDOOUO0ODODOODOOOODLO
(WeOOOOOoooOo)yoooooa4oo0O/0 (WEOD
ooooilpoo)yooooooo

4) MAX14590 0O INIT SEQUENCED 0 00000000
piooDoobDOo0oboOOooboOooooboooboon
goooo

OD000o0DbD00goMAX1I4590 000000000
oooogo

MSB

SCLK

F COMMAND 4’4— DATA —»‘% COMMAND ak— DATA >i
MSB LsBImsB LSB
oo {emsKomaXomaNenoXpiz)pioX oo X o8 X o7 X o6 X os X o4 (o3 oz o (o) + 1 1 1 XD OO0

’47 8 HEX, 9 HEX, A HEX, B HEX, C HEX, OR D HEX WRITE REGISTER COMMAND 4"47 16 BIT CONTROL WORD - LOAD REGISTER COMMAND (FXXX HEX) 4"
LSB ' MSB LSB

010. D0OOoO0oOOoOooOoooooog

SCLK

16 CLOCK *‘

16 CLOCK 16 CLOCK 16 CLOCK « 16 CLOCK
CYCLES

CYCLES CYCLES CYCLES CYCLES

T UL P LT

COMMAND 4’4— DATA
MSB LSB'MSB

MSB

vl DIO IS AN OUTRUT PIN FOR
Lsg | 128 CLOCK CYCLES 4ﬂ
AN Y 0000800008000 000060a068¢

’47 16-BIT CONTROL WORD - READ EEPROM MATRIX COMMAND (EXXX) 4"* WORD 0 4"* WORD 1 4"* WORD 2 4"
LSB " MSB

(7¢ X 76 X 70 XemaXema) oo

‘« WORD 7 ﬂ«CONTROL»‘

WORD
LSB " MSB LSB ' MSB LSB MSB LSB

011. EEPROMOOOOOOOOOOOOOOCOOOOO
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200401 20mA

oooooooononnn

gooo

07000120000000000000000000
0000000000 +5v0000000000000
000000000000000000000000
0000000000000000PwnDO000Vour)
00.5v0 0000 FSO0 O (Vout(Pmax) - Vout(Pmm))
04vO0O0ODO0O0O0FSOO O (PuaxD 000 Vour)O
45v00000(01000)000000000020
00o0o00O0T.007T,0000000000200
00000@O00000000000)d0000000
00000000000000000000200
00000T,00T,000000000000000
00o00000O0000000

1) 00oooooo
2)yFSO000oooooooon

3) FSoTCcOoOonoon
4)0000ogTcooogod

5 0000000000000000O

gobooo

PGAUOOOO0ODOOOOOOOOOODOOOOOOO
PGAUDDOOODOOODOMAX1I4590 000000
obOo0ooooobooooboooboooooboooon
gooddodoodooo0o0ooooooooooooo
oooooO@oooobooooooooooo)yeboo
goboboobobooobooboboz2000200
gbobdobodoboboboboboboboaba
oobObObO0o0ooooooosoooooooooo
goooooenoooobDbOOOOouoooooooDo
oobooobog

Risrcl O O

000000000000000000000RgreD
D00O0OISRCOVssD 00D 000000012000
FSODACOODDOOO0ODO0O0O0O0O0ORsReD DO
000000000000000000000+50%
0000000000000000000000RgRe
ORprc0 0000000000 OEEPROMOO D OO
00007 hexDOIRSOOOOODOO0O0O0O0OOOODO

7. MAX14590 0o ouoouooooogd

TYPICAL UNCOMPENSATED INPUT (SENSOR)

TYPICAL COMPENSATED TRANSDUCER OUTPUT

NAME DESCRIPTION NAME DESCRIPTION
Offset +80% FSO VouT Ratiometric to Vpp at 5.0V
FSO +15mVIV Offset at +25°C 0.500V £5mV

Offset TC 17% FSO FSO at +25°C 4.000V +5mV

Offset TC Nonlinearity 0.7% FSO Offset Accuracy Over Temp | »a1v/ (40,79 FSO)

Range

FSOTC

-35% FSO

FSO TC Nonlinearity

0.5% FSO

Temperature Range

-40°C to +125°C

FSO Accuracy Over Temp
Range

+20mV (+0.5% FSO)

UNCOMPENSATED SENSOR ERROR

N\
\

—

ERROR (% FSO)

10 AN

0 |—OFFsET

§

-10

N
~

-20
-50 0

50 100 150
TEMPERATURE (°C)

COMPENSATION TRANSDUCER ERROR

0.8

0.6

04
\ FSO

N

g - )

g .02 / N\
\ \

-04 OFFSET

-0.6

-0.8
-50 0 50

TEMPERATURE °(C)

100 150

012. JoooooOooooooooobooboooboooboooooooooOon

MAXIN
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20041 20mA
ogoonooonononnn

O000000O000IRSODOOOOOOOO130
00000000000000000000

12 x Rb(T)

12 x 5kQ = 60kQ

n

Risrc

n

O0DO00ORp(TMODOTA(DOOOO+250)0000
000000000000000

8. dupPRTUODUOOOOO

PARAMETER | pedcrimrion VALUES
Rb(T) Bridge Impedance 5kQ at +25°C
TCR ?gg%i(')mpedance 2600ppm/°C

e +1.5mV/V per
S(T) Sensitivity PS| at +25‘E)C
TCS Sensitivity Tempco -2100ppm/°C
+12mV/V at
o(T) Offset +25°C
-1000ppm/°C
oTC Offset Tempco of ES g P
Sensitivity Linearity Error
S(p) as % Fsg, BSLF ty géz/; FSO,
(best straight-line fit)
PMIN Minimum Input Pressure 0 psi
PmAX Maximum Input Pressure | 10 psi
09o. booooooon
PARAMETER DESCRIPTION
Internal (approximately 100kQ) or user-
Risrc supplied resistor that programs the nomi-
nal sensor excitation current
Internal (approximately 100kQ) or user-
RFTC supplied resistor that compensates
FSOTC errors
APGA Programmable-gain amplifier gain
IRO Input-referred offset correction DAC
value
IRO Sign Input-referred offset sign bit
IRS Internal resistor selection bit
OFF COEF Offset correction DAC coefficient
OFF Sign Offset sign bit
OFFTC COEF Offset TC compensation DAC coefficient
OFFTC Sign Offset TC sign bit
FSO COEF FSO trim DAC
FSOTC COEF FSOTC compensation DAC

16

RercO OO
gobbobboooouobobbououdaioiiRercd
gooOobIsrRCOFRSOTCOODOOOOOOOOOL12
ObOOFrSOTCDACOOODOODOOOOOOOODOOO
RercUOO0OD0OOOO0ODOOOO0ODOOOOOOOOODOO
o500 0000o0ooooooooooon

Risrc * 500ppm/°C

TCR -|TCS|

60kQ x 500ppm/°C
2600ppm/°C -|-2100ppm/°C]|

Rere O

060K2

gboboooboboboboobobobooooPRT
UD0O0O000ORprcCOOO0ODOOO0OOODOOODOOOO
goboboobobobobobobobobobo
obO0ooboo0oooooMAX145900000000
gbooooobgo

pPcAOOOOOOO

PGAO OOOOODOOOOOOOOOT1IO0OOO
SensorFSO(ODO00OODOOOOOOODOO)YOOODO
oood

SensorFSO = S X VBDRIVE X AP
= +1.5mV/V per PSI x 2.5V x 10 PSI
=0.0375V

0000SOTI00000000000 Vepryvel 00O
0ooo0@O0025V)00APIODOOOOOCO

vboboooOobdoboooooboobooboboooz200
oobooooooooooboon

OUTFSO
SensorFSO

0 _ ‘106w
0.0375V

Apga =

goopoouTrsOOOOODOOOODOOODOOOOOn
ob0obOOoo0o00b00obO000000D0 SensorFSOO
Ti0O00Oooooobobooooobooooon

OOobDOoOPGAODOD2(CO+95v/VODDOODOO

OO0ODOO0OOFFSETO OO
PGADOOOCOOOOOODOOOODOOOOOOODOO
o00o00o0o0ob0OOoOooboboboboooboonoJdro)
coooOoOO0O0O00oOoOooooooo@oboooooo
oo0)pGAODDOOOOOOODOPGAUODOODO
ubobooobodgboboooboaboan

MAXIMN




200401 20mA

[— AMPOUT

OO0O0000000000
45V
= = 402k 0.1pF
............. ° BORIVE %Eé ";;X;(’l%"' 1% ;
c2._:L_ cogx NBIAS
0LpF -7 INP *

'-'.-:Z-' M ( > PGA out

71 A SELECT

i OUTPUT

SENSOR
AMP-
. JSRCL o > 8 - AMP+
' ] Vb
------ ....---: 1.

128-BIT
EEPROM

CS <>

WE DIGITAL
SCLK INTERFACE

TVSS

ONFIGURATION REGISTER

12-BIT D/A - OFFSET
12-BIT D/A - OFFSET TC

12-BIT D/A - FSOTC
Rremp

o o

= =

3 2

12-BIT D/A - FSO

6STVITXVIN

DIO

i

1
TEMPIN — Vss

013. D0ooooooooboobooon

obooobOoobooooobomRroobooooooon
gili0oooooobooooooooooo

IROideal

-[O(Tl) X VBDRIVE (Tl)]
-(0.012v/V) x 2.5V
= -30mV

O000IROIdeall 0000000000000 00
000000000(T1)0+250000000000
0000O0/VOD)DODOO Veprve(T1)O +250 0
000000000000000000000000
000000000000 00000000000
0000030mvVOOOO0O0O00000000100
IROODDOO300000IRO DACO27mVO OO OO0
00000000000000000000000000
IROODDOOODODDOO0ODOODODONODOODOO
000000000000 0000DACOOD0OO0O
ooooo

MAXIN

OFFTC COEFO O OODOO
OODODOOFFTCCOEFOD OO OOODOOOOODODO
oooOTCcoOoOOOoOoOoOoDOOOoOoOoOoDOOoOoon
oooogTcoooobooooooooooooao
oooooooooobopcAODODOOOOO
ooooooooTcoocooooboooooboooon
TCOOOOOoOOoOoooTCcOorsSOOO10%000000
obooooboooobooobooTcooooon
O0o00o0oD0o0ooDoooDbooon

4096 x AVt (T)

AVgprive(T) x 2.3

4096 x (OTC x FSO) x AT
TCS x VBDRIVE X 2.3 X AT

4096 x (-1000ppm/°C x 4V)
-2100ppm/°C x 2.5V x 2.3

OFFTC COEF

01357

17




MAX1459

20041 20mA
ogoonooonononnn

OOoOopooTCcCOoUTFsoO OO Oppm/000OCOODO
ocoooOooooTcooOo@s)oaTOOODOODO
(O)OOFFTCCOEFO DACO OO OODO1I000DO
oobooOoooboooooorFTCOODOOOODOOnO
gboboobobobooogorFTCObObOonn
00000000 000OFFTCCOEFD O OO 4096
gbooboooboobooobooboooobooTe
DdooooooboboooobooMAX1459000000
gobooooooooooooao

FSsooooooooon

FsooObOoooboooobooooboooooboooon
gboboooooooooogooog

1) FSOTC COEFDO 10000 000000

2) T100 0 0 O Vgpryvel 0 2.5V0 0 0 0 0 FSO DAC
ooooooo

3) TAD0DO0OO0OO0OOoOo.5vObOoooooooooo
DAC(OCODOOODOOFFSETODOOOOO)ODO
OOQOFFSETODOODOOODOOOMOO)NO

4) 0000000 (measuredVeso)D 000000

5)0000000000000000C0 Vepea(TL)O
oooooo

VB|DEA|_(T1) = VBDRIVE X

0 desiredVrgg - measuredVego(T1)
o+

000 Vepea(T1)DODOODODOOO0OO0OOO0ODO
(Vss+1.3V)0 (Vpp-1.3V)D DO O0O0O0000 O
PGADDDDOOOOOOOODOODOO Vepeal(T1)
00000000PGADODODODOD1000000O
0000200000000 Vepea(TLHOODO OO
O00PGADODDODDN1000000000020
oooooo0o

6) FSODACO OO OOODODODO Vgpea (TL)D OO
oooo

7) VoutD 0.5Vv00000000O00DACOOOODO
OOQOFFSETO0O0ONOOOONONMMON)D

O
0
measuredV,:SO(Tl) H

3000n0grsoTCcOd
oododa

OO0O0O000FSOTCCOEFO OO ODOOODOO400
ooADODDOOODOODOOO

1) OOOFSODACODODOADDOOOOOO
2) FSOTC DACO 30000 0000O0ODO

18

3) Veprive(T1L)O Veipea(TH)OO OO OO DOOFRSO
DACOOOO0OD0OO0O0O

4)000FrsODACOODOBOOOOOOO
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NOTES:
‘(
1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15mm (006", pﬁxkr!w{l I/VI
3. CONTROLLING DIMENSION: MILLIMETERS. e
4. MEETS JEDEC MOIS0. e L
21-0056 B /1
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