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MAX1455EUE*  -40°C to +85°C 16 TSSOP
MAX1455AUE*  -40°C to +125°C 16 TSSOP
MAX1455EAE -40°C to +85°C 16 SSOP
MAX1455AAE -40°C to +125°C 16 SSOP
MAX1455C/D -40°C to +85°C Dice**

*Future product—contact factory for availability.
**Dice are tested at Ta = +25°C, DC parameters only.
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VDD _t0 VSS. ..o, -0.3V, +6V
VDL = VDD ettt eeeeeiieeeeieiiiee e e e e aeens -0.3V, +0.6V

All Other Pins (Vss - 0.3V) to (Vpp_ + 0.3V)
Short-Circuit Duration, OUT, BDR, AMPOUT ............. Continuous
Continuous Power Dissipation (Ta = +70°C)

16-Pin SSOP (derate 8.00mW/°C above +70°C) ......... 640mwW

Operating Temperature Ranges (TmIN to TMAX)

MAXIA455EUE .......ooiiiiiiiiiiec e, -40°C to +85°C
MAX1455AUE ...-40°C to +125°C
MAXLA55C/D ..o -40°C to +85°C

MAX1455EAE ..-40°C to +85°C
MAX1455AAE -40°C to +125°C
Storage Temperature Range .........ccccceeevvveeeennne -65°C to +150°C
Lead Temperature (soldering, 10S) .......cccccoevvrverivrnnenn +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

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

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
GENERAL CHARACTERISTICS
Supply Voltage VDD 45 5.0 55 Vv
Supply Current IbD Ibp1 + Ipp2 (Note 1) 3.0 6.0 mA
Oscillator Frequency fosc 0.85 1 1.15 MHz
ANALOG INPUT
Input Impedance RIN 1 MQ
Input-Referred Adjustable Offset Offset TC = 0 (Note 2), minimum gain +150 mV
Range
Input-Referred Offset Tempco TA = TMIN to TmMAX +1 pv/°ec
Amplifier Gain Nonlinearity 0.025 %
Common-Mode Rejection Ratio | CMRR Eg;:fgfndvf‘s’; Z?]rnggg'mOde voltages 90 dB
Minimum Input-Referred FSO (Note 3) 7 mv/NV
Range
Maximum Input-Referred FSO (Note 3) 40 MV
Range
ANALOG OUTPUT
er?lmum Differential Signal- PGA [3:0] = 0000 39 VIV
Gain Range
MaIX|mum Differential Signal- PGA [3:0] = 1111 234 VIV
Gain Range
. Low 0.10
Clip[1:0] = 00 -
High 4.90
. Low 0.15
Clip[1:0] =01 -
outout Clio Volt Setti v No load, High 4.85 v
utput Clip Voltage Settings ouT
P P 9 9 Ta = TMIN to TMAX ) Low 0.20
Clip[1:0] = 10 -
High 4.80
. Low 0.25
Clip[1:0] =11 -
High 4.75
=+ + =
Load Current Source \Clllci)g[Tl'O] (150\6to 4.5V, TA = TMIN to TmAX, 1 mA
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ELECTRICAL CHARACTERISTICS (continued)

(VDD = 45V, Vss = 0, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. VouT=+0.5V to +4.5V, Ta = TmIN to TMAX,
Load Current Sink Clip[1:0] = 00 2 mA
DC Output Impedance 1 Q
Offset DAC Output Ratio AVouT/AODAC 1.0 VIV
Offset TC DAC Output Ratio AVoyT/AOTCDAC 1.0 VIV
Step Response 0% to 63% of final value 300 us
Output Capacitive Load 1000 nF
. DC to 1kHz (gain = minimum, source
Output Noise impedance = 5kQ) 2.5 mVRMS
BRIDGE DRIVE
Bridge Current IBDR VBDR < 3.75V 0.1 0.5 2 mA
Current Mirror Ratio 12 mA/mA
Minimum FSODAC Code Recommended minimum value 4000 Hex
DIGITAL-TO-ANALOG CONVERTERS
DAC Resolution 16 Bits
. . AVout/ ACODE, DAC reference = Vpp = .
ODAC Bit Weight 153 V/Bit
fivelg +5.0V (Note 4) HVIE!
. . AVout/ ACODE, DAC reference = VBpR = .
OTCDAC Bit Weight 76 V/Bit
9 2.5V (Note 4) H
. . AVout/ ACODE, DAC reference = Vpp = .
FSODAC Bit Weight 1 V/Bit
SODAC Bit Weig +5.0 (Note 4) 53 UV/Bi
) . AVout/ ACODE, DAC reference = VBpR = ;
FSOTCDAC Bit Weight 76 V/Bit
1Hven 25V (Note 4) HVIE!
COARSE-OFFSET DAC
IRODAC Resolution Excluding sign bit 3 Bits
. . AVoyT/ACODE, input referred, .
IRODAC Bit Weight DAC reference = Vpp = +5.0V (Note 4) 9 mV/Bit
INTERNAL RESISTORS
Current-Source Reference RisrC 75 kQ
Full-Span Output (FSO) Trim
AR 75 kQ
Resistor STC
Resistor Temperature Coefficient Applies to Risrc and ARsTC 1333 ppm/°C
Minimum Resistance Value Applies to Risrc and ARsTC 60 kQ
Maximum Resistance Value Applies to Risrc and ARsTC 90 kQ
Resistor Matching Risrc to ARsTC 1 %
AUXILIARY OP AMP
Open-Loop Gain 90 dB
Input Common-Mode Range Vem Vss VDD \Y
) _ Vss + VpbD -
Output Swing No load, Ta = TMmIN to TMAX 0.01 0.01 v
MAXI/V 3
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Current Drive Vourt = (Vss + 0.25) to (Vpp - 0.25) -1 +1 mA
Common-Mode Rejection Ratio CMRR Vcm = Vss to Vpp 70 dB
Input Offset Voltage Vos VIN = 2.5V unity-gain Ta=+25°C . +20 mV

buffer (Note 5) Ta = TMmIN to TmAX +25

Unity-Gain Bandwidth 2 MHz
TEMPERATURE-TO-DIGITAL CONVERTER
Temperature ADC Resolution 8 Bits
Offset +3 Bits
Gain 1.45 °C/Bit
Nonlinearity +1 LSB
Lowest Digital Output 00 Hex
Highest Digital Output AF Hex
EEPROM
Maximum Erase/Write Cycles (Notes 6, 7) 10k Cycles
Erase Time (Note 8) 7.1 ms

Note 1: Excludes sensor or load current.

Note 2: This is the maximum allowable sensor offset.
Note 3: 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.

Note 4: Bit weight is ratiometric to Vpp.

Note 5: All units production tested at Ta = +25°C. Limits over temperature are guaranteed by design.
Note 6: Programming of the EEPROM at temperatures below +70°C is recommended.
Note 7: For operation above +70°C, limit erase/write cycle to 100.
Note 8: All erase commands require 7.1ms minimum time.

gooogud

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

OFFSET DAC DNL
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0 |-

-05

-1.0

-15

-20

25

MAX1455 toc01

DNL (mV)

OUTPUT ERROR FROM STRAIGHT LINE (mV)

0 10k 20k 30k 40k 50k 60k 70k
DAC CODE

AMPLIFIER GAIN NONLINEARITY

OUTPUT NOISE

5.0 T T
ODAC = +6000HEX
OTCDAC=0

FSODAC = 6000HEX

MAX1455 toc02

2.5 |"FSOTCDAC = 8000HEX

INP - INM SHORTED TOGETHER
PGA = OHEX

MAX1455 toc03

INPUT VOLTAGE [INP - INM] (mV)
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000000000000SC[2:0]000000000
00000000000000@50000000000
000000000000000000000000
000 (CL[7:0]=00hex)0 0OhexD 00000 OO
0DO0O0000ODIOO00O0O0O000O0O0O0D0OO0OO
000000000000000000

MAXIN

MAX14550 0000000

pobbooOoooooooooooooooooboog
MAX14550 0 000000000000000000
gbooboboooooboobobooooooboaba
OO0o0oOo@rS) DooOO0oOO1e0000000DO00O
gbooooobooobooobboooboboooobo
rRSOOOOOOOOOOOOOODOOOOOO0O0O00Od0
obObO0O1e0000000016000000000
gbobooobooooobboooboboobooboa
oogo@oooo)eEPROMODOOOOOODODOOO
gboboooboboobobobioobdMAX1455
oobooooooooooboooboooobooo

gobugobogoobagn

DIODODO0ODODDODNDDOMAX14550000
00000000000000000000000
0000000000000000000000000
MAX14550 00 000000000000000000
00000000000000000000000000
DooooOD480000384000 00000000
0000000000000000000000000
100000000800000000010000000
0008000000 O0O0OLSBOOMSBOOOOO
00O0MAX14550 00000000000DIo0000
0000100000000000000000000
0000000000000000000000000
000000000000000i10000000000
0000000000C000000000000000
0 (0 0 O CL[7:0]=00hex)0 0 O UNLOCKO 00000
0000000000000000008000000
000000000000

oooooooo

gbooboboooooboobobobooooooboaba
MAX145500000000000000000
MAX14550 0000000000000000000
O0000000000000000O0o01hexd01000
oobood

11111|0{1f0000O0O0O0|27 11111

gboobobooboooboobobobooooooboaba
0000000 0DOosO0OOD0O0O0ODO1Ihex(COO
Lsp)0ooooooooooooooooooooo
gooooooooDbobDOoOOOoMAXa4550000000
gobboobboinoboboooboooboooooo
gogoobboboooouooobobooooooooodaa
000000000000 00s8000OO(BITCLK)YO
goboboooobooooboboooobboooooboooo
oobooooooobooobboobooo0ob0DimsoOn
gboobobopooobooboboboooooobobo
obOoopPORODOOOOOODOOOOOOOOOCOO
OOOuUNLOCKODOOODIOODOoooOooooooo
goood
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U1. EEPROMODOOOOO0OODODO

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

! 07E O7F 3F
080 081 40

2 OBE OBF 5F ODAC

3 0co 0c1 60 Lookup Table
OFE OFF 7F
100 101 80

4 13E 13F 9F
140 141 AO
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
1Co 1C1 90

! 1FE 1FF AF to FF
200 201 00

8 23E 23F 1F FSODAC
240 a1 50 Lookup Table

o 27E 27F 3F
280 281 40

A 2BE 2BF 5F
2CO0 2C1 60

B 2FE 2FF 7F

10
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2. EEPROM ODACUOUOFSODACUOUOUOOUDOOOOOOONO
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 1Alhex
to to to
AFhex 15Ehex and 15Fhex 1FEhex and 1FFhex
03. 0oodn
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

0 4. Temp-IndexO O O

gbobogoobod

CPERATURE TEMPINDEX[T-0] MAX14550 0000000000000000000
) —— Fe—— 000000000000000000000FFhexd
100000000
-40 20 14
lllllmllllllllllllll
+25 65 41
e 106 oA 0000000000000 0000000000
000000000000 000000000000
+125 134 86 000000000000 000000O00O000
0000000000000000000000000
0000000000000
WEAK PULLUP WEAK PULLUP
| REQUIRED _ | REQURED _

DATA 111110100110101111111111000001000111111111|Q|XXXX

DIO

HOST

RECEIVE

X

TRANSMIT

\

TRANSMIT
/ \

HicH-2 {  RECEIVE
N

HIGH-Z

RECEIVE

HIGH-Z TRANSMIT

04. DioODOOoOoOooooood

MAXIMN
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05. 000000000 O0bOobDbOd(CONFIG[15:0])

FIELD NAME DESCRIPTION
15:13 0SCJ[2:0] Oscillator frequency setting. Factory preset; do not change.
12:11 CLIP[1:0] Sets output clip levels.
10 PGA Sign Logic 1 inverts INM and INP polarity (Table 6).
9 IRO Sign Logic 1 for positive input-referred offset (IRO). Logic 0 for negative IRO.
8:6 IRO[2:0] Input-referred coarse-offset adjustment (Table 7).
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 OT§§:C Logic 1 for positive offset TC DAC output. Logic 0 for negative offset TC DAC output.

06. PGAD OO O (PGA[3:0])

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

gbobogobogobboobbuoonboban

MAX14550 0 0000000000000o0oo0404ad
sjjooooo@obooboooono)yooooopoooo
obooobDobDobOooooooooooirRSODOD
boboobob400000000000O00D00O

12

OOoOooO@rRsA)DOOOO04DD00000D0O0DODO
oo0oDboOoOoo@JrsSD)DOoOooODOOOOoODOOIRS
gboobodgbobooobaobogan

IRS[7:0] = IRSD[3:0], IRSA[3:0]
000000000 00LSBOOOOOOOOOOO
00000000000000000000000

IRSA[O]C 0O OO0OOO0OO0OOOOD0ODOODIRSDI3]

uod
IRSA IRSD
1111 1|0f0123J0123[111111

RSOODOODOOODOODOOODOOODOODOODbOOO
goboooboooooboomrsooz20000000n
oooboooooooooo@E@ooooo)yooooo
obobooobooobooobooooboetonoilasooooon
oooooo(@crIL)DODOOODODODODOODOODOO
goboooboooooonmrsobooooooooon
goooooooo

gbobogoboooboooobo

CRILOODOODOORsSOOOO9OUOOOODOOD
goooooobb4000000oooooooDDn
obooobooobooooboobdoEEPROMODO
ooooooooooooooooooooooon
EEPROMO0OOOOOOOODOOCRILOOOODOOO
oob0ooboOoocrRILOOOMAX1455000000
ooodooooo0ooO0oooOo@UuooooooDo
oO)opbloooooooOoOoDOoOoOoO0ooO100CRIL
oooooooooooog

MAXIMN
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O7. 00D0OOO0OOOOJRO[2:0])

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
gooooooooon piobO00b0bOO0oOobOoOobboOoobooobooobo

MAX14550000000000000000000
Oo0oooo0oOoooO0oOoooOOoooDOoob@ma)o
godddoodooodooooooooooUooo
goopbiooooooooooooboobooobiogn
goooooOounhooooooooooooobobooboo
ooboooooooobioobboooooboobooon
MAX14550DIo0 000000000 o0oogooog
gbooboboooooboobobobooooobaba
oobooocoobOooooooooooboooon
goood

1) 000000000O0oobOOooooO0o00ooDblo/
ouThoooOOooOoOooooooo

DIOD 0000 IRS(RDIS)D O O O (5hex)d CRILO O O
000000000000000000000000
00000000000000000000MAX14550 0
IRSA[3:0]=8hex000O0O00O0O0OIRSOOOD
(ISP[3:0)000000000000000O0000
00000000000000000000000000
0000000000000 000000000000
0D0001100IRSPOOOOONOOONOOODOO0O
ooooo

OO0ORDIRSOO OO0 DDDODOMAX14550 DIO
00000000000000000DIO000000
O00000000000000000RDIRSOOO00
0000000MAX1455010000000DIOO 2) RDIRSOOOO0O0O00000O000
gooooooooMAX145500000000000 3) 000000000000 00D0O0OOoO(@ODn
DIO0O00000O0DDDOOOOOOOO@DO0OO 0O0000000)0
000)J000000000000000000000 4) MAX145500000000000
000000000000000000000000

O00OMAX14550 0 00000DIO0 00000000 5) noooooooooo(@lo/ouToinnoon
00000000MAX145500DI00 00001000 ooooo)o

000000000000 000000000000 6) 0000000000000 0NONO0OO

000
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DIO

—» IRS COMMAND (8 BITS)

IRSA [3:0] [ IRSD [3:0]

0000 DHR [3:0] | >/ soReCTIONAL—2 R
0001 DHR [7:4] | > 16-BIT
0010 DHR [11:8] |- » DATA DHR[15:8]
0011 | DHR[15:12] | | LATCH
0100 RESERVED
0101 RESERVED
0110 ICRA [3:0] »| ICRA [3:0] [CALIBRATION REGISTER EEPROM
IEEA [3:0] 0000 CONFIG MEMORY
0111 IEEA [7:4] 0001 ODAC 768 X 8 BITS
1000 IRSP [3:0] 0010 OTCDAC e
IEEA [9:8] 0011 FSODAC
1001 CRIL[3.0] 0100 FSOTCDAC
(EXECUTE) 010170 RESERVED ADDR | DATA
1010 | ATIM[3:0] — 1un
011 ALOC [3:0] TABLE 16. |RNETGE|F;¥QF|ESCAL|BRAT|0N
1100 70
110 RESERVED
1111 RELEARN CRIL [3:0] FUNCTION
BAUD RATE 0000 LOAD ICR A
TABLE 9. INTERFACE REGISTER 0001 WRITE EEPROM :
SET COMMANDS 0010 ERASE EEPROM LOOKUP
0011 READ ICR ADDRESS
0100 READ EEPROM TEMP INDEX [7:0]
0101 READ IRS
o110 ANALOG OUT ENABLE ANALOG OUTPUT
0111 ERASE PAGE
1000 TO
" RESERVED v
TABLE 10. CRIL ACTIONS OUTPUT
> TIMER

A

v

IRSP [3:0] RETURNS OuTPUT
0000 DHR [7:0] MUX
0001 DHR [F:8]

0010 IEEA [7:4], ICRA [3:0]
0011 CRIL [3:0], IRSP [3:0]

0100 ALOC [3:0], ATIM [3.0]
0101 IEEA [7:0]
0110 IEED [7:0]
0111 TEMP-INDEX [7:0]
1000 BITCLK [7:0]
1001 RESERVED

1010 TO 11001010 - (USE TO
1111 | CHECK COMMUNICATION)

TABLE 11. IRS POINTER FUNCTIONS (READS)

U5. MAX14550 000000000000 000oa0aad

D40 0RDIRSOOODOGBYhex)D 0D O0OOODOO goooboooooboooooboo00nnEEPROM
MAX1455010hex0 00000000 ODOODOOO ooboooboobooobooboooon
gboooobobooboobobooo

goooooog

O0D0DD000000MAX1I45500000003CLK
obOo0ooooobooooboooboooooboooon
gobbooooboOo3MsSBO OOMAX14550 0000

00o000D0OO00b00O000OO00DOO00DO00 0000000000000D0000300000@O0
0000hexd 0 OMAX14550 0000000000 000000)00000000O0EEPROMOOOOO0O
vobobuoooobooooooooooogo 161lhex(EEPROMO O 0DO0O0O0O0O0O0OO0DOOONO)

14
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08. 00000000 (CL[15:0])

FIELD NAME DESCRIPTION
15:8 CL[15:8] Reserved
7:0 CL[7:0] Control I_'ocqtion. Secure-Lock is activated by setting this to FFhex, which disables DIO serial
communications and connects OUT to PGA output.
09. IRSAUOOO0OOO0NO

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

oooDoDO0OO0OO00OMAX145500000003CLK
gobooobOoooobooooboooobooooao
ooooooogogoo3aMsBOOOMAX14550 0000
oooooO0o0oo0oooogooooo3googo@Eoo
oo0oOoO0Oo)yY hoooooooOEePROMOOOCODOO
161lhex(EEPROMO DO OO00O00OOCOOO0O0OCOOO)
goo30000boobobdMAX1I455000
ooboooobooooooobACObObOOoooooon
gboooboobooboobobobooboobooooDoo
oobo0O0oooboooobOooockdOoOOEEPROM
oooooooO@ooboooo)yoooooooooo
obOOo3Cclkioooooooooewuooooono
gboooboz200000000000012000000
gbooooboboooobang

bobooooooooooobooobboobckooo
godoooooMAX14s55000o00a0o0o0a0d
ooo@ooooooooooob)yoooooooo
ob0ooooooboooooooobbooooooo

MAXIMN

O00000000000o000000D01LsSBOCLK
obOo0ooobooboooobooobooooobooooaon
Oobo0oobDo0oobOoobOooobocCcKOOoooooo
ooooomoooooooooooooooooon
O00OMAX145500000000000000000
oooobOooooboboooooboeeconnon
goooo

gobooooooooooloboocCckkKoDooooono
ooooog

1) EEPROMO OO OO0 161hexCLK=0100000
goockkoog@sB)yoooooooo

2) DoooOOoooOOobooOoooboOoooboceckoDooo
ool oOOoOobDOODOOobOOnO

3) 00000O0ooooooobooOo@ooooDon)
oobDoobooooooooo

4) 0000000000 OO0O0bOOOcCcLKOoDOO
oiloocooOoOobDOoObDOoOooDoOon
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010. CRILOUDOOOOO
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 11.
Output the multiplexed analog signal onto OUT. The analog location is specified in ALOC[3:0]
0110 RdAlg (Table 13) and the duration (in byte times) that the signal is asserted onto the pin is specified in
ATIM[3:0] (Table 14).
0111 PageErase E;a;s:ssi;htehgal\zglzepgéﬁ EEPROM as pointed by IEEA[9:6]. There are 64 bytes per page and thus 12
1222 1t0 Reserved Reserved.

5 000000000000 00@OoOoooon)
oobooooooooboogoon

O0ooooooooooBITCLK[7:0]0 0000000
obooooooooboboosoooobooooon
ooooo01gooo@ooooooyooooo
oooooooooobooboonoo

EEPROMOOOOODOOO

OOEEPROMOOOOOOODOCOOOOOOOODOO
OoOo0DOFhexDOOOODOOOO)YYOOODOO
OO000000D0O0OMAX1455000000 161hexO
OO001eBhex0 0000000000 DODOOOOOO
O0016lhexOD3MSBO O OOOOOOODOOO
000000000 0DODDOO000OO0016BhexOO
uUNLOCKO D OODOOoOoOoooooooobooogd
OohexDODOOOOOOO

EEPROMOOOOOOOODODODODOO 161hexd 3MSB
goobobooooooobooocoooos3booooo
OOhexOOOOOOODOOOOODDODODODDODOO
gobOo0ooobOooooboobobOOoooobooon
gboooooboboooboboobooo

UOOEEPROMOOERASED OO OOOODOOOOOO
O000O0D00OPageErased 00 0O(@10) 0000
Uodoo0oo0o00O0000PageErase0 000000
gbobO7.1imsO0O0000000O07.2msO00000
dddddddodoodododoooooouoooooao
EEPROMODOO0OO0OO0ODOOOOODODOOODODOO

EEPROM(PageErase0 00 O0)JOOO0OOO0OOO
O0D0O0D0OO0OIRSOOODOUOOIEEA[3:0]10O0OO

16

cooooO@uoooooooooobboboOoOooo
CRIL PageErase0 O OO (7Shex)l 00O OOO0DOOODO

EEPROMOOIOIO0ODOOCOOODOOOOOOOO
(Address[9:0])0 000 0IRS 00 0000IEEA[9:0]0
IEEA[7:4]0 0 O IEEA[3:0]0 0000000000
0008000000 (Data[7:0))0000IRSO OO
000DHR[7:4]0 ODHR[3:0]0 0000000000
EEPROM WRITED 0 0 O O CRIL(19hex)D 0 00 O
ooooo

EEPROMO DO O0ODOODOO0OODOO

1) 0000000 (Address[9:0])0 000 0IRSO OO
0 O O IEEA[9:0]0 IEEA[7:4]0 O O IEEA[3:0]0
ooo0o0o0o0o000

2) READ EEPROMO OO OO CRILO O O O (49hex)d
ooboooooooooobOoEEPROMOOOO
DHR[7:0]J0 O OO0OCOODO

3) 00hex(DHR[7:0]000)0000IRSOO D000
IRSP[3:0]10 0000000000

4) READIRSPODOOOOCRILODO OO (59hex)O
ooooooooo

oobooooboooboon

MAX14550 00000000 ((RdAlg)0O0 00000
000000000000000000000000
00000000O000RdAlGD 0000001000
OD0O0O0OALOC[3:0]0000(013)000000
0000000000000MAX14550UTO 000
0000000000000 000ATIM[3:0]0000
000000000OUTOOOO000000OATIMOO
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011. IRSPOO OO

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.

toosizs | 101010 (Chre0, i cn b wed

012. CLKOOO@WoOOooboooooog
Oo0gdob3MSB)

CLK CODE (BIN) CLOCK ADJUSTMENT (%)

011 +27
010 +18
001 +9
000 0

111 -9

110 -18
101 -27

gboboboobooboobooboboobooobooog
00000001400 00000000ATIM[3:0]
gogodooooooouoooooooooooooa
oooboooooooboooouTOODOOOOOO
gboboobDooMAX1I455000uTOODOODOOOnOOd
oooobooooiocoooobiocoboooooooon
goooboooooboboboogoobebbbogd
uod

MAXIN

MAX1455DIC0 0 0000000000000 0000
obOooobOogoooogoouToobiooDOoOooon
ooboobooboobooopbioogouToogno
Oob0oooooooboobooobOonOdMAX1455
gboobobopooobooboboboooooobobo
ooboobooobooooooobioooobooooan
gbooboboooobobobobooooobobo
pioboboooboooboooooboooooooog

gbooboboooobobobobooooobobo
OATIM[3:0]CFhexDOOOOOOOOOODOODODOO
ooboobooboobloooouThiooogooogo
O0O000oDOooO0oOOO0OdORrRDAQDOOOOOO
oobOboO0ooooocoboboooblobo32,769000
gboobobooboooboobobobooooooboaba
ooooobicboboooooboooooboooaon
ittt uooooo
oooogao

goouTdoooobooooooooboooooooo
oooooOobOoboooooooobooilcooooaon
goopoouTOooboooooooooboooooooo
oO0oOoO0OobogBDROFSOTCOOOOOOODOOO
goobgooutThgbooooobobooo

ooboo0oboooooboon

O0O0MAX14550 0 0000000000000
oobD0oOobooobooooooo

01. 0o0o0OO0oO0OoOOoobOOooobOoooOooOoon
gbooboobobobobobobobobobo
Oo0o0obOO0o00oO0b0O0O00b0o0MAX14550000
gboogboobobobobobobobobobo
gbaboobodabooboao

COMMAND ACTION

FFhex Reinitialize part ready for baud rate learning.

Change system baud rate to new value.

01lhex Learn baud rate.

F8hex Load 15 (Fhex) to IRSP[3:0] register.

59hex Read IRS.

Host computer must be ready to receive
data on the serial line within 1 (baud rate)
byte time of sending the Read IRS
command. The MAX1455 returns CAhex.
(IRSP values of 10 to 15 are configured to
return CAhex for communication checking
purposes.)

17
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02. Do0o0ooooooOooobooooooo 04. 8C4000000O0ODOOFSODACOOOODO
0 Temp-Indexd gooooooon
COMMAND ACTION COMMAND ACTION
78hex Load 7 to IRSP[3:0] register. 00hex Load 0 hex to the DHR[3:0] register.
59hex Read IRS. 41hex Load 4 hex to the DHR[7:4] register.
) . ) C2hex Load C hex to the DHR[11:8] register.
Host ready to receive data within 1 byte time : -
of sending the Read IRS command. The 83hex Load 8 hex to the DHR[15:12] register.
MAX1455 returns the current Temp-Index 36hex Load 3 (FSODAC) to the ICRA[3:0] register.
pointer value. 09hex Ld ICR.
8C40 hex is written to the FSODAC register.
03. 96000 000DODO3.4000UTOOOBDROO O05. Temp-Index400 8C40hexd FSODACO OO
gooooooooo goboooooobbooooooboooooon
COMMAND ACTION EEPROMUODOOODODODOODODOODOODOODOO
godooooooobbooooooobooboooood
1Bhex rL;a‘igtir(BDR measurement) to ALOC[3:0] 0000000000000 PageErased 0000
giser ooooo
CAhex Load 12 to the ATIM[3:0] register: (2"*+1) O
8/9600 = 3.4s. COMMAND ACTION
69hex RdAlg. Load Ahex (page number corresponding to
The DIO pin is three-stated and the OUT pin Abhex EEPROM locations 280hex and 281hex) to
is connected internally to the BDR pin for a the IEEA[3:0] register.
duration of approximately 3.4s. 79hex Page Erase command.
Wait 7.1ms before sending any further
commands.
06hex Load Ohex to the IEEA[3:0] register.
87hex Load 8hex to the IEEA[7:4] register.
28hex Logd 2hex to the IEEA[9:8] (IRSP[3:0])
register.
00hex Load Ohex to the DHR[3:0] register.
41hex Load 4hex to the DHR[7:4] register.
Write EEPROM. 40hex is loaded to EEPROM
address 280hex, which is the low byte
19hex ) ]
location corresponding to a Temp-Index
pointer value of 40.
Load 1 to the IEEA[3:0] register. IEEA[7:4]
16hex and IEEA[9:8] already contain 8 and 2,
respectively.
COhex Load Chex to the DHR[3:0] register.
81hex Load 8hex to the DHR[7:4] register.
Write EEPROM. 8Chex is loaded to
EEPROM address 281hex, which is the high
19hex . .
byte location corresponding to a Temp-
Index pointer value of 40.
18 MAXIMN




ooooonon
ogooboooononn

0J13. ALOCU [

ALOCJ3:0] 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 CLIP-TOP Clip Voltage High Value
0110 CLIP-BOTTOM Clip Voltage Low Value
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

DATA. 11111(0|1(00(1]0{11f0|111112 111 xxXxXXXXxxxxxx11111111[0XXXX

ouT

DIO

HOST

WEAK PULLUP
REQUIRED

2ATIM + 1 BYTE TIMES

WEAK PULLUP
REQUIRED

HIGH-Z / HIGH-Z
{_ VALIDOUTRUT
\ HIGH-Z
RECEIVE ) RECEIVE
HIGH-Z
TRANSMIT { TRANSMIT

Ue. Ubobooobooboon
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014. ATIMOO

ATIM[3:0] DURATION OF ANALOG SIGNAL SPECIFIED IN BYTE TIMES (8-BIT TIME)
0000 2° + 1 =2 byte times, i.e., (2 O 8) / baud rate
0001 2' + 1 = 3 byte times
0010 2%+ 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" + 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.

015, ICRAUOOO

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).

Oicl)lto Reserved. Do not write to this location.

gooogooo
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Dio[tN] , T~ T T T T T T T TS T o T o s oo - - - A
DIGITAL v 4 r |
MULTIPLEXER | DIO1 DIO2 DION |
AN ! |
I
1 MODULE 1 MODULE 2 MODULE N :
v v Y |
I
I
I
- I
S S S !
S8 S8 S8 !
X3 X3 X2
e e =
s = s = s = 1
N N\ N 1
DATA DATA I
I
Vour Vour Vout :
VoD Vss VoD Vss VoD Vss !
I
1 ! ! ;
: ] *—— *— |
I
: I
. ® ® r
! 1
! 1
.. TEST OVEN_|
O7. OOo0oOooooooo
016. 0oOoo
TYPICAL UNCOMPENSATED INPUT (SENSOR) TYPICAL COMPENSATED TRANSDUCER OUTPUT
OffSBL... oot £100% FSO | OUT..ooiiieiiieiie e Ratiometric to Vpp at 5.0V
FSO oot IMVIV 10 40MVIV | Offset at +25°C......oovvoeoeeoeeoeeoeeoeoeeeee ! 0.500V + 200pV
OFFSEE TC ettt et 20% FSO | FSO At +25°C.....veoveeeeeeee e, 4.000V + 200pV
Offset TC NONINEAIILY....c.ceve e 4% FSO | Offset Accuracy over Temp. Range............ +4mV (x0.1% FSO)
FSOTC oot -20% FSO | FSO Accuracy over Temp. Range.............. +4mV (20.1% FSO)
FSOTC Nonlinearity..........coceveviniiiiii i e, 5% FSO
Temperature Range...........covvveiiiiiieviineennns -40°C to +125°C

OooooDooooo@oz2s0)o

MAX14550 00000000000000000
ooo@oDODODDOODODODOFrSOOOOODODOOO
ooooooooOo)yooooopooooopoo
oooooooOoODbOOObOO0000000004004d
gbobooobobobooboobooooboboobo
ICRA[B:0]00000DODOOO1S00000000
gboboobon

OoOoOooDooOg(rsobACO)ODODOOOOODO
obOoOoobOooosbrRObDOOUTOOODOOO
ooboobOobooobOobooobooboooooono
oobDooooon
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- ODACOOFSODACOOOOOOOOOODOOO
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0 MAX1455EEPROMO O O0OO0OOO0OO0O0O0OO
ooo
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- ODACOOFSODACOOOOOODOOODOOOOO
gorSOOOO0OO0OO0O0O0O0O0O0O0COOOCOOD0
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RAW SENSOR OUTPUT
(T = +25°C)

0 20 40 60 80 100
PRESSURE (kps)

COMPENSATED TRANSDUCER ERROR

0.15
0.00 f-- -4 - T

- - -FSO — OFFSET

R R
0 \ LI
\__¢ ~..'¢
0.05 |—

040 fZm e
-0.15

ERROR (% FSO)

50 0 50 100 150
TEMPERATURE (°C)

ERROR (% FSO)

UNCOMPENSATED SENSOR
TEMPERATURE ERROR

0 =50 —orrser PR

20
10

-10
-20

TEMPERATURE (°C)

COMPENSATED TRANSDUCER
(Ta = +25°C)

Vour (V)

0 20 40 60 80 100
PRESSURE (kps)
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- UOOOOEEPROMOOOOOOOOOOOOOO
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MAX14550 00000080 00000000DO 160
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55.8mv0 00000000000O000O0O0.5000v0O
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TRANSISTOR COUNT: 62,242
PROCESS: CMOS

SUBSTRATE CONNECTED TO: Vss
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PGA BANDWIDTH = 3kHz +10%

EEPROM
(LOOKUP PLUS CONFIGURATION DATA)
EEPROM ADDRESS USAGE
000H + 001H OFFSET DAC LOOKUP TABLE
(176 0 16 BITS)
A 168 7 15EH + 15FH
\ 7 160H + 161H CONFIGURATION REGISTER SHADOW
162H + 163H RESERVED
164H + 165H OFFSET TC REGISTER SHADOW
166H + 167H RESERVED
168H + 169H FSOTC REGISTER SHADOW
16AH + 16BH CONTROL LOCATION REGISTER
16CH + 16DH USER STORAGE (52 BYTES)
19EH + 19FH
1A0H + 1ALH FSO DAC LOOKUP TABLE
(176 0 16 BITS)
v 2FEH + 2FFH
\T\ D
8-BIT
— L | BANDGAP LOOKUP
+1 TEMP ADDRESS
3 SENSOR
DIGITAL
INTERFACE
PHASE s
REVERSAL [ FSOTC REGISTER | o —
MUX =
3KHz +10% 7 DAC
@ I 024 PGA MUX
A
i INPUT-REFERRED OFFSET
i (COARSE OFFSET) PROGRAMMABLE GAIN STAGE
i
i IRO (3, 2:0) |OFFSET (mv) PGA (3:0) | PGA GAIN | TOTAL GAIN
1,111 63 0000 15 39
' 1,110 54 0001 20 52
i 1,101 45 0010 25 65
: 1,100 36 0011 3.0 78
H
' 1,011 27 0100 35 91
' 1,010 18 0101 40 104
H 1,001 9 0110 45 117
| 1,000 0 0111 5.0 130
' 0,000 0 1000 55 143 UNCOMMITTED OP AMP
.
1 0,001 -9 'C?‘FPF%TETR\E}F\ETEEE 1001 60 156 PARAMETER VALUE
' 0,010 -18 1010 65 169
H PROPORTIONAL TO Vpp. oL 70 5 /P RANGE Vss TO Vop
! 001 21 VALUES GIVEN ARE FOR : P OFFSET | *20mv
' 0,100 -36 Vi = +5V. 1100 75 195 O/P RANGE
! 0,101 -45 1101 8.0 208 NO LOAD Vss, Vo £0.01V
1 0,110 54 1110 85 221 1mA LOAD Viss, Vpp +0.25V
. 0,111 -63 1111 9.0 234 UNITY GBW 10MHz TYPICAL
i
:
:

—I:I UNLOCK

DIO

ouT

AMP-

AMPOUT

MAXIN
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2 1 -
H H H H H H H INCHES MILLIMETERS
 § -1 DIM| MIN | MAX | MIN MAX INCHES MILLIMETERS
A | 0.068 | 0.078 | 1.73 | 1.99 MIN | MAX | MIN | MAX | N
4@ A1 0.002 | 0.008 | 0.05 | 0.21 D | 0.239 | 0.249 | 6.07 | 6.33 | 14L
B 0.010 | 0.015 | 0.25 0.38 D | 0.239 | 0.249 6.07 | 6.33 | 16L
¢ | 0004 0008 | 0.00 | 020 D [0.278 | 0.289 | 7.07 | 7.33 | 20L
a4 - - —— —— E H D SEE VARIATIONS D | 0.317 | 0.328 | 8.07 | 8.33 | 24L
E | 020510212 | 520 | 5.38 D | 0.397 | 0.407 | 10.07 | 10.33 | 28L
e 0.0256 BSC 0.65 BSC
H | 0.301 | 0.311 | 7.65 7.90
L |0.025 | 0.037 | 0.63 0.95
ooyt =
——

— 1T
— |

L\ te

|
"Tf"‘gi y/

- T T

—f |—8 L —
— e |=— A1 "I L o
I D

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. DALLAS -,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 MM (.006"). (DRALLAS MIAXIVI

3. CONTROLLING DIMENSION: MILLIMETERS.

4. MEETS JEDEC MO150. PACKAGE OUTLINE, SSOP, 5.3 MM

5. LEADS TO BE COPLANAR WITHIN 0.10 MM. T
21-0056 c |4
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3 21
5, COMMON DIMENSIONS
" [ MILLIMETERS INCHES
L[ MIN, MAX. MIN. MAX.
{«Z»} a | — | 110 043
A | 005 015 | .002 006
H A:| 085 | 095 | 033 | 037
b | 019 030 | .007 012
o | 019 025 | .007 010
I_I “ I_I “ “ “ I_I c 0.09 0.20 .004 .008
U___ 1 < | 009 014 | .004 006
D |SEE VARIATIONS |[SEE VARIATIONS
0P vIEW LM Vb E| 430 | 450 | 169 | 177
e 065 BSC 026 BSC
H| 625 | 655 | 246 | 258
5 SEE DETAIL A —\ ¢ L | 050 0.70 | .020 028
A e —— c N [SEE VARIATIONS [SEE VARIATIONS
ais =i iimi=t M = | =lo [ Jo[&
» L\
1\_@0.10cgf§ ~_- T
n——l At \_SEATING E——‘
PLANE
SIDE_VIEW END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
b MIN. | MAX. | MIN. | MAX.
025 l_ ) AB-1_ |14 | D | 4.90 510 | 193 | .20l
; ! AB 16D | 49 5.0 193 .201
BSC
WITH P'-A”NG‘\ AC 20 D | 640 | 660 | 252 | 260
7 | AD 24| D | 7.70 7.90 | .303 | .31l
o~ cl ¢ AE 28| D | 9.60 980 | 378 | 386
BASE METAL —1 =i |
LEAD TIP DETAIL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.1Smm PER SIDE @ -,
3. CONTROLLING DIMENSION: MILLIMETER s%ﬁ:!i!ﬁég 7/ VI/J‘I/ VI
4, MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORMATION
. “N* REFERS TO NUMBER OF LEADS e
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE
ZONE IS DEFINED BY TWD PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP 4.40mn BODY
DATUM [-C-J; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE APPROVAL TOCOWENT CONTRAL NG RV 1
DIRECTION INDICATED 21-0066 F /1

/IZIIZIDDD N

<FIN IV BRASH

0169-005100000000003-30-16000001000
\_ ) TEL.(03)3232-6141  FAX. (03)3232-6149
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