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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VDD t0 VSS...cccvevieeeiieeveeesiee e -0.3V to +6V
All Other Pins .......cooovviieieiiiiiiieeens (Vss - 0.3V) to (Vpp + 0.3V)

Operating Temperature Range..........cccccccvevreeennnen. 0°Cto +70°C
Storage Temperature Range ..........cccccoecvveeeenne -65°C to +150°C

Short-Circuit Duration, All Outputs ..

........................... Continuous

Continuous Power Dissipation (Ta = +70°C)
48-Pin TQFP (derate 12.5mW/°C above +70°C)...... 1000mwW

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

(VDD =+2.4Vto 3.6V, VSS =0, fXIN

= 2MHz, TA = TM|N to TMAX’ unless otherwise nOted)

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
GENERAL CHARACTERISTICS
Supply Voltage (Note 1) VbD During operation 2.4 2.7 3.6 \Y
Supply Current (Note 2) IbD Continuous conversion 310 500 HA
Throughput Rate 15 Hz
ANALOG INPUT
Input Impedance RIN 1.0 MQ
Gain Temperature Coefficient (TC) +40 ppm/°C
Input-Referred Offset TC +700 nVv/°C
Common-Mode Rejection Ratio CMRR From Vss to Vpp 90 dB
PGA AND COARSE-OFFSET DAC (Notes 3, 4)
PGA gain code = 00 43 46 49
) PGA gain code =01 59 61 64
PGA Gain - VIV
PGA gain code = 10 74 77 80
PGA gain code = 11 90 93 96
CO-DAC code = 111 -164 -149 -134
CO-DAC code = 110 -111 -96 -81
CO-DAC code = 101 -62 -47 -32
CO-DAC code = 100 -10 5 20
Coarse Offset % VpD
CO-DAC code = 000 -20 -5 10
CO-DAC code = 001 32 47 62
CO-DAC code = 010 81 96 111
CO-DAC code =011 134 149 164
ADC (Notes 3, 4)
Resolution 16 Bits
Integral Nonlinearity (Note 5) INL PGA gain code = 00, CO-DAC code = 000 0.006 %
Input-Referred Noise 1700 nVRMS
Output-Referred Noise 5kQ input impedance 3 LSBRrMS
TEMPERATURE SENSOR (Note 6)
Resolution 260 LSB/°C
Linearity Ta =0°C to +70°C 1.3 °C
2 MAXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +2.4V 10 3.6V, Vg5 = 0, fyy = 2MHz, Tp = Ty t0 Tyax, Unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
OUTPUT DAC (Note 7)
DAC Resolution 12 Bits
Integral Nonlinearity INL 1 LSB
Differential Nonlinearity DNL 0.5 LSB
UNCOMMITTED OP AMP
Op Amp Supply Current 80 HA
Input Common-Mode Range CMR Vss + 1.3 Vpp - 0.9 \%
Open-Loop Gain Av 60 dB
(F);iitl;/rc))ltage (as Unity-Gain Vos E/r:g I:argfx [(Vss + 2.3), (VDD - Vss) / 2] 230 30 mv
Output Voltage Swing No load Vss + 0.05 Vpp - 0.05 vV
Output Current Range Vout = (Vss + 0.2V) to (Vpp - 0.2V) +200 MA
DIGITAL INPUTS: START, CS1, CS2, SDIO (Note 8), RESET, XIN (Note 9), TEST
Input High Voltage VIH 80 % VpD
Input Low Voltage VL 20 % VDD
Input Hysteresis VHYST 1.0 \Y%
Input Leakage 1N VIN =0 or Vpbp +10 HA
Input Capacitance CIN (Note 10) 50.0 pF
DIGITAL OUTPUTS: D[11...0]
Output Voltage Low VoL Isink = 200pA 80 % VbD
Output Voltage High VoH Isource = 200pA 20 % VDD
Three-State Leakage Current IL CS_=Vss +10 HA
Three-State Output Capacitance| Court CS_ = Vss (Note 10) 50.0 pF
DIGITAL OUTPUTS: SDIO (Note 8), SDO, EOC, OUT
Output Voltage Low VoL ISINK = 200pA 10 % VpD
Output Voltage High VoH ISOURCE = 200pA 90 % VpD
Three-State Leakage Current IL CS_=Vss +10 HA
Three-State Output Capacitance| Court CS_ =Vss (Note 10) 50.0 pF

Note 1:
Note 2:

Note 3:
Note 4:

EEPROM programming requires a minimum Vpp = 4.75V. Ipp may exceed its limits during this time.
This value does not include the sensor or load current. This value does include the uncommitted op amp current. Note that
the MAX1462 will convert continuously if REPEAT MODE is set in the EEPROM.

See the Analog Front End, Including PGA, CO-DAC, ADC, and Temperature Sensor section.
The signal input to the ADC is the output of the PGA plus the output of the CO-DAC. The reference to the ADC is Vpp. The

plus full-scale input to the ADC is +Vpp and the minus full-scale input to the ADC is -Vpp. This specification shows the con-
tribution of the CO-DAC to the ADC input.

Note 5:
Note 6:
Note 7:
Note 8:

See Figure 2 for ADC outputs between +85%.
The sensor and the MAX1462 must always be at the same temperature during calibration and use.
The Output DAC is specified using the external lowpass filter (Figure 8).
SDIO is an input/output digital pin. It is only enabled as a digital output pin when the MAX1462 receives from the test sys-

tem the commands 8 hex or A hex (Table 4).

Note 9:

XIN is a digital input pin only when the TEST pin is high.

Note 10: Guaranteed by design. Not subject to production testing.
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1,2, 12,
13, 18, 19
31 32 36 N.C. ooooO0oO0O0O0O0O0O000O0OoOn
41-45
3 AGND |00000000010kQDO0000000Vpp00VesDO0O0O00000(@O00000000000000)0
4 star7 | 000000000000000000000000000000000000000000
IMQ(typ)D 000 0000000VppD 000000000
5 I.C. 000000000000000000000000
6 D6 ooooo0O0O000O0O0 -0006
7 D7 00000000000 -0007
8 D8 00000000000 -0008
9 D9 00000000000 -0009
10 DI0 | 00000000000 -00010
11 D11 | 00000000000 -00011(MSB)
1437 38 v 00000000VppdOVssD0.ApF0 000 00000000000000000 140370
20 Pb | pps3spooPCOODONODOOOOOONODOOOOOOOO
15 Vss ooooo
cs1 00000000MAX14620CS100CS20 0000000000000 000CS100CS20
16, 17 Ce; |0D0D0D0DOOOOO0D0O00000000000000000000000000000
00000CS100CS201MQ(typ)0 00 00000000Vppd 000000000
000000000 /000TESTOOO0O0O000000/000000000000000O0OOCOO
SDIO0 00 0MAX14620 0000000000 0MAX14620 0000 00ROMOO D OO0
20 sbiIo0 | DSPOOOOOONONODOOOOOONODDOOOOODDSDIONIMQ(typ)d00000 00 VegD
0000000000000SDIO0CS100CS2000000000000000000000000
D0D0000000000000000000000000
000000000000/0000000000000SPO00OOOOOODSPOOOOOODN
21 SDO | 000000000O0MAX14620DSPOOCCOOCOC0000000000000000SDO0TEST
000000000000000000000
O00O0OOOOTESTOOOOOORESEIOOOOOOOOOOOOOMAX1462000000000
22 RESET |00000000000000000000000000TESTOIOO0000000000O
IMQ(typ)D 0000000V 000000000000
93 Eoc | 000O00O0D00EOCOOO0ODOOODOODNNDNDD000D000N(E0D[LL...0])
00D0000000000000O0
24 DO 00000000000 - 0000(LSB)
25 D1 Do0000O0O0000 -0001
26 D2 00000000000 -0002
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27 D3 0ooo0000000 -0003

28 D4 00000000000 -0004

29 D5 ooooo0o0O000O00 -0005

20 our | EBODACODOOOOUOOOOIOO0IDOOUTD0I0N0I0N0000000000000000
00000000000OUTO120000000000000000000000

33 AMPOUT | 0000000 ODO

34 AMP+ | 0000000000000

35 AMP- | 000000000000

39 wour | 200000002MHz000000000 (MurataCST200000000000000X0UT00
XNOOOOOOOOO

40 XIN 0000000O0TESTOOOO0O0D0O0000000000000002MHzZO50% 000000000
0000000000000 000000000000000000000000000000000

46 INP 000000000000000001IMQ(yp)D000000000000®00000

47 test | 00/000000000000000000MAX146200/00000000000000
1IMQ(typ)D 000 D0D000VegD 000000000000

48 INM 0000000000000 0000AIMQ(yp)D00000000000000000

oooooooboooooooooooooboooo
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MAX14620 0000000000000

- JO0OO0OO0OO0DOOOODOOPGAOCO-DACOADCO
ooboooobooooooog

- JO0O0O0OO0DOOOCODOOOODOODOOOODOO
ooobDsPOOODOOOEEPROMOOOOODODO

- JOO0ODOOCODOOODOOODODSPOOODOO
oood

ddoobooOMAX1462000000O0OoOooooon
gooboooboobooobobooobbooobooooon
gboogoooosooooco-DACOOPGAODOOODO
oo0oDoO0o@iooo2)odoogooooADbcOo
oobooobObooooboooobooooboon
gboboooobobobobooooboboobag
gooooopspOOb0OOoobOOoobobogon

gbobooobboo3obogceco-bACOODnDOOOnn
gooooADCOOOO0OO0OO0OO0OOOO0ODOOOO0OO0
gbobooobooobooobsPObboooooooon
DspOO0O0O0OCOO0OO0O0OOOOOOOOOOODOO
goboooboooobooooboooboooao
gogan
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MAX146200000000000000000000
00000000000 OMAX146200000000
00000000000000000000MAX14620
0D00000000000000000000000
00000000000 0000000500000
0000000000000 0O0(XINDTESTORESETO
sbDlo0O0OSpO)ID00O0DO00D0O0DDOOOCS1
D0CsS200000000000000000000
0000000000000 0000000000000
0000000000000 00000MAX14620
ODOOOEEPROMOOOOOOOOOODODODOOO
Ooo0o0o0o0oo

MAX14620DSPO OO ODOOODOOOOOOOO

D=Gain (L+GT +G,T?) x

(Signal + Ofo + OfT + szTZ) +Dofrr

0000Gand00000000G,00G,0Gain-TCO
0000TO0000000000000000000
0000000000000 00000000000
Of,0 0 Of,0 Offset-TCO OO OO Dgred 0O 0D
00000000000000
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obooboooboooboobOoonoOMAX14620
EEPROMOOOOOODSPOOODOOOOCOOODOO
000000MAX14620 EEPROMOOODOOOOODO
ogodooooooooooooooooooooa
o0ooooooooboOoMAX14620000000
gboooooboboobono

ooo0goobDOMAX1I4e20DbsSPOODOODOO0O
gboboAbDCOOO0OO0OO0OOoOooooooooooog
goooobobobooboOoMAX146200000
gboboooboboboooboboboooDDbse
gobooobbobobooooooooooobobboooooo

O0000000O00DO0o0o0OooOoOnDOoMAX146e2
goboooboooobooooboooobooooao
oboo0ooooOoooboOooboOoOsTARTODOO
ddddddoooooooooooooooooo
l12000000000000C0O000O000C00D0AO0
EOCCOOODOOO0OO0O0OOMAX14620000000
02MHzOOOOOOOOOOO15Hz0000000
gobooooboogoooouTCoooooooooon
goooooobooooooooobbooooooooo
oooooooooooo@s)o

Ul. ddpPGAOOOO

PGA NOMINAL GAIN
SET(';I'ING PGA-1 PGA-0 © (V/V)G

0 0 0 46

1 0 1 61

2 1 0 77

3 1 1 93

2. DooobobooggobAcOn

PGALO CO-DACOADCOOUODOOOOOOOO
oobooobooon

oboobOoboboooooboobooboooooboooceo
obOooADCOOOO0ODOODODOODOOOOOnOO
Oboo0ooOoOoooOooooopPcGADDDODOD20DO0O
@ooooooo)yopceco-bACcOOOoOo3poo@oo
ooooD)Y§ooooooooooooooog@yoo
oo goUugo
gbooboboooobobobobooooobobo
ooooo0oo0ooOoobDOobDOoDbDOobOOob0Oo@ano
02)0000000000000DODODOO0O000O0
oboboooooboboooooobomoobooooo
ooboobOomoooooboobooon

PGAOODOcCoOOOOOODOOOOOOOOOOO
ooboooOMAX14620 0000000000000
ooobObO000oooooooOobobooooooooooo
oobooooooOoooboooooboooobooon
ooboooooooo

oo00000oooDooOo+10mVv/vOOooooOoao
O-12mVv/vOOOOOO+3vOOOOOO0OOOOOO
0000 (-FS)OO0+3V(-12mv/V) = -3emvO 00000
OO0 0O+FSO+3V(-12mV/V + 10mV/V) = -emvO 00O
0000000000000 0O0OPGAODODOOO+3
(00 = +93v/v)OcCcoOooOoOod+1(+15mV RTI) -
(oooO0oOoo)yYoooDoooooDoOooADCOO
-FSO 00O (-36mV + 15mV)93 =-1.953v0 00000
ADC O0O+FSOO0O (-6mV + 15mV)93 = +0.837V
OO0O0ADCOOOOOO+xVppOOOOOODODOOO
000000000D0D0D0D000-1.953/3 =-0.651
00+0.837/3 =+0.279000000

00000000VppO0OOOADCOOOOVppd OO0
000000000D00000000000000
D0000VppODCOODOODOODOOOO0O000O
+VppOOOODODADCOOD+1.00000000
00000000000000(SNR)DOADCO OO Vpp
0+85%0 000000000000 (02)0

PGA SETTING | PGA SETTING | PGA SETTING | PGA SETTING
€O | cos | co1 | coo (Z‘E \A/DDDC 0 ! 2 3
SETTING NPT (mV RT) (mV RT) (mV RT) (mV RT)
(VbD=3V) (Vpp=3V) (Vpbp =3V) (Vpp =3V)

3 1 1 1 149 97 73 58 48
2 1 1 0 96 62 47 37 31
1 1 0 1 47 31 23 19 15
0 1 0 0 5 3 2 2 1

+0 0 0 0 5 3 2 2 1
) 0 0 1 47 31 23 19 15
) 0 1 0 96 62 47 37 31
+3 0 1 1 149 97 73 58 48
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MAX14620 000000000000 O000OAO
MAX14e620 0000000000000 OOOO0O0O
oobooobOooobOoooMAX146200000
ddddddoooo0o0ooooooooooooo
oooobDooO0oooooo3booooooooo
DACOOOO0OO0OODOOADCOOOOOODOOODOODn
Oo0O0oooDoOoOoooooooo(gso)oonoo
oobooobooooobooooboooooooo
gogggooooooooooobbooooooooo
oooooooobooobooobooobooooooon
ooooooooooooooooo@a)o

gobooooboooooboon
DSPO OO OOOEEPROMOO
gooboooboooooboon

MAX14620000000000000000000
O0OOO0OTESTOOOOOOOO2MHZOOOOOOO
OXINODOOODOOOOODOOODODOO0OO0oooooo
O000OMAX14620 000 0000RESETOOOO
00l16000000000000000000O0O0ODO
OO0O0OOOO0OORESETUOOOODOODOSDIOO
0000000000000 0000o03200000
0000000000000 00D0D00OXINODODOD
0000o0o0o00sSblo00dOdnnOMAX14620
000000000000000000(@3)0

—MAKE A TEST SYSTEM VARIABLE CALLED “NoMoreGain.”

—SET THE PGA GAIN SETTINGS TO MINIMUM.
—CLEAR THE VARIABLE “NoMoreGain.”

—SET THE TEMPERATURE TO WHERE THE SENSOR'S SENSITIVITY IS HIGHEST. THIS IS NORMALLY COLD FOR SILICON PRTs.

'

—APPLY MIDSCALE EXCITATION TO THE SENSOR.

—FIND THE COARSE OFFSET DAC SETTING WHERE THE DIGITIZED SIGNAL REGISTER IS CLOSEST TO ZERO (MIDSCALE). <

'

—APPLY MAXIMUM SENSOR EXCITATION.
—TEST FOR CLIPPING (DIGITIZED SIGNAL > 0.85).

—APPLY MINIMUM SENSOR EXCITATION.
—TEST FOR CLIPPING (DIGITIZED SIGNAL < -0.85).

DID ADC CLIP?

NO

YES IS THE PGA AT
MINIMUM GAIN?

THE SENSOR SENSITIVITY
IS TOO LARGE. ADD A

Vop

RESISTOR BETWEEN THE
TOP OF THE BRIDGE SERIES
AND Vpp , THEN RESISTOR

START OVER.

SENSOR

—REDUCE THE PGA GAIN ONE STEP.
—SET THE VARIABLE “NoMoreGain.”

Y

IS THE PGA AT
MAXIMUM GAIN?

YES

IS “NoMoreGain” SET?

INCREASE THE PGA GAIN ONE STEP.

RECORD THE PGA AND COARSE OFFSET SETTINGS.

CAUTION: CLIPPING IS STILL POSSIBLE FOR LARGE SENSOR'S OFFSET TC AND LARGE TEMPERATURE RANGES.
IF NECESSARY, GUARD BAND AGAINST CLIPPING BY REDUCING THE +0.85 CLIPPING CONSTANTS ABOVE.

0l. pGAOOCOOOOOOOODOOOOOOOOOO0OO0

MAXIMN
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0.010
0.008
0.006
0.004
0.002
0 |
-0.002
-0.004
-0.006
-0.008
-0.010

NONLINEARITY ERROR (% FS)

-100 -80 -60 -40 -20 0 20 40 60 80 100
SENSOR SIGNAL INPUT OR ADC INPUT/OUTPUT RANGE (%)

ERROR (16-BIT LSBs)
o

-4

-100 -80 -60 -40 -20 O 20 40 60 80 100
SENSOR SIGNAL INPUT OR ADC INPUT RANGE (%)

O2a. 000O0O0O0000000COOOOINL(typ)

4.0

35

3.0

25

2.0

15

1.0

NOISE STANDARD DEVIATION (16-BIT LSBs)

05

0
-100 -80 -60 -40 -20 0 20 40 60 80 100

SENSOR SIGNAL INPUT OR ADC INPUT/OUTPUT RANGE (%)

O2c. DO0O0OOO0OO0ODOODOOODOOOOO
Ooo0ao(typ)

goboooooobooosz2nbooooooooooogn
ooooooooooboooo@3p4000pooooo
gboboobb400bD0O0O0DOO0OOOO00OO0n
O0D000000D00D0O000001 hexb 20O
O0O000000DO000000D0002 hexd EEPROM
gooooooooobooboobooboooooo
gboooooo

- J0000O0DOO0O0O0O0OMAX1462016000
oooooobOoooboOoooboOooobooooDoo
oooogo

- EEPROMOODOOOOO0OOOOODOOEEPROM
00001e00000000000(0 hexd 7F hex)Od

O2b. 00000000000 O0O00000O
(DNL)(typ)

- 0000000000000 00000040404aad
ooooOooooooobooooooboe@o7)o
goooon

- 0J00000000O0MAX14620000000
000000000 (@4)0

pspOO0OOO0OOOOOO

O0001 hextOOOOODOOODOOODODOOODO
obOoobspPOOODOOOOOOODOOODOO
O0O008 hexO OC hexO OMAX14620 000000
uboboobdboboobodbuoboobabab
gboobooobobooobbooobobooobobboo
EEPROMOOOO0OOOOOOOODOOOODOOOO
obboooobooooboooobooooobog
OOOOORESETODOOOOOODSPOOOOOOOO
obOboooobOoooobbooooboooobog
gbobobobooboooooboboboboon
oobooobooboooon

O500000000070000000D000MAX1462
OpsPOOOODDODOOOOOOD[Doyt = Gain(1 +
G1T + G,T2)(0 0 + Ofg + OfLT + Of,T2) + Dgpe]0
gdodooooooooooooobbbbobooon
goo0o0ole00d00dd2000ooooooooOon
gobobOoooobobooobobilobboonOon
-32768(8000 hex)0 +32767(7FFF hex)D DO O OO
000000000 -1.0(8000 hex)d +0.99997
(7FFF hex)0 O O
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MIN
~>{ 16 CLK |-
CYCLES
XIN

00 01 02 03 29 30 31 00 01 02 03 29 30 31 00 01 02 03 29 30 31 00 01 02 03 29 30 31

TESTJ (’(’

RESET §

- REGISTER DATA FIELD

0 S R

|<— COMMAND 1,—>|<— COMMAND 2 —>|<— TCOMMAND 3 —>|<— COMMAND n —>|

NOTE: ALL TRANSITIONS MUST OCCUR WITHIN 100ns OF THE XIN CLOCK EDGE.

MSB, LSB
FIELD | ADD

MSB, LSB MSB,

EEPROM ADDRESS |<_ COMMAND _>|

REG_

U3. obogobgoooooboboboooo

03. TSOU O
TS0 TEMPERATURE
SETTING TSO-2 | TSO-1 | TSO-0 BRIDGE
OFFSET
0 0 0 0 Maximum
1 0 0 1 —
2 0 1 0 —
3 0 1 1 —
4 1 0 0 —
5 1 0 1 —
6 1 1 0 —
7 1 1 1 Minimum

googooboOdobO0oDOobOU0UOooDOobOOoOooooobooD
O00ObO0o0o0oo0bedbCDbOObOOOOcCOOPGAOODO
Op Amp Power-Down0 00 0000000000000
gdo0doObOOoobDOoobDOoOooogcogPGADOO
00000000000 DODO0OmmPGAOCO-DACO
ADCOOO0O0O0OOU0OOODOOOODODOODODOODbOO
ooooooOoooooDo

Op Amp Power-Down0 0000000 OCOCOOOO
ooooooooooo0oooooooooooooo
ooogbsPO00O0O0ODOODOOOOOOOOOOnO
oo0ooooooooooooooooooooooo
00000000 o0oooooooooooooo
oood

MAXIMN

OOEEPROMOOODOO

O0DO00O000OEEPROMODOOODO4 hex(EEPROM
O00000000)D2 hex(EEPROMO 100000
10000)0000 hex (NOOP) DO ODOOODODO
obOobOOoO0O0OOEEPROMODOOOOODOOOOOO
O0Vpp4.75v00000000OCESTOOOOOONO)
OO0000O000O0OA hexd OE hexd O (EEPROMO
O000O00D0)§DooobOO0ODsPOEEPROMODODOOO
gbobooooobobooooan

obo0oobooboooobooobooooooooan
oboobooboboooooooooobOoboooon
00000000000 0D0O000D0OD02 hexO
EEPROMOO0OOOOODOODO4 hexdO EEPROMO
oobooobooooooooooobooobooboon
oooooooooooooboooobooooboobooo
O0000DO0O0000004 hexBODOODOODOO
ooooooooooooobDoobOooooao
MAX14620 000000000 0EEPROMODOODO
O0o00O0DOo0DOOoOoDOoooo
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4. Jggoooooood

COMMAND HEX CODE C3|C2|Cl|cCoO
Write a calibration coefficient into a DSP register. 1 hex o|0|O0|1
Block-Erase the entire EEPROM (writes “0” to all 128 bits). 4 hex 0 1 0|0
Write 1 to a single EEPROM bit. 2 hex 0 0 1 0
NOOP (NO-OPeration). 0 hex 0|0 |O0]|O
Start Conversion command. The registers are not updated with EEPROM values. 8 hex 1 0 ol o
SDIO and SDO are enabled as DSP outputs.
Start Conversion command. The registers are updated with EEPROM values. SDIO A hex 1 0 1 0
and SDO are enabled as DSP outputs.
Start Conversion command. The registers are not updated with EEPROM values. C hex 1 1 0 0
SDIO and SDO are disabled.
Start Conversion command. The registers are updated with EEPROM values. SDIO
and SDO are disabled. E hex 1 L 110
Reserved 3,56,7,9,B,D,Fhex | — | — | — | —
5. DSPUODOOO0OODOOoooooon
COEFFICIENT iEDGDInggg FUNCTION RANGE FORMAT
Gain 1 Gain correction -32768 to +32767 Integer
G1 2 Linear TC gain -1.0 to +0.99997 Fraction
G2 3 Quadratic TC gain -1.0 to +0.99997 Fraction
Ofg 4 Offset correction -1.0 to +0.99997 Fraction
Of1 5 Linear TC offset -1.0 to +0.99997 Fraction
Ofp 6 Quadratic TC offset -1.0 to +0.99997 Fraction
DoFrr 7 Output midscale pedestal -32768 to +32767 Integer

obi128000EEPROMO OS8O 0160000000
gbooooooboboosgbobooooooon
OOoOovOoOoOoOoOoooOooooooooog@rno

MAX14620 EEPROMO O O0O0OOOODOOOODOOOO
ooboooooobooooboooOoobnOEEPROM
goboooboooobooooboooboooao
oooooooOoOoEeEpPROMOOOOODODODODOO
gobooobOoooobooooboooobooooao
gooozovOoDOoOoooooOoOoooooooDao
gobooobOo0oooobooooboooooooao
gbooooobobooobobooboo

EEPROMO O O0OO0O0OO0O6mMsO 000 OO OEEPROM
go0o0b0OO0O00O<400msO0O00000D0O0OOEEPROM
oboooooooooooobooonn

EEPROMOOO0OOOCODOOOVppOS5.0v(ODOO)
obOoobOooboooOooboOo3ooooooooan
obobooooooooooooooooooooon
oobooobOooooboooobooooooooao
ooo
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1) 000O0OoOoOoEEPROMOOOOOOOODOO
oo00o0o0Dohex0OODODOODO

2) 0000100000000000000000
0000002 hexDOOOODOOODOOOODO
03750(6ms)0 000000

3) 00010200 000EEPROMOOOODOOOO
goooooO0o0dohexoOooooo

00004 hex(EEPROMOODOOOODO)OOODODO
gbobobobobobobobobobaba
goobobopooobobobobooooobobo
dtddddddddddddddouoouuuoodaua
ioonoonooooan

1) O0O0O0o0OhextOOOOODO

2) 00004 hexdOOOOOOOOODODOOO3750
(6ms) 0000000

3) D0d0OO0oOhexoOOQOoono

VppU OO OEEPROMOOOOOOOOOOOOO
OooooooogdE4avo3evDooooooooooo

MAXIMN
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06. 0000000000000 000000000 0O0DSPOOOO8IO0ODDDOO
ooo

EEPROM BIT

ADDRESS | Locim DESCRIPTION 0000000000000 008 hexdOA hexd OO
(HEX) O000SDIODOSDO0 00 OMAX14620 0000
o1 0(LSB) | CO-0 (LSB) 0000000000 0o0oooDDDoOooOoooo
02 1 CO-1 (MSB) DoOoOoOoOoOosblo000000O0OoOooo@OoOn
03 > CO-S (Sign) 00000)DDO00DO00O0000D00MAX14620
04 3 PGA-1 (MSB) 0000000000000 D0D0OD0O0OD0OO00O0DSPOO
05 2 PGA-0 (LSB) 0000000000000 oooDsSgPOOPSOOOO
06 5 Maxim Reserved 000000000000 DO0O0DODO(@4)0
07 6 Maxim Reserved O0ODSPOOOOSOPOPSOOOODODOOODD
08 7 Op Amp Power-Down O00o00o0ooooooodlen+90 0000000
09 8 Maxim Reserved 0000000000O0OO0OOn=0,1,2.000000
0A 9 TSO-0 (LSB) OXINODDODODOOOOODODOOODOOoosSbloooo
0B 10 TSO-1 gsbo000O00DOODDOODDOODOO8OP
oC 11 TSO-2 (MSB) goPSOOOODOSDIODDOOONOODOOODOOOO
oD 12 Maxim Reserved spobOddooooooooooonon
OE 13 Maxim Reserved MAX14620 0 0000000050 009000000
OF 14 Maxim Reserved 00000000000 0STARTOOOOOOOODO
10 15 (MSB) | Repeat Mode 00000000000 000D0000008 hexd O

goboopoboooobog:
pspOOOOO

000000000008 hexB OA hexD OO OOO
gobooobooooboooobspObOOOoOonOOoOonOn
goboboobobooobooobbooboboooo
gbooooobspObOOoOs80OoounoooonOgon
gooooooobobobobbbbbbooobpspPOO
gboilio0o0oooooooobboOoooboooobooo
goboooboooooboobobooooboooaon
ooooooOoOoEeEPROMOOODOODODODODODOO
oov7obOOoOOO0OOOOOOOOOOCOOObOObOO
gorOMODOOOOOOODOOODODSPOOODOS
googogoosboooosoooOoooOoOoogo
sbiobgooogoobooosooooooooooo
oono

sbiooospbodnooooooobooboobspPODOO
gooos3noobooon

- SOl160000DSPOOODOODOODODODOO
ooo0ooooO0oooboooboooboooooo
gogoog

- PO 8OOO0OO0ODSPOOOOOOOOO0OCODODOOOOO
rROMOODOODOODODOODOOOOOODOO

- PSO 80000ODSPOOOODOOODOOOOOPS
gpspOb0O0OoOoOoOoOoOooooOopPsOOOnOOPO
ooboooroMOOOOOO

MAXIMN

A hexO0OODOOOTESTOOODOOODOOOODDO
0000000000000 o0o0oooooooo
0000000000000 000016000ADCO
t,oc0 00000 DODDOODOODODODODOOOOOO0O00
OO00DSPOtpgpd OO0 OROMODOOOOODODOO
O0D0OTESTOODOOtpgpd O SDIOO O SDOO
0000000000000 000D0000O0o0o0o
0000130,58600000000000SO0OPO
DSPO DD OOLSBOSDOOOSDIODOOOOOOO
O0O0ODSPOOODO hexDOODOOOODOODOODO
0000016000000 000ORESETOOODOOO
000000000000000000O00OsSDbIon
0000000000 SDIOORESETO O OOOOOO
000000oO0oooooo

googoooodad

gobogobooobogn

00000000000000/MAX14620000
0000000000000000000000000
000000000000000000000000
00000Gaind G,0G,00f,00f000,L000000
00000000000000000000000A0
BOCOOOOO3000000000000000SO0
L0000020000000000000000000
0000006000000 (ASOALDBSOBLOCSO
chO60000D0000D0000D0D0000DO0600
0000000000000000
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7. EEPROMODODODOOOO

EE Address (hex) 10 [ oF [ oE [ op [oc [ 0B | oA [ 09 | 08 [ 07 | 06 [ 05 | 04 | 03 | 02 | 01
Contents MSB | Configuration | LSB
EE Address (hex) 20 [1F |1 |[D|1c|1B | 1A [ 19 [ 18 |17 [ 16 |15 [ 14 | 13 [ 12 [ 11
Contents MSB | Gain | LSB
EE Address (hex) 30 | 2F [ 2E | 2D [ 2c | 2B | 2A | 29 | 28 | 27 | 26 | 25 | 24 [ 23 | 22 | 21
Contents MSB | G1 | LsB
EE Address (hex) 40 | 3F [ 3E | 3D [ 3Cc [ 3B | 3A | 39 | 38 |37 | 36 | 35 | 34 [ 383 | 32 | 31
Contents MSB | G2 | LSB
EE Address (hex) 50 | 4F | 4E | 4D | 4C | 4B | 4A [ 49 [ 48 | 47 | 46 | 45 | 44 | 43 [ 22 | @
Contents MSB | Ofo | LSB
EE Address (hex) 60 | 5F | 5E | 5D | 5C | 5B | 5A | 59 | 58 | 57 | 56 | 55 | 54 | 53 | 52 | 51
Contents MSB | ofy | LsB
EE Address (hex) 70 | 6F | 6E | 6D | 6C | 6B | 6A | 69 | 68 | 67 | 66 | 65 | 64 | 63 | 62 | 61
Contents MSB | Ofp | LSB
EE Address (hex) oo | 7F|[7E | D |[7c|7B|7A |79 |78 |77 | 76|75 | 7473|721
Contents MSB | Dore | LsB
08. DspPOOOOOOOO 0(1)

INSTRUCTION E%%GN?E:\QA
CODE (PS) S REGISTER VALUE
(HEX) ®)
(HEX)

DO 66 or 6C Register 0—Configuration

D1 a7 Register 1—Gain

D2 11 Register 2—G3

D3 2E Register 3—G2

D4 38 Register 4—Ofp

D5 03 Register 5—O0f;

D6 22 Register 6—0Of2

D7 56 Register 7—DoFr

D8 o1 R_eglster 8—Temperature
Signal

D9 3B Register 9—Sensor Signal

EA 65 or 6B Register 10—Compensated
Output D

12

D| - Dorr = Gain H + GyTg +GoTc?H
%ignalCL + Ofy + OffTc + OfZTCZE

0000DOD0O00Do0 000000000000
00000DOLO000D000D0000000
MAX14620 0 0000Dg0ISO0000000000
0000MAX14620 00000 Dere0 000000
0000D000000Signalg 0L000000000
00000000000CO0000000000000
000000000T.000CO0000000000
00000000000

tdtdddddddddddddouoouuuooaua
ooboooooooooooobooboobooon
ooobOoOooooOooobooooboOMAX1462
obOo0oobObooooboooboboooooooon
obOobDOooooboooboACO0OO0OOobDOoooon
oooogo

oooooooobooooooooooobooon
MAX1462000000000AO00DOODOLOOO
obo0oooOooooboooboooobooooon
O000D0T,0D00D0O00O0O00000DSignalay O
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| (6n+ 9)th CLOCK CYCLE (16 (n + 1) + 9)" CLOCK CYCLE

LSB MSB

500 sts
I s MSB LSB MSB !
SDIo P po | L) P2 ps | pa s s | o7 fesofestlpszlpsfpsafessipsolpstieo J 1 2 paf | s o] 7 fesofpstlpszfpss)
|

|
DSP CYCLE n-1 | DSP CYCLEn | DSP CYCLE n+1
|

NOTE: ALL TRANSITIONS MUST OCCUR WITHIN 100ns OF THE XIN CLOCK EDGE.

g4.bspPO0bD0nooobDOobDOOD

| |
- fconv >
Vbb |

START
(OPTIONAL)

tanc

SDIO & SDO
(TEST MODE)

D[11..0]

EOC

—»‘ F teoc

05. MAX14620 0000000

ooopooosbooooooooobobooooon gogo
DOD0O0OO0OSignaldO 0 0D00000000DOO 0 (2b)
OO0BOOOOCOOOODODOOOODOTRU SignalB O

i i i Signalg; — (x OSignal
Signalgs( Tl Signale, 0 O Signalesd 00 000 0 gnalg, 1(— gnalgs) Ofy + OkTg +OfTe? =0
D10AO00AL0000D0O00O000000000 X
000000000000 0 (2¢)
0 (2a)

Signalg - (x DSignaICS)
1-x

2 _
Signalp - (x DSignaIAS) +0Ofp + OftTc + ORTc™ =0

1 + Ofo + Of]_TA + OfZTAZ =0
=X

MAXIMN 13
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160 000000ADC
09. MAX14e62U OO OoOOoodn

PARAMETER SYMBOL MIN MAX UNITS
Sensor Warmup Time tWARM 35 — ms
ADC Time taDC 130,585 130,585 XIN clk cycles
DSP Time tpbsp 3220 3364 XIN clk cycles
EOC Pulse Width teoc 8 8 XIN clk cycles
Conversion Time tconv 133,805 133,949 XIN clk cycles

ogooo
0@®)
= 2L ~Dorr
Ds —~Dorr
O2ad2b002cO0300000000O0Ofg0oOfO0O

o ,00030000000DOO0OOOooofgoof0n
of ,0000Oooon

igoogoboooboooboobooboooboaboo
oooooooooooon

0 (4a)
(Ycs = Yas) + Gi(TaYcs ~TcYas) +
Gz ETAZYCS ~Tc?Yas E: 0
0 (4b)
(Ycs —Yas) + Gi(TsYes —TcYas) +
Gz EFBZYCS -Tc*Yas B= 0
oOoogno
0 (5a)
Yac = Ds —Dorr
AS = — >
Signalpg +Ofg +Of Tp +Of Ty
0 (5b)
Yas = Ds —Dorr
SignaIBs +Of0 +Of1TB +Of2TB2
0 (5¢)
Ds —Dorr
Ycs = =L

SignaICS +Of0 +Of1TC +Of2TC2
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O4a0004b00200000000200000G,
ooG,00000000000000G,00G,0O
gbobooboooboooboobibooboooaboo
OO0O0Gand 000000 0000DODOO

000000000000000000000000
0000000000000000O0000Gain0O
O00Doee0 00000000000 010000000
000000000000000000GaindG;0
G,0 Ofod Of;0 Of,0 0 Doped O 0 0 0 MAX1462
0000000000000000000000000
C0O0SI0O00000000000000000000
000000D000000000LO0000000
000000Dg00000000600000000
000000000000DgO00000007000
0000O0Deee0 00000000

a(e)
D_-Ds

GAINpey =0 0 S b

0@

DorFrnew =Porr DL ~DcL
0000000000 0ob00oboob0odnMAX14e620

EEPROMOODOOOOOOODOODOOOODOODOO
ooooooooooooao

oobO0ooobobO0oebO0O0O0OO0DOOO0OASOALD
BSOBLOCSOOCLOOOOOOOODOOOOOOOO
O0AOBOOCOOOOOOODODDDDODOSNRO
ooooocooboooooboocooboooooonn
gbobobobobobooooooooooooon
ooooocooboooooboocooboooooon
gbobobobobobooooooooooooo
odooooooooooooooooooooosoo
LOOoooooobooooooboobgon
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i1e60000000ADC

UNCOMPENSATED SENSOR ERROR
10
8
6 \\
4 N
2 \\\
g 0 \k\
S FSO
g 2 \\\\
w N
4 N
OFFSET AL
6 N
8
-10
0 10 20 30 40 5 60 70
TEMPERATURE (°C)
06. DOO0OoOoDooOoOad
COMPENSATED TRANSDUCER ERROR
0.20
0.15
z
§ 0.10
g oo FSO —
<
R — ]
& ,\
005 OFFSET
S
& 010
-0.15
-0.20
0 10 20 30 40 50 60 70
TEMPERATURE (°C)

O7. O00O0O0O0O/MAX1462000

060 000 0 Lucas-NovaSensor] 0 OO NPH8-100-EHO
OO15psigD 00 0000D0ODO0DOODOODOODOO

O70000000000/MAX14620000000
gooao

goooooao/
MAX1462000000O

000000000000000000000000
MAX14620 0000000000000 0STARTOO
OVpp00OOODOOOOO0O000D0000000
000000000000000000000000
000000000000000000000000
O0DEOCOOODOOOODOOOOODOOOOOO
00000000t 0000000000000000
MAX1462035ms0 00 0000000000000
0000002MHzZO0OOOOO0O0O0O0O0000000
00 (teony)D 67ms0 0 0000000000000
0000000000015HZ 000000000000

MAXIMN

goooOs3ssmsOooooooooooooooooon
STARTOOOO0O000000000000000@E5)0
obOobooobooobOoooobOobo0ooOnSTARTO
oobooobOoooboooobooobooooboogoon
00000000000STARTO OO OOMAX14620
obobooooocooboboboilz0b000000
ooboOooOOoOoOOoOO0OOSTARTOOOOODO10000
oboboooooooooooooooogoog

dobACOUOODbOOOOoobOoooovuTooOO
O0D00DO0O0DOO0OD0ODb0OOOMAX146200000
0oob0ooooooooboboboooouToono
gobooo0ooooboOo0oooobbooooooobo
0o(@s)o
ooo0oobOoO0oo0ooO0ooOOoOOoboOoooboobooo
O00D0GainDO00ODoeegl 000000000000
goboo00oOo0ooboOo0oooobboooooooDbo
000oO0ooooogoOp Amp Power-DownO 00O O
goodooOoooooogoo

MAX146200000000000000000
e Vppd OVesDOOODODO0O0O00000(C1)10
e 2MHzO OO OO 000 (X1)10

- AGNDO 000 10kQ0 0 20

- 000O0000ODCODOOOOODOCODOOOOS500kA
ooz2001pyF00000210O

MAX14620 0/

goodod

MAX14620 0000 (EVO 0 0)0 0 MAX14620 0 0
000000000000000000000000
000000000000MAX1462000000000
00000000000000000000000
000000000000000000

1) 0ooooooooobooooobooao
MAX14620 00O O0OO00OOO0O0O00OOD0OOD0

2) pCOOOOODOOOODOODOOOODOODODOOO

3) MAX14e200 0010000000000 O0000O
MAX14620 0/0 0000000 0 (Windows )0

4) J0O000C00Oo0O0ooOoooooooDoOooDoooog
ooooo/oooooooooooooo

0O0o00o000o0O0MAX1462EVKITOOO

goood
TRANSISTOR COUNT: 59,855
SUBSTRATE CONNECTED TO Vss
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160 000000ADC

Ce oogg
1pF
[l shacosdudz2 288
H EEHZZZ2Z2Z2228°L2
A 5] ] te] bl (3] [ o] <] <] e e
‘ . < | || || IS S S|S0 |0 (oo
v RL Re /o
% 500k 500k NC [1 36 ] N.C.
out NC. [ 2] [35 | AMP-
Rog UNFILTERED/\/\/\/ AMP- ANy 3 =
10k BIT STREAM MAX1462 b . 3]
OP AMP AMPOUT £ 7eReD START [ 4| 33 | AMPOUT
AGND
ANALOG 1c. [5] MAXIM 32 ] NC.
AMP+
OUTPUT D6 [6] 3] NC.
Rp2 MAX1462
10k D7 7 30 | OUT
D8 [8] 29 ] D5
— D9 [9 28 | D4
D10 [10 | [27 ] D3
08. OODACOOODODDOO D11 [ [26 ] D2
N.C. [12] 25 ] D1
EEEEEEEEEEER
[ — — — — [~ sl N o~ oY oY o~
j O 9 A oy 5 5 O Ol O ©
SESEB22ZREE S
o
CS1  CS2 START TEST RESET SDIO  SDO  EOC AMP- AMP+
A A
\ / Y \ \ \
MAXIM 16-BIT INTERFACE TO ALL SIGNALS
AGND MAX1462 - >
10k
2MHz RESONATOR XIN op _ﬂ/IPOUT
AMP
— OSCILLATOR _
T . C‘EQ;,RCO L $ EEPROM
_______________ INSTRUCTION
fVDD xourt i : {} ROM
! I
v h
= ! {} REF =Vpp
: ' CONFIGURATION ouT
! ' REGISTER >
Cl : 1
0.1uF | :
" T - ! TEMPERATURE CORRECTION 16-81T
= i ! SENSOR COEFFICIENTS DIGITAL SIGNAL
' : REGISTERS PROCESSOR
: I N —— [T
: ' 12-BIT DIGITAL OUTPUT
L U
REF=V
= pon& i TEMPERATURE &
=
OFESET o — SENSOR SIGNAL
CORRECTION > REGISTERS
INM >
Vss
SENSOR —

v,

-

FD- IV KRB

TEL. (03)3232-6141

0169-005100000000003-30-16100001000
FAX. (03)3232-6149

goo0oO0ooO0oO0o00O000000000000000O0O0000O0O0O000DOOO0O0O0O0O0O00O0O0COO0O0O0COO0O0O0OO0O00O0O00O00O0AO0
ooboooOoooooooooooooooobooooooooonon
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