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ABSOLUTE MAXIMUM RATINGS

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
(VGATEVSS = VAVSS = -5.5V to -4.75V, VAVDD = +4.75V to +5.25V, VDVDD = +2.7V to VAVDD, external VREFADC = +2.5V, external 
VREFDAC = +2.5V, CREFADC = CREFDAC = 0.1μF, VOPSAFE1 = VOPSAFE2 = 0, VRCS1+ = VRCS2+ = +5V, CFILT1 = CFILT3 = 1nF, CFILT2 =
CFILT4 = 1nF, VAGND = VDGND = 0, VADCIN0 = VADCIN1 = 0, VACLAMP1 = VACLAMP2 = -5V, TJ = TMIN to TMAX, unless otherwise noted.
All typical values are at TJ = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

CURRENT-SENSE AMPLIFIER (Note 1)

MAX11014 0.5 11.0Common-Mode Input Voltage
Range

VRCS_+
MAX11015 5 32

V

0.5V < VRCS_+ < 11V for the MAX11014 90
Common-Mode Rejection Ratio CMRR

5V < VRCS_+ < 32V for the MAX11015 90
dB

IRCS+ 200
Input-Bias Current

IRCS-

VSENSE < 100mV over the common-mode
range ±2

μA

Full-Scale Sense Voltage VSENSE VSENSE = VRCS_+ - VRCS_- 625 mV

To within ±0.5% accuracy 75 625

To within ±2% accuracy 20 625Sense Voltage Range

To within ±20% accuracy 2 625

mV

Total Current Set Error VSENSE = 75mV ±0.1 ±0.5 %

Current-Sense Settling Time tHSCS Settles to within ±0.5% of final value < 25 μs

Saturation Recovery Time
Settles to within ±0.5% accuracy, from
VSENSE = 1.875V

< 45 μs

CLASS AB INPUT CHANNEL

Untrimmed Offset 19 Bits

Offset Temperature Coefficient 0 Bits/oC

Gain 4

Gain Error 0.1 %

AVDD to AGND .........................................................-0.3V to +6V
DVDD to DGND.........................................................-0.3V to +6V
AGND to DGND.....................................................-0.3V to +0.3V
AVSS to AGND...........................................................-0.3V to -6V
RCS1+, RCS1-, RCS2+, RCS2- to GATEVSS 

(MAX11014) ........................................................-0.3V to +13V
RCS1+, RCS1-, RCS2+, RCS2- to AGND 

(MAX11015) ........................................................-0.3V to +34V
RCS1- to RCS1+.......................................................-6V to +0.3V
RCS2- to RCS2+.......................................................-6V to +0.3V
GATEVSS to AGND...................................................+0.3V to -6V
GATE1, GATE2 to AGND .....(GATEVSS - 0.3V) to (AVDD + 0.3V)
DVDD to AVDD..........................................-0.3V to (AVDD + 0.3V)
All Other Analog Inputs to AGND ............-0.3V to (AVDD + 0.3V)

PGAOUT1, PGAOUT2 to AGND ..............-0.3V to (AVDD + 0.3V)
SCLK/SCL, DIN/SDA, CS/A0, N.C./A2, CNVST, OPSAFE1,

OPSAFE2 to DGND.............................-0.3V to (DVDD + 0.3V)
DOUT/A1, SPI/I2C, ALARM, BUSY

to DGND ..............................................-0.3V to (DVDD + 0.3V)
Maximum Current into Any Pin............................................50mA
Continuous Power Dissipation (TA = +70°C)

48-Pin Thin QFN (derate 27.0mW/°C 
above +70°C)..........................................................2162.2mW

Operating Temperature Range .........................-40°C to +105°C
Storage Temperature Range ...............................-60°C to 150°C
Junction Temperature ......................................................+150°C
Lead Temperature (soldering, 10s) .................................+300°C
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

CLASS AB OUTPUT CHANNEL 

Untrimmed Offset  (Note 1)  50  μV 

Offset Temperature Coefficient    0  mV/oC

Gain    -2   

Gain Error    0.1  % 

GATE-DRIVE AMPLIFIER/INTEGRATOR 

IGATE = -1mA 
VGATEVSS

+ 1 
    V 

IGATE = +1mA  -0.15 -4 mV 

IGATE = -10mA 
VGATEVSS

+ 1.2 
    V 

Output Gate-Drive Voltage Range 
(Note 2) 

VGATE 

IGATE = +10mA  -1 -20 mV 

Gate Voltage Settling Time— 
MAX11015 

tGATE

Settles to within ±0.5% of final value, RS
= 50 , CGATE = 15μF, see GATE Output 
Resistance vs. GATE Voltage in the 
Typical Operating Characteristics

 1.1  ms 

No series resistance, RS = 0  0  0.5 
Output Capacitive Load (Note 3) CGATE

RS = 500  0 15,000
nF

Gate Voltage Noise  RMS noise, 1kHz to 1MHz  250  nV/ Hz

Maximum Power-On Transient   CLOAD = 1nF  ±100  mV 

Output Short-Circuit Current Limit ISC Sinking or sourcing  ±25  mA 

Output Safe Switch On- 
Resistance  

ROPSW
Clamp GATE1 to ACLAMP1, GATE2 to 
ACLAMP2 (Note 4) 

  3.6 k  

ADC DC ACCURACY 

Resolution   12   Bits 

Differential Nonlinearity DNLADC    ±2 LSB 

Integral Nonlinearity INLADC (Note 5)   ±2 LSB 

Offset Error     ±2 ±4 LSB 

Gain Error   (Note 6)  ±2 ±4 LSB 

Gain Temperature Coefficient    ±0.4  ppm/oC

Offset Temperature Coefficient    ±0.4  ppm/oC

Channel-to-Channel Offset 
Matching 

   ±0.1  LSB 

Channel-to-Channel Gain 
Matching 

   ±0.1  LSB 

ELECTRICAL CHARACTERISTICS (continued)
(VGATEVSS = VAVSS = -5.5V to -4.75V, VAVDD = +4.75V to +5.25V, VDVDD = +2.7V to VAVDD, external VREFADC = +2.5V, external 
VREFDAC = +2.5V, CREFADC = CREFDAC = 0.1μF, VOPSAFE1 = VOPSAFE2 = 0, VRCS1+ = VRCS2+ = +5V, CFILT1 = CFILT3 = 1nF, CFILT2 =
CFILT4 = 1nF, VAGND = VDGND = 0, VADCIN0 = VADCIN1 = 0, VACLAMP1 = VACLAMP2 = -5V, TJ = TMIN to TMAX, unless otherwise noted.
All typical values are at TJ = +25°C.)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

ADC DYNAMIC ACCURACY (1kHz sine-wave input, -0.5dB from full scale, 94.4ksps)

Signal-to-Noise Plus Distortion SINAD 70 dB

Total Harmonic Distortion THD Up to the 5th harmonic -84 dB

Spurious-Free Dynamic Range SFDR 86 dB

Intermodulation Distortion IMD fIN1 = 9.9kHz, fIN2 = 10.2kHz 76 dB

Full-Power Bandwidth -3dB point 1 MHz

Full-Linear Bandwidth S / (N + D) > 68dB 100 kHz

ADC CONVERSION RATE

External reference 0.8
Power-Up Time tPU

Internal reference 50
μs

GATE_ and sense voltage measurements 40
Acquisition Time (Note 3) tACQ

All other measurements 1.5
μs

Conversion Time tCONV Internally clocked 6.5 μs

Aperture Delay 30 ns

ADCIN1, ADCIN2 INPUTS

Input Range VADCIN_ Relative to AGND (Note 7) 0 VREFADC V

Input Leakage Current VADCIN_ = 0V or VAVDD ±0.01 ±1 μA

Input Capacitance CADCIN_ 34 pF

TEMPERATURE MEASUREMENTS

TJ = +25°C ±0.25

TJ = -40°C to +85°C (Note 3) ±1.0 ±2.5
Internal Sensor Measurement
Error

TJ = -40°C to +105°C (Note 3) ±1.0 ±3.5

°C

TJ = +25°C ±1.0External Sensor Measurement
Error (Note 8) TJ = -40°C to +105°C ±3

°C

Temperature Resolution 0.125 °C/LSB

External Diode Drive 3.26 75.00 μA

External Temperature Sensor
Drive Current Ratio

16.6

INTERNAL REFERENCE

Reference Output Voltage VREFADC = VREFDAC, TJ = +25°C +2.490 +2.500 +2.510 V

Reference Output Temperature
Coefficient

±15 ppm/oC

Reference Output Impedance 6.5 kΩ
Power-Supply Rejection Ratio PSRR VAVDD = +5V ±5% -83 dB

ELECTRICAL CHARACTERISTICS (continued)
(VGATEVSS = VAVSS = -5.5V to -4.75V, VAVDD = +4.75V to +5.25V, VDVDD = +2.7V to VAVDD, external VREFADC = +2.5V, external 
VREFDAC = +2.5V, CREFADC = CREFDAC = 0.1μF, VOPSAFE1 = VOPSAFE2 = 0, VRCS1+ = VRCS2+ = +5V, CFILT1 = CFILT3 = 1nF, CFILT2 =
CFILT4 = 1nF, VAGND = VDGND = 0, VADCIN0 = VADCIN1 = 0, VACLAMP1 = VACLAMP2 = -5V, TJ = TMIN to TMAX, unless otherwise noted.
All typical values are at TJ = +25°C.)



_______________________________________________________________________________________ 5

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

EXTERNAL REFERENCES

REFADC Input Voltage Range VREFADC +1.0 VAVDD V

VREFADC = +2.5V, fSAMPLE = 178ksps 60
REFADC Input Current IREFADC

Acquisition/between conversions ±0.01
μA

REFDAC Input Voltage Range VREFDAC +0.50 +2.52 V

REFDAC Input Current 26 μA

DAC DC ACCURACY

Resolution 12 Bits

Integral Nonlinearity INLDAC Measured at FILT_ ±1 LSB

Differential Nonlinearity DNLDAC Measured at FILT_, guaranteed monotonic ±0.4 ±1 LSB

POWER SUPPLIES

Analog Supply Voltage VAVDD +4.75 +5.25 V

Digital Supply Voltage VDVDD +2.7 AVDD V

Negative Supply Voltage
VGATEVSS,

VAVSS
VGATEVSS = VAVSS -5.50 -4.75 V

Analog Supply Current IAVDD VAVDD = +5.25V 2.8 5 mA

Digital Supply Current IDVDD VDVDD = +5.25V 1.5 5 mA

Negative Supply Current
IGATEVSS
+ IAVSS

VGATEVSS = VAVSS = -5.5V 1.1 1.7 mA

Analog Shutdown Current VAVDD = +5.25V 0.8 μA

Digital Shutdown Current VDVDD = +5.25V 0.2 μA

Negative Shutdown Current VGATEVSS = VAVSS = -5.5V 0.6 μA

SERIAL-INTERFACE SUPPLIES

VIL
0.3 x
DVDD

Input Voltage

VIH
0.7 x
DVDD

V

Input Hysteresis VHYS
0.05 x
DVDD

V

Output Low Voltage VOL
BUSY: ISINK = 0.5mA;
DOUT, ALARM: ISINK = 3mA

0.4 V

Output High Voltage VOH

SPI/ I2C = DVDD;
BUSY: ISOURCE = 0.5mA;
DOUT, ALARM: ISOURCE = 2mA

DVDD -
0.5V

V

Input Current IIN ±0.01 ±10 μA

Input Capacitance CIN 5 pF

ELECTRICAL CHARACTERISTICS (continued)
(VGATEVSS = VAVSS = -5.5V to -4.75V, VAVDD = +4.75V to +5.25V, VDVDD = +2.7V to VAVDD, external VREFADC = +2.5V, external 
VREFDAC = +2.5V, CREFADC = CREFDAC = 0.1μF, VOPSAFE1 = VOPSAFE2 = 0, VRCS1+ = VRCS2+ = +5V, CFILT1 = CFILT3 = 1nF, CFILT2 =
CFILT4 = 1nF, VAGND = VDGND = 0, VADCIN0 = VADCIN1 = 0, VACLAMP1 = VACLAMP2 = -5V, TJ = TMIN to TMAX, unless otherwise noted.
All typical values are at TJ = +25°C.)
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SPI-INTERFACE TIMING CHARACTERISTICS
(Note 9) (See Figure 1.)

I2C-INTERFACE SLOW-/FAST-MODE TIMING CHARACTERISTICS
(Note 9) (See Figure 2.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SCLK Clock Period tCP 40 ns

SCLK High Time tCH 16 ns

SCLK Low Time tCL 16 ns

DIN to SCLK Rise Setup Time tDS 10 ns

DIN to SCLK Rise Hold Time tDH 0 ns

SCLK Fall to DOUT Transition tDO CL = 30pF 20 ns

CS Fall to DOUT Enable tDV CL = 30pF (Note 3) 40 ns

CS Rise to DOUT Disable tTR CL = 30pF (Note 10) 40 ns

CS Rise or Fall to SCLK Rise tCSS 10 ns

CS Pulse-Width High tCSW (Note 3) 40 ns

Last SCLK Rise to CS Rise tCSH (Note 3) 0 ns

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SCL Clock Frequency fSCL 0 400 kHz

Bus Free Time Between a STOP
and START Condition

tBUF 1.3 μs

Hold Time (Repeated) for START
Condition

tHD;STA
After this period, the first clock
pulse is generated

0.6 μs

Setup Time for a Repeated START
Condition

tSU;STA 0.6 μs

SCL Pulse-Width Low tLOW 1.3 μs

SCL Pulse-Width High tHIGH 0.6 μs

Data Setup Time tSU;DAT 100 ns

Data Hold Time tHD;DAT (Note 11) 0 0.9 μs

SDA, SCL Rise Time, Receiving tR (Notes 3, 12) 0 300 ns

SDA, SCL Fall Time, Receiving tF (Notes 3, 12) 0 300 ns

SDA Fall Time, Transmitting tF (Notes 3, 12, 13) 20 + 0.1 x CB 250 ns

Setup Time for STOP Condition tSU;STO 0.6 μs

Capacitive Load for Each Bus Line CB (Notes 3, 14) 400 pF

Pulse Width of Spikes Suppressed
By the Input Filter

tSP (Note 15) 50 ns
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I2C-WIRE-INTERFACE HIGH-SPEED-MODE TIMING CHARACTERISTICS
(Note 9) (See Figure 3.)

CB = 100pF max CB = 400pF
PARAMETER SYMBOL CONDITIONS

MIN MAX MIN MAX
UNITS

Serial Clock Frequency fSCL 0 3.4 0 1.7 MHz

Setup Time (Repeated) START
Condition

tSU;STA 160 160 ns

Hold Time (Repeated) START
Condition

tHD;STA 160 160 ns

SCL Pulse-Width Low tLOW 160 320 ns

SCL Pulse-Width High tHIGH 60 120 ns

Data Setup Time tSU;DAT 10 10 ns

Data Hold Time tHD;DAT (Note 11) 0 70 0 150 ns

SCL Rise Time tRCL (Note 3) 10 40 20 80 ns

SCL Rise Time, After a Repeated
START Condition and After an
Acknowledge Bit

tRCL1 (Note 3) 10 80 20 160 ns

SCL Fall Time tFCL (Note 3) 10 40 20 80 ns

SDA Rise Time tRDA (Note 3) 10 80 20 160 ns

SDA Fall Time tFDA (Note 3) 10 80 20 160 ns

Setup Time for STOP Condition tSU;STO 160 160 ns

Capacitive Load for Each Bus Line CB (Note 14) 100 400 pF

Pulse Width of Spikes Suppressed
By the Input Filter

tSP (Note 15) 0 10 0 10 ns
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MISCELLANEOUS TIMING CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Minimum Time to Wait After a
Write Command Before
Reading Back Data from the
Same Location

tRDBK (Note 16) 1 μs

CNVST Active-Low Pulse
Width in ADC Clock Mode 01

tCNV01 (Note 3) 20 ns

CNVST Active-Low Pulse
Width in ADC Clock Mode 11
to Initiate a Temperature
Conversion

tCNV11 (Note 3) 20 ns

CNVST Active-Low Pulse
Width in ADC Clock Mode 11
for ADCIN1/2 Acquisition

tACQ11A (Note 3) 1.5 μs

ADC Power-Up Time (External
Reference)

tAPUEXT 0.8 μs

ADC Power-Up Time (Internal
Reference)

tAPUINT 50 μs

DAC Power-Up Time (External
Reference)

tDPUEXT 2 μs

DAC Power-Up Time (Internal
Reference)

tDPUINT 50 μs

Acquisition Time (Internally
Timed in ADC Clock Modes
00 or 01)

tACQ 0.6 μs

Conversion Time (Internally
Clocked)

tCONV 6.5 μs

Delay to Start of Conversion
Time

tCONVW (Note 17) 1 μs

Temperature Conversion Time
(Internally Clocked)

tCONVT 30 μs
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Note 1: All current-sense amplifier specifications are tested after a current-sense calibration (valid when drain current = 0mA). See
RCS Error vs. GATE Current in the Typical Operating Characteristics. The calibration is valid only at one temperature and
supply voltage and must be repeated if either the temperature or supply voltage changes.

Note 2: The hardware configuration register’s CH_OCM1 and CH_OCM0 bits are set to 0. See Table 10a. The max specification is 
limited by tester limitations.

Note 3: Guaranteed by design. Not production tested.
Note 4: At power-on reset, the output safe switch is closed. See the ALMHCFG (Read/Write) section.
Note 5: Integral nonlinearity is the deviation of the analog value at any code from its theoretical value after the gain and offset errors

have been calibrated out.
Note 6: Offset nulled.
Note 7: Absolute range for analog inputs is from 0 to VAVDD.
Note 8: Device and sensor at the same temperature. Verified by the current ratio (see the Temperature Measurements section).
Note 9: All timing specifications referred to VIH or VIL levels.
Note 10: DOUT goes into tri-state mode after the CS rising edge. Keep CS low long enough for the DOUT value to be sampled

before it goes to tri-state.
Note 11: A master device must provide a hold time of at least 300ns for the SDA signal (referred to VIL of the SCL signal) to bridge

the undefined region of SCL’s falling edge.
Note 12: tR and tF measured between 0.3 x DVDD and 0.7 x DVDD.
Note 13: CB = total capacitance of one bus line in pF. For bus loads between 100pF and 400pF, the timing parameters should be

linearly interpolated.
Note 14: An appropriate bus pullup resistance must be selected depending on board capacitance. For more information, refer to the

I2C documentation on the Philips website.
Note 15: Input filters on the SDA and SCL inputs suppress noise spikes less than 50ns.
Note 16: When a command is written to the serial interface, it is passed to the internal oscillator clock to be executed. There is a

small synchronization delay before the new value is written to the appropriate register. If the user attempts to read the new
value back before tRDBK, no harm will be caused to the data, but the read command may not yet show the new value.

Note 17: This is the minimum time from the end of a command before CNVST should be asserted. The time allows for the data from
the preceding write to arrive and set up the chip in preparation for the CNVST. The time need only be observed when the
write affects the ADC controls. Failure to observe this time may lead to incorrect conversions (for example, conversion of
the wrong ADC channel).

MISCELLANEOUS TIMING CHARACTERISTICS (continued)
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tHD;DAT

SDA

SCL

tRCL1
tRCL

tRCL1

tFDA

SrSr

tLOW tLOWtHIGH tHIGH

tFCL

tRDA

P

tHD;STA tSU;DAT

Sr = REPEATED START, P = STOP

tSU;STA
tSU;STO

tCSS

SCLK

tDH

tDV

tDS

CS

DIN

DOUT

C7 C6 D1 D0

tCH tCSH

tCSS

tCSW

tCL tCP

tDO tTR

SDA

SCL

tSU;STO

tRtSPtHD;STA

tSU;STA

tF

tHIGH

tSU;DAT

tHD;DAT

tR

tHD;STA

tF

S SSr P

S = START, Sr = REPEATED START, P = STOP

tLOW tBUF
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(VGATEVSS = -5.5V; VAVDD = VDVDD = +5V, GATEVSS = AVSS = -5V, external VREFADC = +2.5V; external VREFDAC = +2.5V; CREF =
0.1μF; TA = TMIN to TMAX, unless otherwise noted.)
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DV
DD

 S
UP

PL
Y 

CU
RR

EN
T 

(m
A)

AVDD = DVDD = 5V
2.5026

2.5024

2.5022

2.5020

2.5018
4.750 5.0004.875 5.125 5.250

ADC INTERNAL REFERENCE VOLTAGE
vs. SUPPLY VOLTAGE

M
AX

11
01

4 
to

c1
8

SUPPLY VOLTAGE (V)

AD
C 

RE
FE

RE
NC

E 
VO

LT
AG

E 
(V

)

AVDD = DVDD
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2.5018

2.5016

2.5014

2.5012

2.5010
4.750 5.0004.875 5.125 5.250

DAC INTERNAL REFERENCE VOLTAGE
vs. SUPPLY VOLTAGE

M
AX

11
01

4 
to

c1
9

SUPPLY VOLTAGE (V)

DA
C 

RE
FE

RE
NC

E 
VO

LT
AG

E 
(V

)

AVDD = DVDD

2.48

2.49

2.50

2.51

2.52

INTERNAL REFERENCE VOLTAGE
vs. TEMPERATURE

M
AX

11
01

4 
to

c2
0

TEMPERATURE (°C)

RE
FE

RE
NC

E 
VO

LT
AG

E 
(V

)

-50 25 50-25 0 75 100 125

VREFDAC

VREFADC

2.0

1.5

1.0

0.5

0
4.750 5.0004.875 5.125 5.250

ADC OFFSET ERROR
vs. ANALOG SUPPLY VOLTAGE

M
AX

11
01

4 
to

c2
1

AVDD (V)

AD
C 

OF
FS

ET
 E

RR
OR

 (L
SB

)

0

1

2

3

4
ADC OFFSET ERROR vs. TEMPERATURE

M
AX

11
01

4 
to

c2
2

TEMPERATURE (°C)

AD
C 

OF
FS

ET
 E

RR
OR

 (L
SB

)

-50 25 50-25 0 75 100 125
0

1.0

0.5

2.0

1.5

2.5

3.0

4.750 5.0004.875 5.125 5.250

ADC GAIN ERROR 
vs. ANALOG SUPPLY VOLTAGE

M
AX

11
01

4 
to

c2
3

AVDD (V)

AD
C 

GA
IN

 E
RR

OR
 (L

SB
)

-3

-1

-2

1

0

3

2

4

-50 0 25-25 50 75 100 125

ADC GAIN EROR vs. TEMPERATURE

M
AX

11
01

4 
to

c2
4

TEMPERATURE (°C)

AD
C 

GA
IN

 E
RR

OR
 (L

SB
)

INTERNAL TEMPERATURE SENSOR ERROR
vs. TEMPERATURE

M
AX

11
01

4 
to

c2
5

-1.00

-0.75

-0.25

-0.50

0.50

0.75

0.25

0

1.00

IN
TE

RN
AL

 T
EM

PE
RA

TU
RE

 S
EN

SO
R 

ER
RO

R 
(°

C)

-50 0 25-25 50 75 100 125
TEMPERATURE (°C)

GND

VRCS1-
100mV/div

VPGAOUT1
200mV/div

VFILT1
200mV/div

0 TO 100mV VSENSE
TRANSIENT RESPONSE

MAX11014 toc26

10ms/div

GND

GND

VRCS1-
200mV/div

VPGAOUT1
500mV/div

VFILT1
500mV/div

0 TO 250mV VSENSE
TRANSIENT RESPONSE

MAX11014 toc27

10ms/div

(VGATEVSS = -5.5V; VAVDD = VDVDD = +5V, GATEVSS = AVSS = -5V, external VREFADC = +2.5V; external VREFDAC = +2.5V; CREF =
0.1μF; TA = TMIN to TMAX, unless otherwise noted.)
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1 DIN/SDA

2 DOUT/A1

3 ADCIN1

4 ADCIN2

5 DXN1

6 DXP1

7 DXN2

8 DXP2

9 REFDAC

10 REFADC

11, 27 AVDD

12, 26 AGND

13 ACLAMP2

14 GATE2

15 GATEVSS

16, 28, 29,
34–37

N.C.

17 ACLAMP1

18 GATE1

19 FILT1

20 FILT2

21 FILT3

22 FILT4

23 PGAOUT1

24 PGAOUT2

25 AVSS

CS

μ

μ

μ μ

μ μ

μ μ



______________________________________________________________________________________ 15

30 RCS2+

31 RCS2-

32 RCS1-

33 RCS1+

38 OPSAFE1

39 OPSAFE2

40 BUSY

41 DVDD

42 DGND

43 CNVST

44 ALARM

45 CS/A0

46 SPI/I2C

47 N.C./A2

48 SCLK/SCL

— EP

μ μ

μ μ

μ μ

CNVST
CNVST

CS CS
CS

I2C I2C
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REFADC

MUX

INTERNAL
TEMPERATURE

SENSOR

INTERNAL
+2.5V

REFERENCE

POR

CONVERSION, SCAN,
OSCILLATOR, AND CONTROL

VOLTAGE/TEMPERATURE DIGITAL
COMPARATOR

ADCIN1

BIAS CURRENT
GENERATOR

DRAIN
SUPPLY

DRAIN
SUPPLY

SC
LK

/S
CL

DI
N/

SD
A

DO
UT

/A
1

CN
VS

T

BU
SY

POWER
GOOD

DVDD

DGND

GATEVSS

GATE1

RCS1+

RESET

REGISTER
MAP

ACLAMP1

DIGITAL
CONTROL

12-BIT DAC CODE

FILT1

FILT2

RCS1-

12-BIT
REGISTER

GATE2

RCS2+

ACLAMP2

FILT3

FILT4

RCS2-

12-BIT
REGISTER

ALARM

ALARM
LIMIT

ALARM

SENSE
VOLTAGE
CONTROL

DAC
CHANNEL
SELECT

ADC
CHANNEL
SELECT

DAC
CONTROL

ADC
CONTROL

SERIAL
INTERFACE

48-ENTRY INTERPOLATING
TEMPERATURE SRAM LUT

48-ENTRY INTERPOLATING K
SRAM LUT

48-ENTRY INTERPOLATING
TEMPERATURE SRAM LUT

48-ENTRY INTERPOLATING K
SRAM LUT

ALU

ADCIN2

DXP1

DXN1

DXP2

DXN2

12-BIT ADC

RE
FD

AC

AGND

AVDD

AVSS

PG
AO

UT
1

PG
AO

UT
2

CHANNEL 1 CHANNEL 2

OPSAFE1

OPSAFE2

CHANNEL
1 DAC

CHANNEL
2 DAC

D

G
S

D

G
S

N.
C.

/A
2

SP
I/I

2C

EXTERNAL
TEMPERATURE

SENSOR
PROCESSING

MAX11014
MAX11015

CS
/A

0
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Ω

Ω

Ω

Ω
Ω

Ω
Ω
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MAX11014

+

+

GATE1

FILT2

POWER
MESFET

+0.5V TO +11V

RCS1+

RCS1-

CHANNEL 1
DAC

FILT1

SERIAL
INTERFACE

PGAOUT1

CHANNEL 1
ADC

GATE-DRIVE
AMPLIFIER

580kΩ 

CS/A0

SCLK/SCL

DIN/SDA

DOUT/A1

CFILT1

100kΩ

 

CFILT2

GATE2

FILT4

POWER
MESFET

+0.5V TO +11V

RCS2+

RCS2-

CHANNEL 2
DAC

FILT3

PGAOUT2

CHANNEL 2
ADC

CURRENT-SENSE
AMPLIFIER

CURRENT-SENSE
AMPLIFIER

GATE-DRIVE
AMPLIFIER

580kΩ

CFILT3

100kΩ

CFILT4

N.C./A2
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MAX11015

GATE1

FILT2

POWER
MESFET

+5V TO +32V

RCS1+

RCS1-

CHANNEL 1
DAC

FILT1

SERIAL
INTERFACE

PGAOUT1

CHANNEL 1
ADC

CURRENT-SENSE
AMPLIFIER

GATE-DRIVE
AMPLIFIER

GATE-DRIVE
AMPLIFIER

580kΩ

GAIN = -2

GATE2

FILT4

POWER
MESFET

+5V TO +32V

RCS2+

RCS2-

CHANNEL 2
DAC

FILT3

PGAOUT2

CHANNEL 2
ADC CURRENT-SENSE

AMPLIFIER

580kΩ

GAIN = -2

CFILT3

CFILT1

SCLK/SCL

DIN/SDA

DOUT/A1

N.C./A2

CS/A0



______________________________________________________________________________________ 21

Ω

μ

MESFET

FULLY
ON

OFF

GATE
VOLTAGE

GATE VOLTAGE
ALARM 

THRESHOLDS

ADC CODE
READ 
FROM

THE FIFO

0V

-2 x VREFDAC

FFFh

000h

DEFAULT
VH = FFFh

DEFAULT
VL = 000h

VGATE
WITHIN 

THRESHOLDS

TOO HIGH

TOO LOW

NEW HIGH GATE
VOLTAGE ALARM 

THRESHOLD

NEW LOW GATE
VOLTAGE ALARM 

THRESHOLD

USER 
ENTERED
DAC CODE

FFFh

000h

RCS_+ TO
RCS_- SENSE 

VOLTAGE

PGAOUT
VOLTAGE

0mV

VREFDAC / 4

 

0V

VREFADC
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μ μ

μ
μ

°

μ

ADCIN1,
ADCIN2

AGND

HOLD

HOLD HOLD

AVDD / 2

COMPARATOR

DAC
REFADC

AGND

CIN+

CIN-

ACQ

ACQ

ACQ
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± ±

μ

μ

     

http://www.maxim-ic.com.cn
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–

μ

μ μ
μ μ

μ μ

μ μ

I2C I2C

CS

μ
μ

CS

CS
CS

CS
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C6

CS

SCLK

DIN

1 2 3 4 5 6 7 8 9 10 23 24

C7
(MSB)

C5 C4 C3 C2 C1 C0
(LSB)

D15
(MSB)

D14 D1 D0
(LSB)

THE COMMAND BYTE
INITIALIZES THE

INTERNAL REGISTERS. THE NEXT 16 BITS
ARE DATA BITS.

C6

CS

SCLK

DIN

1 2 3 4 5 6 7 8 9 10 23 24

C7
(MSB) C5 C4 C3 C2 C1 C0

(LSB)

D15
(MSB) D14 D1

D0
(LSB)

THE COMMAND BYTE
INITIALIZES THE

INTERNAL REGISTERS. THE NEXT 16 DATA
BITS ARE READ OUT.

DOUT

X = DON'T CARE.
NOTE: DOUT MAY BE DRIVEN UP TO 2 CLOCK CYCLES BEFORE D15 IS AVAILABLE.
ANY DATA ON DOUT BEFORE D15 IS AVAILABLE, SHOULD BE IGNORED.
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μ

Ω

SCL

SDA

S PSr

S = START.
Sr  = REPEATED START.
P = STOP.
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W

SCL

SDA

S NACK

ACK

1 2 8 9
S = START.
ACK = ACKNOWLEDGE.
NACK = NOT ACKNOWLEDGE.

0 1 0 A21 A1 A0 R/W ACK

SLAVE ADDRESS

S

SCL

SDA

1 2 3 4 5 6 7 8 9

SLAVE ADDRESS BITS A2, A1, AND A0 CORRESPOND TO THE LOGIC STATE OF ADDRESS-SELECT INPUT PINS A2, A1, AND A0.

S = START.
ACK = ACKNOWLEDGE.
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W

–

μ

0 0 0 10 X X X A

HS-MODE MASTER CODE

SCL

SDA

S Sr

S = START.
Sr = REPEATED START.

F/S MODE HS MODE

SLAVE TO MASTER

MASTER TO SLAVE

S

1

SLAVE
ADDRESS

A
C
K

A
C
K

A
C
K

A
C
K

7 1 1

W COMMAND BYTE

8

P OR Sr

1

MSB DETERMINES
WHETHER TO READ OR WRITE TO

REGISTERS.

4-BYTE WRITE CYCLE

NUMBER OF BITS1

DATA BYTE

8 1

DATA BYTE

8 1

S = START.
ACK = ACKNOWLEDGE.
P = STOP.
Sr = REPEATED START.
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W

–

S

1

SLAVE
ADDRESS

SLAVE
ADDRESS

SLAVE
ADDRESS

7 1 1

R COMMAND BYTE

8

P OR Sr

P OR Sr

1

MSB DETERMINES
WHETHER TO READ OR WRITE TO

REGISTERS

5-BYTE READ CYCLE

NUMBER OF BITS

NUMBER OF BITS

Sr

1

DATA BYTE

8 1

DATA BYTE

8 17 1 1

R

7 1

RS

1

DEFAULT READ CYCLE

1

DATA BYTE DATA BYTE

8 1 8 11

SLAVE TO MASTER

MASTER TO SLAVE

A
C
K

A
C
K

A
C
K

A
C
K

A
C
K

N
A
C
K

N
A
C
K

N
A
C
K

S = START.
ACK = ACKNOWLEDGE.
Sr = REPEATED START.
P = STOP.
NACK = NOT ACKNOWLEDGE.
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SCL

SDA

SDA
DIRECTION

A6 A5 A4 A3 A2 A1 A0 R/W ACK

OUTIN

C6 C5 C4 C3 C2 C1 C0

OUT

ACK

IN

SCL

SDA

SDA
DIRECTION

D15 D14 D13 D12 D11 D10 D9 D8 ACK

OUTIN

D7 D6 D5 D4 D3 D2 D1 D0

IN

ACK

P

S

OUT IN

R/W

S = START.
ACK = ACKNOWLEDGE.
P = STOP.

SCL

SDA D7 D6 D5 D4 D3 D2 D1 D0 NACK

INOUT

P

SDA
DIRECTION

SCL

SDA A6 A5 A4 A3 A2 A1 A0 ACK

OUTIN

D15 D14 D13 D12 D11 D10 D9 D8

IN

ACK

Sr

SDA
DIRECTION

R/W

SCL

SDA

SDA
DIRECTION

A6 A5 A4 A3 A2 A1 A0 R/W ACK

OUTIN

C6 C5 C4 C3 C2 C1 C0

OUT

ACK

IN

S

R/W

S = START.
ACK = ACKNOWLEDGE.
Sr = REPEATED START.
P = STOP.
NACK = NOT ACKNOWLEDGE.
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–

–

SCL

SDA D7 D6 D5 D4 D3 D2 D1 D0 NACK

INOUT

P

S = START.
ACK = ACKNOWLEDGE.
NACK = NOT ACKNOWLEDGE.
P = STOP.

SDA
DIRECTION

SCL

SDA

SDA
DIRECTION

A6 A5 A4 A3 A2 A1 A0 R/W ACK

IN IN

C6 C5 C4 C3 C2 C1 C0 ACK

S

R/W

OUT, DATA FROM LAST READ COMMAND BYTE REGISTER

24-BIT SERIAL INPUT WORD

COMMAND BYTE DATA BITS

MSB LSB

C7
R/W

C6 C5 C4 C3 C2 C1 C0 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0
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–
–

–

HEX CODE
REGISTER DESCRIPTION MNEMONIC

WRITE READ

ADC Conversion ADCCON 62 —

ALARM Flag Register ALMFLAG — F8

Channel 1 DAC Input IPDAC1 48 —

Channel 1 DAC Input and Output THRUDAC1 4A —

Channel 1 High GATE Voltage ALARM Threshold VH1 28 A8

Channel 1 High Sense Voltage ALARM Threshold IH1 24 A4

Channel 1 High Temperature ALARM Threshold TH1 20 A0

Channel 1 K Parameter USRK1 44 —

Channel 1 Low GATE Voltage ALARM Threshold VL1 2A AA

Channel 1 Low Sense Voltage ALARM Threshold IL1 26 A6

Channel 1 Low Temperature ALARM Threshold TL1 22 A2

Channel 1 VSET VSET1 40 —

Channel 2 DAC Input IPDAC2 4C —

Channel 2 DAC Input and Output THRUDAC2 4E —

Channel 2 High GATE Voltage ALARM Threshold VH2 34 B4

Channel 2 High Sense Voltage ALARM Threshold IH2 30 B0

Channel 2 High Temperature ALARM Threshold TH2 2C AC

Channel 2 K Parameter USRK2 46 —

Channel 2 Low GATE Voltage ALARM Threshold VL2 36 B6

Channel 2 Low Sense Voltage ALARM Threshold IL2 32 B2

Channel 2 Low Temperature ALARM Threshold TL2 2E AE

Channel 2 VSET VSET2 42 —

First-In First-Out Memory FIFO — 80

Flag Register FLAG — F6

Hardware ALARM Configuration ALMHCFG 3C BC

Hardware Configuration HCFG 38 B8

LUT Address LUTADD 7A —

LUT Data LUTDAT 7C FC

PGA Calibration Control PGACAL 5E —

Shutdown SHUT 64 —

Software ALARM Configuration ALMSCFG 3E BE

Software Clear SCLR 74 —

Software Configuration SCFG 3A BA

Software Load DAC LDAC 66 —
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–

–
–

°
°

–

–
–

°
°

–

BIT D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

RESET
STATE

X X X X 0 1 1 1 1 1 1 1 1 1 1 1

BIT VALUE
(°C)

X X X X
MSB
(sign)

128 64 32 16 8 4 2 1 0.5 0.25
LSB

0.125

TEMPERATURE
SETTING

DATA BITS D11–D0
(TWO’S COMPLEMENT)

-40°C 1110 1100 0000

-1.625°C 1111 1111 0011

0°C 0000 0000 0000

+27.125°C 0000 1101 1001

+105°C 0011 0100 1000

BIT D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

RESET
STATE

X X X X 1 0 0 0 0 0 0 0 0 0 0 0

BIT VALUE
(°C)

X X X X
MSB
(sign)

128 64 32 16 8 4 2 1 0.5 0.25
LSB

0.125
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–
–

–

–
–

–

–
–

–

– –

BIT D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

RESET
STATE

X X X X 0 0 0 0 0 0 0 0 0 0 0 0

BIT VALUE X X X X MSB — — — — — — — — — — LSB

BIT D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

RESET
STATE

X X X X 1 1 1 1 1 1 1 1 1 1 1 1

BIT VALUE X X X X MSB — — — — — — — — — — LSB

BIT D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

RESET
STATE

X X X X 1 1 1 1 1 1 1 1 1 1 1 1

BIT VALUE X X X X MSB — — — — — — — — — — LSB
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–

–

BIT D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

RESET
STATE

X X X X 0 0 0 0 0 0 0 0 0 0 0 0

BIT VALUE X X X X MSB — — — — — — — — — — LSB

BIT NAME DATA BIT RESET STATE FUNCTION

X D15–D12 X Don’t care.

CH2OCM1 D11 0

CH2OCM0 D10 0
Maximum GATE2 voltage control bits.

CH1OCM1 D9 0

CH1OCM0 D8 0
Maximum GATE1 voltage control bits.

X D7 X Don’t care.

ADCMON D6 0

ADC monitor bit. Set to 1 to load ADC results into the FIFO. Set to 0 to not
load any ADC results into the FIFO. The value of ADCMON does NOT
affect whether the results from any particular ADC conversion are
checked against ALARM limits or examined for changes to the
VDAC(CODE) equations.

CKSEL1 D5 0

CKSEL0 D4 0
Clock mode and CNVST configuration bits.

ADCREF1 D3 0

ADCREF0 D2 0
ADC reference select bits.

DACREF1 D1 0

DACREF0 D0 0
DAC reference select bits.
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–

CH_OCM1 CH_OCM0 FUNCTION

0 0 Maximum positive voltage at GATE_ = AGND.

0 1 Maximum positive voltage at GATE_ = AGND + 250mV.

1 0 Maximum positive voltage at GATE_ = AGND + 500mV.

1 1 Maximum positive voltage at GATE_ = AGND + 750mV.

CKSEL1 CKSEL0
CONVERSION

CLOCK
ACQUISITION/SAMPLING

0 0 Internal
Internally timed acquisitions and conversions. Default state. Begin a
conversion by writing to the ADC conversion register to convert all
channels specified in this register.

0 1 Internal
Internally timed acquisitions and conversions. Begin a conversion by
pulling CNVST low only once for at least 20ns to convert all of the
channels selected in the ADC conversion register.

1 0 Reserved Do not use.

1 1 Internal

Externally timed single acquisitions. Conversions internally timed.
Begin each individual conversion by pulling CNVST low for each
channel converted. See the Electrical Characteristics table for CNVST
timing. The MAX11014/MAX11015 acquire while CNVST is low and
sample when CNVST returns high.

ADCREF1 ADCREF0 ADC VOLTAGE REFERENCE

0 X External. Bypass REFADC with a 0.1μF capacitor to AGND.

1 0 Internal. Leave REFADC unconnected.

1 1 Internal. Bypass REFADC with a 0.1μF capacitor to AGND for better noise performance.

DACREF1 DACREF0 DAC VOLTAGE REFERENCE

0 X External. Bypass REFDAC with a 0.1μF capacitor to AGND.

1 0 Internal. Leave REFDAC unconnected.

1 1 Internal. Bypass REFDAC with a 0.1μF capacitor to AGND for better noise performance.
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V VDAC CODE SET CODE( ) ( )=

    

CHANNEL 1/CHANNEL 2 DAC
INPUT REGISTERS:

CHANNEL 1/CHANNEL 2 DAC
INPUT AND OUTPUT REGISTERS:

(IPDAC1/IPDAC2
THRUDAC1/THRUDAC2)

(THRUDAC1/
THRUDAC2)

CHANNEL 1/ CHANNEL 2 DAC
OUTPUT VOLTAGE

LDAC
REGISTER

VDAC CALCULATION
LDAC_ BITS
SET TO 1 IN

SCFG REGISTER
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BIT NAME DATA BIT RESET STATE FUNCTION

X D15–D12 X Don’t care.

LDAC2 D11 0

Channel 2 load DAC. Set to 1 to load the new value of VDAC2(CODE),
upon completion of a VDAC2(CODE) calculation, into both the channel 2
DAC input and output registers. When set to 1, BUSY pulses high after a
new VDAC2 output is calculated. Set to 0 to load the new value of
VDAC2(CODE), upon completion of a VDAC2(CODE) calculation, to only the
channel 2 DAC input register. When set to 0, set the DACCH2 bit high in
the software load DAC register to transfer the VDAC(CODE) calculation
value from the DAC input register to the DAC output.

T2COMP1 D10 0

T2COMP0 D9 0
Channel 2 temperature LUT control bits.

KSRC2-2 D8 0

KSRC2-1 D7 0

KSRC2-0 D6 0

Channel 2 KLUT control bits.

LDAC1 D5 0

Channel 1 load DAC. Set to 1 to load the new value of VDAC1, upon
completion of a VDAC1(CODE) calculation, into both the channel 1 DAC
input and output registers. When set to 1, BUSY pulses high after a new
VDAC1 output is calculated. Set to 0 to load the new value of VDAC1,
upon completion of a VDAC1(CODE) calculation, to only the channel 1
DAC input register. When set to 0, set the DACCH1 bit high in the
software load DAC register to transfer the VDAC(CODE) calculation value
from the DAC input register to the DAC output.

T1COMP1 D4 0

T1COMP0 D3 0
Channel 1 temperature LUT control bits.

KSRC1-2 D2 0

KSRC1-1 D1 0

KSRC1-0 D0 0

Channel 1 KLUT control bits.
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KSRC_-2 KSRC_-1 KSRC_-0 FUNCTION

0 0 0
No KLUT operations performed. This bit setting simplifies the VDAC(CODE)
calculation to:

VDAC(CODE) = VSET(CODE) (1 + LUTTEMP[TEMP])

0 0 1
The VDAC(CODE) calculation simplifies to:

VDAC(CODE) = VSET(CODE) (1 + LUTK[VSET] x LUTTEMP[TEMP])

0 1 0
The VDAC(CODE) calculation simplifies to:

VDAC(CODE) = VSET(CODE) (1 - LUTK[USRK] x LUTTEMP[TEMP])

0 1 1
The VDAC(CODE) calculation simplifies to:

VDAC(CODE) = VSET(CODE) (1 + LUTK[sense voltage] x LUTTEMP[TEMP])

1 0 0
The VDAC(CODE) calculation simplifies to:

VDAC(CODE) = VSET(CODE) (1 + LUTK[ADCIN_] x LUTTEMP[TEMP])

1 0 1
The VDAC(CODE) calculation simplifies to:

VDAC(CODE) = VSET(CODE) + USRK x LUTK[VSET] x LUTTEMP[TEMP]

1 1 0
The VDAC(CODE) calculation simplifies to:

VDAC(CODE) = VSET(CODE) + USRK x LUTK[sense voltage] x LUTTEMP[TEMP]

1 1 1
The VDAC(CODE) calculation simplifies to:

VDAC(CODE) = VSET(CODE) + USRK x LUTK[ADCIN_] x LUTTEMP[TEMP]

T_COMP1 T_COMP0 FUNCTION

0 0
A change in temperature does not trigger a VDAC(CODE) calculation. Any VDAC(CODE)
calculation triggered in another way does not include the temperature lookup. This bit setting
simplifies the VDAC(CODE) calculation to VDAC(CODE) = VSET(CODE) (1 + LUTK[K]).

0 1
A change in temperature does not trigger a VDAC(CODE) calculation. Any VDAC(CODE)
calculation triggered in another way does not include the temperature lookup. This bit setting
simplifies the VDAC(CODE) calculation to VDAC(CODE) = VSET(CODE) (1 - LUTK[K]).

1 0
A change in the channel 1/channel 2 external temperature sensor reading triggers a
VDAC(CODE) calculation for the corresponding DAC channel. When a VDAC(CODE) calculation
is triggered, the calculation includes the temperature lookup function.

1 1
A change in the internal temperature sensor reading triggers a VDAC(CODE) calculation for the
corresponding channel. When a VDAC(CODE) calculation is triggered, the calculation includes
the temperature lookup function.
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BIT NAME DATA BIT
RESET
STATE

FUNCTION

X D15–D12 X Don’t care.

INTEMP D11 0
Internal temperature conversion bit. Set to 1 to cause ALARM comparisons for
channel 2 to use the internal temperature conversion result. Set to 0 to cause ALARM
comparisons for channel 2 to use the external temperature conversion result.

ALMCMP D10 0
ALARM comparator bit. Set to 1 to configure the ALARM output in comparator mode.
Set to 0 to configure the ALARM output in interrupt mode.

VGHYST1 D9 0

VGHYST0 D8 0

GATE voltage hysteresis bits. The VGHYST_ bits control the built-in hysteresis level
when using the ALARM function in windowing mode for GATE voltage
measurements. The same value is used for the GATE voltage ALARM measurements
in both channels.

ITHYST1 D7 0

ITHYST0 D6 0

Sense voltage/temperature hysteresis bits. The ITHYST_ bits control the built-in
hysteresis level when using the ALARM function in windowing mode for sense
voltage and temperature measurements. The same value is used for the sense
voltage and temperature ALARM measurements in both channels.

ALM2CLMP1 D5 0

ALM2CLMP0 D4 0
Channel 2 ALARM clamp bits.

ALM1CLMP1 D3 0

ALM1CLMP0 D2 0
Channel 1 ALARM clamp bits.

ALMPOL D1 0
ALARM polarity bit. Set to 1 to force the ALARM output to be active-low. Set to 0 to
force the ALARM output to be active-high.

ALMOPN D0 0

ALARM open-drain/push-pull output bit. Set to 1 to configure the ALARM output as
open-drain. An external pullup or pulldown resistor is required. Multiple ALARM
outputs can be wired together onto a single line in open-drain mode. Set to 0 to
configure the ALARM output as a push-pull output (no external resistor required).
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ITHYST1 ITHYST0 FUNCTION

0 0 8 LSBs of hysteresis.

0 1 16 LSBs of hysteresis.

1 0 32 LSBs of hysteresis.

1 1 64 LSBs of hysteresis.

ALM_CLMP1 ALM_CLMP0 FUNCTION

0 0
Default state. The GATE_ outputs are clamped to the respective external voltage applied at
ACLAMP_ independent of alarms. GATE_ remains clamped until this register value is changed
or a software clear command is issued.

0 1
The corresponding ALARM bit in the ALARM flag register goes high if an ALARM condition is
triggered by a conversion of sense voltage, temperature, or GATE_ voltage. However, the
GATE_ outputs are not clamped.

1 0

Fully automatic clamping. The GATE_ outputs are clamped to the respective external voltage
applied at ACLAMP_ when an ALARM condition is triggered. The clamp is removed if a
subsequent temperature or sense voltage conversion removes the ALARM condition. GATE_
remains clamped when a GATE_ voltage ALARM is triggered. For a GATE_ voltage ALARM,
ALM_CLMP 10 mode functions the same as 11 mode. This exception breaks the feedback
loop created by sampling GATE_ voltage and then clamping the same signal.

1 1

Semi-automatic clamping. The GATE_ outputs are clamped to the respective external voltage
applied at ACLAMP_ when an ALARM condition is triggered. If an ALARM condition is
triggered, the ALM_CLMP bits are overwritten to 00, causing a permanent clamp condition.
Clear this permanent clamp condition with a subsequent write to reset the ALM_CLMP bits.

VGHYST1 VGHYST0 FUNCTION
0 0 8 LSBs of hysteresis.
0 1 16 LSBs of hysteresis.

1 0 32 LSBs of hysteresis.
1 1 64 LSBs of hysteresis.
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BIT NAME DATA BIT RESET STATE FUNCTION

X D15–D12 X Don’t care.

VALARM2 D11 0
Channel 2 GATE voltage ALARM bit. Set to 1 to enable the ALARM functionality for
GATE2 voltage measurements. Set to 0 to disable the ALARM functionality for GATE2
voltage measurements.

VWIN2 D10 0
Channel 2 GATE voltage windowing bit. Set to 1 to monitor the GATE2 voltage with the
ALARM comparator in windowing mode. Set to 0 to monitor the GATE2 voltage with the
ALARM comparator in hysteresis mode.

TALARM2 D9 0
Channel 2 temperature ALARM bit. Set to 1 to enable the ALARM functionality for
channel 2 temperature measurements. Set to 0 to disable the ALARM functionality for
channel 2 temperature measurements.

TWIN2 D8 0
Channel 2 temperature windowing bit. Set to 1 to monitor the channel 2 temperature
with the ALARM comparator in windowing mode. Set to 0 to monitor the channel 2
temperature with the ALARM comparator in hysteresis mode.

IALARM2 D7 0
Channel 2 sense voltage ALARM bit. Set to 1 to enable the ALARM functionality for
channel 2 sense voltage measurements. Set to 0 to disable the ALARM functionality for
channel 2 sense voltage measurements.

IWIN2 D6 0
Channel 2 sense voltage windowing bit. Set to 1 to monitor the channel 2 sense
voltage with the ALARM comparator in windowing mode. Set to 0 to monitor the
channel 2 sense voltage with the ALARM comparator in hysteresis mode.

VALARM1 D5 0
Channel 1 GATE voltage ALARM bit. Set to 1 to enable the ALARM functionality for
GATE1 voltage measurements. Set to 0 to disable the ALARM functionality for GATE1
voltage measurements.

VWIN1 D4 0
Channel 1 GATE voltage windowing bit. Set to 1 to monitor the GATE1 voltage with the
ALARM comparator in windowing mode. Set to 0 to monitor the GATE1 voltage with the
ALARM comparator in hysteresis mode.

TALARM1 D3 0
Channel 1 temperature ALARM bit. Set to 1 to enable the ALARM functionality for
channel 1 temperature measurements. Set to 0 to disable the ALARM functionality for
channel 1 temperature measurements.

TWIN1 D2 0
Channel 1 temperature windowing bit. Set to 1 to monitor the channel 1 temperature
with the ALARM comparator in windowing mode. Set to 0 to monitor the channel 1
temperature with the ALARM comparator in hysteresis mode.

IALARM1 D1 0
Channel 1 sense voltage ALARM bit. Set to 1 to enable the ALARM functionality for
channel 1 sense voltage measurements. Set to 0 to disable the ALARM functionality for
channel 1 sense voltage measurements.

IWIN1 D0 0
Channel 1 sense voltage windowing bit. Set to 1 to monitor the channel 1 sense
voltage with the ALARM comparator in windowing mode. Set to 0 to monitor the
channel 1 sense voltage with the ALARM comparator in hysteresis mode.
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BIT NAME DATA BIT RESET STATE FUNCTION

X D15–D12 X Don’t care.

VSET11–VSET0 D11–D0 0000 0000 0000 VSET11 is the MSB and VSET0 is the LSB. Data format is straight binary.

BIT NAME DATA BIT RESET STATE FUNCTION

X D15–D12 X Don’t care.

K11–K0 D11–D0 N/A K11 is the MSB and K0 is the LSB. Data format is straight binary.
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BIT NAME DATA BIT RESET STATE FUNCTION

X D15–D12 X Don’t care.

DAC11–DAC0 D11–D0 0000 0000 0000 DAC11 is the MSB and DAC0 is the LSB. Data format is straight binary.

BIT NAME DATA BIT RESET STATE FUNCTION

X D15–D12 X Don’t care.

DAC11–DAC0 D11–D0 N/A DAC11 is the MSB and DAC0 is the LSB. Data format is straight binary.

BIT NAME DATA BIT RESET STATE FUNCTION

X D15–D5 X Don’t care.

HVCAL2 D4 0
Channel 2 high-side calibration bit. Set to 1 to short circuit the current-
sense amplifier inputs so that only the offset is apparent at the
PGAOUT2 output and the channel 2 current-sense conversion.

HVCAL1 D3 0
Channel 1 high-side calibration bit. Set to 1 to short circuit the current-
sense amplifier inputs so that only the offset is apparent at the
PGAOUT1 output and the channel 1 current-sense conversion.

TRACK D2 0

Acquisition/tracking bit. Set to 0 to force the next current-sense
calibration to run in acquisition mode. Set to 1 to force the next
calibration to run in tracking mode. Set TRACK to 0 the first time through
a calibration.

DOCAL D1 0

Dual calibration bit. Set to 1 to run a current-sense self-calibration routine
in both channels 1 and 2. At the end of the calibration routine, DOCAL is
set to 0. When DOCAL and SELFTIME are both set to 1, the internal timer
is reset at the end of the routine and waits another 13ms before
performing the next self-timed calibration.

SELFTIME D0 0

Self-time bit. Set to 1 to perform a calibration of the current-sense
amplifier in both channels 1 and 2 on a self-timed periodic basis
(approximately every 15ms). When set to the default state of 0,
calibration only occurs when DOCAL is set to 1.
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BIT NAME DATA BIT RESET STATE FUNCTION

X D15–D12 X Don’t care.

CONCONV D11 0

Set to 1 to command continuous ADC conversions. The ADCMON bit in
the hardware configuration register must be to set to 1 to load ADC
results into the FIFO. Continuous conversions are only applicable in clock
modes 00 and 01. When CONCONV is set to 1, the ADC continuously
converts the channels selected by the ADC conversion register using the
conversion mode selected by the CKSEL1/CKSEL0 bits. Results are
accumulated in the FIFO. Empty the FIFO quickly enough to prevent
overflow conditions.

CH10 D10 0 Set to 1 to convert the ADCIN2 voltage in the next ADC conversion cycle.

CH9 D9 0
Set to 1 to convert the GATE2 voltage in the next ADC conversion cycle.
Also, the PD2-3 bit in the shutdown register must be set to 0.

CH8 D8 0
Set to 1 to convert the channel 2 DAC code in the next ADC conversion
cycle.

CH7 D7 0
Set to 1 to convert the channel 2 sense voltage in the next ADC
conversion cycle.

CH6 D6 0
Set to 1 to convert the channel 2 external temperature-sensor
measurement in the next ADC conversion cycle.

CH5 D5 0 Set to 1 to convert the ADCIN1 voltage in the next ADC conversion cycle.

CH4 D4 0
Set to 1 to convert the GATE1 voltage in the next ADC conversion cycle.
Also, the PD1-3 bit in the shutdown register must be set to 0.

CH3 D3 0
Set to 1 to convert the channel 1 DAC code in the next ADC conversion
cycle.

CH2 D2 0
Set to 1 to convert the channel 1 sense voltage in the next ADC
conversion cycle.

CH1 D1 0
Set to 1 to convert the channel 1 external temperature sensor
measurement in the next ADC conversion cycle.

CH0 D0 0
Set to 1 to convert the internal temperature sensor measurement in the
next ADC conversion cycle.
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BIT NAME DATA BIT RESET STATE FUNCTION

X D15–D12 X Don’t care.

FULLPD D11 1

Set to 1 to power down all internal blocks. FULLPD takes precedence
over any of the other power-down control bits. All commands in progress
are suspended and the DACs and ADC are disabled. The serial
interface remains functional. FULLPD is set to 1 on power-up. Set the
FULLPD bit to 0 after power-up and before writing any other commands
to activate all internal blocks.

FBGON D10 0

Set to 1 to force the internal bandgap voltage block to power up, remain
powered up between conversions, and avoid the 50μs reference power-
up delay time. Forcing the internal reference to remain on increases the
power dissipation. Set FBGON to its default state of 0 to power the
bandgap voltage as required by the ADC.

WDGPD D9 0

Set to 1 to turn off the watchdog oscillator. The watchdog oscillator
monitors the internal ALU and resets the logic state to the startup
condition after 80ms. This reduces power consumption but prevents the
self-monitoring function of the watchdog timer.

OSCPD D8 0
Set to 1 to power down the internal oscillator. OSCPD is automatically
reset to 0 after receiving the next interface command.

PD2-3 D7 1 Set to 1 to power down the channel 2 current-sense amplifier.

PD2-2 D6 1 Set to 1 to power down the channel 2 gate-drive amplifier.

PD2-1 D5 1
Set to 1 to power down the channel 2 DAC summing node
(MAX11014)/DAC buffer (MAX11015). The summing node acts as a
buffer in the MAX11015.

PD2-0 D4 1 Set to 1 to power down the channel 2 DAC.

PD1-3 D3 1 Set to 1 to power down the channel 1 current-sense amplifier.

PD1-2 D2 1 Set to 1 to power down the channel 1 gate-drive amplifier.

PD1-1 D1 1
Set to 1 to power down the channel 1 DAC summing node
(MAX11014)/DAC buffer (MAX11015). The summing node acts as a
buffer in the MAX11015.

PD1-0 D0 1 Set to 1 to power down the channel 1 DAC.

BIT NAME DATA BIT RESET STATE FUNCTION

X D15–D2 X Don’t care.

DACCH2 D1 N/A
Set to 1 to load the channel 2 DAC output register with the value stored
in the channel 2 DAC input register.

DACCH1 D0 N/A
Set to 1 to load the channel 1 DAC output register with the value stored
in the channel 1 DAC input register.
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BIT NAME DATA BIT RESET STATE FUNCTION

X D15–D7 X Don’t care.

FULLRESET D6 N/A

ARMRESET D5 0

Write the following sequence to perform a full reset and return all internal
registers to their respective reset state:
Write to the software clear register once with FULLRESET = 0 and
ARMRESET = 1. Write a second word to the software clear register with
FULLRESET = 1 and ARMRESET = 0.
The full reset takes effect after completion of the second write to this
register.
After a full software reset, the internal registers return to their power-on
state, but the internal oscillator remains running (unlike at power-up).
After a full software reset, it is not necessary to set the FULLPD bit to 0
(as it is on a normal power-on reset) before attempting any other
commands. The BUSY output is set high and the ALU initializes internal
RAM before setting BUSY low.

ALMSCLR D4 N/A
Set to 1 to reset all ALARM threshold registers and the ALARM flag
register.

CACHECLR D3 N/A

Set to 1 to force the ALU to clear the pointers and lookup value cache to
their power-up values. This forces an LUT operation and a VDAC(CODE)
calculation for the next sample, regardless of whether the sample
produces a table pointer that is different.

FIFOCLR D2 N/A Set to 1 to reset the FIFO address pointers and clear the FIFO’s contents.

DAC2CLR D1 N/A Set to 1 to reset the channel 2 DAC input and output registers.

DAC1CLR D0 N/A Set to 1 to reset the channel 1 DAC input and output registers.

BIT NAME DATA BIT RESET STATE FUNCTION

LUTWORD7–
LUTWORD0

D15–D8 0000 0000
Set these 8 bits to determine the number of LUT words to be
read/written.

LUTADD7–
LUTADD0

D7–D0 0000 0000
Set these 8 bits to determine the base address for the read/write
operation.
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BIT NAME DATA BIT RESET STATE FUNCTION

LUTDAT15–
LUTDAT0

D15–D0 N/A The 16-bit data word written to the LUT data or configuration memory space.

DATA BITS

CHANNEL TAG

D15 D14 D13 D12
D11 D10–D1 D0

CONVERSION-DATA ORIGIN

0 0 0 0 MSB — LSB Internal temperature sensor.

0 0 0 1 MSB — LSB Channel 1 external temperature sensor.

0 0 1 0 MSB — LSB Channel 1 sense voltage.

0 0 1 1 MSB — LSB Channel 1 DAC input register.

0 1 0 0 MSB — LSB Channel 1 GATE voltage.

0 1 0 1 MSB — LSB ADCIN1 voltage.

0 1 1 0 MSB — LSB Channel 2 external temperature sensor.

0 1 1 1 MSB — LSB Channel 2 sense voltage.

1 0 0 0 MSB — LSB Channel 2 DAC input register.

1 0 0 1 MSB — LSB Channel 2 GATE voltage.

1 0 1 0 MSB — LSB ADCIN2 voltage.

1 0 1 1 MSB — LSB Reserved.

1 1 0 D12 D11 — LSB
LUT data value. See Table 28. Bit D12 is the MSB for the
LUT configuration words. Bit D11 is the MSB for all other
LUT reads.

1 1 1 0 MSB — LSB
Conversion may be corrupted. This occurs only when
arriving data causes the FIFO to overflow at the same time
data is being read out.

1 1 1 1 MSB — LSB
Empty FIFO. The current value of the flag register is read
out in place of the FIFO data.
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BIT NAME DATA BIT RESET FUNCTION

X D15–D7 X Don’t care.

RESTART D6 0
RESTART is set to 1 after either a watchdog timer reset or by commanding a
software reset through the software clear register’s FULL RESET function.
RESTART returns to 0 after a power-on reset or a flag register read command.

ALUBUSY D5 0
ALUBUSY is set to 1 when the ALU is performing other tasks not covered by
specific status bits elsewhere in this register. This includes, for example, the
internal memory initialization after power-up.

PGABUSY D4 0
PGABUSY is set to 1 when the ALU is performing a PGA calibration (whether
commanded or self-timed).

ADCBUSY D3 0
ADCBUSY is set to 1 when the ADC is busy, an ALARM value is being checked,
or the ADC results are being loaded into the FIFO. ADCBUSY returns to 0 after
the ADC completes all of the conversions in the current scan.

VGBUSY D2 1
VGBUSY is set to 1 when the ALU is performing a lookup and interpolation or
VDAC(CODE) calculation for either channel.

FIFOEMP D1 1
FIFOEMP is set to 1 when the FIFO is empty and contains no data. FIFOEMP is
reset to 0 if data is written into the FIFO. Writing to the software clear register with
FIFOCLR set to 1 causes the FIFO to be cleared, which then sets FIFOEMP to 1.

FIFOOVR D0 0

FIFOOVR functions in one of two modes:
1) Reading the ADC data: FIFOOVR is set to 1 if the FIFO has a data overflow.
FIFOOVR is reset to 0 by reading the flag register or by clearing the FIFO
through the software clear register. Emptying the FIFO does not clear the
FIFOOVR bit.
2) Reading the LUT data: When commanding an LUT read, the FIFO is no longer
allowed to overflow (as it is for normal ADC monitoring). FIFOOVR is set to 1 if
the LUT is full and set to 0 if the LUT is not full, for that instant in time only.
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BIT NAME DATA BIT RESET STATE FUNCTION

X D15–D12 X Don’t care.

HIGH-V2 D11 0
HIGH-V2 is set to 1 when the GATE2 voltage exceeds the high threshold
setting. HIGH-V2 is reset to 0 by either a read of the ALARM flag register
or a software clear command.

LOW-V2 D10 0
LOW-V2 is set to 1 when the GATE2 voltage decreases below the low
threshold setting. LOW-V2 is reset to 0 by either a read of the ALARM
flag register or a software clear command.

HIGH-I2 D9 0
HIGH-I2 is set to 1 when the channel 2 sense voltage exceeds the high
threshold setting. HIGH-I2 is reset to 0 by either a read of the ALARM
flag register or a software clear command.

LOW-I2 D8 0
LOW-I2 is set to 1 when the channel 2 sense voltage decreases below
the low threshold setting. LOW-I2 is reset to 0 by either a read of the
ALARM flag register or a software clear command.

HIGH-T2 D7 0
HIGH-T2 is set to 1 when the channel 2 external temperature exceeds
the high threshold setting. HIGH-T2 is reset to 0 by either a read of the
ALARM flag register or a software clear command.

LOW-T2 D6 0
LOW-T2 is set to a 1 when the channel 2 external temperature
decreases below the low threshold setting. LOW-T2 is reset to 0 by
either a read of the ALARM flag register or a software clear command.

HIGH-V1 D5 0
HIGH-V1 is set to 1 when the GATE1 voltage exceeds the high threshold
setting. HIGH-V1 is reset to 0 by either a read of the ALARM flag register
or a software clear command.

LOW-V1 D4 0
LOW-V1 is set to 1 when the GATE1 voltage decreases below the low
threshold setting. LOW-V1 is reset to 0 by either a read of the ALARM
flag register or a software clear command.

HIGH-I1 D3 0
HIGH-I1 is set to 1 when the channel 1 sense voltage exceeds the high
threshold setting. HIGH-I1 is reset to 0 by either a read of the ALARM
flag register or a software clear command.

LOW-I1 D2 0
LOW-I1 is set to 1 when the channel 1 sense voltage decreases below
the low threshold setting. LOW-I1 is reset to 0 by either a read of the
ALARM flag register or a software clear command.

HIGH-T1 D1 0
HIGH-T1 is set to 1 when the channel 1 external temperature exceeds
the high threshold setting. HIGH-T1 is reset to 0 by either a read of the
ALARM flag register or a software clear command.

LOW-T1 D0 0
LOW-T1 is set to a 1 when the channel 1 external temperature
decreases below the low threshold setting. LOW-T1 is reset to 0 by
either a read of the ALARM flag register or a software clear command.
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GATE1/2 OUTPUT

BUSY (OUTPUT)

BUSY TIMING: EXAMPLE 1

ADCBUSY
(FLAG REGISTER BIT)

ALUBUSY
(FLAG REGISTER BIT)

BUSY OUTPUT

ADCBUSY
(FLAG REGISTER BIT)

ALUBUSY
(FLAG REGISTER BIT)

BUSY TIMING: EXAMPLE 2

CNVST

CNVST
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WINDOW OF VALUES THAT DO N0T TRIGGER AN ALARM

1111 1111 1111
MOST POSITIVE VALUE

(DEFAULT FOR HIGH
THRESHOLD REGISTERS)

0000 0000 0000
MOST NEGATIVE VALUE

(DEFAULT FOR LOW
THRESHOLD REGISTERS)

HIGH THRESHOLD
REGISTER VALUE

LOW THRESHOLD
REGISTER VALUE

ACTUAL
MEASUREMENT

VALUE; THEREFORE,
ALARM TRIGGERS

BUILT IN 8–64 LSBs
OF HYSTERESIS

BUILT IN 8–64 LSBs
OF HYSTERESIS

HIGH
THRESHOLD

REGISTER

VOLTAGE OR
TEMPERATURE

MEASUREMENT VALUE

ALARM
COMPARATOR
(ACTIVE-LOW)

TIME

ALARM INTERRUPT
(ACTIVE-LOW)

READ ALARM
FLAG REGISTER

READ ALARM
FLAG REGISTER

READ ALARM
FLAG REGISTER

BUILT-IN
HYSTERESIS

LOW
THRESHOLD

REGISTER

BUILT-IN
HYSTERESIS



56 ______________________________________________________________________________________

WINDOW OF VALUES THAT DO NOT TRIGGER AN ALARM

1111 1111 1111
MOST POSITIVE VALUE

(DEFAULT FOR HIGH
THRESHOLD REGISTERS)

0000 0000 0000
MOST NEGATIVE VALUE

(DEFAULT FOR LOW
THRESHOLD REGISTERS)

HIGH THRESHOLD
REGISTER VALUE

LOW THRESHOLD
REGISTER VALUE

ACTUAL MEASUREMENT
VALUE, THEREFORE
ALARM TRIGGERS

ALARM REMOVED
AFTER CROSSING
BACK BELOW THIS

LEVEL

ALARM TRIGGERED
WHEN EXCEEDING

THIS LEVEL
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LOW
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15
KLUT2BASE 0xC7

KLUT1BASE 0xC6

TLUT2BASE 0xC5

TLUT1BASE 0xC4

KLUT2CNFG 0xC3

0xC2

TLUT2CNFG 0xC1

TLUT1CNFG 0xC0

KLUT2 VALUE 48 0xBF

KLUT2 VALUE 47 0xBE

KLUT2 VALUE 1

KLUT2 VALUE 0

KLUT1 VALUE 47

KLUT1 VALUE 46

KLUT1 VALUE 1

KLUT1 VALUE 0

TLUT2 VALUE 47

TLUT2 VALUE 46

TLUT2 VALUE 1

TLUT2 VALUE 0

TLUT1 VALUE 47

TLUT1 VALUE 46

0x31

0x30

0x2F

0x2E

HARD ADDRESS VALUE

0x61

0x60

0x5F

0x5E

HARD ADDRESS VALUE

0x91

0x90

0x8F

0x8E

HARD ADDRESS VALUE

HARD ADDRESS VALUE

HARD ADDRESS VALUE

HARD ADDRESS VALUE

HARD ADDRESS VALUE

HARD ADDRESS VALUE

HARD ADDRESS VALUE

HARD ADDRESS VALUE

HARD ADDRESS VALUE

TLUT1 VALUE 1

TLUT1 VALUE 0

KLUT1CNFG

0x00 HARD ADDRESS VALUE

0x01
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S
SR
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LUTADD7–LUTADD0 HEX FUNCTION

0000 0000 to 0010 1111 00 to 2F TLUT1-0 to TLUT1-47

0011 0000 to 0101 1111 30 to 5F TLUT2-0 to TLUT2-47

0110 0000 to 1000 1111 60 to 8F KLUT1-0 to KLUT1-47

1001 0000 to 1011 1111 90 to BF KLUT2-0 to KLUT2-47

1100 0000 C0 TLUT1 configuration

1100 0001 C1 TLUT2 configuration

1100 0010 C2 KLUT1 configuration

1100 0011 C3 KLUT2 configuration

1100 0100 C4 TLUT1 base

1100 0101 C5 TLUT2 base

1100 0110 C6 KLUT1 base

1100 0111 C7 KLUT2 base

LUTDAT15 LUTDAT0ADDRESS
NAME

LUTADD7–
LUTADD0

(HEX) D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

TLUT1 00 to 2F 1 1 0 X MSB — — — — — — — — — — LSB

TLUT2 30 to 5F 1 1 0 X MSB — — — — — — — — — — LSB

KLUT1 60 to 8F 1 1 0 X MSB — — — — — — — — — — LSB

KLUT2 90 to BF 1 1 0 X MSB — — — — — — — — — — LSB

TLUT1
Configuration

C0 1 1 0 See Table 28b for bit details.

TLUT2
Configuration

C1 1 1 0 See Table 28b for bit details.

KLUT1
Configuration

C2 1 1 0 See Table 28b for bit details.

KLUT2
Configuration

C3 1 1 0 See Table 28b for bit details.

TLUT1 Base C4 1 1 0 X MSB — — — — — — — — — — LSB

TLUT2 Base C5 1 1 0 X MSB — — — — — — — — — — LSB

KLUT1 Base C6 1 1 0 X MSB — — — — — — — — — — LSB

KLUT2 Base C7 1 1 0 X MSB — — — — — — — — — — LSB
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BIT NAME DATA BIT RESET FUNCTION

SIZE5 D12 0

SIZE4 D11 0

SIZE3 D10 0

SIZE2 D9 0

SIZE1 D8 0

SIZE0 D7 0

The SIZE field is a straight binary representation of the size of the respective LUT.
SIZE5 is the MSB of the 6 SIZE bits. SIZE0 is the LSB. Set the size of the LUT between
eight entries (001000) and 48 entries (110000).

HYS2 D6 0

HYS1 D5 0

HYS0 D4 0

The HYS2, HYS1, and HYS0 bits set the hysteresis bit threshold for each LUT. When
the difference between the last index value and the next index value is less than the
value set by HYS2, HYS1, and HYS0 bits, the LUT operation for that parameter is
omitted and the last value calculated for the respective LUT is used.
Set the HYS2 (MSB), HYS1, and HYS0 (LSB) bits to the following hysteresis bit values:
000: 0 bits (a new LUT operation is always performed)
001: 1 bit (if the value differs by 1 bit, a new LUT operation is performed)
010: 2 bits
011: 4 bits
100: 8 bits
101: 16 bits
110: 32 bits
111: 64 bits

STEP3 D3 0

STEP2 D2 0

STEP1 D1 0

STEP0 D0 0

The STEP3–STEP0 bits determine the LUT 12-bit step size. The step size is a 2N value.
The N value is determined by the STEP bits, with STEP3 being the MSB and STEP0
the LSB. See Table 28c for the TLUT and KLUT step-size equivalents.

STEP3 STEP2 STEP1 STEP0 LUT STEP SIZE
TLUT STEP-SIZE

EQUIVALENT
KLUT STEP-SIZE

EQUIVALENT

0 0 0 0 1 +0.125°C 1

0 0 0 1 2 +0.25°C 2

0 0 1 0 4 +0.5°C 4

0 0 1 1 8 +1°C 8

0 1 0 0 16 +2°C 16

0 1 0 1 32 +4°C 32

0 1 1 0 64 +8°C 64

0 1 1 1 128 +16°C 128

1 0 0 0 256 +32°C 256

1 0 0 1 512 +64°C 512

1 0 1 0 Reserved. Do not use.

1 0 1 1 Reserved. Do not use.

1 1 0 0 Reserved. Do not use.

1 1 0 1 Reserved. Do not use.

1 1 1 0 Reserved. Do not use.

1 1 1 1 Reserved. Do not use.
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BIT NAME DATA BIT RESET STATE FUNCTION

BASE11–BASE0 D11–D0 N/A

The base value signifies the starting point for the LUT. The KLUT base
value is stored in binary format, with the LSB equaling 1. The TLUT base
value is stored in two’s-complement format, with the LSB equaling
+0.125°C.

KLUT2CNFG 0xC3

KLUT1CNFG 0xC2

TLUT2CNFG 0xC1

T LUT1CNFG = 0 0100 0xxx 0111 0xC0

0x00

TLUT1 VALUE 1

TLUT1 VALUE 0

0x01

TLUT1 VALUE 3

TLUT1 VALUE 2

TLUT1 VALUE 5

TLUT1 VALUE 4

TLUT1 VALUE 7

TLUT1 VALUE 6

TLUT1 VALUE 8 = UNUSED

0x02

0x03

0x04

0x05

0x06

0x07

0x08

TLUT1BASE = -30°C

KLUT2BASE 0xC7

KLUT1BASE 0xC6

TLUT2BASE 0xC5

TLUT1BASE = 1111 0001 0000 (-30˚C) 0xC4

-14°C

+2°C

+18°C

+34°C

+50°C

+66°C

+82°C
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V

x d=

KLUT2CNFG 0xC3

KLUT1CNFG = 0 0100 1xxx 1000 0xC2

TLUT2CNFG 0xC1

T LUT1CNFG 0xC0

0x60

KLUT1 VALUE 1

KLUT1 VALUE 0

0x61

KLUT1 VALUE 3

KLUT1 VALUE 2

KLUT1 VALUE 5

KLUT1 VALUE 4

KLUT1 VALUE 7

KLUT1 VALUE 6

KLUT1 VALUE 8

0x62

0x63

0x64

0x65

0x66

0x67

0x68

 KLUT1BASE = 0.4999V

KLUT2BASE 0xC7

KLUT1BASE = 0011 0011 0011 (819d) 0xC6

TLUT2BASE 0xC5

TLUT1BASE 0xC4

0.6561V

0.8124V

0.9686V

1.1249V

1.2811V

1.4374V

1.5936V

1.7499V

KLUT1 VALUE 9 = UNUSED
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WRITE TO THE ADC
CONVERSION REGISTER TO

SET UP THE SCAN

CH0 (INTERNAL
TEMPERATURE) RESULT
LOADED INTO THE FIFO

CLOCK MODE 11 EXAMPLE 1: COMMAND A SCAN OF CHANNELS 0, 5, AND 10 WITH AN INTERNAL REFERENCE.

INTERNALLY* INT REFERENCE POWERS UP IN 45μs
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END OF SCAN,
REFERENCE AND

TEMPERATURE SENSOR
POWER DOWN

AUTOMATICALLY

CH5 LOADED
INTO THE FIFO

CH10 LOADED
INTO THE FIFO

tCNV11 tACQ11 tACQ11

*ALL TIMING SPECIFICATIONS ARE TYPICAL.

CNVST
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•

BUSY

CNVST

WRITE TO THE ADC
CONVERSION REGISTER TO

SET UP THE SCAN

CH6 (EXTERNAL
TEMPERATURE) RESULT
LOADED INTO THE FIFO

CLOCK MODE TIMING EXAMPLE 2: COMMANDS A SCAN OF CHANNELS 5, 6, AND 10 WITH AN INTERNAL REFERENCE.

INTERNALLY* INT REFERENCE POWERS UP IN 45μs
 1

.5
μ

s A
CQ

UI
SI

TI
ON
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F 

CH
5

TEMPERATURE CONVERSION IN
30μs

IDLE, BUT REFERENCE
STAYS POWERED UP

3.
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E
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CH

5 IDLE, BUT REFERENCE
AND TEMPERATURE
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3.
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END OF SCAN,
REFERENCE AND

TEMPERATURE SENSOR
POWER DOWN

AUTOMATICALLY

CH5 LOADED
INTO THE FIFO

CH10 LOADED
INTO THE FIFO

tPUINT
tACQ11tCNV11

TE
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P 
SE
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OR
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ER
S 

UP
,
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ES

 IN
 5
μ

s

*ALL TIMING SPECIFICATIONS ARE TYPICAL.
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ENOB SINAD   (   . ) / .= − 1 76 6 02

SINAD dB x SIGNAL NOISERMS RMS ( )     log ( / )= 20

SNR x N dB  ( .     . )= +6 02 1 76
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REGISTER
MNEMONIC

REGISTER
ADDRESS (hex)

CODE WRITTEN NOTES

SHUT 0x64 0x0000 Removes the global power-down.

SHUT 0x64 0x0000 Powers up all parts of the MAX11014.

SCLR 0x74 0x0020 Arms the full reset.

SCLR 0x74 0x0040 Completes the full reset.

SCLR 0x74 0x0020 Arms the full reset.*

SCLR 0x74 0x0040 Completes the full reset.*

FLAG 0xF6
Read of FLAG register to verify reset good. Code should read
0xX042 if reset good.

SHUT 0x64 0x0000 Removes the global power-down.

SHUT 0x64 0x0000 Powers up all parts of the MAX11014.

HCFG 0x38 0x004F Sets internal references for both DAC and ADC.

THRUDAC1 0x4A 0x7FF Midscale on DAC1, sets sense voltage to 312.5mV.

THRUDAC2 0x4E 0x7FF Midscale on DAC2, sets sense voltage to 312.5mV.

PGACAL 0x5E 0x0002 Completes tracking CAL (wait for BUSY to fall).

ALMHCFG 0x3C 0x0014 Releases GATE clamps and regulation begins.

www.maxim-ic.com.cn/packages

48 TQFN-EP T4877-6 21-0144
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