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5 Device Family Comparison Table

PRODUCT RESOLUTION (Bits) NUMBER OF INPUTS
ADS124S08 24 12 analog inputs
ADS124S06 24 6 analog inputs
ADS114S08 16 12 analog inputs
ADS114S06 16 6 analog inputs

6 Pin Configuration and Functions
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The analog input functions (AIN6—AIN11) are not available on pins 19 to 22, 31, and 32 for the ADS124S06.
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Pin Functions

PIN
NO. NAME FUNCTION DESCRIPTION®
1 AINCOM Analog input Common analog input for single-ended measurements
2 AIN5 Analog input Analog input 5
3 AIN4 Analog input Analog input 4
4 AIN3 Analog input Analog input 3
5 AIN2 Analog input Analog input 2
6 AIN1 Analog input Analog input 1
7 AINO Analog input Analog input 0
8 START/SYNC Digital input Start conversion
9 [ Digital input Chip select; active low
10 DIN Digital input Serial data input
11 SCLK Digital input Serial clock input
12 DOUT/DRDY Digital output Serial data output combined with data ready; active low
13 DRDY Digital output Data ready; active low
14 DGND Digital ground Digital ground
15 |OVDD Digital supply ggtﬁ;_llo power supply. In case IOVDD is not tied to DVDD, connect a 100-nF (or larger) capacitor to
16 DVDD Digital supply Digital core power supply. Connect a 100-nF (or larger) capacitor to DGND.
17 CLK Digital input External clock input. Connect to DGND to use the internal oscillator.
18 RESET Digital input Reset; active low
19 GPIO3/AIN11 Analog input/output General-purpose 1/0@; analog input 11 (ADS124S08 only)
20 GPIO2/AIN10 Analog input/output General-purpose 1/0@; analog input 10 (ADS124S08 only)
21 GPIO1/AIN9 Analog input/output General-purpose 1/0@; analog input 9 (ADS124S08 only)
22 GPIOO0/AIN8 Analog input/output General-purpose 1/0@; analog input 8 (ADS124S08 only)
23 REFOUT Analog output nggéveer\écf)g;%iﬁfse;r:;e?tput. Connect a 1-pF to 47-pF capacitor to REFCOM if the internal
24 REFCOM Analog output Negative voltage reference output. Connect to AVSS.
25 NC — Leave unconnected or connect to AVSS
26 AVDD Analog supply Positive analog power supply. Connect a 330-nF (or larger) capacitor to AVSS.
27 AVSS Analog supply Negative analog power supply
28 AVSS-SW Analog supply Negative analog power supply; low-side switch. Connect to AVSS.
29 REFNO Analog input Negative external reference input O
30 REFPO Analog input Positive external reference input 0
31 REFN1/AIN7 Analog input Negative external reference input 1; analog input 7 (ADS124S08 only)
32 REFP1/AIN6 Analog input Positive external reference input 1; analog input 6 (ADS124S08 only)
Thermal pad — RHB package only. Thermal power pad. Connect to AVSS.

(1) See the Unused Inputs and Outputs section for details on how to connect unused pins.
(2) General-purpose inputs and outputs use logic levels based on the analog supply.

Copyright © 2016-2017, Texas Instruments Incorporated
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7 Specifications

7.1 Absolute Maximum Ratings®

MIN MAX UNIT
AVDD to AVSS -0.3 5.5
AVSS to DGND -2.8 0.3
Power-supply voltage \%
DVDD to DGND -0.3 3.9
IOVDD to DGND -0.3 5.5
Analog input voltage | AINx, GPIOx, REFPx, REFNx, REFCOM AVSS -0.3 AVDD + 0.3 \Y,
C CS, SCLK, DIN, DOUT/DRDY, DRDY,
Digital input voltage START, RESET, CLK DGND - 0.3 I0VDD + 0.3 \Y
Continuous, AVSS-SW, REFNO, REFOUT -100 100
Input current - - - mA
Continuous, all other pins except power-supply pins -10 10
Junction, T, 150
Temperature °C
Storage, Tsyg —60 150

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

7.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(1) 42500
V(Esb) Electrostatic discharge - — > \%
Charged-device model (CDM), per JEDEC specification JESD22-C101®@ +1000

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

Copyright © 2016-2017, Texas Instruments Incorporated
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7.3 Recommended Operating Conditions
over operating ambient temperature range (unless otherwise noted)
| MIN NOM MAX UNIT
POWER SUPPLY
AVDD to AVSS 2.7 5.25
Analog power supply AVSS to DGND -2.625 0 0.05 \
AVDD to DGND 1.5 5.25
Digital core power supply DVDD to DGND 2.7 3.6 \Y,
Digital 10 power supply I0VDD to DGND DVDD 5.25 \Y,
ANALOG INPUTS®
PGA bypassed AVSS - 0.05 AVDD + 0.05
Viany Absolute input voltage® PGA enabled, gain = 1 to 16 |V|NMAX/|-\-\(/GS;n+—O.11)E; ; |V|NM£<\|/-E)GDa;1 0_%)5/; \%
PGA enabled, gain = 32 to 128 STV i
Vin Differential input voltage Vin = Vaine — Vainn —Vger / Gain Vger / Gain \
VOLTAGE REFERENCE INPUTS®
Vegr \IIDchll;ngeentlal reference input Vier = Vigerey — ViRer 0.5 AVDD — AVSS v
Vieerng Absolute negative reference Negative reference buffer disabled AVSS - 0.05 V(rerpx) — 0.5 \
voltage Negative reference buffer enabled AVSS V(rerpx) — 0.5 \%
Vieren Absolute positive reference Pos!tfve reference buffer disabled V(rernx) + 0.5 AVDD + 0.05 \
voltage Positive reference buffer enabled V(rerny + 0.5 AVDD \%
EXTERNAL CLOCK SOURCE®
fek External clock frequency 2 4.096 4.5 MHz
Duty cycle 40% 50% 60%
GENERAL-PURPOSE INPUTS (GPIOs)
Input voltage | | AVSS — 0.05 AVDD +0.05| Vv
DIGITAL INPUTS (Other than GPIOs)
Input voltage | | DGND lovoD| v
TEMPERATURE RANGE
Ta Operating ambient temperature | | -50 125 ’ °C

(1) AINp and AINy denote the positive and negative inputs of the PGA. Any of the available analog inputs (AINx) can be selected as either
AINp or AINy by the input multiplexer.

(2) Vinwax denotes the maximum differential input voltage, V), that is expected in the application. |V ,ymax| can be smaller than Vgee / Gain.

(3) REFPx and REFNx denote one of the two available external differential reference input pairs.

(4) An external clock is not required when the internal oscillator is used.

7.4 Thermal Information

ADS124S06, ADS124S08
THERMAL METRIC® VQFN (RHB) TQFP (PBS) UNIT

32 PINS 32 PINS
Rosa Junction-to-ambient thermal resistance 45.2 75.5 °C/IW
RoJctop) Junction-to-case (top) thermal resistance 28.3 171 °C/IW
Ross Junction-to-board thermal resistance 15.8 28.5 °C/IW
var Junction-to-top characterization parameter 0.4 0.4 °C/IW
ViB Junction-to-board characterization parameter 15.7 28.3 °C/IW
Roc(bot) Junction-to-case (bottom) thermal resistance 2.3 n/a °C/IW

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.

8 Copyright © 2016-2017, Texas Instruments Incorporated
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7.5 Electrical Characteristics

minimum and maximum specifications apply from T, = -50°C to +125°C; Typical specifications are at T, = 25°C;
all specifications are at AVDD = 2.7 V t0 5.25 V, AVSS =0V, DVDD = I0VDD = 3.3V, all gains, internal reference, internal
oscillator, all data rates, and global chop disabled (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX ‘ UNIT
ANALOG INPUTS
PGA bypassed, 0.5
) AVSS + 0.1V £ Vjang < AVDD - 0.1V :
Absolute input current - nA
PGA enabled, all gains, iy 01 P
Viammin S Viaing < Viainxgmax )
PGA bypassed, 2
. . AVSS + 0.1V = Vungy <AVDD - 0.1V
Absolute input current drift - pA/°C
PGA enabled, all gains, 2
Vamnxmin = Viainx = Viaingmax
PGA bypassed,
) . Vem = AVDD / 2, —Vger € Vi € VRer ! AN
Differential input current -
PGA enabled, all gains, 1 0.02 1 nA
Vem = AVDD / 2, =Vger / Gain € Vi < Vger / Gain :
PGA bypassed, 3
Vem = AVDD / 2, —Vgee £ Viy £V,
Differential input current drift oM EEF IN = TREF pA/°C
PGA enabled, all gains, 1
Vem = AVDD / 2, —Vger / Gain < Vi < Vger / Gain
PGA
. . 1, 2,4,8, 16,
Gain settings 32,64, 128
Startup time Enabling the PGA in conversion mode 190 us
SYSTEM PERFORMANCE
Resolution (no missing codes) 24 Bits
25,5, 10, 16.6,
20, 50, 60, 100,
DR Data rate 200, 400, 800, SPS
1000, 2000, 4000
PGA bypassed, Vcy = AVDD / 2 1 10
INL Integral nonlinearity (best fit) PGA enabled, gain = 1t0 8, Ve = AVDD / 2 2 15 pPPMEsg
PGA enabled, gain = 16 to 128, V¢ = AVDD / 2, 3 15
Ta =-40°C to +85°C
Ta = 25°C, PGA bypassed -120 20 120
Ta = 25°C, PGA enabled, gain=11t0 8 -120 / Gain 20/ Gain 120/ Gain
Ta = 25°C, PGA enabled, gain = 16 to 128 -15 2 15
Ta = 25°C, PGA bypassed, after internal offset On the order of noisepp at the
Vio Input offset voltage calibration set DR and gain ny
Ta = 25°C, PGA enabled, gain = 1 to 128, after On the order of noisepp at the
internal offset calibration set DR and gain
Ta = 25°C, PGA bypassed, global chop enabled -2 0.2 2
Ta = 25°C, PGA enabled, gain = 1 to 128,
-2 0.2 2
global chop enabled
Ta = —40°C to +85°C, PGA bypassed 75 10 75
T =—-40°C to +85°C, PGA enabled, gain = 1 to 128 -100 15 100
PGA bypassed -75 10 75
Offset drift PGA enabled, gain=11t0 8 -200 15 200 | nv/°C
PGA enabled, gain = 16 to 128 -150 15 150
PGA bypassed, global chop enabled -10 2 10
PGA enabled, gain = 1 to 128, global chop enabled -10 2 10
Copyright © 2016-2017, Texas Instruments Incorporated 9
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Electrical Characteristics (continued)

minimum and maximum specifications apply from T, = —50°C to +125°C; Typical specifications are at T, = 25°C;
all specifications are at AVDD = 2.7 V to 5.25 V, AVSS =0V, DVDD = I0VDD = 3.3V, all gains, internal reference, internal
oscillator, all data rates, and global chop disabled (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX | UNIT
SYSTEM PERFORMANCE (continued)
Ta = 25°C, PGA bypassed 40 120
Gain error® Ta = 25°C, PGA enabled, gain = 1 to 32 40 120 ppm
Ta = 25°C, PGA enabled, gain = 64 and 128 40 200
Ta =-40°C to +85°C, PGA bypassed 0.5 1
o Ta =—-40°C to +85°C, PGA enabled, gain = 1 to 128 0.5 2
Gain drift® ppm/°C
PGA bypassed 0.5 1
PGA enabled, gain =1 to 128 1 4
L PGA enabled, gain = 128, DR = 2.5 SPS
- v , ) ,
Noise (input-referred) sinc® filter 19 NVeus
fin = 50 Hz or 60 Hz (+1 Hz), DR = 10 SPS, 88
sinc® filter
fin = 50 Hz or 60 Hz (+1 Hz), DR = 10 SPS, 102
sinc? filter, external fo « = 4.096 MHz
fiy = 50 Hz or 60 Hz (+1 Hz), DR = 20 SPS,
; 79
low-latency filter
o ) fin = 50 Hz or 60 Hz (+1 Hz), DR = 20 SPS, o5
NMRR  Normal-mode rejection ratio® | jow-latency filter, external fe« = 4.096 MHz dB
fin = 50 Hz (+1 Hz), DR = 50 SPS, sinc? filter 87
fiy = 50 Hz (+1 Hz), DR = 50 SPS, 101
sinc® filter, external fo « = 4.096 MHz
fiy = 60 Hz (+1 Hz), DR = 60 SPS, sinc® filter 89
fiy = 60 Hz (+1 Hz), DR = 60 SPS, 105
sinc? filter, external fo « = 4.096 MHz
At dc 110 120
fcm = 50 Hz or 60 Hz (+1 Hz),
: . 120 130
- 3
CMRR Common-mode rejection ratio DR = 2.5 SPS to 10 SPS, sinc” filter dB
fom = 50 Hz or 60 Hz (+1 Hz),
DR = 2.5 SPS, 5 SPS, 10 SPS, 20 SPS, low-latency 115 125
filter
AVDD at dc 90 105
PSRR  Power-supply rejection ratio AVDD at 50 Hz or 60 Hz 100 115 dB
DVDD at dc 100 115

(1) Excluding error of voltage reference.
(2) See the Noise Performance section for more information.
(3) See the 50-Hz and 60-Hz Line Cycle Rejection section for more information.

10 Copyright © 2016-2017, Texas Instruments Incorporated
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Electrical Characteristics (continued)

minimum and maximum specifications apply from T, = -50°C to +125°C; Typical specifications are at T, = 25°C;
all specifications are at AVDD = 2.7 V to 5.25 V, AVSS =0V, DVDD = I0VDD = 3.3V, all gains, internal reference, internal
oscillator, all data rates, and global chop disabled (unless otherwise noted)

WREG command to current flowing out of pin.

PARAMETER ‘ TEST CONDITIONS | MIN TYP MAX | UNIT
VOLTAGE REFERENCE INPUTS
Reference buffers disabled, external Vggr = 2.5V, :
_ REFPL/REFN1 inputs 6 4 6| pAV
Absolute input current
Reference buffers enabled, external Vgeg = 2.5V, _15 5 15 nA
REFP1/REFN1 inputs
INTERNAL VOLTAGE REFERENCE
VRer Output voltage 2.5 \%
Ta = 25°C, TQFP package -0.05% +0.01% 0.05%
Accuracy
Ta = 25°C, VQFN package -0.1% +0.01% 0.1%
. Ta =—-40°C to +85°C 25 8
Temperature drift ppm/°C
Ta =-50°C to +125°C 3 10
AVDD = 2.7 V to 3.3 V, sink and source -5 5
Output current - mA
AVDD = 3.3 Vto 5.25 V, sink and source -10 10
Short-circuit current limit Sink and source 70 100 mA
PSRR  Power-supply rejection ratio AVDD at dc 85 dB
AVDD =27V 10 3.3V, 8
. load current = -5 mA to 5 mA
Load regulation HV/mA
AVDD =33V1t05.25V, 8
load current = —10 mA to 10 mA
Startup time 1-pF capacitor on REFOUT, 0.001% settling 5.9 ms
Capacitive load stability Capacitor on REFOUT 1 a7 uF
Reference noise f=0.1 Hz to 10 Hz, 1-uF capacitor on REFOUT 9 UVpp
INTERNAL OSCILLATOR
fork Frequency 4.096 MHz
Accuracy -1.5% 1.5%
EXCITATION CURRENT SOURCES (IDACS)
10, 50, 100,
Current settings 250, 500, 750, pA
1000, 1500, 2000
. 10 pA to 750 pA, 0.1% deviation AVSS AVDD - 0.4
Compliance voltage — %
1 mAto 2 mA, 0.1% deviation AVSS AVDD - 0.6
Ta = 25°C, 10 pA to 100 pA —5% +0.7% 5%
Accuracy (each IDAC)
Ta =25°C, 250 pAto 2 mA -3% +0.5% 3%
Ta = 25°C, 10 pA to 100 A 0.15% 0.8%
%A”cegt mismatch between Tp = 25°C, 250 pA to 750 pA 0.10% 0.6%
Ta=25°C, 1 mAto2mA 0.07% 0.4%
. 10 pA to 750 pA 20 120
Temperature drift (each IDAC) ppm/°C
1mAto2mA 10 80
Temperature drift matching 10 pA to 100 pA 3 25 ppm/°C
between IDACs 250 pA to 2 mA 2 15
Startup time With internal reference already settled. From end of 22 us

(4) The IDAC current does not change by more than 0.1% from the nominal value when staying within the specified compliance voltage.
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Electrical Characteristics (continued)

minimum and maximum specifications apply from T, = -50°C to +125°C; Typical specifications are at T, = 25°C;
all specifications are at AVDD = 2.7 V to 5.25 V, AVSS =0V, DVDD = I0VDD = 3.3V, all gains, internal reference, internal

oscillator, all data rates, and global chop disabled (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS | MIN TYP MAX | UNIT
BIAS VOLTAGE
Veas  Output voltage settings (SA\A\X?S: :\YSSSS))// 122, Y,
Output impedance 350 Q
Startup time ﬁgmg'gﬁf’):;gafﬁ;e é"fg}j "sg;'i'nze'e“ed analog 2.8 ms
BURNOUT CURRENT SOURCES (BOCS)
Current settings 0.2,1,10 HA
0.2 pA, sinking or sourcing +8%
Accuracy 1 pA, sinking or sourcing +4%
10 pA, sinking or sourcing +2%
PGA RAIL DETECTION
Positive rail threshold Referred to the output of the PGA AVDD - 0.15 \%
Negative rail threshold Referred to the output of the PGA AVSS +0.15 \Y
REFERENCE DETECTION
Threshold 1 0.3 \%
Threshold 2 1/3-(AVDD - AVSS) Y
Threshold 2 accuracy —3% +1% 3%
Pull-together resistance 10 MQ
SUPPLY VOLTAGE MONITORS
(AVDD - AVSS) / 4 monitor +1%
Accuracy -
DVDD / 4 monitor +1%
TEMPERATURE SENSOR
Output voltage Ta=25°C 129 mvV
Temperature coefficient 403 pv/eC
LOW-SIDE POWER SWITCH
Ron On-resistance 1 3 Q
Current through switch 75 mA
GENERAL-PURPOSE INPUT/OUTPUTS (GPIOs)
Vi Logic input level, low AVSS - 0.05 0.3 AVDD \%
ViH Logic input level, high 0.7 AVDD AVDD + 0.05 \Y
VoL Logic output level, low loo =1 mA AVSS 0.2 AVDD \Y
Von Logic output level, high lon =1 mA 0.8 AVDD AVDD \%
DIGITAL INPUT/OUTPUTS
Vi Logic input level, low DGND 0.3 10VvDD Y
Viy Logic input level, high 0.7 I0VDD I0VDD \%
VoL Logic output level, low loo =1 mA DGND 0.2 I0VDD \Y
Von Logic output level, high lon =1 mA 0.8 IOVDD I0VDD \Y
Input current DGND < Vpigital input < 10VDD -1 1 PA
12 Copyright © 2016-2017, Texas Instruments Incorporated
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Electrical Characteristics (continued)

minimum and maximum specifications apply from T, = —50°C to +125°C; Typical specifications are at T, = 25°C;

all specifications are at AVDD = 2.7 V to 5.25 V, AVSS =0V, DVDD = I0VDD = 3.3V, all gains, internal reference, internal

oscillator, all data rates, and global chop disabled (unless otherwise noted)

PARAMETER

TEST CONDITIONS

| MIN TYP

MAX

UNIT

ANALOG SUPPLY CURRENT (AVDD = 3.3 V, External Reference, Internal Reference Disabled, Reference Buffers Disabled, IDACs Disabled, VBIAS
Disabled, Flags Disabled, Internal Oscillator, All Data Rates, V\y =0 V)

Power-down mode 0.1 15
Standby mode, PGA bypassed 70
Conversion mode, PGA bypassed 85
hvon Analog supply current Convers?on mode, PGA enabled, ga?n =1,2 120 135 uA
Conversion mode, PGA enabled, gain = 4, 8 140 155
Conversion mode, PGA enabled, gain = 16, 32 165 180
Conversion mode, PGA enabled, gain = 64 200
Conversion mode, PGA enabled, gain = 128 250
ADDITIONAL ANALOG SUPPLY CURRENTS PER FUNCTION (AVDD = 3.3 V)
Internal 2.5-V reference, no external load 185 280
Positive reference buffer 35 60
Negative reference buffer 25 40
VBIAS buffer, no external load 10
oo Analog supply current IDAC overhead, 10 pA to 250 pA 20 35 uA
IDAC overhead, 500 pA to 750 pA 30
IDAC overhead, 1 mA 40
IDAC overhead, 1.5 mA 50
IDAC overhead, 2 mA 65
PGA rail detection and reference detection circuit 10
DIGITAL SUPPLY CURRENT (DVDD = 10VDD = 3.3 V, All Data Rates, SPI Not Active)
Power-down mode, internal oscillator 0.1
:DVDD + Digital supply current Standby-mode, intefnal oscillat-or 185 uA
10VDD Conversion mode, internal oscillator 225 300
Conversion mode, external fo x = 4.096 MHz 195

POWER DISSIPATION (AVDD = DVDD = IOVDD = 3.3 V, Internal Reference Enabled, Reference Buffers Disabled, IDACs Disabled, VBIAS Disabled,
Flags Disabled, Internal Oscillator, All Data Rates, V\y = 0V, SPI Not Active)

Pp Power dissipation

Conversion mode, PGA enabled, gain = 1

1.75

mw

Copyright © 2016-2017, Texas Instruments Incorporated
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7.6 Timing Characteristics
over operating ambient temperature range, DVDD = 2.7 V to 3.6 V, IOVDD = DVDD to 5.25 V, and
DOUT/DRDY load = 20 pF || 100 kQ to DGND (unless otherwise noted)
| MIN MAX| UNIT®
SERIAL INTERFACE
tacssc) Delay time, first SCLK rising edge after CS falling edge 20 ns
tasces) Delay time, CS rising edge after final SCLK falling edge 20 ns
twcsH) Pulse duration, CS high 30 ns
te(sc) SCLK period 100 ns
tw(scH) Pulse duration, SCLK high 40 ns
tw(scL) Pulse duration, SCLK low 40 ns
tsu(r) Setup time, DIN valid before SCLK falling edge 15 ns
thor Hold time, DIN valid after SCLK falling edge 20 ns
tacmp) Delay time, between bytes or commands 0 ns
RESET PIN
tw(rsL) Pulse duration, RESET low 4 tok
taRsSO) If:e)iﬁ:ﬁy time, first SCLK rising edge after RESET rising edge (or 7th SCLK 4096 toLk
g edge of RESET command)
START/SYNC PIN
tw(sTH) Pulse duration, START/SYNC high 4 tok
tw(sTL) Pulse duration, START/SYNC low 4 tok
Setup time, START/SYNC falling edge (or 7th SCLK falling edge of STOP
tsu(sToR) command) before DRDY falling edge to stop further conversions 32 tok
(continuous conversion mode)
READING CONVERSION DATA WITHOUT RDATA COMMAND
th(SCOR) Hold time, SCLK low before DRDY falling edge @ 28 tok
t4(DRSC) Delay time, SCLK rising edge after DRDY falling edge® 4 tok

(1) tork=1/fork
(2) Only applicable when reading data without the RDATA command. All commands can be send without any SCLK to DRDY signal timing
restrictions.

7.7 Switching Characteristics

over operating ambient temperature range, DVDD = 2.7 V to 3.6 V, IOVDD = DVDD to 5.25 V, and
DOUT/DRDY load = 20 pF || 100 kQ to DGND (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT®

Propagation delay time, CS falling edge to DOUT

tp(CSDO) driven 0 25 ns
Propagation delay time, SCLK rising edge to valid

tp(SCDO) new DOUT 3 30 ns
Propagation delay time, CS rising edge to DOUT high

th(cspoz) impedance 0 25 ns
Propagation delay time, START/SYNC rising edge (or

th(sTDR) first SCLK rising edge of any command or data read) 2 tok
to DRDY rising edge

tw(DRH) Pulse duration, DRDY high 24 toik

t Propagation delay time, last SCLK falling edge of 3 100 ns

P(GPIO) WREG command to GPIOx output valid
SPI timeout per 8 bit®@ 215 toLk

(1) tox=1/fcik
(2) The SPI interface resets when an entire byte is not sent within the specified timeout time.

14 Copyright © 2016-2017, Texas Instruments Incorporated
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| |
twicsH) —N‘ ‘N—
[
| | | | | | | |
:4— tacssc) —N‘ ‘N— teso) —N‘ —N‘ ‘N— tw(scH) }4— tasces) —N‘
SCLK
\ \
tsu(on —N N— ‘4— theor) N— twscL)

XXX XXX XX

NOTE: Single-byte communication is shown. Actual communication can be multiple bytes.

1. Serial Interface Timing Requirements

SCLK

I \ I
—N‘ l4— tpcspo) ‘4— tp(scoo) —N‘ }4— tpcspoz)
‘,_ -———— |

A i G G G G G G G G

NOTE: Single-byte communication is shown. Actual communication can be multiple bytes.

2. Serial Interface Switching Characteristics

[
—P: :4— twrsL)

RESET u

I tyrssc) >
SCLK
|
|
DIN /< RESET command >\ A New command >\

3. RESET Pin and RESET Command Timing Requirements

[
—>  le— tysmy

START/SYNC

4>|_|<7 tw(sTH)
1
|
| |
| |
N to(sTOR) “—>|| i‘* tw(ORH) —>:<— tp(sTOR)
T
|
|

T I
_’: :4— tsu(sTOR)

LJ:

4. START/SYNC Pin Timing Requirements
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1
I I I
I I I
T
DIN /<; START command >\ /<; STOP command: >\
I I T
I I I
I I I
I I T
DRDY —>: 4— tysTOR) —P: [¢— tpsTOR) :
S T I
I

|
—» 4 tsusTOR)

5. START Command Timing Requirements

| |
—NI I'<— thiscor)

T
DRDY !
|

| |

| |

T T

CsS | |

CS | |

| |

| |

| |

|

SCLK :

—P! !1— taorsc)

DOUT/DRDY \_/< Data 1 >< Data 2 >< Data 3 >\_/

6. Read Data Direct (Without an RDATA Command) Timing Requirements

SCLK

DIN /< WREG >< 01h >< 01h >< 01h

\

I

GPIOO set as output

WREG GPIODAT Write two registers GPIOO set high

I

|

|

T

|

|

T

GPIOO0 enabled :

|

GPIOO :
|
|

I
—P 4 ycpio)

7. GPIO Switching Characteristics
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7.8 Typical Characteristics

at T, = 25°C, AVDD = 3.3V, AVSS =0V, DVDD = I0VDD = 3.3V, using internal Vgee = 2.5 V, internal 4.096-MHz oscillator,
and PGA enabled (unless otherwise noted)

2000 2000
— -50°C — 25°C 85°C —— 125°C | — -50°C — 25°C 85°C —— 125°C |
__ 1000 __ 1000 f
< <
k= // k= /
£ — = //
O O _’///
5 -1000 5 -1000
g J g
Q Q
5 -2000 5 -2000
o o
1% 1%
< <
-3000 -3000
-4000 -4000
0 0.5 1 15 2 25 3 35 0 0.5 1 15 2 25 3 3.5
V(ainx (V) V(ainx (V)
PGA bypassed, DR =20 SPS, V=0V PGA bypassed, DR = 4 kSPS, V=0V
8. Absolute Input Current vs Absolute Input Voltage 9. Absolute Input Current vs Absolute Input Voltage
2000 2000
— -50°C — 25°C 85°C —— 125°C — -50°C — 25°C 85°C —— 125°C
1500 1500
< 1000 < 1000
< IS
2 500 2 500
> >
© / © g
§ 0 4 § 0| — \J
o 500 |f @ -500 [
) )
o o
2 -1000 2 -1000
< <
-1500 -1500
-2000 -2000
0 0.5 1 15 2 25 3 3.5 0 0.5 1 15 2 25 3 3.5
Viainy (V) Viainy (V)
PGA enabled, gain =1, DR =20 SPS, V=0V PGA enabled, gain =1, DR =4 kSPS, V|y=0V
10. Absolute Input Current vs Absolute Input Voltage 11. Absolute Input Current vs Absolute Input Voltage
2000 2000
— -50°C — 25°C 85°C —— 125°C | — -50°C — 25°C 85°C —— 125°C |
1500 1500 ]
< 1000 — < 1000 =
g 500 = g 500 //
3 = 3 Z
g2 o g2 o
£ £
8 -500 8 -500 Z
o = g //
g -1000 [— g -1000 7
a a
-1500 -1500 ,/
-2000 -2000
25 -2 -15 -1 05 0 05 1 15 2 25 25 -2 -15 -1 05 0 05 1 15 2 25
Vin (V) Vin (V)
PGA bypassed, DR = 20 SPS, Vg = 1.65V PGA bypassed, DR =4 kSPS, V¢ = 1.65V
12. Differential Input Current vs Differential Input Voltage 13. Differential Input Current vs Differential Input Voltage
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Typical Characteristics (T X)

at T, = 25°C, AVDD = 3.3V, AVSS =0V, DVDD = I0VDD = 3.3 V, using internal Vgee = 2.5V, internal 4.096-MHz oscillator,

and PGA enabled (unless otherwise noted)

200

— -50°C — 25°C 85°C —— 125°C |

150

=
o
o

al
o

—

(
|

-100

Differential Input Current (pA)
o

-150

-200
25 -2 -15 -1 -05 0 0.5 1 1.5 2 25
Vin (V)

PGA enabled, DR = 20 SPS, Vg = 1.65V

14. Differential Input Current vs Differential Input Voltage

400

— -50°C — 25°C 85°C —— 125°C |

300

N
o
o

=
o
o

L~

-100 —

-200 |—
J

-300

Differential Input Current (pA)
o

-400
25 -2 -15 -1 -05 0 0.5 1 1.5 2 25
Vin (V)

PGA enabled, DR = 4 kSPS, V¢ =1.65 V

15. Differential Input Current vs Differential Input Voltage

3

INL (ppm of FSR)
(=)
Z
S

100 -80 -60 -40 20 O 20 40 60 80 100
Vin (% of FSR)

PGA bypassed, gain = 1

16. INL vs Differential Input Voltage

3
2
o1
i /\/
5 /v M A
Eo \/\/\/\/"
=
—
Z
-2
-3

100 -80 -60 40 -20 0 20 40 60 80 100
Vin (% of FSR)

PGA enabled, gain =1

17. INL vs Differential Input Voltage

10
—— Gain=1 — Gain=16
—— Gain=2 —— Gain =32
8 Gain =4 — Gain = 64
—— Gain =8 — Gain =128
[
2 6
ks
£
[=8
S
.
2 J
2 L —— et
e =
N ]
-50 -25 0 25 50 75 100 125

Temperature (°C)

18. INL vs Temperature

16
— Gain=1 — Gain=8 —— Gain=64
14| — Gain =2 —— Gain = 16 —— Gain =128
Gain =4 —— Gain = 32
12

10

Offset Voltage (uV)
o)

6 / 74

4 /
//

2 ]

0

-50 -25 0 25 50 75 100 125

Temperature (°C)

19. Offset Voltage vs Temperature
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Typical Characteristics (T X)

at T, = 25°C, AVDD = 3.3V, AVSS =0V, DVDD = I0VDD = 3.3 V, using internal Vgee = 2.5V, internal 4.096-MHz oscillator,
and PGA enabled (unless otherwise noted)

100 25
| — —] < 24995
P S
g IS \\ S
g ™ > 2499
< -50 A Q
= (5]
e c
i \\ 5
g 1o \: S 2.4985
@ @
Q -
-150 <
— Gain=1 — Gain=16 @
»00| — Gain=2 — Gain=32 £ 2498
- Gain =4 —— Gain =64
—— Gain =8 —— Gain =128
-250 2.4975
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
28 units, TQFP package
20. Gain Error vs Temperature 21. Internal Reference Voltage vs Temperature
2.5002 10
8
2 25001 S 6
o <
(2]
8 g g |
£ e 3 n
i 25 z 2 (W1
(]
g /// S o
5 | [
T 2.4999 — e 5
« i e vy
= =
c g -4 ¥ 1
£ 2.4908 g 4
£ g -
-8
2.4997
27 3 33 36 39 42 45 48 51 54 -10 . .
AVDD (V) Time (1 s/div)
22. Internal Reference Voltage vs AVDD 23. Internal Reference Voltage Noise
250 4.13
¥ 412
g 200 s
& g 411
5 g
3 150 o
8 g 4.1
s 5
é 100 .t=E 4.09
(8]
3 ,
2 O 4.08 FF
50 g
g 407
873 3 8 8 3 8§ % 8 400
= 3 8 3 S < g S =] -50 -25 0 25 50 75 100 125
< <~ < <~ < < < Temperature (°C)
Internal Oscillator Frequency (MHz) 28 units
24. Internal Oscillator Frequency Histogram 25. Internal Oscillator Frequency vs Temperature
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Typical Characteristics (T X)

at T, = 25°C, AVDD = 3.3V, AVSS =0V, DVDD = I0VDD = 3.3 V, using internal Vgee = 2.5V, internal 4.096-MHz oscillator,
and PGA enabled (unless otherwise noted)

0 0 NW
-10 -1 \\\ \
g g
€ 20 < 2
e e
Q Q
R -3
5 30 5
— 10 pA —— 750 pA — 10pA —— 750 pA
—— 50 y)A —— 1mA a — 50yA —— 1mA
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— 500 pA — 500 pA
-50 -5
0 0.5 1 15 2 25 3 35 25 2.6 2.7 2.8 2.9 3 31 3.2
IDAC Output Voltage (V) IDAC Output Voltage (V)
26. IDAC Accuracy vs Compliance Voltage 27. IDAC Accuracy vs Compliance Voltage
3 0.3
— 10pA —— 750 pA
5 0.25 — 50pA —— 1mA
S— . 100 pA — 1.5mA
I s g — 250 yA — 2mA
s 1 s 02 \ — 500 uA
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E o b—= < o5 \\
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-3 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
IDAC output voltage = 1.65 V
28. IDAC Accuracy vs Temperature 29. IDAC Matching vs Temperature
0.501 0.085
— AVDD=2.7V — AVDD =27V
05005 — AVDD =5.25V — AVDD =5.25V
o o 0.084
3 3
€ o5 ﬁ —
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3 0.4995 2 — |
: L — . 0.082
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g o —— g
< < o081 —
0.4985 ’
0.498 0.08
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30. VBIAS Voltage [(AVDD — AVSS) / 2] vs Temperature 31. VBIAS Voltage [(AVDD — AVSS) / 12] vs Temperature
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Typical Characteristics (T X)

at T, = 25°C, AVDD = 3.3V, AVSS =0V, DVDD = I0VDD = 3.3 V, using internal Vgee = 2.5V, internal 4.096-MHz oscillator,
and PGA enabled (unless otherwise noted)

0.18 0.18
— AVDD =27V — AVDD =27V
0.17 —— AVDD =5.25V 0.17 — AVDD =5.25V
0.16 0.16
s 0.15 s 0.15
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> 013 > 013
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0.11 0.11
0.1 0.1
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
32. PGA Rail Detection, PGAN_RAILP, PGAP_RAILP 33. PGA Rail Detection, PGAN_RAILN, PGAP_RAILN
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34. Reference Threshold Voltage, Level 0 35. Reference Threshold Voltage, Level 1
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36. Temperature Sensor Voltage vs Temperature 37. Low-Side Switch Ron Vs Temperature
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Typical Characteristics (T X)

at T, = 25°C, AVDD = 3.3V, AVSS =0V, DVDD = I0VDD = 3.3 V, using internal Vgee = 2.5V, internal 4.096-MHz oscillator,

and PGA enabled (unless otherwise noted)
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38. GPIO Pin Output Voltage vs Sourcing Current

GPIO Pin Output Voltage (V)
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39. GPIO Pin Output Voltage vs Sinking Current
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40. Digital Pin Output Voltage vs Sourcing Current

Digital Pin Output Voltage (V)
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41. Digital Pin Output Voltage vs Sinking Current
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42. Analog Supply Current vs Temperature
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Typical Characteristics (T X)

at T, = 25°C, AVDD = 3.3V, AVSS =0V, DVDD = I0VDD = 3.3 V, using internal Vgee = 2.5V, internal 4.096-MHz oscillator,
and PGA enabled (unless otherwise noted)
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44. Analog Supply Current vs Temperature 45. Internal Reference AVDD Current vs Temperature
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8 Parameter Measurement Information

8.1 Noise Performance

Delta-sigma (AX) analog-to-digital converters (ADCs) are based on the principle of oversampling. The input
signal of a AX ADC is sampled at a high frequency (modulator frequency) and subsequently filtered and
decimated in the digital domain to yield a conversion result at the respective output data rate. The ratio between
modulator frequency and output data rate is called the oversampling ratio (OSR). By increasing the OSR, and
thus reducing the output data rate, the noise performance of the ADC can be optimized. In other words, the
input-referred noise drops when reducing the output data rate because more samples of the internal modulator
are averaged to yield one conversion result. Increasing the gain also reduces the input-referred noise, which is
particularly useful when measuring low-level signals.

£ 1 to i 4 summarize the device noise performance. % 1 and % 2 list the ADC measurement noise using the
sinc® digital filter at different data rates and different PGA settings, and & 3 and & 4 list the ADC measurement
noise using the low-latency digital filter. Data are representative of typical noise performance at T, = 25°C using
the internal 2.5-V reference. Data shown are based on 512 consecutive samples from a single device with inputs
internally shorted. 3 1 and 3 3 list the input-referred root mean square noise in units of uVgys for the conditions
shown. Note that peak-to-peak (UVpp) values are shown in parentheses. ¥ 2 and 3 4 list the corresponding
data in effective resolution calculated from uVgys values using 223 1. Noise-free resolution is calculated from
UVpp Values using A= 2.

The input-referred noise (% 1 and & 3) only changes marginally when using an external low-noise reference,
such as the REF5025. To calculate effective resolution and noise-free resolution when using a reference voltage
other than 2.5 V, use 23 1 and 2= 2:
Effective Resolution = In[(2 - Vgee / Gain) / Vrys-noisel / IN(2) (1)
Noise-Free Resolution=In[(2 - Vger / Gain) / Vep.noisel / IN(2) )
#% 5 to ik 8 repeat the measurements of 5 1 to & 4 but use the global chop feature of the device. The global

chop feature averages two measurement of the ADC with the inputs swapped. This feature significantly reduces
the input offset of the device, and reduces noise in the measurement.

Noise performance with the PGA bypassed are identical to the noise performance of the device with gain = 1 in

#*& 1to & 8.

£ 1. Noise in pVrys (mVep) With Sinc? Filter,
at AVDD = 3.3V, AVSS =0V, PGA Enabled, Global Chop Disabled, and Internal 2.5-V Reference

DATA GAIN

RATE

(SPS) 1 2 4 8 16 32 64 128
25 0.32 (1.8) 0.16 (0.89) 0.085 (0.45) 0.049 (0.26) | 0.036 (0.20) | 0.025 (0.14) | 0.020 (0.13) | 0.019 (0.11)

5 0.40 (2.4) 0.21 (1.0) 0.11 (0.60) 0.066 (0.37) | 0.040 (0.30) | 0.033(0.20) | 0.029 (0.18) | 0.027 (0.16)

10 0.53 (3.0) 0.29 (1.6) 0.16 (0.89) 0.088 (0.52) | 0.061 (0.39) | 0.046 (0.25) | 0.040 (0.24) | 0.036 (0.23)
16.6 0.76 (4.2) 0.36 (2.2) 0.20 (1.2) 0.11 (0.67) 0.077 (0.47) | 0.060 (0.35) | 0.052 (0.32) | 0.046 (0.30)
20 0.81 (4.8) 0.41 (2.4) 0.22 (1.4) 0.12 (0.71) 0.082 (0.48) | 0.064 (0.44) | 0.056 (0.37) | 0.048 (0.30)
50 1.3(7.2) 0.62 (3.7) 0.33(1.9) 0.18 (1.2) 0.13 (0.76) 0.11 (0.69) | 0.091 (0.54) | 0.080 (0.53)
60 1.4 (8.0) 0.70 (4.5) 0.37 (2.4) 0.21 (1.3) 0.12 (0.71) 0.11 (0.87) 0.10 (0.67) 0.089 (0.58)
100 1.8(9.2) 0.91 (5.8) 0.49 (2.6) 0.27 (1.8) 0.17 (1.1) 0.14 (0.88) 0.12 (0.72) 0.11 (0.52)
200 2.4 (13) 1.2(7.7) 0.64 (4.0) 0.39 (2.3) 0.26 (1.6) 0.21 (1.3) 0.19 (1.1) 0.15 (0.95)
400 3.6 (19) 1.8 (10) 0.87 (5.0) 0.54 (3.4) 0.34 (2.1) 0.28 (1.7) 0.25 (1.5) 0.22 (1.3)
800 5.0 (29) 2.6 (16) 1.3(7.8) 0.76 (5.2) 0.49 (2.7) 0.41 (2.5) 0.37 (2.2) 0.34 (2.0)
1000 6.0 (32) 2.9 (17) 1.5 (10) 0.85 (5.2) 0.56 (3.2) 0.42 (2.5) 0.41 (2.3) 0.37 (2.2)

2000 7.8 (45) 4.2 (26) 2.1(14) 1.2 (6.9) 0.78 (4.5) 0.64 (4.0) 0.57 (3.5) 0.54 (2.8)

4000 15. (95) 7.3 (45) 3.9 (25) 2.0 (11) 1.2(7.1) 0.87 (5.2) 0.83 (5.1) 0.80 (5.0)
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Fk 2. Effective Resolution from RMS Noise (Noise-Free Resolution from Peak-to-Peak Noise)
with Sinc?® Filter at AVDD = 3.3 V, AVSS = 0V, PGA Enabled,

Global Chop Disabled, and Internal 2.5-V Reference

DATA GAIN
RATE
(SPS) 1 2 4 8 16 32 64 128
2.5 23.9 (21.4) 23.9 (21.4) 238 (21.4) | 23.6(21.2) | 23.0(205) | 226(20.2) | 21.9(19.1) | 21.0(18.4)
5 23.6 (21.0) 235 (21.2) 234 (21.0) | 23.2(20.7) | 22.9(200) | 22.2(195) | 21.4(18.9) | 20.5(17.6)
10 23.2(20.7) 23.0 (20.5) 22.9(20.4) | 22.8(20.2) | 223(19.6) | 21.7(19.2) | 20.9(18.4) | 20.1(17.3)
16.6 22.6 (20.2) 22.7 (20.1) 226 (20.0) | 22.4(19.8) | 22.0(194) | 21.3(18.8) | 20.5(17.9) | 19.7 (17.0)
20 22.6 (20.0) 22.5 (20.0) 22.4(19.8) | 22.3(19.8) | 21.9(19.3) | 21.2(18.4) | 20.4(17.7) | 19.6 (17.0)
50 21.9 (19.4) 21.9 (19.4) 21.9(19.3) | 21.7(19.0) | 21.2(18.6) | 205(17.8) | 19.7 (17.2) | 18.9 (16.2)
60 21.8 (19.2) 21.8 (19.1) 21.7(19.0) | 21.5(18.8) | 21.3(18.8) | 20.4(17.5) | 19.5(16.8) | 18.7 (16.0)
100 21.4 (19.0) 21.4 (18.7) 213(18.9) | 21.1(184) | 20.8(18.1) | 20.1(17.4) | 19.3(16.7) | 18.4 (16.0)
200 21.0 (18.6) 20.9 (18.3) 209 (18.2) | 20.6(18.1) | 20.2(17.6) | 19.5(16.9) | 18.6(16.1) | 18.0 (15.3)
400 20.4 (18.0) 20.4 (17.9) 205(17.9) | 20.2(17.5) | 19.8(17.2) | 19.1(165) | 18.2(15.7) | 17.4 (14.9)
800 19.9 (17.4) 19.9 (17.2) 19.9 (17.3) 19.7 (16.9) | 19.3(16.8) | 18.6 (16.0) | 17.7(15.1) | 16.8(14.3)
1000 19.7 (17.2) 19.7 (17.2) 19.6 (16.9) 19.5 (16.9) | 19.1(16.6) | 18.5(16.1) | 17.6(14.9) | 16.7 (14.1)
2000 19.3 (16.8) 19.2 (16.6) 19.2 (16.5) 18.9 (16.5) | 18.6 (16.1) | 17.9(15.3) | 17.1(14.4) | 16.2(13.8)
4000 18.4 (15.7) 18.4 (15.7) 18.3 (15.6) 18.3 (15.7) | 18.0(15.4) | 17.5(14.9) | 16.5(13.9) | 15.6(12.9)

%k 3. Noise in pVgys (nVpp) With Low-Latency Filter,
at AvDD = 3.3V, AVSS =0V, PGA Enabled, Global Chop Disabled, and Internal 2.5-V Reference

DATA GAIN
RATE
(SPS) 1 2 4 8 16 32 64 128
2.5 0.46 (2.7) 0.24 (1.3) 0.12(0.82) | 0.072 (0.41) | 0.051 (0.30) | 0.041(0.27) | 0.037 (0.20) | 0.034 (0.19)
5 0.62 (3.9) 0.33 (1.6) 0.18 (1.1) 0.10 (0.52) | 0.064 (0.37) | 0.053 (0.31) | 0.050 (0.33) | 0.046 (0.27)
10 0.94 (6.6) 0.47 (3.0) 0.24 (1.4) 0.14 (0.78) | 0.09 (0.52) | 0.074 (0.44) | 0.065 (0.37) | 0.057 (0.35)
16.6 1.3 (8.0) 0.66 (3.9) 0.32 (2.0) 0.18(1.2) | 0.12(0.69) | 0.10(0.56) | 0.086 (0.55) | 0.079 (0.52)
20 1.2 (8.0) 0.65 (3.9) 0.34 (1.9) 0.20 (1.2) | 0.13(0.67) | 0.10(0.64) | 0.093 (0.54) | 0.082 (0.51)
50 2.1 (13) 1.0 (6.6) 0.54 (3.1) 0.30 (1.9) 0.22 (1.3) 016 (1.2) | 0.15(0.90) | 0.13(0.84)
60 2.3 (15) 1.2 (7.5) 0.62 (3.7) 0.35 (2.2) 0.22 (1.4) 019 (1.1) | 0.16(0.99) | 0.15(0.90)
100 2.8 (18) 1.6 (10) 0.83 (5.1) 0.45 (2.9) 0.30 (1.7) 0.23 (1.3) 0.38 (2.6) 0.20 (1.3)
200 4.6 (28) 2.2 (13) 1.1 (6.9) 0.67 (4.1) 0.42 (2.6) 0.34 (2.0) 0.29 (1.9) 0.28 (1.7)
400 6.1 (31) 3.0 (19) 1.6 (11) 0.92 (5.1) 0.46 (2.6) 0.48 (2.8) 0.42 (2.9) 0.39 (2.3)
800 8.6 (36) 43(27) 2.3 (15) 1.3 (8.0) 0.81 (4.6) 0.66 (4.0) 0.58 (3.8) 0.55 (3.2)
1000 10 (50) 5.0 (29) 2.6 (15) 1.4 (8.9) 0.90 (5.4) 0.79 (5.1) 0.66 (4.3) 0.59 (3.8)
2000 22 (83) 11 (80) 5.5 (32) 2.9 (17) 1.6 (11) 1.1(6.7) 1.1 (6.7) 1.0 (6.6)
4000 103 (629) 48 (404) 24 (160) 12 (70) 6.4 (39) 3.3 (21) 3.6 (20) 3.1 (19)

MR © 2016-2017, Texas Instruments Incorporated
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Fk 4. Effective Resolution from RMS Noise (Noise-Free Resolution from Peak-to-Peak Noise)
with Low-Latency Filter, at AVDD = 3.3V, AVSS =0V, PGA Enabled,

Global Chop Disabled, and Internal 2.5-V Reference

DATA GAIN

RATE

(SPS) 1 2 4 8 16 32 64 128
2.5 23.4 (20.8) 23.3 (20.8) 233(205) | 23.0(205) | 22.6(200) | 21.9(19.1) | 21.1(18.6) | 20.0 (17.6)

5 22.9 (20.3) 22.8 (20.5) 227(20.1) | 226(202) | 222(19.7) | 215(19.0) | 20.6(17.9) | 19.7 (17.1)

10 22.3 (19.5) 223 (19.7) 223(19.8) | 22.1(19.6) | 21.7(19.2) | 21.0(18.4) | 20.2(17.8) | 19.4 (16.7)
16.6 21.9 (19.2) 21.9 (19.3) 21.9(19.2) | 21.7(19.0) | 21.3(18.8) | 205(18.1) | 19.8(17.1) | 18.9 (16.2)
20 22.0 (19.2) 21.9 (19.3) 21.8(19.3) | 21.6(19.0) | 21.3(18.8) | 205(17.9) | 19.7 (17.2) | 18.9 (16.2)
50 21.2 (18.5) 21.2 (18.5) 21.1(186) | 21.0(18.3) | 205(17.9) | 19.9(17.0) | 19.0(16.4) | 18.2 (15.5)
60 21.0 (18.3) 21.0 (18.4) 21.0(18.4) | 20.8(18.1) | 204 (17.7) | 19.7(17.1) | 18.9(16.3) | 18.0 (15.4)
100 20.8 (18.1) 20.6 (17.9) 205 (17.9) | 20.4(17.7) | 20.0(17.5) | 19.4(16.9) | 17.6(14.9) | 17.6(14.9)
200 20.1 (17.4) 20.1 (17.6) 20.1 (17.5) 19.8 (17.2) | 19.5(16.9) | 18.8(16.2) | 18.0(15.3) | 17.1(14.5)
400 19.6 (17.3) 19.7 (17.0) 19.6 (16.8) 19.4 (16.9) | 19.4 (16.9) | 18.3(15.8) | 17.5(14.7) | 16.6(14.0)
800 19.2 (17.1) 19.1 (16.5) 19.0 (16.4) 18.9 (16.3) | 18.6 (16.0) | 17.9(15.2) | 17.0(14.3) | 16.1(13.6)
1000 19.0 (16.6) 18.9 (16.4) 18.9 (16.3) 18.7 (16.1) | 18.4(15.8) | 17.6 (14.9) | 16.8(14.2) | 16.0(13.3)
2000 17.8 (15.9) 17.8 (14.9) 17.8 (15.3) 17.7 (15.2) | 17.5(14.8) | 17.1(145) | 16.1(13.5) | 15.2(12.5)

4000 15.6 (13.0) 15.7 (12.6) 15.7 (12.9) 15.7 (13.1) | 15.6 (13.0) | 155 (12.9) | 14.4(11.9) | 13.6(11.0)

£ 5. Noise in pVrys (nVep) With Sinc? Filter,
at AVDD = 3.3V, AVSS =0V, PGA Enabled, Global Chop Enabled, and Internal 2.5-V Reference

DATA GAIN
RATE
(sps)® 1 2 4 8 16 32 64 128
25 0.22 (1.2) 0.11 (0.60) 0.063 (0.30) | 0.031(0.19) | 0.022 (0.15) | 0.017 (0.09) | 0.014 (0.08) | 0.013 (0.07)
5 0.31(1.8) 0.15 (0.70) 0.080 (0.52) | 0.049 (0.26) | 0.032(0.19) | 0.024 (0.15) | 0.020 (0.12) | 0.019 (0.11)
10 0.41 (2.4) 0.21(1.2) 0.12 (0.60) | 0.061 (0.37) | 0.042 (0.24) | 0.031(0.20) | 0.029 (0.17) | 0.027 (0.16)
16.6 0.54 (3.3) 0.28 (1.5) 0.14 (0.80) | 0.080 (0.48) | 0.052 (0.32) | 0.043(0.26) | 0.039 (0.23) | 0.034 (0.20)
20 0.60 (3.3) 0.31 (1.8) 0.16 (0.80) | 0.090 (0.56) | 0.059 (0.34) | 0.046 (0.25) | 0.043 (0.27) | 0.037 (0.19)
50 0.91 (4.8) 0.49 (2.5) 0.23 (1.3) 0.14 (0.90) | 0.090 (0.45) | 0.070 (0.41) | 0.069 (0.36) | 0.058 (0.33)
60 1.0 (5.7) 0.51 (3.1) 0.26 (1.5) 0.16 (0.90) | 0.10 (0.54) | 0.090 (0.45) | 0.070 (0.41) | 0.067 (0.40)
100 1.2 (6.9) 0.63 (3.7) 0.33 (1.7) 0.19 (1.0) 0.13(0.70) | 0.11(0.59) | 0.089 (0.52) | 0.084 (0.49)
200 1.8 (10) 0.90 (4.9) 0.48 (2.8) 0.27 (1.4) 0.19 (1.1) 0.15(0.80) | 0.14(0.80) | 0.12(0.75)
400 2.5 (14) 1.2 (7.0) 0.60 (3.4) 0.39 (2.4) 0.26 (1.6) 0.20 (1.1) 0.18 (1.0) 0.16 (0.90)
800 35 (21) 1.8 (11) 1.0 (5.7) 0.55 (3.2) 0.35 (2.1) 0.29 (1.7) 0.26 (1.4) 0.23 (1.3)
1000 3.9 (23) 2.1 (13) 1.1 (6.0) 0.65 (3.5) 0.39 (2.3) 0.32 (1.9) 0.28 (1.6) 0.26 (1.5)
2000 6.0 (35) 2.8 (16) 1.6 (8.0) 0.90 (5.0) 0.59 (3.5) 0.47 (2.5) 0.39 (2.2) 0.36 (2.1)
4000 10 (63) 5.3 (30) 2.8 (16) 1.4 (9.0) 0.90 (5.0) 0.67 (4.0) 0.58 (3.3) 0.54 (3.2)

(1) The actual data conversion period changes with the sinc? filter and global chop mode enabled; see & 19 for details.
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F 6. Effective Resolution from RMS Noise (Noise-Free Resolution from Peak-to-Peak Noise)
with Sinc® Filter at AVDD = 3.3 V, AVSS = 0V, PGA Enabled,

Global Chop Enabled, and Internal 2.5-V Reference

DATA GAIN
RATE
(sps)® 1 2 4 8 16 32 64 128
25 24.4 (22.0) 24.5 (22.0) 24.2 (22.0) 243 (21.7) | 23.7(21.0) | 23.1(20.7) | 22.4(19.8) | 21.5(19.1)
5 24.0 (21.4) 24.0 (21.7) 23.9 (21.2) 23.6 (21.2) | 23.2(20.7) | 22.6(20.0) | 21.9(19.4) | 20.9 (18.5)
10 23.5 (21.0) 23.5 (21.0) 23.3 (21.0) 23.3(21.0) | 22.8(20.3) | 22.2(19.6) | 21.4(18.9) | 205 (17.9)
16.6 23.1(20.5) 23.1(20.7) 23.1 (20.5) 22.8(20.5) | 22.5(19.9) | 21.8(19.2) | 20.9(18.4) | 20.1(17.6)
20 23.0 (20.5) 22.9 (20.4) 22.9 (20.5) 22.7(20.5) | 22.3(19.8) | 21.7(19.2) | 20.8(18.2) | 20.0 (17.6)
50 22.4 (20.0) 22.3(19.9) 22.4 (19.8) 22.1(19.8) | 21.8(19.4) | 21.1(185) | 20.1(17.7) | 19.4 (16.8)
60 22.3(19.8) 22.2 (19.6) 22.2 (19.7) 21.9(19.7) | 21.6(19.1) | 20.8(18.4) | 20.0(17.5) | 19.2 (16.6)
100 22.0 (19.5) 21.9 (19.4) 21.8 (19.5) 21.6 (19.5) | 21.2(18.7) | 20.5(18.0) | 19.7(17.2) | 18.8(16.3)
200 21.4 (18.9) 21.5 (19.0) 21.3 (18.8) 21.1(18.8) | 20.7(18.1) | 20.0(17.6) | 19.1(16.6) | 18.3(15.7)
400 21.0 (18.5) 20.9 (18.4) 21.0 (18.5) 20.6 (18.5) | 20.2(17.6) | 19.6(17.1) | 18.7(16.1) | 17.9 (15.4)
800 20.4 (17.9) 20.4 (17.8) 20.3 (17.7) 20.1(17.7) | 19.8(17.2) | 19.0(16.5) | 18.2(15.7) | 17.4 (14.9)
1000 20.3 (17.7) 20.2 (17.6) 20.1 (17.7) 19.9 (17.7) | 19.6 (17.0) | 18.9(16.3) | 18.1(15.6) | 17.2(14.7)
2000 19.7 (17.1) 19.8 (17.2) 19.6 (17.2) 19.4 (17.2) | 19.0(16.5) | 18.3(15.9) | 17.6(15.2) | 16.7 (14.2)
4000 19.0 (16.3) 18.9 (16.4) 18.8 (16.2) 18.7 (16.2) | 18.4(15.9) | 17.8(15.3) | 17.0(14.5) | 16.1(13.6)

(1) The actual data conversion period changes with the sinc? filter and global chop mode enabled; see % 19 for details.

#k 7. Noise in pVgus (0Vpp) With Low-Latency Filter,
at AVDD = 3.3V, AVSS =0V, PGA Enabled, Global Chop Enabled, and Internal 2.5-V Reference

DATA GAIN
RATE
(SPS) 1 2 4 8 16 32 64 128
2.5 0.34 (2.1) 0.16 (0.90) 0.09 (0.52) | 0.051(0.26) | 0.034 (0.17) | 0.027 (0.15) | 0.024 (0.14) | 0.021 (0.13)
5 0.47 (2.7) 0.22 (1.3) 0.12 (0.60) | 0.076 (0.45) | 0.038 (0.22) | 0.039 (0.23) | 0.034 (0.20) | 0.029 (0.19)
10 0.63 (3.6) 0.33 (1.8) 0.18 (1.0) 0.10 (0.56) | 0.069 (0.37) | 0.051(0.30) | 0.045 (0.26) | 0.041 (0.25)
16.6 0.90 (4.5) 0.43 (2.5) 0.24 (1.4) 0.14 (0.90) | 0.090 (0.50) | 0.070 (0.40) | 0.065 (0.38) | 0.056 (0.35)
20 0.90 (5.1) 0.42 (2.5) 0.23 (1.4) 0.14 (0.90) | 0.090 (0.63) | 0.070 (0.41) | 0.070 (0.39) | 0.059 (0.36)
50 1.3 (8.0) 0.80 (4.6) 0.39 (2.5) 0.23(1.2) | 0.14(0.90) | 0.12(0.70) | 0.11(0.61) | 0.090 (0.50)
60 1.7 (10) 0.80 (4.3) 0.42 (2.8) 0.23 (1.4) 0.18 (1.0) | 0.13(0.70) | 0.12(0.69) | 0.11(0.67)
100 2.0 (12) 1.1 (6.0) 0.55 (3.2) 0.34 (1.9) 0.