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ANALOG
DEVICES

8-Channel, 24-Bit,
Simultaneous Sampling ADC

ADTT19

FEATURES

8-channel, 24-bit simultaneous sampling analog-to-digital
converter (ADC)
Single-ended or true differential inputs
Programmable gain amplifier (PGA) per channel (gains of
1,2,4,and 8)
Low dc input current: +4 nA
Up to 16 kSPS output data rate (ODR) per channel
Programmable ODRs and bandwidth
Sample rate converter (SRC) for coherent sampling
Sampling rate resolution up to 15.2 uSPS
Low latency sinc3 filter path
Adjustable phase synchronization
Internal 2.5V reference
Two power modes
High resolution mode
Low power mode
Optimizes power dissipation and performance
Low resolution successive approximation (SAR) ADC for
system and chip diagnostics
Power supply
Bipolar (+1.65 V) or unipolar (3.3 V) supplies
Digital input/output (1/0) supply: 1.8 Vto 3.6 V
Performance temperature range: -40°C to +105°C
Functional temperature range: -40°C to +125°C
Performance
Combined ac and dc performance
108 dB signal-to-noise ratio (SNR)/dynamic range at 16 kSPS
in high resolution mode
—109 dB total harmonic distortion (THD)
+7 ppm integral nonlinearity (INL)
+40 pV offset error
+0.1% gain error
+10 ppm/°C typical temperature coefficient

APPLICATIONS

Circuit breakers

General-purpose data acquisition
Electroencephalography (EEG)
Industrial process control

GENERAL DESCRIPTION

The AD7779 is an 8-channel, simultaneous sampling ADC.
There are eight full 2-A ADCs on chip. The AD7779 provides

an ultralow input current to allow direct sensor connection. Each
input channel has a programmable gain stage allowing gains of
1, 2, 4, and 8 to map lower amplitude sensor outputs into the
full-scale ADC input range, maximizing the dynamic range of
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the signal chain. The AD7779 accepts Vrer from 1 V up to 3.6 V.
The analog inputs accept unipolar (0 V to Vrer/ GAIN) or true
bipolar (+Vxer/GAIN/2 V) analog input signals with 3.3 V or
+1.65 V analog supply voltages. The analog inputs can be
configured to accept true differential, pseudo differential, or single-
ended signals to match different sensor output configurations.

Each channel contains an ADC modulator and a sinc3, low
latency digital filter. An SRC is provided to allow fine resolution
control over the AD7779 ODR. This control can be used in
applications where the ODR resolution is required to maintain
coherency with 0.01 Hz changes in the line frequency. The SRC
is programmable through the serial port interface (SPI). The
AD7779 implements two different interfaces: a data output
interface and SPI control interface. The ADC data output
interface is dedicated to transmitting the ADC conversion
results from the AD7779 to the processor. The SPI interface

is used to write to and read from the AD7779 configuration
registers and for the control and reading of data from the SAR
ADC. The SPI interface can also be configured to output the
2-A conversion data.

The AD7779 includes a 12-bit SAR ADC. This ADC can be used
for AD7779 diagnostics without having to decommission one of
the 2-A ADC channels dedicated to system measurement func-
tions. With the use of an external multiplexer, which can be
controlled through the three general-purpose inputs/outputs pins
(GPIOs), and signal conditioning, the SAR ADC can be used to
validate the 2-A ADC measurements in applications where
functional safety is required. In addition, the AD7779 SAR ADC
includes an internal multiplexer to sense internal nodes.

The AD7779 contains a 2.5 V reference and reference buffer.
The reference has a typical temperature coefficient of 10 ppm/°C.

The AD7779 offers two modes of operation: high resolution
mode and low power mode. High resolution mode provides a
higher dynamic range while consuming 10.75 mW per channel;
low power mode consumes just 3.37 mW per channel at a
reduced dynamic range specification.

The specified operating temperature range is —40°C to +105°C,
although the device is operational up to +125°C.

Note that throughout this data sheet, certain terms are used to
refer to either the multifunction pins or a range of pins. The
multifunction pins, such as DCLK0/SDO, are referred to either
by the entire pin name or by a single function of the pin, for
example, DCLKO, when only that function is relevant. In the
case of ranges of pins, AVSSx refers to the following pins:
AVSS1A, AVSS1B, AVSS2A, AVSS2B, AVSS3, and AVSS4.

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700 ©2016 Analog Devices, Inc. All rights reserved.
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FUNCTIONAL BLOCK DIAGRAM
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SPECIFICATIONS

AVDDIx = +1.65 V, AVSSx' = —1.65 V (dual supply operation), AVDD1x = 3.3 V, AVSSx = AGND (single-supply operation), AVDD2x —

AVSSx=2.2V t03.6 V; IOVDD = 1.8 V t0 3.6 V; DGND = 0 V, REFx+/REFx— = 2.5 V AVSSx (internal/external), master clock (MCLK) =
8192 kHz for high resolution mode and 4096 kHz for low power mode, ODR = 16 kSPS for high resolution mode and 4 kSPS for low power

mode; all specifications at Twviv to Tmax, unless otherwise noted.

Table 1.
Parameter Test Conditions/Comments Min Typ Max Unit
ANALOG INPUTS
Differential Input Voltage Vrer = (REFXx+ — REFx—) +Vrer/PGAcan \Y
Range
Single-Ended Input Voltage 0to Vrer/PGAcan | V
Range
AINx+ Common-Mode Input AVSSx+0.10  (AVDD1x+AVSSx)/2  AVDD1x-0.10 \'%
Range
Absolute AINx+ Voltage AVSSx +0.10 AVDD1x-0.10
Limits
DC Input Current
Single-Ended HR, MCLK = 8192 kHz +4 nA
Low power mode, MCLK = 4096 kHz +1.5 nA
Differential HR, MCLK = 8192 kHz +1.5 nA
Low power mode, MCLK = 4096 kHz +0.6 nA
Input Current Drift 50 pA/°C
AC Input Capacitance 8 pF
PGA
Gain Settings 1,2,4,0r8
Bandwidth Small signal, high resolution mode 2 MHz
Small signal, low power mode 512 kHz
Large signal, high resolution mode 5 kHz
Large signal, low power mode 15 kHz
REFERENCE
Internal
Initial Accuracy REF_OUT, Ta=25°C 25-02% 25 25+02% \Y
Temperature Coefficient +10 +38 ppm/°C
Reference Load Current, I -10 +10 mA
DC Power Supply Rejection | Line regulation 95 dB
Load Regulation, AVour/Al 100 MV/mA
Voltage Noise enpp 0.1 Hzto 10 Hz 6.8 MV rms
Voltage Noise Density en, 1kHz, 2.5V reference 2735 nV/vHz
Turn On Settling Time 100 nF 15 ms
External
Input Voltage Vrer = (REFX+ — REFx—) 1 25 AVDD1x Vv
Buffer Headroom AVSSx + 0.1 AVDD1x — 0.1
REFx— Input Voltage AVSSx AVDD1x - REFx+ | V
Average REFx+ Input Current per channel
Current
Reference buffer disabled, 18 ANV
high resolution mode
Reference buffer precharge mode 600 nAN
(pre-Q), high resolution mode
Reference buffer disabled, 4.5 AN
low power mode
Reference buffer pre-Q, 100 nA/N
low power mode
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Parameter Test Conditions/Comments Min Typ Max Unit
Reference buffer enabled, 10 nA/N
high resolution mode
Reference buffer enabled, 5 nA/NV
low power mode

TEMPERATURE RANGE

Specified Performance Twin 0 Tmax -40 +105 °C
Functional? Twin 0 Tmax —40 +125 °C
TEMPERATURE SENSOR
Accuracy +2 °C
DIGITAL FILTER RESPONSE
(SINC3)
Group Delay See the SRC Group
Delay section
Settling Time See the Settling
Time section
Pass Band —-0.1dB See the SRC
Bandwidth section
-3dB See the SRC
Bandwidth section
Decimation Rate High resolution mode 128 4095.99
Low power mode 64 4095.99
CLOCK SOURCE
Frequency High resolution mode 0.655 8.192 MHz
Low power mode 13 4.096 MHz
Duty Cycle 45:55 50:50 55:45 %
>-A ADC
Speed and Performance
Resolution 24 Bits
ODR High resolution mode 16 kSPS
Low power mode 8 kSPS
No Missing Codes 24 Bits
AC Accuracy
Dynamic Range Shorted inputs, PGAcan = 1
16 kSPS High resolution mode 108 dB
4 kSPS High resolution mode 116 dB
Low power mode 106 dB
1 kSPS Low power mode 116 dB
THD —0.5 dBFS, high resolution mode -109 dB
—0.5 dBFS, low power mode -105 dB
SINAD fin=60 Hz 106 dB
SFDR High resolution mode, 16 kSPS, 132 dB
PGAGan =1
Intermodulation Distortion | fa=50Hz fs=51Hz high -125 dB
(IMD) resolution mode
fa=50Hz, fs =51 Hz, low power -105 dB
mode
DC Power Supply Rejection | AVDD1x=3.3V -90 dB
DC Common-Mode 80 dB
Rejection Ratio
Crosstalk -120 dB
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Parameter Test Conditions/Comments Min Typ Max Unit
DC ACCURACY
INL Endpoint method, PGAgan = 1 +7 +15 ppm of FSR
Other PGA gains +3 +15 ppm of FSR
Offset Error +40 +125 WY
Offset Error Drift +0.5 pv/eC
Offset Error Drift vs. Time -2 pv/
1000 hrs
Offset Matching 25 WY
Gain Error +0.1 % FS
Gain Drift vs. Temperature PGAGan =1 +0.75 ppm/°C
Gain Matching +0.1 %
SAR ADC
Speed and Performance
Resolution 12 Bits
Analog Input Range AVSS4 +0.1 AVDD4 -0.1 Vv
Analog Input Common- AVS54 +0.1 (AVDD4 + AVSS4)/2 AVDD4-0.1 \'%
Mode Range
Analog Input Dynamic 256 kSPS, 0 dBFS +100 nA
Current
Throughput 256 kSPS
DC Accuracy Differential mode
INL 15 LSB
DNL No missing codes (12-bit) -0.99 +1 LSB
Offset 1 LSB
Gain 12 LSB
AC Performance
SNR 1kHz 66 dB
THD 1 kHz -81 dB
VCMPIN
Output (AVDD1x + AVSSx)/2 \
Load Current, I. 1 mA
Load Regulation, AVour/Al 12 mV/mA
Short-Circuit Current 5 mA
LOGICINPUTS
Input High Voltage, Vi 0.7 x10VDD \%
Input Low Voltage, ViL 04 Y
Hysteresis 0.1 \
Input Currents -10 +10 MA
LOGIC OUTPUTS?
Output High Voltage, Vo IOVDD = 3V, Isource =1 mA 0.8 X I0VDD Y
2.3 <I0VDD < 3V, Isource = 500 pA 0.8 xI0VDD \%
IOVDD < 2.3V, Isource = 200 pA 0.8 x I0VDD \'
Output Low Voltage, VoL IOVDD = 3V, lsink =2 mA 04 Y
23<I0VDD <3V, lsnk=1mA 04 \Y
IOVDD < 2.3V, Isnk= 100 pA 04 \%
Leakage Current Floating state -10 +10 MA
Output Capacitance Floating state 10 pF
Z-A ADC Data Output Coding Twos complement

SAR ADC Data Output Coding

Binary
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Parameter Test Conditions/Comments Min Typ Max Unit
POWER SUPPLIES All Z-A channels enabled
AVDD1x — AVSSx 3.0 3.6 \Y
lavooix®® Reference buffer pre-Q, VCM
enabled, internal reference enabled
High resolution mode 17 22.7 mA
Low power mode 45 6.1 mA
Reference buffer enabled, VCM
enabled, internal reference enabled
High resolution mode 19 25.5 mA
Low power mode 5 6.8 mA
Reference buffer disabled, VCM
disabled, internal reference disabled
High resolution mode 13 17.8 mA
Low power mode 35 48 mA
AVDD2x - AVSSx 22 3.6 \Y
|avopax High resolution mode 9 945 mA
Low power mode 35 37 mA
AVDD4 - AVSSx AVDD1x-0.3 AVDD1x \
lavop4 SAR enabled 17 2 mA
SAR disabled 1 10 MA
AVSSx — DGND -1.8 0 \Y
I0VDD — DGND 1.8 3.6 \Y
liovop High resolution mode 8 10.7 mA
Low power mode 3 44 mA
Power Dissipation® Internal buffers bypassed, internal
reference disabled, internal
oscillator disabled, SAR disabled
High Resolution Mode 16 kSPS 86 133 mwW
Low Power Mode 4 kSPS 27 44 mwW
Power-Down All ADCs disabled 530 "\

T AVSSx is used to refer to the following pins: AVSS1A, AVSS1B, AVSS2B, and AVSS2A. This term is used throughout the data sheet.

2 At temperatures higher than 105°C, the device can be operated normally, though slight degradation on the maximum/minimum specifications is expected because
these specifications are only guaranteed up to 105°C. See the Typical Performance Characteristics section for plots showing the typical performance of the device at

high temperatures.

3The SDO pin and the DOUTX pin are configured in the default mode of strength.
4AVDD1x = 3.3V, AVSSx = GND = ground, IOVDD = 1.8 V, CMOS clock.

® Disabling either the VCM pin or the internal reference results in a 40 pA typical current consumption reduction.

¢ Power dissipation is calculated using the maximum supply voltage, 3.6 V.
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DOUTx TIMING CHARACTERISTISTICS

AVDDIx/AVSSx = +1.65V, 3.3 V/AGND, AVDD2 — AVSSx =2.2 V t0 3.6 V; IOVDD =1.8 V t0 3.6 V; DGND = 0 V, REFx+/REFx— =
2.5V (internal/external), MCLK = 8192 kHz; all specifications at Ty to Tumax, unless otherwise noted.

Table 2.

Parameter | Description'’ Test Conditions/Comments Min Typ Max Unit
t MCLK frequency 50:50 0.655 8.192 MHz
t MCLK low time 60 ns

ts MCLK high time 60 ns
ta DCLKx high time MCLK/2 121 ns

ts DCLKx low time MCLK/2 121 ns
te MCLK falling edge to DCLK rising edge 45 ns

t7 MCLK falling edge to DCLK falling edge 45 ns

ts DCLKXx rising edge to DRDY rising edge 2 ns

to DCLKXx rising edge tomfalling edge 1 ns
tio DOUTx setup time 20 ns
tn DOUTx hold time 20 ns

T All input signals are specified with tz = tr = 1 ns/V (10% to 90% of IOVDD) and timed from a voltage level of (Vi. + Vin)/2.

4

—»I t
3

MCLK W
DCLK SR o/ T/ i/ \_1 |
gl - tg
—| ts —» to _’I K
W H [{d /—\_
I «
DOUTx LSB X wmsB MSB-1 X X LsB+1 X  LSB X: .
:tw >I=t"= . g

Figure 2. Data Interface Timing Diagram

Rev. A | Page 10 of 100




AD77179

SPI TIMING CHARACTERISTISTICS

AVDDIx/AVSSx = +1.65V, 3.3 V/AGND, AVDD2 — AVSSx =2.2 V t0 3.6 V; IOVDD =1.8 V to 3.6 V; DGND = 0 V, REFx+/REFx— =
2.5V (internal/external), MCLK = 8192 kHz; all specifications at Ty to Tumax, unless otherwise noted.

Table 3.

Parameter Description’ Test Conditions/Comments Min Typ Max | Unit
ti2 SCLK period 50:50 30 MHz
tiz SCLK low time 7 ns
tia SCLK high time 7 ns
tis SCLK rising edge to CS falling edge 10 ns
tie CS falling edge to SCLK rising edge 10 ns
tiy SCLK rising edge to CS rising edge 10 ns
tis CS rising edge to SCLK rising edge 10 ns
tio Minimum CS high time 10 ns
t20 SDI setup time 5 ns
ta1 SDI hold time 5 ns
t22a Efalling edge to SDO enable (SPI = Mode 0) 30 ns
t228 SCLK falling edge to SDO enable (SPI = Mode 1) 49 ns
t23 SDO setup time 10 ns
tos SDO hold time 10 ns
tas CS rising edge to SDO disable 30 ns

T All input signals are specified with tz = tr = 1 ns/V (10% to 90% of IOVDD) and timed from a voltage level of (Vi. + Vi)/2.

ts

tig
tz
ta — th

)
sDI | | X msB XmsB-1X | XLsB+1X LsB X
o
o toop e oy ‘
)l
SDO —l msB Xmse-1¥ XLsB+1X I1LsB  }——
«
—>| —1508 tog |<—125—> "
— tas é

Figure 3. SPI Control Interface Timing Diagram
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SYNCHRONIZATION PINS AND RESET TIMING CHARACTERISTICS

AVDDI1x/AVSSx = £1.65V, 3.3 V/AGND, AVDD2 — AVSSx =2.2 V t0 3.6 V; IOVDD = 1.8 V t0 3.6 V; DGND = 0 V, REFx+/REFx— =

2.5V (internal/external), MCLK = 8192 kHz; all specifications at Ty to Tumax, unless otherwise noted.

Table 4.

Parameter | Description’ Test Conditions/Comments Min Typ Max | Unit
t26 START setup time 10 ns
ta7 START hold time MCLK ns
tos MCLK falling edge to SYNC_OUT falling edge MCLK ns
to msetup time 10 ns
t30 SYNC_IN hold time MCLK ns
tNIT_Smen SYNC_IN rising edge to first DRDY 16 kSPS, HR mode 145 Us
HINIT feser RESET rising edge to first DRDY 16 kSPS, HR mode 225 Us
t31 RESET hold time 2 x MCLK ns
trower_up Start time trower_up is not shown in Figure 4 2 ms

T All input signals are specified with tz = tr = 1 ns/V (10% to 90% of IOVDD) and timed from a voltage level of (Vi. + Vin)/2.

{C

START } ;l )
b I:;

to7 —>

Mok ] / ’ls 1 \ / \ /_" 9—\_

{C

SYNC_ouT T / ”
tog

{C
1
—>| tog [w—

)
la—t30 —»

DRDY I \ SS
tinir_SYNC_IN
LC

RESET ) ¥ "

—— 3y —>— 1 RESET ———————>

SYNC_IN

13295-004

Figure 4. Synchronization Pins and Reset Control Interface Timing Diagram
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SAR ADC TIMING CHARACTERISTISTICS

AVDDIx/AVSSx = +1.65V, 3.3 V/AGND, AVDD2 — AVSSx =2.2 V t0 3.6 V;IOVDD =1.8 V t0 3.6 V; DGND = 0 V, REFx+/REFx— =
2.5V (internal/external), MCLK = 8192 kHz; all specifications at Ty to Tumax, unless otherwise noted.

Table 5.

Parameter Description' Min Typ Max Unit
ta2 Conversion time 1 34 Ms
ts3 Acquisition time? 500 ns
t3a Delay time 50 ns
tss Throughput data 256 kSPS

T All input signals are specified with tz = tr = 1 ns/V (10% to 90% of IOVDD) and timed from a voltage level of (Vi + Vin)/2.

2 Direct mode enabled. If deglitch mode is enabled, add 1.5/MCLK.

CONVST_SAR 3

— 13

-

R

> ta

——

-

t35

Figure 5. SAR ADC Timing Diagram

GPIO SRCUPDATE TIMING CHARACTERISTISTICS

AVDDI1x/AVSSx = £1.65 V, 3.3 V/AGND, AVDD2 — AVSSx =2.2 V t0 3.6 V; IOVDD = 1.8 V t0 3.6 V; DGND = 0 V, REFx+/REFx— =
2.5V (internal/external), MCLK = 8192 kHz; all specifications Twi to Tumax, unless otherwise noted.

13295-005

Table 6.

Parameter Description’ Min Typ Max Unit
t36 GPIO2 setup time 10 ns
ts7 GP102 hold time—high resolution mode MCLK ns
t37 GPI02 hold time—low power mode 2 x MCLK

tss MCLK rising edge to GPIOT1 rising edge time 20 ns
t39 GPIOO setup time 5 ns
tao GPIOO0 hold time MCLK ns

T All input signals are specified with tz = tr = 1 ns/V (10% to 90% of IOVDD) and timed from a voltage level of (Vi + Vin)/2.

GPIO2 ‘ )K

|
—>| -— 135

ta7
|~—p|
GPIO1 ‘ | \
— |<|—133
GPIOO ‘ k
—>| <—tsle
tao
|~—p|

Figure 6. GPIOs for SRC Update Timing Diagram
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ABSOLUTE MAXIMUM RATINGS

Table 7.

Parameter Rating

Any Supply Pin to AVSSx -0.3Vto+3.96V

AVSSx to DGND -1.98Vto +0.3V
AREGXCAP to AVSSx -03Vto+1.98V
DREGCAP to DGND -03Vto+1.98V

IOVDD to DGND -0.3Vto+3.96V

IOVDD to AVSSx —0.3Vto +5.94V

AVDD4 to AVSSx AVDD1x—-0.3Vto3.96V

Analog Input Voltage
REFx+ Input Voltage
AUXAIN+

Digital Input Voltage to
DGND

Digital Output Voltage to
DGND

XTAL1 to DGND

AINxz+, AUXAIN+, and
Digital Input Current

Operating Temperature
Range

Junction Temperature,
T, Maximum

Storage Temperature Range

Reflow Soldering

ESD

Field Induced Charged
Device Model (FICDM)

AVSSx — 0.3V to AVDD1x + 0.3V or
3.96 V (whichever is less)

AVSSx — 0.3V to AVDD1x + 0.3V or
3.96 V (whichever is less)

AVSSx — 0.3V to AVDD4 + 0.1V or
3.96 V (whichever is less)

DGND - 0.3V to IOVDD + 0.3V or
3.96 V (whichever is less)

DGND - 0.3V to IOVDD + 0.3V or
3.96 V (whichever is less)

DGND - 0.3V to DREGCAP + 0.3V
or 1.98V (whichever is less)

+10mA

—40°C to +125°C
150°C

—-65°Cto +150°C
260°C

2kv
500V

Stresses at or above those listed under Absolute Maximum
Ratings may cause permanent damage to the product. This is a
stress rating only; functional operation of the product at these
or any other conditions above those indicated in the operational
section of this specification is not implied. Operation beyond
the maximum operating conditions for extended periods may
affect product reliability.

THERMAL RESISTANCE

Thermal performance is directly linked to printed circuit board
(PCB) design and operating environment. Close attention to PCB
thermal design is required.

Table 8. Thermal Resistance

Package Type' 0:a 08 Yr Yy Unit

64-Lead LFCSP
No Thermal Vias' | 30.43 N/A? 0.13 6.59 °C/W
49Thermal Vias' | 22.62 3.17 0.09 3.19 °C/W

' Thermal impedance simulated values are based on a JEDEC 252P thermal
test board. See JEDEC JESD51.
2N/A means not applicable.

ESD CAUTION
ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
without detection. Although this product features

patented or proprietary protection circuitry, damage
‘!’ﬁ I \ may occur on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to

avoid performance degradation or loss of functionality.
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PIN CONFIGURATION AND FUNCTION DESCRIPTIONS
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AVDD1A 6 43 AVDD1B
REF1- 7 AD7779 42 REF2-
REF1+ 8 TOP VIEW 41 REF2+
AIN2- 9 (Not to Scale) 40 AING-
AIN2+ 10 39 AIN6+
AIN3- 11 38 AIN7-
AIN3+ 12 37 AIN7+
MODEO/GPIOO 13 36 RESET
MODE1/GPIO1 14 35 SYNC_IN
MODE2/GPIO2 15 34 SYNC_OUT
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NOTES
1. EXPOSED PAD. CONNECT THE EXPOSED PAD TO AVSSx.

Figure 7. Pin Configuration

Table 9. Pin Function Descriptions

13295-007

Pin No. | Mnemonic Type Direction | Description

1 AINO— Analog input | Input Analog Input Channel 0, Negative.

2 AINO+ Analog input | Input Analog Input Channel 0, Positive.

3 AIN1- Analog input | Input Analog Input Channel 1, Negative.

4 AINT+ Analog input | Input Analog Input Channel 1, Positive.

5 AVSS1A Supply Supply Negative Front-End Analog Supply for Channel 0 to Channel 3, Typical at —1.65V
(Dual Supply) and AGND (Single Supply). Connect all the AVSSx pins to the
same potential.

6 AVDD1A Supply Supply Positive Front-End Analog Supply for Channel 0 to Channel 3, Typical at
AVSSx + 3.3 V. Connect this pin to AVDD1B.

7 REF1-— Reference Input Negative Reference Input 1 for Channel 0 to Channel 3, Typical at AVSSx.
Connect all the REFx— pins to the same potential.

8 REF1+ Reference Input Positive Reference Input 1 for Channel 0 to Channel 3, Typical at REF1—+ 2.5V.

9 AIN2— Analog input | Input Analog Input Channel 2, Negative.

10 AIN2+ Analog input | Input Analog Input Channel 2, Positive.

1 AIN3- Analog input | Input Analog Input Channel 3, Negative.

12 AIN3+ Analog input | Input Analog Input Channel 3, Positive.

13 MODEO/GPIO0 Digital 1/0 1/0 Mode 0 Input Pin in Pin Control Mode (MODEOQ). See Table 18 for more details.
Configurable General-Purpose Input/Output 0 in SPI Control Mode (GPIOO0).
If not in use, connect this pin to DGND or IOVDD.

14 MODE1/GPIO1 Digital I/0 1/0 Mode 1 Input Pin in Pin Control Mode (MODE1). See Table 18 for more details.
Configurable General-Purpose Input/Output 1 in SPI Control Mode (GPIO1).
If not in use, connect this pin to DGND or IOVDD.

15 MODE2/GPIO2 Digital I/0 1/0 Mode 2 Input Pin in Pin Control Mode (MODE?2). See Table 18 for more details.
Configurable General-Purpose Input/Output 2 in SPI Control Mode (GP102).
If not in use, connect this pin to DGND or IOVDD.

16 MODE3/ALERT Digital 1/0 1/0 Mode 3 Input Pin in Pin Control Mode (MODE3). See Table 18 for more details.
Alert Output Pin in SPI Control Mode (ALERT).
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Pin No. | Mnemonic Type Direction | Description

17 CONVST_SAR Digital input Input 2-A Output Interface Selection Pin in Pin Control Mode. See Table 17 for more
details. This pin also functions as the start for the SAR conversion in SPI control
mode.

18 ALERT/CS Digital input Input Alert Output Pin in Pin Control Mode (ALERT).

Chip Select Pin in SPI Control Mode (CS).

19 DCLK2/SCLK Digital input Input DCLK Frequency Selection Pin 2 in Pin Control Mode (DCLK2). See Table 19 for
more details.

SPI Clock in SPI Control Mode (SCLK).

20 DCLK1/SDI Digital input Input DCLK Frequency Selection Pin 1 in Pin Control Mode (DCLK1). See Table 19 for
more details.

SPI Data Input in SPI Control Mode (SDI). Connect this pin to DGND if the
device is configured in pin control mode with the SPI as the data output interface.

21 DCLK0/SDO Digital output | Output DCLK Frequency Selection Pin 0 in Pin Control Mode (DCLKO). See Table 19 for
more details.

SPI Data Output in SPI Control Mode (SDO).

22 DGND Supply Supply Digital Ground.

23 DREGCAP Supply Output Digital LDO Output. Decouple this pin to DGND with a 1 uF capacitor.

24 I0VDD Supply Supply Digital Levels Input/Output and Digital LDO (DLDO) Supply from 1.8V to 3.6 V.
IOVDD must not be lower than DREGCAP.

25 DOUT3 Digital output | I/O Data Output Pin 3. If the device is configured in daisy-chain mode, this pin
acts as an input pin. See the Daisy-Chain Mode section for more details.

26 DOUT2 Digital output | 1/0 Data Output Pin 2. If the device is configured in daisy-chain mode, this pin
acts as an input pin. See the Daisy-Chain Mode section for more details.

27 DOUT1 Digital output | Output Data Output Pin 1.

28 DOUTO Digital output | Output Data Output Pin 0.

29 DCLK Digital output | Output Data Output Clock.

30 DRDY Digital output | Output Data Output Ready Pin.

31 XTAL1 Clock Input Crystal 1 Input Connection. If CMOS is used as a clock source, tie this pin to
DGND. See Table 16 for more details.

32 XTAL2/MCLK Clock Input Crystal 2 Input Connection (XTAL2). See Table 16 for more details.

CMOS Clock (MCLK). See Table 16 for more details.

33 START Digital input Input Synchronization Pulse. This pin is used to synchronize internally an external
START asynchronous pulse with MCLK. The synchronize signal is shift out by
the SYNC_OUT pin. If not in use, tie this pin to DGND. See the Phase Adjustment
section and the Digital Reset and Synchronization Pins section for more details.

34 SYNC_OUT Digital output | Input Synchronization Signal. This pin generates a synchronous pulse generated
and driven by hardware (via the START pin) or by software (GENERAL_USER _
CONFIG_2, Bit 0). If this pin is in use, it must be wired to the SYNC_IN pin. See
the Phase Adjustment and the Digital Reset and Synchronization Pins section
for more details.

35 SYNC_IN Digital input Input Reset for the Internal Digital Block and Synchronize for Multiple Devices. See
the Digital Reset and Synchronization Pins section for more details.

36 RESET Digital input Input Asynchronous Reset Pin. This pin resets all registers to their default value. It is
recommended to generate a pulse on this pin after the device is powered up
because a slow slew rate in the supplies may generate an incorrect initialization
in the digital block.

37 AIN7+ Analog input | Input Analog Input Channel 7, Positive.

38 AIN7—- Analog input | Input Analog Input Channel 7, Negative.

39 AIN6+ Analog input | Input Analog Input Channel 6, Positive.

40 AIN6— Analog input | Input Analog Input Channel 6, Negative.

41 REF2+ Reference Input Positive Reference Input 2 for Channel 4 to Channel 7, Typical at REF2— + 2.5 V.

42 REF2— Reference Input Negative Reference Input 2 for Channel 4 to Channel 7, Typical at AVSSx.
Connect all the REFx— pins to the same potential.

43 AVDD1B Supply Supply Positive Front-End Analog Supply for Channel 4 to Channel 7. Connect this pin
to AVDD1A.

44 AVSS1B Supply Supply Negative Front-End Analog Supply for Channel 4 to Channel 7, Typical at —1.65V

(Dual Supply) or AGND (Single Supply). Connect all the AVSSx pins together.
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Pin No. | Mnemonic Type Direction | Description

45 AIN5+ Analog input | Input Analog Input Channel 5, Positive.

46 AIN5— Analog input | Input Analog Input Channel 5, Negative.

47 AIN4+ Analog input | Input Analog Input Channel 4, Positive.

48 AIN4— Analog input | Input Analog Input Channel 4, Negative.

49 REF_OUT Reference Output 2.5V Reference Output. Connect a 100 nF capacitor on this pin if using the
internal reference.

50 AVSS2B Supply Supply Negative Analog Supply. Connect all the AVSSx pins together.

51 AREG2CAP Supply Output Analog LDO Output 2. Decouple this pin to AVSS2B with a 1 uF capacitor.

52 AVDD2B Supply Supply Positive Analog Supply. Connect this pin to AVDD2A.

53 AVSS3 Supply Supply Negative Analog Ground. Connect all the AVSSx pins together.

54 FORMAT1 Digital input Input Output Data Frame 1. See Table 17 for more details.

55 FORMATO Digital input Input Output Data Frame 0. See Table 17 for more details.

56 CLK_SEL Digital input Input Select Clock Source. See Table 16 for more details.

57 VCM Analog output | Output Common-Mode Voltage Output, Typical at (AVDD1 + AVSSx)/2.

58 AVDD2A Supply Input Analog Supply from 2.2V to 3.6 V. AVSS2x must not be lower than AREGxCAP.
Connect this pin to AVDD2B.

59 AREG1CAP Supply Output Analog LDO Output 1. Decouple this pin to AVSS with a 1 uF capacitor.

60 AVSS2A Supply Input Negative Analog supply. Connect all the AVSSx pins together.

61 AVSS4 Supply Supply Negative SAR Analog Supply and Reference. Connect all AVSSx pins together.

62 AvDD4 Supply Supply Positive SAR Analog Supply and Reference Source.

63 AUXAIN+ Analog input | Input Positive SAR Analog Input Channel.

64 AUXAIN—- Analog input | Input Negative SAR Analog Input Channel.

EPAD Supply Input Exposed Pad. Connect the exposed pad to AVSSx.
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TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 8. INL vs. Input Voltage and Channel at 8 kSPS, High Resolution Mode
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Figure 12. INL vs. Input Voltage and PGA Gain at 2 kSPS, Low Power Mode
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Figure 9. INL vs. Input Voltage and PGA Gain at 8 KSPS, High Resolution Mode
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INPUT VOLTAGE (V)

Figure 13. INL vs. Input Voltage and Temperature at 2 kSPS,
Low Power Mode

INPUT VOLTAGE (V)

Figure 10. INL vs. Input Voltage and Temperature at 8 kSPS,
High Resolution Mode
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INL (ppm)

INL (ppm)

Figure 15. INL vs. Input Voltage and Vau at 8 kSPS, High Resolution Mode
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Figure 16. Noise Histogram at 8 kSPS, High Resolution Mode
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Figure 18. INL vs. Input Voltage and Vau at 2 kSPS, Low Power Mode
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Figure 19. Noise Histogram at 2 kS

PS, Low Power Mode
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Figure 21. Noise vs. Clock Frequency, High Resolution Mode, Decimation = 256
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Figure 22. Noise vs. ODR, High Resolution Mode
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Figure 23. Noise vs. Temperature at 2 kSPS, Low Power Mode
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Figure 29. FFT Plot at 4kSPS, Low Power Mode, Input Frequency (fin) =
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Figure 27. FFT Plot, High Resolution Mode, Input Frequency (fn) = 1 kHz
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Figure 28. THD vs. Input Frequency at 8 kSPS, High Resolution Mode

THD (dB)

13295-033

FREQUENCY (Hz)
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Figure 31. THD vs. Input Frequency at 2 kSPS, Low Power Mode
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Figure 33. THD vs. Reference Voltage at 8 kSPS, High Resolution Mode
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Figure 34. THD vs. MCLK Frequency, High Resolution Mode,
Input Frequency (fn) = 50 Hz, Decimation = 256
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Figure 35. THD vs. Input Voltage at 500 SPS, Low Power Mode
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Figure 36. THD vs. Reference Voltage at 2 kSPS, Low Power Mode
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Figure 44. Offset Error vs. Supply Setting, High Resolution Mode
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Figure 45. Offset Drift vs. Temperature
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Figure 46. Gain Error vs. AVDD1x Supply, High Resolution Mode
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Figure 47. Offset Error vs. Supply Setting, Low Power Mode
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