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ANALOG
DEVICES AD7768/AD7768-4

8-/4-Channel, 24-Bit, Simultaneous Sampling ADCs with Power Scaling, 110.8 kHz
Bandwidth

FEATURES » Linear phase digital filter
» Low latency sinc5 filter

» Wideband brick wall filter: +0.005 dB pass band ripple to
102.4 kHz

» Analog input precharge and reference precharge buffers
» Power supply
» AVDD1=5.0V,AVDD2=2.25V 10 5.0V
» IOVDD=25V1t03.3VorlOVDD=1.8V
» 64-lead LQFP, no exposed pad
» Temperature range: -40°C to +105°C

APPLICATIONS

» Precision ac and dc performance
» 8-/4-channel simultaneous sampling
» 256 kSPS maximum ADC ODR per channel
» 108 dB dynamic range
» DC to 110.8 kHz maximum input bandwidth (-3 dB bandwidth)
» =120 dB THD, typical
» 12 ppm of full-scale range (FSR) integral nonlinearity (INL),
+50 pV offset error, +30 ppm of FSR gain error
» Optimized power dissipation vs. noise vs. input bandwidth
» Selectable power, speed, and input bandwidth

» Fast (highest speed): 110.8 kHz bandwidth, 51.5 mW per » Data acquisition systems: USBIPXI/Ethernet

channel ) . :

» Median (half speed): 55.4 kHz bandwidth, 27.5 mW per » Instrumentation and industrial control loops
channel » Audio testing and measurement

» Low power (lowest power): 13.8 kHz bandwidth, 9.375 mW » Vibration and asset condition monitoring
per channel » 3-phase power quality analysis

» Per channel digital filter

» Programmable input bandwidth/sampling rates
» CRC error checking on data interface
» Daisy-chaining
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GENERAL DESCRIPTION

The AD7768/AD7768-4 are 8-channel and 4-channel 24-bit, simul-
taneous sampling, sigma-delta (2-A) analog-to-digital converters
(ADCs) with power scaling and 110.8 kHz bandwidth. The devices
have a 2-A modulator and digital filter per channel, which enables
synchronized sampling of ac and dc signals.

The AD7768/AD7768-4 achieve 108 dB dynamic range at a max-
imum input bandwidth of 110.8 kHz, combined with a typical per-
formance of +2 ppm integral nonlinearity (INL), +t50 pV offset error,
and +30 ppm gain error.

The AD7768/AD7768-4 user can trade off input bandwidth, output
data rate, and power dissipation, and select one of three power
modes to optimize for noise targets and power consumption. The
flexibility of the AD7768/AD7768-4 allows them to become reusable
platforms for low power dc and high performance ac measurement
modules.

The AD7768/AD7768-4 have three modes: fast mode (256 kSPS
maximum, 110.8 kHz input bandwidth, 51.5 mW per channel),
median mode (128 kSPS maximum, 55.4 kHz input bandwidth,
27.5 mW per channel) and low power mode (32 kSPS maximum,
13.8 kHz input bandwidth, 9.375 mW per channel).

The AD7768/AD7768-4 offer extensive digital filtering capabilities,
such as a wideband, low +0.005 dB pass-band ripple, antialiasing
low-pass filter with sharp roll-off, and 105 dB attenuation at the
Nyquist frequency.

Frequency domain measurements can use the wideband linear
phase filter. This filter has a flat pass band (£0.005 dB ripple) from
dc to 102.4 kHz at 256 kSPS, from dc to 51.2 kHz at 128 kSPS, or
from dc to 12.8 kHz at 32 kSPS.

The AD7768/AD7768-4 also offer sinc response via a sinc5 filter, a
low latency path for low bandwidth, and low noise measurements.
The wideband and sinc5 filters can be selected and run on a per
channel basis.

analog.com

Within these filter options, the user can improve the dynamic range
by selecting from decimation rates of x32, x64, x128, x256, x512,
and x1024. The ability to vary the decimation filtering optimizes
noise performance to the required input bandwidth.

Embedded analog functionality on each ADC channel makes de-
sign easier, such as a precharge buffer on each analog input that
reduces analog input current and a precharge reference buffer per
channel that reduces input current and glitches on the reference
input terminals.

The device operates with a 5V AVDD1A and AVDD1B supply, a
2.25V10 5.0 V AVDD2A and AVDD2B supply, anda 2.5 V10 3.3V
or 1.8 V I0VDD supply (see the 1.8 V I0VDD Operation section for
specific requirements for operating at 1.8 V I0VDD).

The device requires an external reference. The absolute input
reference voltage range is 1 V to AVDD1 - AVSS.

For the purposes of clarity in this data sheet, the AVDD1A and
AVDD1B supplies are referred to as AVDD1, and the AVDD2A

and AVDD2B supplies are referred to as AVDD2. For the negative
supplies, AVSS refers to the AVSS1A, AVSS1B, AVSS2A, AVSS2B,
and AVSS pins.

The specified operating temperature range is -40°C to +105°C. The
device is housed in a 10 mm x 10 mm, 64-lead low profile quad flat
package (LQFP) with a 12 mm x 12 mm printed circuit board (PCB)
footprint.

Throughout this data sheet, multifunction pins, such as XTAL2/
MCLK, are referred to either by the entire pin name or by a single
function of the pin, for example MCLK, when only that function is
relevant.
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AD7768/AD7768-4

SPECIFICATIONS

AVDD1A =AVDD1B=4.5V1t05.5V, AVDD2A = AVYDD2B = 2.0 Vt0 5.5V, IOVDD = 2.25 V t0 3.6 V, AVSS = DGND = 0 V, REFx+ = 4.096 V
and REFx- =0V, MCLK = 32.768 MHz, analog input precharge buffers on, reference precharge buffers off, wideband filter, chopping frequency

(ferop) = fmon/32, Ta = -40°C to +105°C, unless otherwise noted. See Table 2 for specifications at 1.8 V I0VDD.

Table 1.
Parameter Test Conditions/Comments Min Typ Max Unit
ADC SPEED AND PERFORMANCE
Output Data Rate (ODR), per Fast mode 8 256 kSPS
Channel’
Median mode 4 128 kSPS
Low power mode 1 32 kSPS
-3 dB Bandwidth Fast mode, wideband filter 110.8 kHz
Median mode, wideband filter 55.4 kHz
Low power mode, wideband filter 13.8 kHz
Data Output Coding Twos complement, MSB first
No Missing Codes? 24 Bits
DYNAMIC PERFORMANCE
Fast Mode Decimation by 32, 256 kSPS ODR
Dynamic Range Shorted input, wideband filter 106.2 108 dB
Signal-to-Noise Ratio (SNR) 1kHz, -0.5 dBFS, sine wave input
Sinc filter 109 M dB
Wideband filter 106 107.8 dB
Signal-to-Noise-and-Distortion | 1kHz, -0.5 dBFS, sine wave input 104.7 107.5 dB
Ratio (SINAD)
Total Harmonic Distortion 1kHz, -0.5 dBFS, sine wave input -120 -107 dB
(THD)
Spurious-Free Dynamic Range 128 dBc
(SFDR)
Median Mode Decimation by 32, 128 kHz ODR
Dynamic Range Shorted input, wideband filter 106.2 108 dB
SNR Sinc5 filter, 1 kHz, -0.5 dBFS, sine wave input 109 11 dB
Wideband filter, 1 kHz, -0.5 dBFS, sine wave input 106 107.8 dB
SINAD 1kHz, -0.5 dBFS, sine wave input 105.8 107.5 dB
THD 1kHz, -0.5 dBFS, sine wave input -120 -113 dB
SFDR 128 dBc
Low Power Mode Decimation by 32, 32 kHz ODR
Dynamic Range Shorted input, wideband filter 106.2 108 dB
SNR Sinc filter, 1 kHz, -0.5 dBFS, sine wave input 109 M dB
Wideband filter, 1 kHz, -0.5 dBFS, sine wave input 106 107.8 dB
SINAD 1kHz, -0.5 dBFS, sine wave input 105.8 107.5 dB
THD 1 kHz, -0.5 dBFS, sine wave input -120 -113 dB
SFDR 128 dBc
INTERMODULATON DISTORTION | fiya = 9.7 kHz, fiyg = 10.3 kHz
(IMD)?
Second-order -125 dB
Third-order -125 dB
ACCURACY
INL Endpoint method 12 7 ppm of FSR

analog.com
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SPECIFICATIONS
Table 1.
Parameter Test Conditions/Comments Min Typ Max Unit
Offset Error* DCLK frequency < 24 MHz 50 +115 pv
24 MHz to 32.768 MHz DCLK frequency? 75 +150 pv
Offset Error Drift DCLK frequency < 24 MHz +250 nv/°C
24 MHz to 32.768 MHz DCLK frequency 1750 nv/°C
Gain Error* Ta=25°C +30 +70 ppm of FSR
Gain Drift vs. Temperature? 0.5 1 ppm/°C
VCMPIN
Output With respect to AVSS (AVDD1 - v
AVSS)2
Load Regulation Change in output voltage to change in load current (AVgyr/AlL) 400 pV/imA
Voltage Regulation Applies to the following VCM output options only: common-mode 5 pvv
voltage (Vew) = AVour/A(AVDD1 - AVSS)/2, Vg = 1.65V, and
Vem=25V
Short-Circuit Current 30 mA
ANALOG INPUTS See the Analog Inputs section
Differential Input Voltage Range | Vger = (REFx+) - (REFx-) -VRer +VRer v
Input Common-Mode Range? AVSS AVDD1 V
Absolute Analog Input Voltage AVSS AVDD1 v
Limits?
Analog Input Current
Unbuffered Differential component 48 pAN
Common-mode component +17 PANV
Precharge Buffer On® -20 LA
Input Current Drift
Unbuffered 5 nANV/I°C
Precharge Buffer On +31 nA°C
EXTERNAL REFERENCE
Reference Voltage Vrer = (REFx+) - (REFx-) 1 AVDD1 - v
AVSS
Absolute Reference Voltage Lim- | Precharge reference buffers off AVSS - AVDD1 + v
its? 0.05 0.05
Precharge reference buffer on AVSS AVDD1 v
Average Reference Current Fast mode, see Figure 63
Precharge reference buffers off 172 pA/V/channel
Precharge reference buffers on +16 pANIchannel
Average Reference Current Drift | Fast mode, see Figure 63
Precharge reference buffers off 1.7 nAN/I°C
Precharge reference buffers on 149 nAN/I°C
Common-Mode Rejection 95 dB
DIGITAL FILTER RESPONSE
Low Ripple Wideband Filter FILTER pin=0
Decimation Rate Up to six selectable decimation rates 32 1024
Group Delay Latency 34/0DR Sec
Settling Time Complete settling 68/0DR sec
Pass-Band Ripple? From dc to 102.4 kHz at 256 kSPS +0.005 dB

analog.com
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SPECIFICATIONS
Table 1.
Parameter Test Conditions/Comments Min Typ Max Unit
Pass Band +0.005 dB bandwidth 0.4 x ODR Hz
-0.1 dB bandwidth 0.409 x ODR Hz
-3 dB bandwidth 0.433 x ODR Hz
Stop Band Frequency Attenuation > 105 dB 0.499 x ODR Hz
Stop Band Attenuation 105 dB
Sinc5 Filter FILTER pin =1
Decimation Rate Up to six selectable decimation rates 32 1024
Group Delay Latency 3/0DR Sec
Settling Time Complete settling 7/0DR sec
Pass Band -3 dB bandwidth 0.204 x ODR Hz
REJECTION
AC Power Supply Rejection Ratio | Input voltage (Vyy) = 0.1V, AVDD1 =5V, AyDD2 =5V, IOVDD =
(PSRR) 25V
AVDD1 90 dB
AVDD2 100 dB
|OVDD 75 dB
DC PSRR Vn=1V
AVDD1 100 dB
AVDD2 118 dB
IOVDD 90 dB
Analog Input Common-Mode Re-
jection Ratio (CMRR)
DC Vin=0.1V 95 dB
AC Up to 10 kHz 95 dB
Crosstalk -0.5 dBFS input on adjacent channels -120 dB
CLOCK See the Clocking Selections section for performance functionality
Crystal Frequency 8 32.768 34 MHz
External Clock (MCLK) 32.768 MHz
Duty Cycle 50:50 %
MCLK Pulse Width?
Logic Low 12.2 ns
Logic High 12.2 ns
CMOS Clock Input Voltage See the Logic Inputs parameter
High (Vinw)
Low (Vine)
LVDS Clock? Load resistance (R;) =100 Q
Differential Input Voltage 100 650 mV
Common-Mode Input Voltage 800 1575 mV
Absolute Input Voltage 1.88 v
ADC RESET?
ADC Start-Up Time After Reset® | Time to first DRDY, fast mode, decimation by 32 1.58 1.66 ms
Minimum RESET Low Pulse Width | tyc x = 1/MCLK 2 X tyolk
LOGIC INPUTS
Input Voltage?

analog.com
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AD7768/AD7768-4

SPECIFICATIONS
Table 1.
Parameter Test Conditions/Comments Min Typ Max Unit
High (Vinm) 0.65 x v
|0VDD
Low (VinL) 0.7 v
Hysteresis? 0.04 0.09 Vv
Leakage Current -10 +0.03 +10 pA
RESET pin’ -10 +10 pA
LOGIC OUTPUTS See Table 2 for 1.8 V operation
Output Voltage?
High (Vow) Source current (Isource) = 200 A 0.8 x V
|OVDD
Low (VoL) Sink current (Igik) = 400 A 04 v
Leakage Current Floating state -10 +10 pA
Output Capacitance Floating state 10 pF
SYSTEM CALIBRATION?
Full-Scale Calibration Limit 1.05xVger |V
Zero-Scale Calibration Limit -1.05 x v
VRer
Input Span 0.4 x Viggr 21 xVege |V
POWER REQUIREMENTS
Power Supply Voltage
AVDD1 - AVSS 4.5 5.0 55 v
AVDD2 - AVSS 2.0 2.25t05.0 55 v
AVSS - DGND -2.75 0 v
|OVDD - DGND See Table 2 for 1.8 V operation 2.25 251033 36 v
POWER SUPPLY CURRENTS Maximum output data rate, CMOS MCLK, eight DOUTXx signals,
all supplies at maximum voltages, all channels in Channel Mode
A
AD7768 Eight channels active
Fast Mode
AVDD1 Current Precharge reference buffers offlon 36/57.5 40/64 mA
AVDD2 Current 375 40 mA
|OVDD Current Wideband filter 63 67 mA
Sinc5 filter 27 29 mA
Median Mode
AVDD1 Current Precharge reference buffers offfon 18.5/29 20.5/32.5 mA
AVDD2 Current 213 23 mA
|OVDD Current Wideband filter 34 37 mA
Sinc filter 16 18 mA
Low Power Mode
AvDD1 Current Precharge reference buffers offfon 5.1/8 5.8/9 mA
AvDD2 Current 9.3 10.1 mA
|OVDD Current Wideband filter 12.5 13.7 mA
Sinc filter 8 9 mA
AD7768-4 Four channels active
Fast Mode

analog.com
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SPECIFICATIONS

Table 1.

Parameter Test Conditions/Comments Min Typ Max Unit
AvDD1 Current Precharge reference buffers offfon 18.2/28.8 20.3/32.5 mA
AvDD2 Current 18.8 20.3 mA
|OVDD Current Wideband filter? 43.5 46.8 mA

Wideband filter, SPI mode only, Channel Mode A set to sinch 37 40 mA
filter®
Sinc5 filter? 17 18.6 mA
Median Mode
AVDD1 Current Reference precharge buffers offfon 9.314.7 10.5/16.6 mA
AvDD2 Current 10.7 1.7 mA
|OVDD Current Wideband filter? 244 264 mA
Wideband filter, SPI mode only, Channel Mode A set to sinch 21 23 mA
filter®
Sinc5 filter? 1" 12.3 mA
Low Power Mode
AVDD1 Current Precharge reference buffers offfon 2.7/41 31047 mA
AVDD2 Current 47 5.3 mA
|OVDD Current Wideband filter? 10 1.1 mA
Wideband filter, SPI mode only, Channel Mode A set to sinch 9 10 mA
filter®
Sinc5 filter? 6.5 76 mA
AD7768 and AD7768-4—Two Serial peripheral interface (SPI) control mode only, see the Chan-
Channels Active* nel Standby section for details on disabling channels
Fast Mode
AVDD1 Current Precharge reference buffers offfon 9.314.7 10.5/16.6 mA
AVDD2 Current 9.5 10.5 mA
|OVDD Current Wideband filter 33.7 36.3 mA
Wideband filter, disabled channels in Channel Mode A, and set to 234 255 mA
sinc5 filter mode®
Sinc filter 1.9 13.3 mA
Median Mode
AvVDD1 Current Precharge reference buffers offfon 4.8/1.5 5.5/8.6 mA
AVDD2 Current 5.5 6.2 mA
IOVDD Current Wideband filter 19.4 211 mA
Wideband filter, disabled channels in Channel Mode A, and set to 141 15.5 mA
sinc5 filter mode®
Sinc filter 85 9.6 mA
Low Power Mode
AvVDD1 Current Precharge reference buffers offfon 1.52/2.2 1.77/2.6 mA
AVDD2 Current 24 3 mA
|OVDD Current Wideband filter 8.6 9.7 mA
Wideband filter, disabled channels in Channel Mode A, and set to 72 8 mA
sinc5 filter mode®
Sinc filter 5.8 6.7 mA
Standby Mode All channels disabled (sinch filter enabled) 6.5 8 mA
Sleep Mode? Full power-down (SPI control mode only) 0.73 12 mA

analog.com
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AD7768/AD7768-4

SPECIFICATIONS

Table 1.

Parameter Test Conditions/Comments Min Typ Max Unit

Crystal Excitation Current Extra current in IOVDD when using an external crystal compared 540 pA

to using the CMOS MCLK

POWER DISSIPATION External CMOS MCLK, all channels active, MCLK = 32.768 MHz,
all channels in Channel Mode A except where otherwise speci-
fied

Full Operating Mode—AD7768 Analog precharge buffers on
Wideband Filter

Fast Mode AvDD1=5V, AVDD2 = 10VDD = 2.5V, precharge reference 412 446 mW
buffers off?
AvDD1 =5V, AvDD2 = I0VDD = 3.3 V, precharge reference 600 645 mW
buffers on?
AVDD1=55V,AVDD2 =55V, I0VDD = 3.6 V, precharge 631 681 mW
reference buffers off

Median Mode AvDD1=5V, AVDD2 = I0VDD = 2.5V, precharge reference 220 240 mW
buffers off?
AvDD1 =5V, AvDD2 = I0VDD = 3.3 V, precharge reference 320 345 mW
buffers on?
AvDD1=55V,AVDD2 =55V, I0VDD = 3.6 V, precharge 341 372 mW
reference buffers off

Low Power Mode AVDD1=5V, AVvDD2 = 10VDD = 2.5V, precharge reference 75 85 mW
buffers off?
AvDD1 =5V, AvDD2 = I0VDD = 3.3 V, precharge reference 107 118 mW
buffers on?
AVDD1=55V,AVDD2 =55V, I0VDD = 3.6 V, precharge 124 137 mW
reference buffers off

Sinc5 Filter

Fast Mode AvDD1 =5V, AvDD2 = I0VDD = 2.5V, precharge reference 325 355 mW
buffers off?
AVDD1 =5V, AvDD2 = 10VDD = 3.3 V, precharge reference 475 525 mW
buffers on?
AvDD1=55V, AVvDD2 =55V, I0VDD = 3.6 V, precharge 501 545 mW
reference buffers off

Median Mode AvDD1 =5V, AvDD2 = I0VDD = 2.5V, precharge reference 175 195 mW
buffers off?
AVDD1 =5V, AvDD2 = 10VDD = 3.3 V, precharge reference 260 285 mW
buffers on?
AvDD1=55V, AVvDD2 =55V, IOVDD = 3.6 V, precharge 217 304 mW
reference buffers off

Low Power Mode AVDD1 =5V, AvDD2 = I0VDD = 2.5V, precharge reference 65 72 mW
buffers off?
AVDD1 =5V, AvDD2 = 10VDD = 3.3 V, precharge reference 95 105 mW
buffers on?
AVDD1=55V, AVvDD2 =55V, I0VDD = 3.6 V, precharge 108 120 mwW

reference buffers off
Full Operating Mode—AD7768-4
Wideband Filter
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AD7768/AD7768-4

SPECIFICATIONS
Table 1.
Parameter Test Conditions/Comments Min Typ Max Unit
Fast Mode AVDD1 =5V, AvDD2 = 10VDD = 2.5V, precharge reference 235 mW
buffers off
AvDD1=5V, AvDD2 = 10VDD = 3.3 V, precharge reference 336 mW
buffers on
AVDD1=55V,AVDD2=5.5V, 10VDD = 3.6 V, precharge 360 392 mW
reference buffers off2
SPI mode only; AVvDD1=5.5V, AVDD2 =55V, IOVDD = 3.6 337 368 mW
V, precharge reference buffers off, Channel Mode A set to sinc5
filter
Median Mode AVDD1=5V, AvDD2 = 10VDD = 2.5V, precharge reference 127 mW
buffers off
AVDD1 =5V, AVDD2 = I0VDD = 3.3 V, precharge reference 181 mW
buffers on
AVDD1=55V,AVDD2=5.5V,10VDD = 3.6 V, precharge 198 218 mW
reference buffers off2
SPI mode only; AVvDD1=5.5V, AVDD2 =55V, IOVDD = 3.6 186 205 mW
V, precharge reference buffers off, Channel Mode A set to sinch
filter®
Low Power Mode AVDD1 =5V, AVDD2 = I0VDD = 2.5V, precharge reference 49 mW
buffers off
AVDD1 =5V, AvDD2 = 10VDD = 3.3 V, precharge reference 66 mW
buffers on
AVDD1=5.5V,AVDD2=5.5V, 10VDD = 3.6 V, precharge 7 87 mW
reference buffers off2
SPI mode only; AVvDD1=5.5V, AVDD2 =55V, IOVDD = 3.6 73 83 mW
V, precharge reference buffers off, Channel Mode A set to sinc5
filter®
Sinc5 Filter
Fast Mode AvDD1=5V, AvDD2 = 10VDD = 2.5V, precharge reference 168 mW
buffers off
AVDD1 =5V, AvDD2 = I0VDD = 3.3 V, precharge reference 248 mW
buffers on
AVDD1=55V,AVDD2=5.5V,10VDD = 3.6 V, precharge 265 291 mW
reference buffers off
Median Mode AvDD1=5V, AvDD2 = 10VDD = 2.5V, precharge reference 9% mW
buffers off
AVDD1 =5V, AVDD2 = I0VDD = 3.3 V, precharge reference 137 mW
buffers on
AVDD1=55V,AVDD2=5.5V,10VDD = 3.6 V, precharge 150 167 mW
reference buffers off
Low Power Mode AVDD1=5V, AvDD2 = 10VDD = 2.5V, precharge reference 40 mW
buffers off
AvDD1 =5V, AvDD2 = I0VDD = 3.3 V, precharge reference 55 mW
buffers on
AVDD1=55V,AVDD2=5.5V,10VDD = 3.6 V, precharge 64 74 mW
reference buffers off
Standby Mode All channels disabled (sinc?5 filter enabled), AVDD1 =5V,
AVDD2 = |0VDD = 2.5 /2 18 mW
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AD7768/AD7768-4

SPECIFICATIONS

Table 1.

Parameter Test Conditions/Comments Min Typ Max Unit
AVDD1 =5V, AVDD2 = I0VDD = 3.3 V2 26 mW
AVDD1=AVDD2=5.5V,I0VDD=3.6V 29 mW

Sleep Mode? Full power-down (SPI control mode), AVDD1 =5V, AvDD2 =
IOVDD =25V 18 4 mW
AVDD1=5V,AvDD2=10VDD=3.3V 25 5 mW
AVDD1=AVDD2=5.5V,I0VDD=3.6V 2.7 6.5 mW

! The output data rate ranges refer to the programmable decimation rates available on the AD7768/AD7768-4 for a fixed MCLK rate of 32.768 MHz. Varying MCLK rates
allow users a wider variation of ODR.

2 These specifications are not production tested but are supported by characterization data at initial product release.

3 See the Terminology section for more information about the fa and fb input frequencies.

4 Following a system zero-scale calibration, the offset error is in the order of the noise for the programmed output data rate selected. A system full-scale calibration reduces
the gain error to the order of the noise for the programmed output data rate.

5 -25 yA is measured when the analog input is close to either the AVDD1 or AVSS rail. The input current reduces as the common-mode voltage approaches (AVDD1 -
AVSS)/2. The analog input current scales with the MCLK frequency and device power mode. See Figure 85 and Figure 86 for more details on how the analog input current
scales with input voltage.

6 For lower MCLK rates or higher decimation rates, use Table 28 and Table 29 to calculate any additional delay before the first DRDY pulse.

T The RESET pin has an internal pull-up device to I0VDD.

8 Configuring Channel Mode A to the sinc5 filter and/or assigning disabled channels to Channel Mode A allows a lower power consumption to be achieved. To do this, the
user must be operating in SPI control mode because it requires assigning channels to different channel modes (only possible in SPI control mode). If using pin control
mode, all channels, whether active or in standby, are assigned to the same channel group and use the same filter type. This means that, in pin control mode, a higher
current consumption is seen from disabled channels than can be achieved in SPI mode. See the Channel Modes section for more details.

1.8 VIOVDD SPECIFICATIONS

AVDD1A =AVDD1B=4.5Vt0 5.5V, AVDD2A = AVDD2B =2.0 Vt0 5.5V, IOVDD = 1.72 V t0 1.88 V, AVSS = DGND = 0 V, REFx+ = 4.096 V
and REFx- =0V, MCLK = 32.768 MHz, analog precharge buffers on, reference precharge buffers off, wideband filter, foqop = fyon/32, Ta =
-40°C to +105°C, unless otherwise noted.

analog.com

Table 2.
Parameter Test Conditions/Comments Min Typ Max Unit
DYNAMIC PERFORMANCE For dynamic range and SNR across all decimation rates, see
Table 12 and Table 13
Fast Mode Decimation by 32, 256 kSPS ODR
Dynamic Range Shorted input, wideband filter 106.2 108 dB
SNR Sinc filter, 1 kHz, -0.5 dBFS, sine wave input 109 M dB
Wideband filter, 1 kHz, -0.5 dBFS, sine wave input 106 107.8 dB
SINAD' 1kHz, -0.5 dBFS, sine wave input 103.8 107.5 dB
THD 1kHz, -0.5 dBFS, sine wave input -120 -107 dB
SFDR 128 dBc
Median Mode Decimation by 32, 128 kHz ODR
Dynamic Range Shorted input, wideband filter 106.2 108 dB
SNR 1kHz, -0.5 dBFS, sine wave input
Sinc? filter 109 ik dB
Wideband filter 106 107.8 dB
SINAD 1kHz, -0.5 dBFS, sine wave input 105.8 107.5 dB
THD 1kHz, -0.5 dBFS, sine wave input -120 -113 dB
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AD7768/AD7768-4

SPECIFICATIONS
Table 2.
Parameter Test Conditions/Comments Min Typ Max Unit
SFDR 128 dBc
Low Power Mode Decimation by 32, 32 kHz ODR
Dynamic Range Shorted input, wideband filter 106.2 108 dB
SNR Sinc5 filter, 1 kHz, 0.5 dBFS, sine wave input 109 1M1 dB
Wideband filter, 1 kHz, -0.5 dBFS, sine wave input 106 107.8 dB
SINAD 1 kHz, -0.5 dBFS, sine wave input 105.8 1075 dB
THD 1kHz, -0.5 dBFS, sine wave input -120 -113 dB
SFDR 128 dBc
ACCURACY!
INL Endpoint method 12 7 ppm of FSR
Offset Error? DCLK frequency < 24 MHz 50 115 pv
24 MHz to 32.768 MHz DCLK frequency 75 170 pv
Offset Error Drift DCLK frequency < 24 MHz 1250 nv/°C
24 MHz to 32.768 MHz DCLK frequency 750 nv/°C
Gain Error? Ta=25C 60 +120 ppm/FSR
Gain Drift vs. Temperature 0.5 12 ppm/°C
LOGIC INPUTS
Input Voltage'
ViNH 0.65 x I0VDD v
VinL 0.4 v
Hysteresis' 0.04 0.2 Vv
Leakage Current -10 +0.03 +10 pA
RESET pin -10 +10 pA
LOGIC OUTPUTS
Output Voltage'
Vou Isource = 200 pA 0.8 x I0VDD v
VoL lsing =400 pA 0.4 v
Leakage Current Floating state -10 +10 pA
Output Capacitance Floating state 10 pF
POWER REQUIREMENTS
Power Supply Voltage
AVDD1 - AVSS 45 5.0 5.5 v
AVDD2 - AVSS 20 2.25t05.0 55 v
AVSS - DGND -2.75 0 v
|OVDD - DGND DREGCAP shorted to IOVDD 1.72 18 1.88 v
POWER SUPPLY CURRENTS' Maximum output data rate, CMOS MCLK, eight DOUTx signals,
all supplies at maximum voltages, all channels in Channel
Mode A except where otherwise specified
AD7768 Eight channels active
Fast Mode
AVDD1 Current Reference precharge buffers offfon 36/57.5 40/64 mA
AVDD2 Current 375 40 mA
|OVDD Current Wideband filter 63 69 mA
Sinc5 filter 26 284 mA
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AD7768/AD7768-4

SPECIFICATIONS
Table 2.
Parameter Test Conditions/Comments Min Typ Max Unit
Median Mode
AVDD1 Current Reference precharge buffers offfon 18.5/29 20.5/32.5 mA
AVDD2 Current 213 23 mA
IOVDD Current Wideband filter 34 36.8 mA
Sincb filter 15 16.8 mA
Low Power Mode
AVDD1 Current Reference precharge buffers offfon 5.1/8 5.8/9 mA
AVDD2 Current 9.3 10.1 mA
|OVDD Current Wideband filter 11.6 12.9 mA
Sinc5 filter 7 8.1 mA
AD7768-4 Four channels active
Fast Mode
AvVDD1 Current Reference precharge buffers offfon 18.2/28.8 20.3/32.5 mA
AvDD2 Current 18.8 203 mA
|OVDD Current Wideband filter 43.9 41.7 mA
Wideband filter, SPI mode only, Channel Mode A set to sinch 36.8 41 mA
filter?
Sinc5 filter 16 17.7 mA
Median