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16-Bit, 10 MHz Bandwidth, 30 MSF
160 MSPS Continuous Time Sigma-Delt

AD926(1

FEATURES

SNR: 83 dB (85 dBFS) to 10 MHz input
SFDR: 87 dBc to 10 MHz input
Noise figure: 15 dB
Input impedance: 1 k
Power: 340 mW
1.8V analog supply operation
1.8V to 3.3 V output supply
Selectable bandwidth
2.5 MHz/5 MHz/10 MHz
Output data rate: 30 MSPS to 160 MSPS
Integrated decimation filters
Integrated sample rate converter
On-chip PLL clock multiplier
On-chip voltage reference
Offset binary, Gray code, or twos complement data format
Serial control interface (SPI)

APPLICATIONS

Data acquisition
Automated test equipment
Instrumentation
Medical imaging

GENERAL DESCRIPTION

The AD9261 is a single 16-bit analog-to-digital converter

(ADC) based on a continuotisne (CT) sigma-delta ( -)
architecture that achieves 87 dBc of dynamic range over a 10 MHz
input bandwidth. The integrated features and characteristics
unigue to the continuous time - architecture significantly
simplify its use and minimize the need for external components.

The AD9261 has a resistive input impedance that relaxes the
requirements of the driver amplifier. In addition, a 32x oversam-
pled fifth-order continuous time loop filter significantly attenuates
out-of-band signals and aliases, reducing the need for external
filters at the input.

An external clock input or the integrated integer-N PLL provides

the 640 MHz internal clock needed for the oversampled conti-
nuous time - modulator. On-chip decimation filters and sample
rate converters reduce the modulator data rate from 640 MSPS to a
user-defined output data rate from 30 MSPS to 160 MSPS,
enabling a more efficient and direct interface.
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Figure 1.

The digital output data is presented in offset binary, Gray code,
or twos complement format. A data clock output (DCO) is
provided to ensure proper timing with the receiving logic.

The AD9261 operates on a 1.8 V analog supply and a 1.8 V

to 3.3 V digital supply, consuming 340 mW. The AD9261 is
available in a 48-lead LFCSP and is specified over the industrial
temperature range (S40°C to +85°C).

PRODUCT HIGHLIGHTS

1. Continuous time - architecture efficiently achieves high
dynamic range and wide bandwidth.

2. Passive input structure reduces or eliminates the require-
ments for a driver amplifier.

3. Anoversampling ratio of 32x and high order loop filter
provide excellent alias rejection reducing or eliminating the
need for antialiasing filters.

4. An integrated decimation filter, sample rate converter, PLL
clock multiplier, and voltage reference provide ease of use.

5. This part operates from a single 1.8 VV analog power supply
and 1.8 V to 3.3 V output supply.
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AD926

SPECIFICATIONS
DC SPECIFICATIONS

All power supplies set to 1.8 V, 640 MHz sample rate, 0.5 V internal reference, PLL disabled, 40 MSPS output data &2¢) ABFS,
unless otherwise noted.

Table 1.
Parameter Temp Min Typ Max Unit
RESOLUTION Full 16 Bits
ANALOG INPUT BANDWIDTH 10 MHz
ACCURACY
No Missing Codes Full Guaranteed
Offset Error Full +0.02 +0.15 % FSR
Gain Error Full +0.7 +3.0 % FSR
Integral Nonlinearity (INI2) Full +1.5 LSB
TEMPERATURE DRIFT
Offset Error Full +15 ppm/°C
Gain Error Full +50 ppm/°C
INTERNAL VOLTAGE REFERENCE 490 500 510 mvV
ANALOG INPUT
Input Span, VREF = 0.5V Full 2 V p-p diff
Common-Mode Voltage Full 1.7 1.8 1.9 \%
Input Resistance Full 1 k
POWER SUPPLIES
Supply Voltage
AVDD Full 1.7 1.8 1.9 \Y,
CvDD Full 1.7 1.8 1.9 \Y
DVDD Full 1.7 1.8 1.9 \Y
DRVDD Full 1.7 1.8 3.6 \Y
Supply Current
lavoi? Full 74 83 mA
levod PLL Enabled Full 57 654 mA
levoss PLL Disabled Full 8.0 8.8 mA
Iovor? Full 100 108 mA
IorvoS (1.8 V) Full 5.5 5.8 mA
IorvoS (3.3 V) Full 10 mA
POWER CONSUMPTION
Sine Wave Inp@#tPLL Disabled Full 340 370 mw
Sine Wave InpdtPLL Enabled Full 425 465 mw
Power-Down Power Full 20 mw
Standby Powet Full 7 mw
Sleep Power Full 3 4 mw

! Input power is referenced to full scale. Therefore, all measurements were taken with a 2 dB signal below full scale, helegis@nhoted.
2 Measured with a low input frequency, full-scale sine wave.
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AD9261

AC SPECIFICATIONS

All power supplies set to 1.8 V, 640 MHz sample rate, 0.5 V internal reference, PLL disabled, 40 MSPS output data 2@ dBR&= S

unless otherwise noted.

Table 2.
Parameter! Temp Min Typ Max Unit
SIGNAL-TO-NOISE RATIO (SNR)
fin= 2.4 MHz Full 81 83 dB
fin= 4.2 MHz 25°C 83 dB
fiv= 8.4 MHz 25°C 83 dB
EFFECTIVE NUMBER OF BITS (ENOB)
fin= 2.4 MHz 25°C 13.5 Bits
fin= 4.2 MHz 25°C 135 Bits
fiv= 8.4 MHz 25°C 135 Bits
SPURIOUS-FREE DYNAMIC RANGE (SFDR)
fin= 2.4 MHz Full 87 80 dBc
fiv= 4.2 MHz 25°C 87 dBc
fin=8.4 MHz 25°C <120 dBc
NOISE SPECTRAL DENSITY (NSD)
AIN= $2 dBFS Full $155 $153 dB/Hz
AIN = S40 dBFS Full S$156 S$154.5| dB/Hz
NOISE FIGURE 25°C 15 dB
TWO-TONE SFDR
fine = 2.1 MHz at S8 dBF & £ 2.4 MHz at S8 dBFS 25°C 93 dBc
fine = 3.6 MHz at S8 dBF &z £ 4.2 MHz at $8 dBFS 25°C 92.5 dBc
five= 7.2 MHz at 58 dBF & £ 8.4 MHz at S8 dBFS 25°C 925 dBc
ANALOG INPUT BANDWIDTH 25°C 10 MHz
APERTURE JITTER 25°C 1 ps rms

1 See the AN-835 Application Notenderstanding High Speed ADC Testing and Evalufatiancomplete set of definitions.

2 Noise figure with respect to 50 . AD926htiernal impedance is 1000 diferential. See theAN-835 Applicatio Note for a deihition.

DIGITAL DECIMATION FILTERING CHARACTERISTICS
All power supplies set to 1.8 V, 640 MHz sample rate, 0.5 V internal reference, PLL disabled, AIN = $2.0 dBFS, unlessiaitierwise

Table 3.

2.5 MHz BW 5 MHZ BW 10 MHz BW
Parameter! Min  Typ Max | Min  Typ Max | Min  Typ Max | Unit
Pass-Band Transition 25 375 | 5 6.5 10 13 MHz
Pass-Band Ripple <0.1 <0.1 <0.1 dB
Stop Band 3.75 MHz SR 6.5 MHz & 13 MHz SR MHz
Stop Band Attenuation >85 >85 >85 dB

1 See the AN-835 Application Notenderstanding High Speed ADC Testing and Evalufatiancomplete set of definitions.
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AD926

DIGITAL SPECIFICATIONS

1

All power supplies set to 1.8 V, 640 MHz sample rate, 0.5 V internal reference, PLL disabled, 40 MSPS output data 2@ dBR&= S

unless otherwise noted.

Table 4.
Parameter! Temp Min Typ Max Unit
DIFFERENTIAL CLOCK INPUTS (CLK+, CLKS)
Logic Compliance CMOS/LVPECL
Differential Input Voltage Full 0.4 0.8 2 V p-p
Input Common-Mode Range Full 0.3 0.450 0.5 \%
High Level Input Current Full S60 +60 YA
Low Level Input Current Full $60 +60 HA
Input Resistance Full 20 k
Input Capacitance Full 1 pF
LOGIC INPUTS (SCLK)
High Level Input Voltage Full 1.2 DRVDD + 0.3 \%
Low Level Input Voltage Full 0 0.8 \%
High Level Input Current Full S50 S75 PA
Low Level Input Current Full S10 +10 YA
Input Resistance Full 30 k
Input Capacitance Full 2 pF
LOGIC INPUTS (SDIO, CSB, RESET)
High Level Input Voltage Full 1.2 DRVDD + 0.3 \%
Low Level Input Voltage Full 0 0.8 \Y,
High Level Input Current Full S10 +10 HA
Low Level Input Current Full +40 +135 HA
Input Resistance Full 26 k
Input Capacitance Full 5 pF
DIGITAL OUTPUTS
DRVDD =3.3V
High Level Output Voltage 04, b= 50 PA) Full 3.29 Y,
High Level Output Voltage &4, bu= 0.5 mA) Full 3.25 \%
Low Level Output Voltage @/ b= 1.6 mA) Full 0.2 \Y,
Low Level Output Voltage @/ bL=50 pA) Full 0.05 \%
DRVDD =18V
High Level Output Voltage @4, bn =50 pA) Full 1.79 \%
High Level Output Voltage &4, bu= 0.5 mA) Full 1.75 \Y,
Low Level Output Voltage @/ bL= 1.6 mA) Full 0.2 \%
Low Level Output Voltage @/, b= 50 pA) Full 0.05 Y,

1 See the AN-835 Application Notenderstanding High Speed ADC Testing and Evalufatiancomplete set of definitions.
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AD9261

SWITCHING SPECIFICATIONS

All power supplies set to 1.8 V, 640 MHz sample rate, 0.5 V internal reference, PLL disabled, 40 MSPS output data 2@ dBR&= S
unless otherwise noted.

Table 5.
Parameter! Temp Min Typ Max Unit
CLOCK INPUT (USING CLOCK MULTIPLIER)
Conversion Rate Full 30 160 MSPS
CLK+ Period Full 6.25 33 ns
CLK+ Duty Cycle Full 40 50 60 %
CLOCK INPUT (DIRECT CLOCKING)
Conversion Rate Full 608 640 672 MSPS
CLK+ Period Full 1.49 1.5625 1.64 ns
CLK+ Duty Cycle Full 40 50 60 %
DATA OUTPUT PARAMETERS
Output Data Rate Full 20 168 MSPS
DCO to Data Skews{t=vy? Full 3 ns
Sample Latency Full 960 Cycles
WAKE-UP TIME Full
Power Down Power Full 3 s
Standby Power Full 9 s
Sleep Power Full 15 s
OUT-OF-RANGE RECOVERY TIME Full 960 Cycles
SERIAL PORT INTEREACE
SCLK Period Full 40 ns
SCLK Pulse Width High Timex(g) Full 16 ns
SCLK Pulse Width Low Timeréty Full 16 ns
SDIO to SCLK Setup Timepft Full 5 ns
SDIO to SCLK Hold TimesQ Full 2 ns
CSB to SCLK Setup Timg)(t Full 5 ns
CSB to SCLK Hold Timei\t Full 2 ns

1 See the AN-83 5 Application Noténderstanding High Speed ADC Testing and Evalufatiancomplete set of definitions.

2 Data skew is measured from DCO 50% transition to data (DO to D15) 50% transition, with 5 pF load.

3 Wake-up time is dependent on the value of the decoupling capacitors. Values are shown with 10 uF capacitor on VREF and CFILT.
4 See Figure 50 and the Serial Port Interface (SPI) section.

Timing Diagram
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Figure 2. Timing Diagram
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