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ADC16DV160 Dual Channel, 16-Bit, 160 MSPS Analog-to-Digital Converter with DDR LVDS
Outputs

Check for Samples: ADC16DV160

FEATURES

e« Low Power Consumption

e On-Chip Precision Reference and Sample-and-
Hold Circuit

* On-Chip Automatic Calibration During Power-
Up

e Dual Data Rate LVDS Output Port

e Dual Supplies: 1.8V and 3.0V Operation

e Selectable Input Range: 2.4 and 2.0 Vpp

e Sampling Edge Flipping with Clock Divider by
2 Option

e Internal Clock Divide by 1 or 2

e On-Chip Low Jitter Duty-Cycle Stabilizer

e Power-Down and Sleep Modes

e Output Fixed Pattern Generation

e Output Clock Position Adjustment

e 3-Wire SPI

e Offset Binary or 2's Complement Data Format

e 68-Pin VQFN Package (10x10x0.8, 0.5mm Pin-
Pitch)

KEY SPECIFICATIONS
* Resolution: 16 Bits
* Conversion Rate: 160 MSPS
* SNR (@FIN = 30 MHz): 78 dBFS (typ)
* SNR (@FIN =197 MHz): 76 dBFS (typ)
* SFDR (@FIN = 30 MHz): 95 dBFS (typ)
* SFDR (@FIN = 197 MHz): 89 dBFS (typ)
* Full Power Bandwidth: 1.4 GHz (typ)
* Power Consumption:
— Core per channel: 612 mW (typ)
— LVDS Driver: 117 mW (typ)
— Total: 1.3W (typ)
* Operating Temperature Range (-40°C ~ 85°C)

APPLICATIONS

e Multi-carrier, Multi-standard Base Station
Receivers

— MC-GSM/EDGE, CDMA2000, UMTS, LTE
and WiMAX

e High IF Sampling Receivers

» Diversity Channel Receivers

e Test and Measurement Equipment
¢ Communications Instrumentation
e Portable Instrumentation

DESCRIPTION

The ADC16DV160 is a monolithic dual channel high
performance CMOS analog-to-digital converter
capable of converting analog input signals into 16-bit
digital words at rates up to 160 Mega Samples Per
Second (MSPS). This converter uses a differential,
pipelined architecture with digital error correction and
an on-chip sample-and-hold circuit to minimize power
consumption and external component count while
providing excellent dynamic performance. Automatic
power-up calibration enables excellent dynamic
performance and reduces part-to-part variation, and
the ADC16DV160 can be re-calibrated at any time
through the 3-wire Serial Peripheral Interface (SPI).
An integrated low noise and stable voltage reference
and differential reference buffer amplifier eases board
level design. The on-chip duty cycle stabilizer with
low additive jitter allows a wide range of input clock
duty cycles without compromising dynamic
performance. A unique sample-and-hold stage yields
a full-power bandwidth of 1.4 GHz. The interface
between the ADC16DV160 and a receiver block can
be easily verified and optimized via fixed pattern
generation and output clock position features. The
digital data is provided via dual data rate LVDS
outputs — making possible the 68-pin, 10 mm x 10
mm VQFN package. The ADC16DV160 operates on
dual power supplies of +1.8V and +3.0V with a
power-down feature to reduce power consumption to
very low levels while allowing fast recovery to full
operation.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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Figure 2. Pin-Out of ADC16DV160
See Package Number NKEOOG8A
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PIN DESCRIPTIONS
Pin(s) ‘ Name Type Function and Connection
ANALOG I/O

66 VN+1 Differential analog input pins. The differential full-scale input signal level is
20 ViN+Q 2.4 Vpp by default, but can be set to 2.4/2.0 Vpp via SPI. Each input pin
67 Vin signal is centered on a common mode voltage, V.

19 Vineo Input

Input

Upper reference voltage.

This pin should not be used to source or sink current. The decoupling
Output capacitor to AGND (low ESL 0.1 pF) should be placed very close to the
pin to minimize stray inductance. Vgp needs to be connected to Vgy
through a low ESL 0.1 pF and a low ESR 10 pF capacitors in parallel.

7,8 Vre
10, 11 Vepo

Lower reference voltage.

This pin should not be used to source or sink current. The decoupling
Output capacitor to AGND (low ESL 0.1 pF) should be placed very close to the
pin to minimize stray inductance. Vgy needs to be connected to Vgrp
through a low ESL 0.1 pF and a low ESR 10 pF capacitors in parallel.

5,6 VRN
12,13 Vano

Common mode voltage

These pins should be bypassed to AGND with a low ESL (equivalent
series inductance) 0.1 pF capacitor placed as close to the pin as possible
to minimize stray inductance, and a 10 pF capacitor should be placed in
parallel. It is recommended to use Vg to provide the common mode
voltage for the differential analog inputs.

2 VRmI

16 Vawo Output

Internal reference voltage output / External reference voltage input. By
default, this pin is the output for the internal 1.2V voltage reference. This
pin should not be used to sink or source current and should be decoupled
to AGND with a 0.1 pF, low ESL capacitor. The decoupling capacitors
should be placed as close to the pins as possible to minimize inductance
and optimize ADC performance. The decoupling capacitor should not be
larger than 0.1 pF, otherwise dynamic performance after power-up
calibration can decrease due to the extended Vggr settling time.

This pin can also be used as the input for a low noise external reference
voltage. The output impedance for the internal reference at this pin is
10kQ and this can be overdriven provided the impedance of the external
source is < 10kQ. Careful decoupling is just as essential when an
external reference is used. The 0.1 pF low ESL decoupling capacitor
should be placed as close to this pin as possible.

The default Input differential voltage swing is equal to 2 * Vrgg, although
this can be changed through the SPI.

9 VREr Output/Input

26 CLK+ Input Differential clock input pins. DC biasing is provided internally. For single-
ended clock mode, drive CLK+ through AC coupling while decoupling
25 CLK- Input CLK- pin to AGND.

DIGITAL I/O

Serial Clock. Serial data is shifted into and out of the device synchronous

23 SCLK Input with this clock signal.

Serial Data In/Out. Serial data is shifted into the device on this pin while
the CSB signal is asserted and data input mode is selected. Serial data is
shifted out of the device on this pin while CSB is asserted and data
output mode is selected.

24 SDIO Input/Output

Serial Chip Select. When this signal is asserted SCLK is used to clock
27 CSB Input input or output serial data on the SDIO pin. When this signal is de-
asserted, the SDIO pin is a high impedence and the input data is ignored.

LVDS Data Output. The 16-bit digital output of the data converter is
provided on these ports in a dual data rate manner. A 100Q termination
Output resistor must be placed between each pair of differential signals at the far
end of the transmission line. The odd bit data is output first and should be
captured first when de-interleaving the data.

D1/0+/-Q to
28 - 43 D15/14+/-Q
61 - 46 D1/0+/-1 to
D15/14+/-1

Output Clock. This pin is used to clock the output data. It has the same
frequency as the sampling clock. One word of data is output in each cycle
of this signal. A 100Q termination resistor must be placed between the
44, 45 OUTCLK+/- Output differential clock signals at the far end of the transmission line. The falling
edge of this signal should be used to capture the odd bit data (D15, D13,
D11...D1). The rising edge of this signal should be used to capture the
even bit data (D14, D12, D10...D0).
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PIN DESCRIPTIONS (continued)

Pin(s) ‘ Name Type Function and Connection
POWER SUPPLIES
3.0V Analog Power Supply. These pins should be connected to a quiet
4,14, 22,64 Vaz.o Analog Power source and should be decoupled to AGND with 0.1 uF capacitors located
close to the power pins.
1.8V Analog Power Supply. These pins should be connected to a quiet
1,17 Va1s Analog Power source and should be decoupled to AGND with 0.1 uF capacitors located
close to the power pins.
0.3 15. 18. 21 Analog Ground Return.
' ’65’68’ ' AGND Analog Ground Pin 0 is the exposed pad on the bottom of the package. The exposed pad
’ must be connected to the ground plane to ensure rated performance.
Output Driver Power Supply. This pin should be connected to a quiet
62 Vpr Analog Power voltage source and be decoupled to DRGND with a 0.1 puF capacitor
close to the power pins.
63 DRGND Ground Output Driver Ground Return.

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘%'\ during storage or handling to prevent electrostatic damage to the MOS gates.
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Absolute Maximum Ratings @@®®®

Supply Voltage (Vaz.0)

-0.3V to 4.2V

Supply Voltage (Vai.s, Vor)

-0.3V to 2.35V

Voltage at any Pin except OUTCLK, CLK, V,y, CSB, SCLK, SDIO, D15/14-D1/0

-0.3V to (VA3.O +03V)
(Not to exceed 4.2V)

Voltage at CLK, V| Pins

-0.3V to (Var.g +0.3V)
(Not to exceed 2.35V)

Voltage at D15/14-D1/0, OUTCLK, CSB, SCLK, SDIO Pins

0.3V to (Vpg + 0.3V)
(Not to exceed 2.35V)

Input Current at any Pin 5 mA
Storage Temperature Range -65°C to +150°C
Maximum Junction Temp (T;) +150°C
Thermal Resistance (835) 19.1°C/W
Thermal Resistance (8;c) 1.0°C/W
ESD Rating | Machine Model 200V

Human Body Model® 2000V

Charged Device Model 1250V

Soldering process must comply with Reflow Temperature Profile specifications. Refer to www.ti.com/packaging. See ()

For soldering specifications: see product folder at www.ti.com and SNOSA549C

(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is guaranteed to be functional, but do not guarantee specific performance limits. For guaranteed specifications and test
conditions, see the Electrical Characteristics. The guaranteed specifications apply only for the test conditions listed. Some performance
characteristics may degrade when the device is not operated under the listed test conditions. Operation of the device beyond the

maximum Operating Ratings is not recommended.

(2) All voltages are measured with respect to GND = AGND = DRGND = 0V, unless otherwise specified.
(3) If Military/Aerospace specified devices are required, please contact the Texas Instruments Sales Office/ Distributors for availability and

specifications.

(4) When the input voltage at any pin exceeds the power supplies (that is, Viy < AGND, or V|5 > V,), the current at that pin should be
limited to £5 mA. The +50 mA maximum package input current rating limits the number of pins that can safely exceed the power

supplies with an input current of +5mA to 10.

(5) The inputs are protected as shown below. Input voltage magnitudes above V3o or below GND will not damage this device, provided
current is limited per Note 4. However, errors in the A/D conversion can occur if the input goes above 2.6V or below GND as described

in the Operating Ratings section.

Va3.0

To Internal

110 Circuitry

AGND

(6) Human Body Model is 100 pF discharged through a 1.5 kQ resistor. Machine Model is 220 pF discharged through 0 Q.

(7) Reflow temperature profiles are different for lead-free and non-lead-free packages.

Operating Ratings

Specified Temperature Range:

-40°C to +85°C

3.0V Analog Supply Voltage Range: (Vaz.0)

+2.7V to +3.6V

1.8V Supply Voltage Range: Va1, Vpr

+1.7V to +1.9V

Clock Duty Cycle

30/70 %
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Electrical Characteristics
Unless otherwise specified, the following specifications apply: Vas o = 3.0V, Va5 = 1.8V, Vpr = 1.8V, Differential sinusoidal

clock, foix = 160 MSPS at 2.8 Vpp, Ay = -1dBFS, LVDS Rterm = 100Q, C, =5 pF. Typical values are for T, = 25°C.

Boldface limits apply for T4 = Tyn t0 Tuax- All other limits apply for T, = +25°C, unless otherwise noted.

range is selected

Symbol Parameter Conditions Typical® | Limits ‘ Units
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 16 Bits
INL Integral Non Linearity +2.5 LSB
DNL Differential Non Linearity +0.7,-0.2 LSB
PGE Positive Gain Error -1.0 %FS
NGE Negative Gain Error -1.0 %FS
Voer Offset Error (V\n+ = ViN—) 0.1 %FS
Under Range Output Code 0.5dB below negative full scale 0 0
Over Range Output Code 0.5dB above positive full scale 65535 65535
REFERENCE AND ANALOG INPUT CHARACTERISTICS
Vewm Common Mode Input Voltage Ye?gniesnt::ev%cl)g g1eon mode Vrm+0.05 \%
Ve \F;glf;rggce Ladder Midpoint Output 115 vV
VRer Internal Reference Voltage 1.20 \%
Differential Analog Input Range Internal Reference, default input 24 Vep

(1) Typical figures are at Ty = 25°C and represent most likely parametric norms at the time of product characterization. The typical
specifications are not guaranteed.

Dynamic Converter Electrical Characteristics

Unless otherwise specified, the following specifications apply: Vs = 3.0V, Va5 = 1.8V, Vpr = 1.8V, Differential sinusoidal
clock, fo x = 160 MSPS at 2.8 Vpp, Ay = -1dBFS, LVDS Rrgry = 100Q, C, = 5 pF. Typical values are for T, = 25°C. Boldface
limits apply for T4 = Ty t0 Tuax- All other limits apply for T, = +25°C, unless otherwise noted.

Symbol Parameter Conditions Typ Limits Units
Fin = 30 MHz at -1dBFS 78 dBFS
SNR Signal-to-Noise Ratio Fin =197 MHz at -1dBFS 76 74.3 dBFS
Fin = 197 MHz at -7dBFS 77.3 dBFS
Fin = 30 MHz at -1dBFS 95 dBFS
SFDR Single-tone Spurious Free Dynamic Range(l) Fin =197 MHz at -1dBFS 89 81 dBFS
Fin = 197 MHz at -7dBFS 99 dBFS
o . Fin = 197 MHz at -1dBFS -85 -80 dBFS
THD Total Harmonic Distortion -
Fin = 197 MHz at -7dBFS -96 dBFS
. (1 Fin = 197 MHz at -1dBFS -90 dBFS
H2 Second-order Harmonic® -
Fin = 197 MHz at -7dBFS -99 dBFS
. (1 Fin = 197 MHz at -1dBFS -93 dBFS
H3 Third-order Harmonic® ,
Fin = 197 MHz at -7dBFS -105 dBFS
SPUR Worst Harmonic or Spurious Tone excluding H2 | Fin = 197 MHz at ~1dBFS 98 90 dBFS
and H3 Fin = 197 MHz at -7dBFS 102 dBFS
Full Power Bandwidth -3dB Point 1.4 GHz
0 MHz tested channel, fj\=32.5 MHz at -
1dBFS other channel 110 dBFS
Crosstalk 0 MHz tested ch l, finN=192 MHz at
z tested channel, fi\= z at -
1dBFS other channel 103 dBFS

(1) This parameter is specified in units of dBFS — dB relative to the ADC's input full-scale voltage.
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Logic and Power Supply Electrical Characteristics®

Unless otherwise specified, the following specifications apply: Vas o = 3.0V, Va5 = 1.8V, Vpr = 1.8V, Differential sinusoidal
clock, fo x = 160 MSPS at 2.8 Vpp, Ay = -1dBFS, LVDS Ry = 100Q, C, = 5 pF. Typical values are for T, = 25°C. Boldface
limits apply for To = Ty to Tuax- All other limits apply for T, = +25°C, unless otherwise noted.

Symbol Parameter Conditions Typical | Limits (I_U”r:]'lttss)
POWER SUPPLY CHARACTERISTICS
Iaz.0 Analog 3.0V Supply Current Full Operation®@ 345 374 mA
IaLs Analog 1.8V Supply Current Full Operation®@ 105 116 mA
Ibr Output Driver Supply Current Full Operation®@ 65 76 mA
Core Power Consumption Vaz.0 *+ Va1.g power per channel 612 mw
Driver Power Consumption Vpr power; Fin = 5MHz Rterm = 100Q 117 mw
Total Power Consumption Full Operation @ 134 | 147 w
o Power down state, no external clock 4.4 mw
Power Consumption in Power Down State
Sleep state, no external clock 60 mw
DIGITAL INPUT CHARACTERISTICS (SCLK, SDIO, CSB)
Vi Logical “1” Input Voltage Vpr = 1.9V 1.2 V (min)
Vi Logical “0” Input Voltage Vpr = 1.7V 0.4 V (max)
liny Logical “1” Input Current 10 HA
lino Logical “0” Input Current -10 HA
Cin Digital Input Capacitance 5 pF
DIGITAL OUTPUT CHARACTERISTICS (SDIO)
Vou Logical “1” Output Voltage loutr = 0.5 MA, Vpr = 1.8V 1.2 V (min)
VoL Logical “0” Output Voltage loutr = 1.6 mA, Vpr = 1.8V 0.4 V (max)
+lsc Output Short Circuit Source Current Vout = OV -10 A
=lsc Output Short Circuit Source Current Vout = Vpr 10

(1) The input capacitance is the sum of the package/pin capacitance and the sample and hold circuit capacitance.

(2) This parameter is guaranteed only at 25°C. For power dissipation over temperature range, refer to Power vs. Temperature plot in
Typical Performance Characteristics, Dynamic Performance.

LVDS Electrical Characteristics

Unless otherwise specified, the following specifications apply: Vas o = 3.0V, Va5 = 1.8V, Vpg = 1.8V, Differential sinusoidal
clock, fo x = 160 MSPS at 2.8 Vpp, Ay = -1dBFS, LVDS Rgry = 100Q, C, = 5 pF. Typical values are for T, = 25°C. Boldface
limits apply for To = Tyn 10 Tuax- All other limits apply for T, = +25°C, unless otherwise noted.

Symbol ‘ Parameter Conditions Min Typ Max Units
LVDS DC SPECIFICATIONS (Apply to pins DO to D15, OUTCLK)

Vob Output Differential Voltage 100Q Differential Load 175 260 325 mV
Vos Output Offset Voltage 100Q Differential Load 11 1.2 1.3 \Y
Copyright © 2009-2013, Texas Instruments Incorporated Submit Documentation Feedback 7
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Timing Specifications

Unless otherwise specified, the following specifications apply: Vas o = 3.0V, Va5 = 1.8V, Vpr = 1.8V, Differential sinusoidal
clock, fo x = 160 MSPS at 2.8 Vpp, Ay = -1dBFS, LVDS Rgrv = 100 Q, C, = 5 pF. Typical values are for T, = 25°C.
Boldface limits apply for Tyn S Ta < Tyax- All other limits apply for T, = 25°C, unless otherwise noted.

Parameter Conditions Typ Limits Units
Input Clock Frequency (Fcik) 160 MHz
Input Clock Frequency (Fcik) 20 MHz (min)
Input Clock Amplitude Measured at each pin (CLK+, CLK-). 14 0.85 Vpp (Min)
Differential clock is 2.8 Vpp (typ) ' 1.7 Vpp (mMax)
Data Output Setup Time (Tsy)® Measured @ Vop/2; Feik = 160 MHz. 1.57 1 ns (min)
Data Output Hold Time (T)® Measured @ Vop/2; Feik = 160 MHz. 1.55 1 ns (min)
LVDS Rise/Fall Time (tg, tg) CL= 5pF to GND, RL= 100Q 270 ps
Pipeline Latency Clock
115 Cycles
Aperture Jitter 80 fs rms
Power-Up Time From assertion of Power to specified level of 0.5+ 103*(222+217)/Fcu< ms
performance.
Power-Down Recovery Time From de-assertion of power down mode to 34719, »17
output data available. 0.1+ 10°%(2™+2)/Fork ms
Sleep Recovery Time From de-assertion of sleep mode to output
. 100 uS
data available.

(1) This parameter is a function of the CLK frequency - increasing directly as the frequency is lowered.

Unless otherwise specified, the following specifications apply: Vaz o = 3.0V, Va5 = 1.8V, Vpr = 1.8V, Differential sinusoidal
clock, foix = 160 MSPS at 2.8 Vpp, Ay = -1dBFS, LVDS Rygry = 100Q, C, = 5 pF. Typical values are for T, = 25°C. Boldface
limits apply for Tyn € Ta € Tuax- All other limits apply for T, = 25°C, unless otherwise noted.

Symbol Parameter Conditions Typ Max Units
. MHz
fscLk Serial Clock Frequency fscik =1/1tp 20 (max)
] . . 40 % (min)
- 0,
tpH SCLK Pulse Width - High % of SCLK Period 60 % (max)
- . 40 % (min)
- 0,
tpL SCLK Pulse Width - Low % of SCLK Period 60 % (max)
tssu SDIO Input Data Setup Time 5 ns (min)
tsH SDIO Input Data Hold Time 5 ns (min)
tobz SDIO Output Data Driven-to-Tri-State Time 5 ns (max)
tozp SDIO Output Data Tri-State-to-Driven Time 5 ns (max)
top SDIO Output Data Delay Time 15 ns (max)
tcss CSB Setup Time 5 ns (min)
tcsH CSB Hold Time 5 ns (min)
Minimum time CSB must be .
tiaG Inter-access Gap deasserted between accesses 30 ns (min)
8 Submit Documentation Feedback Copyright © 2009-2013, Texas Instruments Incorporated
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Timing Diagrams
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Specification Definitions

APERTURE DELAY is the time after the falling edge of the clock to when the input signal is acquired or held for
conversion.

APERTURE JITTER (APERTURE UNCERTAINTY) is the variation in aperture delay from sample to sample.
Aperture jitter manifests itself as noise in the output.

CLOCK DUTY CYCLE is the ratio of the time during one cycle that a repetitive digital waveform is high to the
total time of one period. The specification here refers to the ADC clock input signal.

COMMON MODE VOLTAGE (V¢y) is the common DC voltage applied to both input terminals of the ADC.

CONVERSION LATENCY is the number of clock cycles between initiation of conversion and the time when data
is presented to the output driver stage. Data for any given sample is available at the output pins the Pipeline
Delay plus the Output Delay after the sample is taken. New data is available at every clock cycle, but the data
lags the conversion by the pipeline delay.

CROSSTALK is the coupling of energy from one channel into the other channel.

DIFFERENTIAL NON-LINEARITY (DNL) is the measure of the maximum deviation from the ideal step size of 1
LSB.

FULL POWER BANDWIDTH is a measure of the frequency at which the reconstructed output fundamental
drops 3 dB below its low frequency value for a full scale input.

GAIN ERROR is the deviation from the ideal slope of the transfer function. It can be calculated as:
Gain Error = Positive Full Scale Error — Negative Full Scale Error 1)

It can also be expressed as Positive Gain Error and Negative Gain Error, which are calculated as:
PGE = Positive Full Scale Error - Offset Error NGE = Offset Error - Negative Full Scale Error 2

INTEGRAL NON LINEARITY (INL) is a measure of the deviation of each individual code from a best fit straight
line. The deviation of any given code from this straight line is measured from the center of that code value.

INTERMODULATION DISTORTION (IMD) is the creation of additional spectral components as a result of two
sinusoidal frequencies being applied to the ADC input at the same time. It is defined as the ratio of the power in
the intermodulation products to the total power in the original frequencies. IMD is usually expressed in dBFS.

LSB (LEAST SIGNIFICANT BIT) is the bit that has the smallest value or weight of all bits. This value is Vgg/2",
where “Vgg” is the full scale input voltage and “n” is the ADC resolution in bits.

MISSING CODES are those output codes that will never appear at the ADC outputs. The ADC16DV160 is
guaranteed not to have any missing codes.

MSB (MOST SIGNIFICANT BIT) is the bit that has the largest value or weight. Its value is one half of full scale.

NEGATIVE FULL SCALE ERROR is the difference between the actual first code transition and its ideal value of
% LSB above negative full scale.

OFFSET ERROR is the difference between the two input voltages (V\y+ — Vn.) required to cause a transition from
code 32767LSB and 32768LSB with offset binary data format.

PIPELINE DELAY (LATENCY) See CONVERSION LATENCY.

POSITIVE FULL SCALE ERROR is the difference between the actual last code transition and its ideal value of
1%, LSB below positive full scale.

POWER SUPPLY REJECTION RATIO is a measure of how well the ADC rejects a change in the power supply
voltage. PSRR is the ratio of the Full-Scale output of the ADC with the supply at the minimum DC supply limit to
the Full-Scale output of the ADC with the supply at the maximum DC supply limit, expressed in dB.

SIGNAL TO NOISE RATIO (SNR) is the ratio, expressed in dB, of the power of input signal to the total power of
all other spectral components below one-half the sampling frequency, not including harmonics and DC.

SIGNAL TO NOISE AND DISTORTION (SINAD) Is the ratio, expressed in dB, of the power of the input signal to
the total power of all of the other spectral components below half the clock frequency, including harmonics but
excluding DC.
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SPUR (SPUR) is the difference, expressed in dB, between the power of input signal and the peak spurious
signal power, where a spurious signal is any signal present in the output spectrum that is not present at the input
excluding the second and third harmonic distortion.

SPURIOUS FREE DYNAMIC RANGE (SFDR) is the difference, expressed in dB, between the power of input
signal and the peak spurious signal power, where a spurious signal is any signal present in the output spectrum
that is not present at the input.

TOTAL HARMONIC DISTORTION (THD) is the ratio, expressed in dB, of the total power of the first eight
harmonics to the input signal power. THD is calculated as:

2,¢2 2
fof+f37+ ... +fg

fi ®
where f,? is the power of the fundamental frequency and f,? through fy?> are the powers of the first eight
harmonics in the output spectrum.

SECOND HARMONIC DISTORTION (2N° HARM or H2) is the difference expressed in dB, from the power of its
2" harmonic level to the power of the input signal.

THIRD HARMONIC DISTORTION (3RP HARM or H3) is the difference expressed in dB, from the power of the
34 harmonic level to the power of the input signal.

THD = 20log,,
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Typical Performance Characteristics, DNL, INL

Unless otherwise noted, these specifications apply: Vas o= +3.0V, Va1 g, Vpr = 1.8V, fe x = 160 MSPS. Differential Clock
Mode, Offset Binary Format. LVDS Rterm = 100 Q. C, = 5 pF. Typical values are at T, = +25°C. Fin = 32.4MHz with —1dBFS.
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Figure 8. Figure 9.
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Unless otherwise noted, these specifications apply: Vas o= +3.0V, Va1 g, Vpr = 1.8V, fe x = 160 MSPS. Differential Clock

Typical Performance Characteristics, Dynamic Performance

Mode, Offset Binary Format. LVDS Rterm = 100 Q. C, = 5 pF. Typical values are at T, = +25°C. Fin = 197MHz with —1dBFS.
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