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ADC344x Quad-Channel, 14-Bit, 25-MSPS to 125-MSPS, Analog-to-Digital Converters

Features

¢ Quad Channel

e 14-Bit Resolution

» Single Supply: 1.8 V
e Serial LVDS Interface

* Flexible Input Clock Buffer With Divide-by-1, -2, -4

* SNR =724 dBFS, SFDR = 87 dBc at
fIN =70 MHz

* Ultra-Low Power Consumption:

98 mW/Ch at 125 MSPS

* Channel Isolation: 105 dB

» Internal Dither and Chopper

e Support for Multi-Chip Synchronization

* Pin-to-Pin Compatible With 12-Bit Version
» Package: VQFN-56 (8 mm x 8 mm)

Applications

e Multi-Carrier, Multi-Mode Cellular Base Stations
» Radar and Smart Antenna Arrays

* Munitions Guidance

* Motor Control Feedback

* Network and Vector Analyzers

» Communications Test Equipment

* Nondestructive Testing

» Microwave Receivers

» Software-Defined Radios (SDRs)

e Quadrature and Diversity Radio Receivers

3 Description

The ADC344x devices are a high-linearity, ultra-low
power, quad-channel, 14-bit, 25-MSPS to 125-MSPS,
analog-to-digital converter (ADC) family. The devices
are designed specifically to support demanding, high
input frequency signals with large dynamic range
requirements. An input clock divider allows more
flexibility for system clock architecture design while
the SYSREF input enables complete system
synchronization.

The ADC344x family supports serial low-voltage
differential signaling (LVDS) to reduce the number of
interface lines, thus allowing for high system
integration density. The serial LVDS interface is two-
wire, where each ADC data are serialized and output
over two LVDS pairs. Optionally, a one-wire serial
LVDS interface is available. An internal phase-locked
loop (PLL) multiplies the incoming ADC sampling
clock to derive the bit clock that is used to serialize
the 14-bit output data from each channel. In addition
to the serial data streams, the frame and bit clocks
are transmitted as LVDS outputs.

Device Information
PACKAGE BODY SIZE (NOM)
VQFN (56) 8.00 mm x 8.00 mm

PART NUMBER
ADC344x

(1) For all available packages, see the orderable addendum at
the end of the data sheet.
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4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision A (October 2015) to Revision B Page
* Added description for availability of one-wire serial LVDS interface in Description SECON............coceiiiiiiieeiiiiiiee e 1
e Changed Spectrum at 10 MHz figure to show conditions WIthin CUIVE ............cuiiiiiii i 1
« Changed description of AVDD, DVDD, and GND pins and added active high to description of PDN pin in Pin

(U g T o] 30 = o OSSPSR 5
¢ Deleted maximum from parameter description in Recommended Operating Conditions table ...........cccccceiiiiiiiiiniieeenns 6
* Changed Digital Outputs, R, oap parameter description in Recommended Operating Conditions table ............ccccocoveviinene 6
« Changed conditions of all Electrical Characteristics and AC Performance tables ...........cccccceiviiiiii i 7
* Added minimum and maximum specifications to Analog Input, Vocycwy Parameter in Electrical Characteristics:

(1= o TCT = L = o] = PSP RPUPPPPRPN 7
« Changed description of Analog Input, Analog input bandwidth parameter in Electrical Characteristics: General table......... 7
* Deleted footnote 1 from Electrical Characteristics: General table..............cooiiiii i 7
« Added DC Accuracy, Eg parameter with its test conditions and footnote 3 to Electrical Characteristics: General table....... 7
* Deleted Egrer and Egchany from DC Accuracy in Electrical Characteristics: General table .
» Changed DC Accuracy, aggchany t0 agg and updated its parameter in Electrical Characteristics: General table ................. 7
¢ Changed Channel-to-Channel Isolation, Crosstalk parameter in Electrical Characteristics: General table: changed

LS oo [0 110 g IST=To [0 [<To IR {0101 (g T ] (<IN 7
* Changed test conditions for IMD3 parameter in AC Performance: ADC3441 table ...........ccccooviiiiiiiiiiiiiiiee e 10
e Added INL and DNL rows to all AC Performance tables ... 10
¢ Changed Digital Inputs (SYSREFP, SYSREFM) subsection in Digital Characteristics table, added footnote 2 ................. 17
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Revision History (continued)

« Changed specifications of Digital Outputs (LVDS Interface), Vocm parameter in Digital Characteristics table.................... 17
¢ Changed rising to falling in description of SYSREF reference time parameter in Timing Requirements: General table ... 17

¢ Changed Typical Characteristics sections: added dither on to all section condition statements, changed Non 23 to
oo [0 To [T aTo I o 1 2 o | 1 PP PPP PRSP

* Added INL and DNL plots in Typical Characteristics: ADC3441 section

e Changed conditions Of FIGUIE 34, FIQUIE 35 ......ciii ittt e ket e b et r e e e bt e s ne e e s ann e e nnn e nnes
¢ Added INL and DNL plots in Typical Characteristics: ADC3442 section
e Changed conditions Of FIQUIE 67, FIGUIE B8 ........ccooiiiiiiiiiiiiiiiee ettt ettt e ettt e e e s s bt et e e e e et b et e e e e aabbe e e e e anbaneeeesnbaeeas
¢ Added INL and DNL plots in Typical Characteristics: ADC3443 section
¢ Changed conditions of Figure 100, FIGUIE 101 .......cciiuiiiieiiiiiite e s sttt e e s sire e e e e st e e e e e s ata e e e e s saba e e e e s stbaeaeesatbaeaeesantaaeeeesansaees
¢ Added INL and DNL plots in Typical CharacteristicS: ADC3444 SECHIOMN. .......cuiiiiiiiiiieaiiiieiea et e e e riieee e s ssnee e e e s e sereeeaeeanes 42
e Changed conditionNS Of FIQUIE 134 ......ooiiiiiiiiie ittt ettt et e e s e h et e ekt e e bt e e e b e e e et r e e e ne e e s nne e e e bneennneesnee s 43
¢ Added Figure 141 to Timing Diagrams SECHONMN .......cciiiiiiie ettt e e i ettt e e e srr e e e e st e e e e s satb e e e e e s eatbeeeaeassbeseaesassbaseaesassaeeessassrees 44
e Added Using the SYSREF INPUL SECLION ....cciiiiiiiiie ettt ettt e e e e st e e e e e nbb e e e e e aanbeee e e e sanbeeee e e sanbeeeeeaannbeeeas 50
« Changed the description about synchronization of the phase of the divided clock in each device to the common
sampling clock in Using the SYSREF INPUL SECHION. .....ciuiiiiiiiiiiiie ettt ettt e e et e e e e e s ennae e e e s anneeeae s 50
« Added ADC3441 Power-Up Requirements section, deleted the Register Initialization Section............ccccccveeeviiiiieeeiiiiinenn. 57
¢ Added last sentence to Detailed Design Procedure section of first typical appliCation..........c.cccceeeviieiiiirinieeiniie e 75
¢ Added Chopper On to caption Of FIQUIE 1O8 ... ittt e ettt e e e e ab et e e e e et be e e e e e antbe e e e e aanneneeeesannnneas 75
e Added Chopper Off to Caption Of FIGUIE 200 ........ooiiiiiiiiiieiiie ettt e et e e sib e st b e e abb e e e nnr e e e abb e e ebneeenes 76
¢ Changed the caption of Figure 202 from FFT for 450-MHz Input Signal (Dither On) to FFT for 450-MHz Input Signal
[(OfgTe] o] o I=Ta @} i D11 1=T S @] o) I PSS PPRSP 77
Changes from Original (July 2014) to Revision A Page
LI = (=] (== Rt T I (ol o] oo LU [ox o] o F PSP PP PU PR PUPR PPN 1
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5 Device Comparison Table
RESOLUTION
INTERFACE (Bits) 25 MSPS 50 MSPS 80 MSPS 125 MSPS 160 MSPS
_ 12 ADC3421 ADC3422 ADC3423 ADC3424 —
Serial LVDS
14 ADC3441 ADC3442 ADC3443 ADC3444 —
JESD204E 12 — ADC34J22 ADC34J23 ADC34J24 ADC34J25
14 — ADC34J42 ADC34J43 ADC34J44 ADC34J45
6 Pin Configuration and Functions
RTQ Package
56-Pin VQFN
Top View
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Pin Functions

NAME PIN NO. 110 DESCRIPTION
6, 7, 10, 11, 14,
AVDD 15, 20, 23, 28, 29, | Analog 1.8-V power supply, decoupled with capacitors
32,33, 36
CLKM 21 | Negative differential clock input for the ADC
CLKP 22 | Positive differential clock input for the ADC
DAOM 4 (0] Negative serial LVDS output for wire-0 of channel A
DAOP (0] Positive serial LVDS output for wire-0 of channel A
DA1M 2 (0] Negative serial LVDS output for wire-1 of channel A
DA1P (0] Positive serial LVDS output for wire-1 of channel A
DBOM 56 (0] Negative serial LVDS output for wire-0 of channel B
DBOP 55 (0] Positive serial LVDS output for wire-0 of channel B
DB1M 54 (0] Negative serial LVDS output for wire-1 of channel B
DB1P 53 (0] Positive serial LVDS output for wire-1 of channel B1
DCOM 46 (0] Negative serial LVDS output for wire-0 of channel C
DCOP 45 (0] Positive serial LVDS output for wire-0 of channel C
DCiM 44 (0] Negative serial LVDS output for wire-1 of channel C
DC1P 43 (0] Positive serial LVDS output for wire-1 of channel C
DDOM 42 (0] Negative serial LVDS output for wire-0 of channel D
DDOP 41 (0] Positive serial LVDS output for wire-0 of channel D
DD1IM 40 (0] Negative serial LVDS output for wire-1 of channel D
DD1P 39 (0] Positive serial LVDS output for wire-1 of channel D
DCLKM 51 (0] Negative bit clock output
DCLKP 50 (0] Positive bit clock output
DVDD 5, 38, 47, 52 | Digital 1.8-V power supply, decoupled with capacitors
FCLKM 49 (0] Negative frame clock output
FCLKP 48 (0] Positive frame clock output
GND PowerPAD™ | Ground, 0 V. Connect to the printed circuit board (PCB) ground plane.
INAM 8 | Negative differential analog input for channel A
INAP 9 | Positive differential analog input for channel A
INBM 13 | Negative differential analog input for channel B
INBP 12 | Positive differential analog input for channel B
INCM 30 | Negative differential analog input for channel C
INCP 31 | Positive differential analog input for channel C
INDM 35 | Negative differential analog input for channel D
INDP 34 | Positive differential analog input for channel D
PDN 37 | Po_wer_-down cor_ltrol; active high. This pin may be configured through the SPI.
This pin has an internal 150-kQ pulldown resistor.
RESET 24 | Hardware reset; active high. This pin has an internal 150-kQ pulldown resistor.
SCLK 16 | Serial interface clock input. This pin has an internal 150-kQ pulldown resistor.
SDATA 17 | Serial interface data input. This pin has an internal 150-kQ2 pulldown resistor.
SDOUT 19 (0] Serial interface data output
SEN 18 | Serial interface enable; active low. .
This pin has an internal 150-kQ pullup resistor to AVDD.

SYSREFM 26 | Negative external SYSREF input
SYSREFP 25 | Positive external SYSREF input
VCM 27 (0] Common-mode voltage for analog inputs

Copyright © 2014-2017, Texas Instruments Incorporated
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7 Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT

Analog supply voltage range, AVDD -0.3 2.1 \Y,
Digital supply voltage range, DVDD -0.3 2.1 \%

INAP, INBP, INAM, INBM -0.3 min (1.9, AVDD + 0.3)
Voltage applied to CLKP, CLKM -0.3 AVDD + 0.3 v
input pins SYSREFP, SYSREFM -0.3 AVDD + 0.3

SCLK, SEN, SDATA, RESET, PDN -0.3 3.9

Operating free-air, Tp -40 85
Temperature Operating junction, T; 125 °C

Storage, Tsyg —65 150

(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
V(Esb) Electrostatic discharge ‘ Human body model (HBM), per ANSI/ESDA/JEDEC Js-001® +2000 \%
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
7.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)®
MIN NOM MAX UNIT
SUPPLIES
AVDD Analog supply voltage range 1.7 1.8 1.9 \%
DVDD Digital supply voltage range 1.7 1.8 1.9 \%
ANALOG INPUT
. L For input frequencies < 450 MHz 2
Vip Differential input voltage - - Vpp
For input frequencies < 600 MHz 1
Vic Input common-mode voltage VCM + 0.025 \%
CLOCK INPUT
Input clock frequency Sampling clock frequency 15@ 125@)|  MSPS
Sine wave, ac-coupled 0.2 15
Input clock amplitude (differential) LPECL, ac-coupled 1.6 Vpp
LVDS, ac-coupled 0.7
Input clock duty cycle 35% 50% 65%
Input clock common-mode voltage 0.95 \%
DIGITAL OUTPUTS
CLoaD External load capacitance from each output pin to GND 3.3 pF
RLoAb D_ifferential load resistance to be placed across the positive and negative 100 o
pins of the LVDS output pair

(1) After power-up, only use the RESET pin to reset the device for the first time; see the Register Initialization section for details.

(2) See Table 3 for details.

(3) With the clock divider enabled by default for divide-by-1. Maximum sampling clock frequency for the divide-by-4 option is 500 MSPS.
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7.4 Thermal Information

ADC344x
THERMAL METRIC® RTQ (VQFN) UNIT

56 PINS
Rgia Junction-to-ambient thermal resistance 25.3 °C/W
Rojctop) Junction-to-case (top) thermal resistance 9.5 °C/W
Rgis Junction-to-board thermal resistance 3.4 °C/W
WIT Junction-to-top characterization parameter 0.2 °C/W
viB Junction-to-board characterization parameter 3.3 °C/W
Rosc (ot Junction-to-case (bottom) thermal resistance 0.5 °C/W

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

report.

7.5 Electrical Characteristics: General
at maximum sampling rate, 50% clock duty cycle, AVDD = DVDD = 1.8 V, and —1-dBFS differential input (unless otherwise

noted); typical values are specified at an ambient temperature of 25°C; minimum and maximum values are specified over an

ambient temperature range of —40°C to +85°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
ANALOG INPUT
Differential input full-scale 2.0 Vpp
ri Input resistance Differential at dc 6.6 kQ
G Input capacitance Differential at dc 3.7 pF
VCM common-mode voltage
Vocvewm) output 0.8 0.95 1.1 \
VCM output current capability 10 mA
Input common-mode current Per analog input pin 15 HA/MSPS
Analog input bandwidth 50-Q differential source driving 50-Q 540 MHz
(—3-dB point) termination across INP and INM
DC ACCURACY
Eo Offset error -25 25 mV
. Temperature coefficient of offset +0.024 mv/eC
error
Overall dc gain error of a ADC3441 -2
Ee %FS
channel ADC3442, ADC3443, ADC3444 2.5 25
Temperature coefficient of o
UEG overall gain error 0.005 A%FS/°C
CHANNEL-TO-CHANNEL ISOLATION
Between near channels 105
le =10 MHz
Between far channels 105
Between near channels 95
le =100 MHz
Between far channels 105
D@ Between near channels 94
Crosstalk fin = 200 MHz dB
Between far channels 105
Between near channels 92
le =230 MHz
Between far channels 105
Between near channels 85
le = 300 MHz
Between far channels 105

(1) Crosstalk is measured with a —1-dBFS input signal on the aggressor channel and no input on the victim channel.
(2) Channels A and B are near to each other but far from channels C and D. Similarly, channels C and D are near to each other but far
from channels A and B; see the Pin Configuration and Functions section for more information.
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7.6 Electrical Characteristics: ADC3441, ADC3442

at maximum sampling rate, 50% clock duty cycle, AVDD = DVDD = 1.8 V, and —1-dBFS differential input (unless otherwise
noted); typical values are specified at an ambient temperature of 25°C; minimum and maximum values are specified over an
ambient temperature range of —40°C to +85°C

ADC3441 ADC3442

PARAMETER MIN TYP MAX MIN TYP MAX | UNIT
ADC clock frequency 25 50| MSPS
Resolution 14 14 Bits
1.8-V analog supply current 54 74 71 97 mA
1.8-V digital supply current 45 67 56 83 mA
Total power dissipation 177 215 228 277 mw
Global power-down dissipation 5 17 5 17 mw
Standby power-down dissipation 34 103 35 103 mw

7.7 Electrical Characteristics: ADC3443, ADC3444

at maximum sampling rate, 50% clock duty cycle, AVDD = DVDD = 1.8 V, and —1-dBFS differential input (unless otherwise
noted); typical values are specified at an ambient temperature of 25°C; minimum and maximum values are specified over an
ambient temperature range of —40°C to +85°C

ADC3443 ADC3444

PARAMETER MIN TYP MAX MIN TYP MAX UNIT
ADC clock frequency 80 125| MSPS
Resolution 14 14 Bits
1.8-V analog supply current 92 125 119 162 mA
1.8-V digital supply current 68 101 98 145 mA
Total power dissipation 288 350 391 475 mw
Global power-down dissipation 5 17 5 17 mw
Standby power-down dissipation 40 103 43 103 mw
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7.8 AC Performance: ADC3441

at maximum sampling rate, 50% clock duty cycle, AVDD = DVDD = 1.8 V, and —1-dBFS differential input (unless otherwise
noted); typical values are specified at an ambient temperature of 25°C; minimum and maximum values are specified over an
ambient temperature range of —40°C to +85°C

ADC3441 (fs = 25 MSPS)
DITHER ON DITHER OFF
PARAMETER TEST CONDITIONS MIN TYP  MAX MIN TYP MAX UNIT
fiy = 10 MHz 73.1 735
fin = 20 MHz 70.9 72.9 73.4
Signal-to-noise ratio fin = 70 MHz 72.5 73
(from 1-MHz offset) fiv = 100 MHz 72.4 72.7
fiy = 170 MHz 71.4 71.7
SR fiy = 230 MHz 70.3 705 dBES
fiy = 10 MHz 724 72.9
fiy = 20 MHz 72.2 72.7
Signal-to-noise ratio fin = 70 MHz 71.9 72.4
(full Nyquist band) fiv = 100 MHz 71.7 72.0
fiy = 170 MHz 70.9 711
fiy = 230 MHz 69.7 69.9
fiy = 10 MHz -143.7 -144.1
fin = 20 MHz -143.5 -1415 -143.9
NSD® Noise spectral density fin = 70 MHz -143.1 -143.6 dBES/Hz
(averaged across Nyquist zone) |, = 100 MHz —143.0 _143.3
fin = 170 MHz -142.0 -142.3
fin = 230 MHz -140.9 -141.1
fiy = 10 MHz 73.1 734
fin = 20 MHz 69.9 72.9 73.2
SINAD®  Signal-to-noise and distortion fin = 70 MHz 1.7 71.9 dBES
ratio fin = 100 MHz 72.6 72.8
fiy = 170 MHz 71.2 71.4
fiy = 230 MHz 69.9 70.1
fiy = 10 MHz 11.9 11.9
fin = 20 MHz 11.3 11.8 11.8
ENOB®  Effective number of bits fin = 70 MHz 117 118 Bits
fiy = 100 MHz 11.8 11.8
fiy = 170 MHz 115 11.6
fiy = 230 MHz 11.3 11.4
fiy = 10 MHz 91 89
fiy = 20 MHz 82 91 85
, , fiy = 70 MHz 92 87
SFDR Spurious-free dynamic range dBc
fiy = 100 MHz 85 82
fiy = 170 MHz 86 85
fiy = 230 MHz 81 81
(1) Reported from a 1-MHz offset.
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AC Performance: ADC3441 (continued)

at maximum sampling rate, 50% clock duty cycle, AVDD = DVDD = 1.8 V, and —1-dBFS differential input (unless otherwise
noted); typical values are specified at an ambient temperature of 25°C; minimum and maximum values are specified over an
ambient temperature range of —40°C to +85°C

ADC3441 (f5 = 25 MSPS)
DITHER ON DITHER OFF
PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
fiy = 10 MHz 92 93
fiy = 20 MHz 82 92 91
HD2 Second-order harmonic fin = 70 MHz 92 91 dBc
distortion fiy = 100 MHz 96 94
fiy = 170 MHz 86 85
fin = 230 MHz 84 84
fiy = 10 MHz 96 90
fiy = 20 MHz 82 93 89
HD3 Third-order harmonic distortion fin = 70 MHz 93 88 dBc
fiy = 100 MHz 85 82
fiy = 170 MHz 89 89
fin = 230 MHz 82 82
fiy = 10 MHz 100 93
fiy = 20 MHz 87 97 92
Non Spurious-free dynamic range | fin = 70 MHz o7 92 dBc
HD2, HD3 (excluding HD2, HD3) fiy = 100 MHz 97 94
fiy = 170 MHz 92 90
fin = 230 MHz 98 92
fiy = 10 MHz 90 86
fiy = 20 MHz 79 90 85
THD Total harmonic distortion fin = 70 MHz %0 85 dBc
fiy = 100 MHz 84 80
fiy = 170 MHz 84 83
fin = 230 MHz 80 80
finy = 45 MHz,
- oot e a1 7 dBFS - -
IMD3 I]ﬁ?’;;oondeljI;T;g?l-?jzggrtion Ezf: 185 MHz, dBFS
finz = 190 MHz, -88 -88
each tone at -7 dBFS
INL Integral nonlinearity fin = 20 MHz +0.75 +3 +0.75 LSBs
DNL Differential nonlinearity fin = 20 MHz -0.95 +0.6 +0.6 LSBs
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7.9 AC Performance: ADC3442

at maximum sampling rate, 50% clock duty cycle, AVDD = DVDD = 1.8 V, and —1-dBFS differential input (unless otherwise
noted); typical values are specified at an ambient temperature of 25°C; minimum and maximum values are specified over an
ambient temperature range of —40°C to +85°C

ADC3442 (fs = 50 MSPS)
DITHER ON DITHER OFF
PARAMETER TEST CONDITIONS MIN TYP  MAX MIN TYP MAX UNIT
fiy = 10 MHz 73.1 735
fin = 20 MHz 70.7 72.9 73.3
Signal-to-noise ratio fin = 70 MHz 72.7 73.1
(from 1-MHz offset) fiv = 100 MHz 71.9 72.6
fiy = 170 MHz 715 71.8
SR fiy = 230 MHz 70.4 70.8 dBFS
fiy = 10 MHz 725 72.9
fiy = 20 MHz 72.3 727
Signal-to-noise ratio fin = 70 MHz 71.9 72.3
(full Nyquist band) fiv = 100 MHz 71.3 72.1
fiy = 170 MHz 71.0 71.2
fiy = 230 MHz 69.8 70.2
fiy = 10 MHz -146.9 -147.3
fin = 20 MHz -146.7 -144.5 -146.9
NSD® Noise spectral density fin = 70 MHz —146.5 -146.9 dBES/Hz
(averaged across Nyquist zone) |, = 100 MHz _145.7 _146.4
fin = 170 MHz -145.3 -145.6
fin = 230 MHz —144.2 -144.6
fiy = 10 MHz 73 734
fin = 20 MHz 69.7 72.2 727
SINAD®  Signal-to-noise and distortion fin = 70 MHz 72.2 2.7 dBES
ratio fiy = 100 MHz 72.1 73.2
fiy = 170 MHz 71.4 71.8
fiy = 230 MHz 69.8 70.1
fiy = 10 MHz 11.9 11.9
fin = 20 MHz 11.3 11.8 11.8
, , fiy = 70 MHz 11.8 11.8 ,
ENOB®  Effective number of bits Bits
fiy = 100 MHz 11.7 11.9
fiy = 170 MHz 11.6 11.6
fiy = 230 MHz 11.4 11.4
fiy = 10 MHz 90 90
fiy = 20 MHz 82 92 90
, , fiy = 70 MHz 92 90
SFDR Spurious-free dynamic range dBc
fiy = 100 MHz 87 87
fiy = 170 MHz 86 84
fiy = 230 MHz 83 82
(1) Reported from a 1-MHz offset.
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AC Performance: ADC3442 (continued)

at maximum sampling rate, 50% clock duty cycle, AVDD = DVDD = 1.8 V, and —1-dBFS differential input (unless otherwise
noted); typical values are specified at an ambient temperature of 25°C; minimum and maximum values are specified over an
ambient temperature range of —40°C to +85°C

ADC3442 (f5 = 50 MSPS)
DITHER ON DITHER OFF
PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
fiy = 10 MHz 95 92
fiy = 20 MHz 83 99 94
HD2 Second-order harmonic fin = 70 MHz 93 91 dBc
distortion fiy = 100 MHz 92 92
fiy = 170 MHz 87 85
fin = 230 MHz 85 83
fiy = 10 MHz 90 92
fiy = 20 MHz 82 94 91
HD3 Third-order harmonic distortion fin = 70 MHz 94 o dBc
fiy = 100 MHz 87 87
fiy = 170 MHz 88 89
fin = 230 MHz 83 88
fiy = 10 MHz 99 95
fiy = 20 MHz 87 99 93
Non Spurious-free dynamic range | fin = 70 MHz 99 93 dBc
HD2, HD3 (excluding HD2, HD3) fiy = 100 MHz 92 94
fiy = 170 MHz 97 89
fin = 230 MHz 97 91
fiy = 10 MHz 89 87
fiy = 20 MHz 79 90 87
THD Total harmonic distortion fin = 70 MHz %0 87 dBc
fiy = 100 MHz 86 85
fiy = 170 MHz 85 83
fin = 230 MHz 81 81
finy = 45 MHz,
IMD3 Two-tone, third-order f:zz =50 MHz —92 —2 dBFS
intermodulation distortion fing = 185 MHz, g7 g7
finz = 190 MHz
INL Integral nonlinearity fin = 20 MHz +0.8 +3 +0.8 LSBs
DNL Differential nonlinearity fin = 20 MHz -0.95 +0.6 +0.6 LSBs
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7.10 AC Performance: ADC3443

at maximum sampling rate, 50% clock duty cycle, AVDD = DVDD = 1.8 V, and —1-dBFS differential input (unless otherwise
noted); typical values are specified at an ambient temperature of 25°C; minimum and maximum values are specified over an
ambient temperature range of —40°C to +85°C

ADC3443 (fs = 80 MSPS)
DITHER ON DITHER OFF
PARAMETER TEST CONDITIONS MIN TYP  MAX MIN TYP MAX UNIT
fiv = 10 MHz 72.9 73.2
) ) ) fin = 70 MHz 70.7 72.8 73.1
(Sf:ggqallt?wmsfﬁ;aettl)o fiy = 100 MHzZ 725 72.9
fin = 170 MHz 72.1 72.4
fin = 230 MHz 71.4 71.7
SNR dBFS
fiv = 10 MHz 72,5 72.8
_ _ _ fiv = 70 MHz 72.4 72.8
(SfL“?Pﬁ'yffui”s?'Egrfﬁ)“O fiy = 100 MHzZ 72.1 72.6
fin = 170 MHz 71.7 72.0
fin = 230 MHz 71.1 71.4
fiv = 10 MHz -148.8 -149.1
) ) fin = 70 MHz -148.7 -146.6 -149.0
NSD® g‘\’/‘gfaggzcgggg‘;”@tguist sone) | v =100 MHz _148.4 _148.8 dBFS/Hz
fin = 170 MHz -148.0 -148.3
fin = 230 MHz -147.3 -147.6
fiv = 10 MHz 72.8 73.2
) ) ) ) fin = 70 MHz 69.7 72.2 72.4
SINAD® rSa|:_?(r)1al-to-n0|se and distortion fix = 100 MHz 727 73 dBES
fin = 170 MHz 71.9 72.2
fin = 230 MHz 71.2 71.4
fiv = 10 MHz 11.8 11.9
fin = 70 MHz 11.3 11.8 11.8
ENOB®  Effective number of bits fin = 100 MHz 11.8 11.8 Bits
fin = 170 MHz 11.7 11.7
fin = 230 MHz 115 11.6
fiy = 10 MHz 89 89
fiy = 70 MHz 81 90 89
SFDR Spurious-free dynamic range fiy = 100 MHz 92 92 dBc
fiy = 170 MHz 88 86
fin = 230 MHz 86 84
(1) Reported from a 1-MHz offset.
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AC Performance: ADC3443 (continued)

at maximum sampling rate, 50% clock duty cycle, AVDD = DVDD = 1.8 V, and —1-dBFS differential input (unless otherwise
noted); typical values are specified at an ambient temperature of 25°C; minimum and maximum values are specified over an
ambient temperature range of —40°C to +85°C

ADC3443 (fs = 80 MSPS)
DITHER ON DITHER OFF
PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
fiy = 10 MHz 94 91
_ fiy = 70 MHz 81 96 91
HD2 Si‘;fgrrt‘i‘é}lorder harmonic fiy = 100 MHz 97 94 dBc
fiy = 170 MHz 88 86
fin = 230 MHz 87 85
fiy = 10 MHz 89 90
fiy = 70 MHz 81 91 90
HD3 Third-order harmonic distortion | fjy = 100 MHz 94 100 dBc
fiy = 170 MHz 95 93
fin = 230 MHz 87 87
fiy = 10 MHz 100 95
_ ' fiy = 70 MHz 86 98 94
N o e ST 1,100 iz o5 o4
fiy = 170 MHz 95 94
fin = 230 MHz 94 92
fiy = 10 MHz 88 86
fiy = 70 MHz 78 89 87
THD Total harmonic distortion fin = 100 MHz 91 90 dBc
fiy = 170 MHz 87 84
fin = 230 MHz 84 82
finy = 45 MHz,
IMD3 Two-tone, third-order f:zz =50 MHz 98 8 dBFS
intermodulation distortion fing = 185 MHz, 8 g8
finz = 190 MHz
INL Integral nonlinearity fin = 70 MHz +0.8 +3 +0.8 LSBs
DNL Differential nonlinearity fin = 70 MHz -0.95 +0.7 +0.7 LSBs
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7.11 AC Performance: ADC3444

at maximum sampling rate, 50% clock duty cycle, AVDD = DVDD = 1.8 V, and —1-dBFS differential input (unless otherwise
noted); typical values are specified at an ambient temperature of 25°C; minimum and maximum values are specified over an
ambient temperature range of —40°C to +85°C

ADC3444 (fg = 125 MSPS)
DITHER ON DITHER OFF
PARAMETER TEST CONDITIONS MIN TYP MAX| MIN TYP MAX| UNIT
fiy = 10 MHz 726 73
_ _ _ fiy = 70 MHz 702 725 72.9
(Sf:ggqallt?wmsfﬁ;aettl)o fiy = 100 MHzZ 72.2 72.7
fiy = 170 MHz 71.7 72.3
fiy = 230 MHz 70.8 71.7
SNR dBFS
fiy = 10 MHz 72.4 72.8
_ _ _ fiy = 70 MHz 72.3 72.7
(SfL“?Pﬁ'yffui”s?'Egrfﬁ)“O fiy = 100 MHzZ 72.1 725
fiy = 170 MHz 71.5 72.1
fiy = 230 MHz 70.6 715
fiy = 10 MHz -150.4 -150.9
_ _ fiy = 70 MHz -150.4 -148.1 -150.8
NSD® g‘\’/‘gfaggzcgggg‘;”@tguist sone) | v =100 MHz ~150.1 _150.5 dBFS/Hz
fiy = 170 MHz -149.5 -150.2
fiy = 230 MHz -148.7 -149.6
fiy = 10 MHz 72.6 72.9
_ _ o fiy = 70 MHz 69.3 723 72.7
SINAD® Z:gga"to'”o'se and distortion ¢ "1 50 Mz 72.3 72.7 dBFS
fiy = 170 MHz 71.5 72
fiy = 230 MHz 69.9 70.6
fiy = 10 MHz 11.8 11.8
fiy = 70 MHz 112 1138 11.8
ENOB®  Effective number of bits fin = 100 MHz 11.7 11.8 Bits
fiy = 170 MHz 11.6 11.7
fiy = 230 MHz 11.4 11.6
fiy = 10 MHz 92 87
fiy = 70 MHz 80 93 88
SFDR Spurious-free dynamic range fiy = 100 MHz 89 89 dBc
fiy = 170 MHz 86 84
fiy = 230 MHz 82 82
(1) Reported from a 1-MHz offset.
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AC Performance: ADC3444 (continued)

at maximum sampling rate, 50% clock duty cycle, AVDD = DVDD = 1.8 V, and —1-dBFS differential input (unless otherwise
noted); typical values are specified at an ambient temperature of 25°C; minimum and maximum values are specified over an
ambient temperature range of —40°C to +85°C

ADC3444 (f5 = 125 MSPS)
DITHER ON DITHER OFF
PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
fiy = 10 MHz 93 93
_ fiy = 70 MHz 80 94 91
HD2 Csﬁifgrrt‘i‘é'norder harmonic fi = 100 MHz 90 90 dBc
fiy = 170 MHz 86 85
fin = 230 MHz 81 80
fiy = 10 MHz 96 88
fiy = 70 MHz 81 95 89
HD3 Third-order harmonic distortion | fjy = 100 MHz 95 89 dBc
fiy = 170 MHz 93 87
fin = 230 MHz 87 86
fiy = 10 MHz 100 93
_ ' fiy = 70 MHz 86 99 94
N o e ST 1,100 iz o4 o2
fiy = 170 MHz 96 93
fin = 230 MHz 94 90
fiy = 10 MHz 91 85
fiy = 70 MHz 77 91 85
THD Total harmonic distortion fin = 100 MHz 88 86 dBc
fiy = 170 MHz 85 82
fin = 230 MHz 80 78
finy = 45 MHz,
IMD3 Two-tone, third-order f:zz =50 MHz -7 -7 dBFS
intermodulation distortion fing = 185 MHz, g7 g7
finz = 190 MHz
INL Integral nonlinearity fin = 70 MHz +0.75 +3 +0.75 LSBs
DNL Differential nonlinearity fin = 70 MHz -0.95 +0.7 +0.7 LSBs
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7.12 Digital Characteristics

the dc specifications refer to the condition where the digital outputs are not switching, but are permanently at a valid logic
level 0 or 1; AVDD = DVDD = 1.8 V, and —1-dBFS differential input (unless otherwise noted)

PARAMETER \ TEST CONDITIONS \ MIN TYP MAX| UNIT
DIGITAL INPUTS (RESET, SCLK, SDATA, SEN, PDN)
Vin High-level input voltage Al digital inputs support 1.8-V and 13 v
Vi Low-level input voltage 3.3-V CMOS logic levels 0.4 \%
I High-level input sgﬁET’ SDATA, SCLK, Vhign = 1.8V 10 A
current
SEN® Viign = 1.8V 0
. tﬁ‘r’;’e'gt"e' input sLIE)ﬁET, SDATA, SCLK, |y, _ gy o .
SEN Viow=0V 10
DIGITAL INPUTS (SYSREFP, SYSREFM)
Differential swing 0.2 0.8 1.0 \Y
Common-mode voltage for SYSREF® 0.9 Y
DIGITAL OUTPUTS (CMOS Interface, SDOUT)
Von High-level output voltage DVDD - 0.1 DVDD \%
Vo Low-level output voltage 0 0.1 \%
DIGITAL OUTPUTS (LVDS Interface)
VobH High-level output differential voltage With an external 100-Q termination 280 350 -280 mvV
VopL Low-level output differential voltage With an external 100-Q termination —460 -350 —460 mvV
Vocum Output common-mode voltage 0.9 1.05 1.2 \%

(1) SEN has an internal 150-kQ pullup resistor to AVDD. SPI pins (SEN, SCLK, SDATA) may be driven by 1.8 V or 3.3 V CMOS buffers.
(2) SYSREF is internally biased to 0.9 V.

7.13 Timing Requirements: General

typical values are at T, = 25°C, AVDD = DVDD = 1.8 V, and —-1-dBFS differential input (unless otherwise noted); minimum
and maximum values are across the full temperature range: Ty,y = —40°C to Tyax = +85°C

MIN TYP MAX | UNIT
ta Aperture delay 1.24 1.44 1.64 ns
Aperture delay matching between two channels of the same device +70 ps
Variation of aperture delay between two devices at the same temperature and +150 s
supply voltage P
t3 Aperture jitter 130 fg rms
Time to valid data after exiting standby power-
) down mode 35 200 HS
Wake-up time - - —
Time to valid data after exiting global power-down 85 450 s
mode (in this mode, both channels power down) H
2-wire mode (default) 9 CIOICk
1 cycles
ADC latency'
1-wire mode 8 Clock
cycles
Setup time for SYSREF referenced to input clock
tsu_sysrer up P 1000 ps
. falling edge
SYSREF reference time - -
t Hold time for SYSREF referenced to input clock 100 s
H_SYSREF falling edge P
(1) Overall latency = ADC latency + tpp); see Figure 141.
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7.14 Timing Requirements: LVDS Output

typical values are at 25°C, AVDD = DVDD = 1.8 V, —1-dBFS differential input, 7x serialization (2-wire mode), C oap =
3.3 pF®, and R oap = 100 Q@ (unless otherwise noted); minimum and maximum values are across the full temperature
range: Ty = —40°C to Tyax = +85°CE@

MIN TYP  MAX| UNIT

Data setup time: data valid to zero-crossing of differential output clock
tsu (CLKOUTP — CLKOUTM)®) 0.36 042 ns

Data hold time: zero-crossing of differential output clock (CLKOUTP — CLKOUTM) to data
tHo becoming invalid® 0.36 047 ns

LVDS bit clock duty cycle: duty cycle of differential clock (CLKOUTP — CLKOUTM) 49%

Clock propagation delay: input clock falling edge cross-over to frame | 1-wire mode 2.7 4.5 6.5 ns
tpp) clock rising edge cross-over 15 MSPS < sampling frequency < .

125 MSPS 2-wire mode 0.44 x tg + tpgLay ns
tDELAY Delay time 3 4.5 5.9 ns
tFALL Data fall time, data rise time: rise time measured from —100 mV to 100 mV, 0.11 ns
trisE 15 MSPS < Sampling frequency < 125 MSPS '
tcikrises  Output clock rise time, output clock fall time: rise time measured from =100 mV to 100 mV, 0.11 ns
tcikral 15 MSPS < Sampling frequency < 125 MSPS '

(1) Cronp is the effective external single-ended load capacitance between each output pin and ground

(2) RLoap is the differential load resistance between the LVDS output pair.

(3) Measurements are done with a transmission line of a 100-Q characteristic impedance between the device and load. Setup and hold time
specifications take into account the effect of jitter on the output data and clock.

(4) Timing parameters are ensured by design and characterization and are not tested in production.

(5) Data valid refers to a logic high of +100 mV and a logic low of —100 mV.

Table 1. LVDS Timings at Lower Sampling Frequencies: 7x Serialization (2-Wire Mode)

SETUP TIME HOLD TIME
SAMPLING FREQUENCY sy 29 (to, ns)
(MSPS) MIN TYP MAX MIN TYP MAX
25 2.27 26 2.41 26
40 1.44 16 151 1.7
50 1.2 1.32 1.24 14
60 0.95 1.04 0.97 1.09
80 0.68 0.75 0.72 0.81
100 05 057 0.53 0.62

Table 2. LVDS Timings at Lower Sampling Frequencies: 14x Serialization (1-Wire Mode)

SETUP TIME HOLD TIME
SAMPLING FREQUENCY (tsu. ns) (tro. ns)

(MSPS) MIN TYP MAX MIN TYP MAX

25 1.1 1.24 1.19 1.34

40 0.66 0.72 0.74 0.82

50 0.48 0.55 0.54 0.64

60 0.35 0.41 0.42 0.51

80 0.17 0.24 0.3 0.38
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7.15 Typical Characteristics: ADC3441

typical values are at T, = 25°C, ADC sampling rate = 25 MSPS, 50% clock duty cycle, AvDD = 1.8 V, DVDD =1.8 V, —-1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)
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Figure 1. FFT for 10-MHz Input Signal (Dither On)
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Figure 2. FFT for 10-MHz Input Signal (Dither Off)
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Figure 3. FFT for 70-MHz Input Signal (Dither On)
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Figure 4. FFT for 70-MHz Input Signal (Dither Off)
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Figure 5. FFT for 170-MHz Input Signal (Dither On)
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Figure 6. FFT for 170-MHz Input Signal (Dither Off)
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Typical Characteristics: ADC3441 (continued)

typical values are at T, = 25°C, ADC sampling rate = 25 MSPS, 50% clock duty cycle, AvDD = 1.8V, DVvDD =1.8 V, -1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)
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Figure 7. FFT for 270-MHz Input Signal (Dither On)
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Figure 8. FFT for 270-MHz Input Signal (Dither Off)
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Figure 9. FFT for 450-MHz Input Signal (Dither On)
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Figure 10. FFT for 450-MHz Input Signal (Dither Off)
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Figure 11. FFT for Two-Tone Input Signal Figure 12. FFT for Two-Tone Input Signal
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Typical Characteristics: ADC3441 (continued)

typical values are at T, = 25°C, ADC sampling rate = 25 MSPS, 50% clock duty cycle, AvDD = 1.8V, DVvDD =1.8 V, -1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)
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Figure 13. FFT for Two-Tone Input Signal
(=7 dBFS at 185 MHz and 190 MHz)
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Figure 14. FFT for Two-Tone Input Signal
(—36 dBFS at 185 MHz and 190 MHz)
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Figure 15. Intermodulation Distortion vs Input Amplitude
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Typical Characteristics: ADC3441 (continued)

typical values are at T, = 25°C, ADC sampling rate = 25 MSPS, 50% clock duty cycle, AvDD = 1.8V, DVvDD =1.8 V, -1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)
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Figure 19. Performance vs Input Amplitude (30 MHz) Figure 20. Performance vs Input Amplitude (170 MHz)
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Figure 21. Performance vs Input Common-Mode Voltage Figure 22. Performance vs Input Common-Mode Voltage
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Figure 23. Spurious-Free Dynamic Range vs Figure 24. Signal-to-Noise Ratio vs
AVDD Supply and Temperature (30 MHz) AVDD Supply and Temperature (30 MHz)
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Typical Characteristics: ADC3441 (continued)

typical values are at T, = 25°C, ADC sampling rate = 25 MSPS, 50% clock duty cycle, AvDD = 1.8V, DVvDD =1.8 V, -1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)
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Figure 27. Performance vs Clock Amplitude (40 MHz) Figure 28. Performance vs Clock Amplitude (150 MHz)
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Figure 29. Performance vs Clock Duty Cycle (30 MHz) Figure 30. Performance vs Clock Duty Cycle (150 MHz)
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Typical Characteristics: ADC3441 (continued)

typical values are at T, = 25°C, ADC sampling rate = 25 MSPS, 50% clock duty cycle, AvDD = 1.8V, DVvDD =1.8 V, -1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)
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7.16 Typical Characteristics: ADC3442

typical values are at T, = 25°C, ADC sampling rate = 50 MSPS, 50% clock duty cycle, AVvDD = 1.8 V, DVDD =1.8 V, —-1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)
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Figure 34. FFT for 10-MHz Input Signal
(Chopper On, Dither On)
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Figure 35. FFT for 10-MHz Input Signal
(Chopper On, Dither Off)
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Figure 36. FFT for 70-MHz Input Signal (Dither On)
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Figure 37. FFT for 70-MHz Input Signal (Dither Off)
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Figure 38. FFT for 170-MHz Input Signal (Dither On)
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Figure 39. FFT for 170-MHz Input Signal (Dither Off)
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Typical Characteristics: ADC3442 (continued)

typical values are at T, = 25°C, ADC sampling rate = 50 MSPS, 50% clock duty cycle, AvDD = 1.8V, DVDD =1.8 V, -1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)
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Figure 40. FFT for 270-MHz Input Signal (Dither On)
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Figure 41. FFT for 270-MHz Input Signal (Dither Off)
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Figure 42. FFT for 450-MHz Input Signal (Dither On)
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Figure 43. FFT for 450-MHz Input Signal (Dither Off)
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Figure 44. FFT for Two-Tone Input Signal
(=7 dBFS at 46 MHz and 50 MHz)
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Figure 45. FFT for Two-Tone Input Signal
(-36 dBFS at 46 MHz and 50 MHz)
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Typical Characteristics: ADC3442 (continued)

typical values are at T, = 25°C, ADC sampling rate = 50 MSPS, 50% clock duty cycle, AvDD = 1.8V, DVDD =1.8 V, -1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)
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Figure 48. Intermodulation Distortion vs Input Amplitude
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Figure 49. Intermodulation Distortion vs Input Amplitude
(185 MHz and 190 MHz)
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Typical Characteristics: ADC3442 (continued)

typical values are at T, = 25°C, ADC sampling rate = 50 MSPS, 50% clock duty cycle, AvDD = 1.8V, DVDD =1.8 V, -1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)
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Figure 56. Spurious-Free Dynamic Range vs
AVDD Supply and Temperature (30 MHz)
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Figure 52. Performance vs Input Amplitude (30 MHz) Figure 53. Performance vs Input Amplitude (170 MHz)
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Typical Characteristics: ADC3442 (continued)

typical values are at T, = 25°C, ADC sampling rate = 50 MSPS, 50% clock duty cycle, AvDD = 1.8V, DVDD =1.8 V, -1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when

chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)

100 74
— DVDD=1.7V —— DVDD =1.85V — DVDD=1.7V —— DVDD = 1.85V
—— DVDD =1.75V — DVDD = 1.9V —— DVDD =1.75V —— DVDD = 1.9V
96 DVDD = 1.8V 73.6 DVDD = 1.8V
T 9 o 732
g g
o hoA
a z
L 88 | & 728 /
84 72.4
80 72
-40 -15 10 35 60 85 -40 -15 10 35 60 85
Temperature (T) Temperature ()
Figure 58. Spurious-Free Dynamic Range vs Figure 59. Signal-to-Noise Ratio vs
DVDD Supply and Temperature (30 MHz) DVDD Supply and Temperature (30 MHz)
79 102 81 100
— SNR — SNR
—— SFDR 78 —— SFDR| g5
77 96
75 90
@ 75 — 0 g - &5 8
% —_—~ T 1 KA o Z
= x = L [ x
z 7 84 Z 69 g 7
n [ n »n —] n
—
| 66 e 75
71 78
| _— 63 70
69 72 60 65
02 04 06 08 1 12 14 16 18 2 22 02 04 06 08 1 12 14 16 18 2 22
Differential Clock Amplitude (Vpp) Differential Clock Amplitude (Vpp)
Figure 60. Performance vs Clock Amplitude (40 MHz) Figure 61. Performance vs Clock Amplitude (150 MHz)
74.2 94.5 72.4 90
— SNR — SNR
— SFDR — SFDR
73.8 93 72.2 88
N . N — ] ~
O 734 915 § o 72 86 Q
[w3) c) [3) )
= o 2 o
g 2 g 2
z 73 — 90 i Z 718 84 &
72.6 88.5 71.6 82
72.2 87 71.4 80
30 35 40 45 50 55 60 65 70 30 3 40 45 50 55 60 65 70
Input Clock Duty Cycle (%) Input Clock Duty Cycle (%)
Figure 62. Performance vs Clock Duty Cycle (30 MHz) Figure 63. Performance vs Clock Duty Cycle (150 MHz)

Copyright © 2014-2017, Texas Instruments Incorporated

Submit Documentation Feedback 29

Product Folder Links: ADC3441 ADC3442 ADC3443 ADC3444


http://www.ti.com/product/adc3441?qgpn=adc3441
http://www.ti.com/product/adc3442?qgpn=adc3442
http://www.ti.com/product/adc3443?qgpn=adc3443
http://www.ti.com/product/adc3444?qgpn=adc3444
http://www.ti.com
http://www.ti.com/product/adc3441?qgpn=adc3441
http://www.ti.com/product/adc3442?qgpn=adc3442
http://www.ti.com/product/adc3443?qgpn=adc3443
http://www.ti.com/product/adc3444?qgpn=adc3444
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBAS670B&partnum=ADC3441

ADC3441, ADC3442, ADC3443, ADC3444

SBAS670B —JULY 2014—REVISED APRIL 2017

13 TEXAS
INSTRUMENTS

www.ti.com

Typical Characteristics: ADC3442 (continued)

typical values are at T, = 25°C, ADC sampling rate = 50 MSPS, 50% clock duty cycle, AvDD = 1.8V, DVDD =1.8 V, -1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)
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Figure 66. Differential Nonlinearity for 20-MHz Input
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7.17 Typical Characteristics: ADC3443

typical values are at T, = 25°C, ADC sampling rate = 80 MSPS, 50% clock duty cycle, AVvDD = 1.8 V, DVDD =1.8 V, —-1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)
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Figure 67. FFT for 10-MHz Input Signal
(Chopper On, Dither On)
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Figure 68. FFT for 10-MHz Input Signal
(Chopper On, Dither Off)
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Figure 69. FFT for 70-MHz Input Signal (Dither On)
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Figure 70. FFT for 70-MHz Input Signal (Dither Off)
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Figure 71. FFT for 170-MHz Input Signal (Dither On)

0
-10
-20
-30
-40
-50
-60
-70
-80
-90
-100 1 I I
-110

-120
0 8 16 24 32 40
Frequency (MHz)
SFDR =92 dBc, SNR = 72.4 dBFS, SINAD = 72.2 dBFS,
THD = 88 dBc, HD2 = 92 dBc, HD3 = 95 dBc

Amplitude (dBFS)

Figure 72. FFT for 170-MHz Input Signal (Dither Off)
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Typical Characteristics: ADC3443 (continued)

typical values are at T, = 25°C, ADC sampling rate = 80 MSPS, 50% clock duty cycle, AvDD = 1.8V, DVDD =18V, -1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)
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Figure 73. FFT for 270-MHz Input Signal (Dither On)
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Figure 74. FFT for 270-MHz Input Signal (Dither Off)
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Figure 75. FFT for 450-MHz Input Signal (Dither On)
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Figure 76. FFT for 450-MHz Input Signal (Dither Off)
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Figure 77. FFT for Two-Tone Input Signal Figure 78. FFT for Two-Tone Input Signal
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Typic

al Characteristics: ADC3443 (continued)

typical values are at T, = 25°C, ADC sampling rate = 80 MSPS, 50% clock duty cycle, AvDD = 1.8V, DVDD =18V, -1-
dBFS differential input, 2-Vpp full-scale, 32k-point FFT, chopper disabled, SNR reported with a 1-MHz offset from dc when
chopper is disabled and from fg / 2 when chopper is enabled, and dither on (unless otherwise noted)

Each Tone Amplitude (dBFS)

Figure 81. Intermodulation Distortion vs Input Amplitude
(46 MHz and 50 MHz)
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Figure 82. Intermodulation Distortion vs Input Amplitude
(185 MHz and 190 MHz)
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Figure 83. Signal-to-Noise Ratio vs Input Frequency
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Figure 84. Spurious-Free Dynamic Range vs
Input Frequency
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