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ADA481T-1 - 1.05GHz aT0NIps 4nvitHz A400p0 2pA 1 F2.95

ADA4ETT-2 - 1.068GHz a870NIps 4tz 2ms 2pA 2 5498
ADBOGT - S4mHz G40%ips 6.6n%iHz 20040 BOOTA, 1 F1.89
ADB033 - 20mMHz a0vips 11 nvirHz 1mY 1.5pA 1 F1.03
ADBOGER N 145MHzZ 180%ips TrvitHz 400 2pA 2 5232
ADB034 e 20mMHz aovips 11 nvitHz 1 1.5pA 2 F1.61
ADBOES YES 145MHz 180%ips Tz A00pW 2pA 1 F1.61
ADBZS - 46MHz 140%ips 12nWiHz 1 10pA 1 $1.84

14-hit resaolution with nao
missing codes

choice of inputs:
Unipolar single ended
Differential (GMD sense)
Pseudohipalar

Throughput; 250 KSFPS

INL/DKL: +0.5/+0.25 LEB
tpical

Analog input range: 0% to

VREF wiith VREF up ta wbDD

Multiple reference types

Internal selectable 2.8V or
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B-channel multiplexer with

SPECIFICATIONS

ADT949-EP: SUPPORTS
DEFENSE AND AEROSPACE
APPLICATIONS (AQEC
STANDARD)

* Download ADT9458-EF (Rev
0y Data Sheet

| »

m

= Military termperature range
(—55"C to +125°C)

Cantrolled manufacturing
haseline

Enhanced product change
notification

Cualification data available
on request
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14-Bit, 8-Channel,
250 kSPS PulSAR ADC

AD7949

FEATURES

14-bit resolution with no missing codes
8-channel multiplexer with choice of inputs
Unipolar single-ended
Differential (GND sense)
Pseudobipolar
Throughput: 250 kSPS
INL/DNL: £0.5/+0.25 LSB typical
SINAD: 85 dB @ 20 kHz
THD: -100 dB @ 20 kHz
Analog input range: 0 V to Veer with Veer up to VDD
Multiple reference types
Internal selectable 2.5V or 4.096 V
External buffered (up to 4.096 V)
External (up to VDD)
Internal temperature sensor (TEMP)
Channel sequencer, selectable 1-pole filter, busy indicator
No pipeline delay, SAR architecture
Single-supply 2.3 V to 5.5 V operation with
1.8V to 5.5V logic interface
Serial interface compatible with SP1, MICROWIRE,
QsPl, and DSP
Power dissipation
2.9 mW @ 2.5V/200 kSPS
10.8 mW @ 5 V/250 kSPS
Standby current: 50 nA
20-lead 4 mm x 4 mm LFCSP package

APPLICATIONS

Multichannel system monitoring
Battery-powered equipment
Medical instruments: ECG/EKG
Mobile communications: GPS
Power line menitoring

Data acquisition

Seismic data acquisition systems
Instrumentation

Process control

FUNCTIONAL BLOCK DIAGRAM
0.5V TO VDD -0.5V 0.5V TO VDD 2.3V TO 5.5V
0.1pF | 10pF |

a7 L0

Figure 1.

Table 1. Multichannel 14-/16-Bit PulSAR® ADCs

Type Channels | 250 kSPS | 500 kSPS | ADC Driver
14-Bit 8 AD7949 ADAA48411

16-Bit 4 AD7682 ADAA48411

16-Bit 8 AD7689 AD7699 ADA4841-1

GENERAL DESCRIPTION

The AD7949 is an 8-channel, 14-bit, charge redistribution
successive approximation register (SAR) analog-to-digital
converter (ADC) that operates from a single power supply, VDD.

The AD7949 contains all components for use in a multichannel,
low power data acquisition system, including a true 14-bit SAR
ADC with no missing codes; an 8-channel, low crosstalk
multiplexer that is useful for configuring the inputs as single-
ended (with or without ground sense), differential, or bipolar;
an internal low drift reference (selectable 2.5 V or 4.096 V) and
buffer; a temperature sensor; a selectable one-pole filter; and a
sequencer that is useful when channels are continuously
scanned in order.

The AD7949 uses a simple SPI interface for writing to the
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Parameter Conditions/Comments Min Typ Max Umit
RESOLLITIOM 14 Bits
AMALDG INPUT
Voltage Range Unipolar mode 0 +Vies W
Bipolar mode ~Ver/ 2 +Wes/2
Absclute Input Voltage Positive input, unipolar and bipolar modes -0.1 Veer + 0.1 W
Megative or COM input, unipolar mode -0.1 +0.1
Megative or COM input, bipolar mode Vs 2 —01 V2 Vo2 + 0.1
Analog Input CMRR fiw = 250 kHz 6B dB
Leakage Current at 25°C Acquisition phase 1 nA
Input Impedance!
THROUGHPUT
Cormwersion Rate
Full Bandwridth? VOD =45Vto55V 1] 250 kSP5
VoD =23Viods5V 1] 200 ksPs
T4 Bandwidth? YOO =45Vto55V i 625 kSPS
VDD =23Viods5V o e ksPs
Transient Response Full-scale step, full bandwidth 1.8 Hs
Full-scale step, % bandwidth 145 Hs
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Least Significant Bit (LSB)

The LSB is the smallest increment that can be represented by a
converter. For an analog-to-digital converter with N bits of
resolution, the LSB expressed in volts is

Signal-to-Noise Ratio (SNR)

SNR is the ratio of the rms value of the actual input signal to the
rms sum of all other spectral components below the Nyquist
frequency, excluding harmonics and de. The value for SNR is
expressed in decibels.

i

LSB(V)= ﬁ Signal-to-(Noise + Distortion) Ratio (SINAD)
SINAD is the ratio of the rms value of the actual input signal to
Integral Nonlinearity Error (INL) the rms sum of all other spectral components below the Nyquist
INL refers to the deviation of each individual code from a line frequency, including harmonics but excluding dc. The value for
drawn from negative full scale through positive full scale. The SINAD is expressed in decibels.

point used as negative full scale occurs % LSB before the first
code transition. Positive full scale is defined as a level 1% LSB
bevond the last code transition. The deviation is measured from
the middle of each code to the true straight line (see Figure 24).

Differential Nonlinearity Error (DNL)

In an ideal ADC, code transitions are 1 LSB apart. DNL is the
maximum deviation from this ideal value. It is often specified in
terms of resolution for which no missing codes are guaranteed.

all, BEERADLEIAIEE

= hitps://wiki.analog.com/university/courses/electronics/text/glossary

Total Harmonic Distortion (THID)

THD is the ratio of the rms sum of the first five harmonic
components to the rms value of a full-scale input signal and is
expressed in decibels.

Spurious-Free Dynamic Range (SFDR)

SFDR is the difference, in decibels, between the rms amplitude
of the input signal and the peak spurious signal.
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VDD =23V 1055V, VIO = 1.8 Vio VDD, Ve = VDD, all specifications Tans to Tuax, unless otherwise noted.

Table 2.
Parameter Test Conditions/Comments Min Typ Max Unit
RESOLUTIOM 14 Bits
AMALOG INPUT
Voltage Range Unipolar mode 0 +Vezr v
Bipolar mode —Vrer2 +WVezr2
Absolute Input Voltage Positive input, unipolar and bipolar modes =0.1 Veer + 0.1 v
Negative or COM input, unipolar mode —0.1 +0.1
Negative or COM input, bipolar mode Va2 =01 Va2 WVaer/2 + 0.1
Analog Input CMRR fea = 250 kHz 68 dB
Leakage Current at 25°C Acquisition phase 1 ni
Input Impedance’
THROUGHPUT
Conwversion Rate
Full Bandwidth? VDD =45Vto55V 0 250 k5PS
VDD=23VtwodsV 0 200 kSPS
14 Bandwidth?® VDD=45YVta55V 0 62.5 kSPS
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(Vpp =3V = 5%, AGND = DGND = 0V, Vi = Internal. Clock = Internal; all specifi-
cations Ty, to Tyax unless otherwise noted.)
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Intermodulation Distortion fa = 49 kHz, fb = 50 kHz
2nd Order Terms -95 -95 dB typ
3rd Order Terms -95 -95 dB typ
Channel-to-Channel Isolation™° 88 88 dB max fiv = 50 kHz Sine Wave
OPEN-LOOP GAIN Vour=110V +15V
Rioap =1kQ 70 76 dB
Vour=47.5V +15V
Rioap =1 k() 70 76 dB
Vour=47.5V +15V
Rioap = 150 kQ (50 mA Qutput) 68 74 dB
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' See the Analog Inputs section.
? The bandwidth is set in the configuration register.
* LSB means least significant bit. With the 5 V input range, one LSB = 305 pV.
“* See the Terminology section. These specifications include full temperature range variation but not the error contribution from the external reference.
= With VDD = 5V, unless otherwise noted.
& All specifications expressed in decibels are referred to a full-scale input FSR and tested with an input signal at 0.5 dB below full scale, unless otherwise specified.
? This is the output from the internal band gap.
#The output voltage is internal and present on a dedicated multiplexer input.
9 Unipolar mode: serial 14-bit straight binary.
Bipolar mode: serial 14-bit twos complement.
19 Conversion results available immediately after completed conversion.
" With all digital inputs forced to VIO or GND as required.
"2 During acquisition phase.
" Contact an Analog Devices, Inc, sales representative for the extended temperature range.
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All limits are determined to be at least four standard deviations away from mean value. At Ta = 25°C, Vs = 5V unless otherwise noted.
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Figure 2 Example of input differential valtage profection
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CAUTION

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily WARNINﬁl @

accumulate on the human body and test equipment and can discharge without detection.

Although the AD7865 features proprietary ESD protection circuitry, permanent damage may ﬁ
occur on devices subjected to high-energy electrostatic discharges. Therefore, proper ESD ESD

precautions are recommended to avoid performance degradation or loss of functionality.

SENSITIVE DEVICE
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MATERIAL DECLARATION SEARCH RESULTS

AUN"A"NEW SEARCF J Goto Product Page

RoHS Compatible | Disclaimer

Showing 1-2 of 2 Product Matches

Remove | ADI ami PACKAGE | Lead

Part
Humber

Count

AL786S

Body Size

- oo

Plating | TinlLead

High Temp

Display

Peak Reflow | RuvHS

Export ta:

« ¢« Pagetofl »

Component

or Percentage | Compatible | Rating | Temperature | Compatible | Weight

Solder

Sphere
Finish

{milligrams)

[l ADTEES | ADTEESASS ‘MQFF‘ 44 101 0R2.00+3.59) | Matte 100% Sn es 260 i513
gn

&l ADTERES ADTEESASZ—HEEL‘ MzIFF 44 101 2,00+ 3.8 | Matte 100% Sn Yes 260 i513
an
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Table 6. Pin Function Descriptions

FinNo. | Mnemonic Type' Description

1,20 VDD P Power Supply. Nominally 2.5V to 5.5V when using an external reference and decoupled with
10 pF and 100 nF capacitors.
When using the internal reference for 2.5 V cutput, the minimum should be 3.0V
When using the internal reference for 4.096 V output, the minimum should be 4.5 V.

2 REF ALC Reference Input/Cutput. See the Voltage Reference Output/Input saction.
When the intemal reference is enabled, this pin produces a selectable system reference = 25V or
40065 Y
When the internal reference is disabled and the buffer is enabled, REF produces a buffered
version of the voltage present on the REFIN pin (4.096 V maximum), useful when using low cost,
low power references.
For improved drift performance, connect a precisicn reference to REF (0.5 V to VDD
For any reference method, this pin needs decoupling with an external 10 pF capacitor
connected as close to REF as possible. See the Reference Decoupling section.

3 REFIN AL Internal Reference Output/Referance Buffer Input. See the Voltage Reference Output/Input
saction,
When using the internal reference, the internal unbuffered reference voltage is present and
neads decoupling with a 0.1 pF capacitor.
When using the internal reference buffer, apply a source between 0.5V and 4.096 V that is
buffered to the REF pin as described above.

45 GMNDy P Power Supply Ground.
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AD8018

FEATURES

Ideal xDSL Line Drive Amplifier for USB, PCMCIA, or
PCl-Based Customer Premise Equipment (CPE). The
AD8018 provides maximum reach on 5 V supply,
driving 16 dBm of power into a back-terminated,
transformer-coupled 100 2 while maintaining -82 dBc
of out-of-band SFDR.

Rail-to-Rail Output Voltage and High Output Current
Drive

400 mA Output Current into Differential Load of 10 O
@8Vp-p

Low Single-Tone Distortion
-86 dBc Worst Harmonic, 6 V p-p into Differential 10 Q2
@ 100 kHz

©2019 Analog Devices, Inc. All rights reserved.

PIN CONFIGURATIONS

8-Lead SOIC 14-Lead TSSOP

(Thermal Coastline)

NCE AD8018BARU

AD8018AR

our1[1] 8] +Vg out1[2]
+1N1[3] %E -IN2 Jrj:;% lz]:

—vg [4] 5]+m2  pwon1[6]

[14] ne
E +Vs
12| ouT2
[11] -in2
[10] +1N2

9] PwDNO

Ne[7]

| 8] DGND

NC = NO CONNECT

PRODUCT DESCRIPTION
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High Output Current
Differential Driver

AD815

FEATURES
Flexible Configuration
Differential Input and Output Driver
or Two Single-Ended Drivers
Industrial Temperature Range
High Output Power
Thermally Enhanced SOIC
400 mA Minimum Output Drive/Amp, R, = 10 02
Low Distortion
-66 dB @ 1 MHz THD, Ry = 200 02, Vour =40 V p-p
0.05% and 0.45° Differential Gain and Phase, R =25 02
(6 Back-Terminated Video Loads)
High Speed
120 MHz Bandwidth (-3 dB)
900 V/ps Differential Slew Rate
70 ns Settling Time to 0.1%
Thermal Shutdown

APPLICATIONS

ADSL, HDSL, and VDSL Line Interface Driver
Coil or Transformer Driver

CRT Convergence and Astigmatism Adjustment
Video Distribution Amp

Twisted Pair Cable Driver

GENERAL DESCRIPTION

The AD815 consists of two high speed amplifiers capable of
supplying a minimum of 500 mA. They are typically configured
as a differential driver enabling an output signal of 40 V p-p on
%15 V supplies. This can be increased further with the use of a
coupling transformer with a greater than 1:1 turns ratio. The
low harmonic distortion of -66 dB @ 1 MHz into 200 Q

©2019 Analog Devices, Inc. All rights reserved.

FUNCTIONAL BLOCK DIAGRAM

Nc[t]e 24 ne

ne [2] NC

Ne [3] 22 e

NC NC

[ ADB15 1
uear tags { L Topview 9 | LA
+g* #Vg*

N +IN2
N Nz
ouT [14] [12] outz2

Vg Vg

NC = NO CONNECT
“HEAT TABS ARE CONNECTED TO THE POSITIVE SUPPLY.

combined with the wide bandwidth and high current drive make
the differential driver ideal for communication applications such
as subscriber line interfaces for ADSL, HDSL and VDSL.

The ADS15 differential slew rate of 900 Vius and high load drive
are suitable for fast dynamic control of coils or transformers,
and the video performance of 0.05% and 0.45° differential gain
and phase into a load of 25 £} enable up to 12 back-terminated
loads to be driven.

The 24-lead SOIC (RB) is capable of driving 26 dBm for full
rate ADSL with proper heat sinking.
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ANALOG 9 V, Rail-to-Rail, High-Output Current,
DEVICES xDSL Line Drive Amplifier

AD8018

FEATURES PIN CONFIGURATIONS

Ideal xDSL Line Drive Amplifier for USB, PCMCIA, or
PCl-Based Customer Premise Equipment (CPE). The 8-Lead SOIC 14-Lead TSSOP
AD8018 provides maximum reach on 5 V supply, (Thermal Coastline)
driving 16 dBm of power into a back-terminated, nel[7] AD8018ARU [1a] e

transformer-coupled 100 Q2 while maintaining -82 dBc [ ADS018AR o
of out-of-band SFDR. oun s

ouT1[2] [13] +vg
Rail-to-Rail Output Voltage and High Output Current At 2] 7] out2 i %1[5‘ %ouu
: 1] -
Drive . %E o +IN1[4 IN2

400 mA Output Current into Differential Load of 10 Q g [5] [10] +in2
@8Vpp —vg [4] 5] +in2 PWDN1[6 | (9] PwDNO

Low Single-Tone Distortion Ne[ 7] | 8| DaND
-86 dBc Worst Harmonic, 6 V p-p into Differential 10 ( oo
@ 100 kHz PRODUCT DESCRIPTION

Low Noise The AD8018 is intended for use in single-supply (5 V) xDSL
4.5 nV/JHz Voltage Noise Density, 100 kHz modems where high-output current and low distortion are

Out-of-Band SFDR = -82 dBc, 144 kHz to 500 kHz, essential to achieve maximum reach. The dual high-speed
Rroap = 12.5 0, Pyjne = 13 dBm amplifiers are capable of driving low distortion signals to within

Low-Power Operation 0.5 V of the power supply rail. Each amplifier can drive 400 mA
3.3V to 8V Power Supplv Ranae of purrant inta 10 O (diffarantial) whila maintainine 89 AR~
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REVISION HISTORY

10/04—Data Sheet Changed from Rev. E to Rev. F

Chaniges t6 Figure Ve o a1
Changes to Figlire ...t e e e e s e menme s e enene D
Chaniges t6 Figure 2T s i son s aiisssssaisnaisazsin B

3/04—Data Sheet Changed from Rev. D to Rev. E
Changes to Specifications... ; S SO Tal |
Addition of 16-Lead SOIC Pln Conflguranon i i
Changes to Figure 27.. L")
Updated Outline Dlmenslons 2
Updated OQrdering Guide.coosannnnnisamaananaaaiindinaizie L2

2/01—Data Sheet Changed from Rewv. C to Rev. D

Addition of 16-lead SOIC package (R-16)

Connection Diagram ........... R RN R AR R |
Addition to Absolute Ma\nmum R'ltlngs ..................................... 4
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Figure 35. 8-Lead Standard Small Outline Package [SOIC]
Narrow Body (R-8)
Dimensions shown in millimeters (inches)
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Figure 36. 16-Lead Standard Small Outline Package [SOIC]
Wide Body (R-16)
Dimensions shown in millimeters (inches)
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ORDERING GUIDE
Model Temperature Range | Package Description Package Option | Branding
ADB8038AR —40°C to +85°C 8-Lead Standard Small Outline Package [SOIC_N] R-8
AD8038AR-REEL -40°C to +85°C 8-Lead Standard Small Outline Package [SOIC_N] R-8
AD8038AR-REEL7 —-40°C to +85°C 8-Lead Standard Small Outline Package [SOIC_N] R-8
ADB8038ARZ' —40°C to +85°C 8-Lead Standard Small Outline Package [SOIC_N] R-8
AD8038ARZ-REEL' —40°C to +85°C 8-Lead Standard Small Outline Package [SOIC_N] R-8
AD8038ARZ-REEL7' —-40°C to +85°C 8-Lead Standard Small Outline Package [SOIC_N] R-8
AD8038AKSZ-R2! —40°C to +85°C 5-Lead Thin Shrink Small Outline Transistor Package [SC70] | KS-5 H1C
ADB8038AKSZ-REEL' —40°C to +85°C 5-Lead Thin Shrink Small Outline Transistor Package [SC70] | KS-5 H1C
ADB8038AKSZ-REEL7' | —40°C to +85°C 5-Lead Thin Shrink Small Outline Transistor Package [SC70] | KS-5 H1C
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ADLS5567* Product Page Quick Links

Last Content Update: 08/30/2016

Comparable Parts

View aparametric search of comparable parts

Evaluation Kits &

+ ADLS56T & AD9625 Analog Signal Chain Evaluation and
ATF4355-2 Wideband Synthesizer with VCO

+ ATT5567 Evaluation Board

Documentation &

Data Sheet

+ ADLA5567: 4.3 GHz, Ultrahigh Dynamic Range, Tual
Differential Amplifier Data Sheet

Reference Materials &
Technical Articles

+ Designing High Speed Analog Signal Chains from DC to
Wideband

Desigh Resources &

+ ADL5567 Material Declaration
+ PCW-FDM Information

+ Quality And Eeliability

+ Bymbols and Footprints

Discussions [/
View all ADL5567 EngineerZone Discussions

Sample and Buy &

Visit the product page to see pricing options

Technical Support &’

Subrmit a technical question or find your regional support
number
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