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Analog Signal Chain Product Guide

Analog Signal Chain

Message from the Senior Vice President,
Industrial and Medical Solutions Group

In a world experiencing challenging transitions in multiple arenas—energy, healthcare, industry,
finance, and security, to name a few—Maxim Integrated's Industrial and Medical Solutions
Group offers superior signal chain solutions that are innovative, accurate, and cost-effective.

We're able to deliver these superior solutions because Maxim Integrated has developed a
wide range of advanced, flexible, and affordable building blocks—ADCs, DACs, multiplexers,
amplifiers, and more—that empower customers to meet their toughest challenges.

At Maxim Integrated, we partner closely with customers to understand their needs, and then
develop an appropriate, holistic solution. As a result of this collaboration and customization,
we're able to assemble smaller chips and systems that deliver better performance with fewer
components and use less power at a lower cost.

Maxim Integrated recognizes that most customers want to buy from fewer suppliers,
suppliers whose products deliver more functionality with ready-made components as well as
customizable flexibility for unique applications.

Some key areas that Maxim Integrated’s Industrial and Medical Solutions Group is currently
focusing on include:

* Increasing integration

* Enhancing accuracy with precise measurement at the lowest power levels in the industry
* Strengthening security with less vulnerable all-in-one chips

* Developing analog front end (AFE) reference designs for easy prototyping and faster time-
to-market with proven circuits and solutions

Maxim Integrated isn't just focused on integration at the chip level, but also at the company
level. This integration is delivered through coordination between our solutions, training, technical
support, and customer service—all of which are designed to help you achieve your goals.

From building blocks to building relationships, Maxim Integrated's Industrial and Medical
Solutions Group is ready to assist you. As you review the pages of this guide, remember that we
are committed to answering your questions, collaborating with you to develop the solutions you
seek, and working together to meet your most complex challenges.

Thank you for considering Maxim Integrated. We're looking forward to working with you in
2013 and beyond.

Sincerely,

Chris Neil
SVP, Industrial and Medical Solutions Group
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High-Performance Analog
Better Designs Start with Better Analog Building Blocks

For over 20 years Maxim Integrated has been designing robust, extended-temperature-grade ICs for industrial and medical
applications. We have the best product for your design, from a single analog IC to a complete analog signal chain. This product
guide offers best-in-class products for key design challenges and provides examples on how to optimize your signal chain designs

using our innovative technologies in analog integration.
Rgbust,dhlih-vRoI.tlage Lﬁ'WESt tpower YVIth VOLTAGE Highest precision and
eyond-the-Rails ighest precision RLEFRENCE sl e temes
| | MUX/ ACTIVE
High precision, low power, DIGIPOT/
high voltage RESISTOR-DIVIDER
VOLTAGE .
REFERENCE Multlchannel, low
power, high precision

DIGIPOT/
INTERFACE RESISTOR-DIVIDER

Highest ESD and fault- Multichannel, low-power,
protected transceivers automated calibration
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Best-in-Class Signal Chain Solutions

Lowest Power Signal Solutions

Consume less power and extend operating life with our low-power (operating and standby) and low-voltage solutions.

Multiplexer
I N T
12-bit
16-bit MAX4691- Low-voltage multiplexers
MAX4694 and switches
18- to 24-bit
Amplifier
N N T
. Op amp consumes
12-bit MAX44264 only 750nA.
16-bit
MAXA44265 Op amp consumes
18- to 24-bit only 4uA.
ADC
Resoion || et
m Low-power consumption
12-bit MAX11665 at 8uA /ksps
16-bit MAX11100 High-precision alfld low-
power consumption
Ultra-low-power (< 300pA
18-to24-bit MAXi200  2ctive current), high-

resolution, serial output
ADC

Reference

I N T

Low power, high accuracy,

12-bit MAX6029 .
and small size
. Voltage reference has
16-bit MAX6133 3ppm,/°C drift.
Extremely low,
18- to 24-bit  MAX6325 0.5ppm/°C (typ)
temperature coefficients
DAC
T T T
. MAX5531, Ir.1dustry s lowest power,
12-bit MAX5535 single- and dual-channel
12-bit DACs
16-bit MAX5214, Lowest power 14- and
MAX5216 16-bit DACs
18- to 24-bit  MAX5318 +2 LSB INL (max) accuracy

and 1 LSB DNL (max)

Current-Sense Amplifier

T T

12-bit
16-bit MAX9928
18- to 24-bit

-0.1V to +28V supply,
consumes only 20pA.
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Best-in-Class Signal Chain Solutions (cont.)

Highest Performance Signal Solutions

For the highest precision, our signal chain solutions deliver industry-leading specifications covering initial accuracy, long term
stability/drift, low noise, and consistency over the full industrial temperature range.

Multiplexer Reference
O T T
12-bit Industry’s first £25V 12-bit MAX6225 Ultra-low drift, low noise
16-bit MAX14778 above- and below-the-rails 16-bit (<Tppm/°C)
18- to 24-bit multiplexer

Ultra-low drift, low noise
(< 0.5ppm/°C); ideal for
high-resolution systems

18- to 24-bit MAX6325

Ampllfler up to 18 bits
Cremoion | par | o]
12-bit I DAC
High-voltage Ultra-small, single-
18- to 24-bit MAX44250-  (2.7V to 20V) capability; 12-bit MAX5705 channel, 12-bit buffered
MAX44252 industry's lowest noise, output voltage DAC

precision amps Most accurate 16-bit

buffered DAC available

ADC 18-10 24-bit  MAX5318 Most accurate 18-bit

ff D ilabl
[ Resoution | Pt | Benctis | Puffered DAC avalable

8/10/12 bits, 4/8/16 .
12-bit MAXI3L | onnels, and Current-Sense Amplifier

16-bit MAX5316

MAX11331
T-bit  MAXIes o0t lrue bipolar 12-bit
P & . MAX9643 Outstanding 50uV Vs
24-bit, 4-channel, 16-bit precision
18-to 24-bit MAX11040K  simultaneous-sampling 18- to 24-bit

delta-sigma ADC
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Best-in-Class Signal Chain Solutions (cont.)

Bipolar/High-Voltage Signal Solutions

Many industrial systems work at higher operating voltages or require bipolar signal ranges. Our solutions include unique Beyond-
the-Rails products to make designing easy, while improving system performance and lowering total implementation cost.

Multiplexer Reference
Cresoion | rai | ot e || oo
12-bit Extremely low-power
16-bit MAX14752 8-channel/dual é-channel 12-bit MAX6035 consur'r.lptlon and
72V analog multiplexer small size
18- to 24-bit 16-bit MAX6173- Wide operating range:
MAX6177 2.7V to 40V input voltages
Ampllfler 18- to 24-bit  MAX6325 Best perforn:ance
(e.g., Ippm/°C tempco)
Cremoon | par | o]
12-bit MAXa4246, 27V 1036V supply DAC
voltage; precision,
16-bit MAX44248 low-noise amplifiers
: I T
1B to 2t | MAX9632 FaSt'Sett'i"g'.gig};'f"°':g§§t Complete 12-bit DAC;
0B MAX9633 ‘S’Z;’Rgsca]{e ! :a d°' ! 12-bit MAX531 single-supply or bipolar
ront-end. operation
Smallest and most
ADC 16-bit MAX5732 accurate 32-channel, 16-bit

I T T

Software-programmable

DAC

Current-Sense Amplifier

12-bit MAX1272 analog inputs accept input
4 and 8 channels, MAX96T1 High-side CSAs with
single-ended or differential 12-bit y integrated 12-bit ADC and
MAX1300 X . MAX9612
. input ranges with an op amp/comparator
16-bit internal reference X
< ol 16-bit MAX4080,  0.1% accuracy with
MAX11l66  ndustry's smallest, true 18-to24-bit MAX4081  operation up to 76V

bipolar £5V, 16-bit ADC
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Best-in-Class Signal Chain Solutions (cont.)

Smallest Size Signal Solutions

For space-constrained systems in industrial, consumer, computing, and medical applications, we offer the smallest and thinnest

packages in the industry.

Multiplexer

T T TN

12-bit
16-bit MAX14589E
18- to 24-bit

High-density, +5V-capable

DPDT analog switch

Amplifier

T T T

Industry’s first op amp
ina 0.9mm x 0.9mm,
4-bump WLP

Low-power, zero-drift
op amps in space-saving
2mm x 2mm SC70

12-bit MAX44281

16-bit MAX9617-

18-to 24-bit  MAX9620
ADC

I T T

Fast 3Msps, 12-bit,
ADC in tiny 1.6mm x 2.1mm,
10-pin VQFN

12-bit MAX11108

16-bit MAX11100

18- to 24-bit  MAX11202

High precision
in 12-bump WLP

24-bit resolution at < TmW

in space-saving 10-pin
uMAX®

Reference

T T T

12-bit MAX6023

16-bit MAX6070

18- to 24-bit MAX6325

Industry's smallest Vggr
(1.5mm?) with 30ppm/°C
tempco

Most accurate reference
(7ppm/°C tempco) in a
SOT23 package

Best performance
(Tppm/°C tempco)

Crension | pat s ]

DAC
. MAX5715,
12-bit MAX5725
16-bit MAX5134

Industry’s smallest
complete DACs

Industry’s smallest 16-bit
DAC

Current-Sense Amplifier

T N T

12-bit
16-bit MAX9643
18- to 24-bit

Industry’s smallest

current-sense amp,

Tmm x Imm 4-bump
UCSP™/SOT23
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High-Performance Switches and Multiplexers

Maxim Integrated has the industry’s broadest portfolio of analog switches and multiplexers, which allows our customers to select
products based on their key specifications, such as voltage range, Ron, leakage, bandwidth, and switch/mux configuration. With
a focus on robust high-voltage and flexible Beyond-the-Rails products, our parts help reduce external circuitry and simplify your
system designs.

T T

MAX14778 Beyond-the-Rails, single 3V to 5V supply +25V, 2 4:1,1.5Q Ron

MAX14759-MAX14764 Beyond-the-Rails, single 3V to 5V supply +25V, SPST, 2 SPST, SPDT, 2Q Ron
MAX14589E/MAX14594E  Beyond-the-Rails, 1.6V to 5.5V supply +5V, 2 DPDT, 0.38Q Ron

MAX14752 Robust 72V signal 72V/+36V supply, 2 4:1, 60Q Ron, 30mQ Ry flatness
MAX14757 Robust 70V signal 70V/+36V supply, 4 SPST, 10Q RoN

Our Beyond-the-Rails switches and multiplexers simplify power supplies. Integrated bias circuitry enables switching bipolar
signals up to 25V, while operating from a low-voltage (3.0V to 5.5V) single supply. This technology is ideal for applications such
as audio and data multiplexing, interface termination, switching, PhotoMOS® switch replacement, industrial measurement, and
instrumentation systems.

Benefits

* Simplifies power supplies * Low and flat Rpp

* Robust bipolar signal range (up to £25V) * Full family of configurations
* Single 3V supply * Robust ESD

Beyond-the-Rails Building Blocks

AMPLIFIER
AND
ANTI-ALIAS
FILTER

MUX
MAX14778

For our complete portfolio of Beyond-the-Rails switches and multiplexers,
go to www.maximintegrated.com/beyond-the-rails-portfolio.
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High-Performance Switches and Multiplexers (cont.)

Industry’s First Beyond-the-Rails Multiplexer

Benefits: MAX14778

BEYOND-THE-RAILS 4:1 ANALOG MULTIPLEXER

* Robust 25V bipolar signal
range protects against input
spikes

* Single 3V to 5V supply

+5V

TuF

simplifies power supplies VoD Vo
* Highly accurate flat 1.5Q Ron MAX14778 v
. X | AO c/ N
* Full-speed USB bandwidth RS-232 o _—I_1OOnF 100nF  SHARED
- CONNECTOR
ACOM T
A | Al o/’c I
RS-485 O
TRANSCEIVER B |81 o/’
T O
D+ | A2 o/’c s
USB 2.0 FULL- O
SPEED TRANSCEIVER |D- | B2 o/
o ®
Y O
L |A3 BCOM
o1 o
AUDIO
AMPLIFIER R |B3 \/
e’
CONTROL
GND
| |ENA [SA1 [SAO [sB1 [SBO |ENB )_%7
MULTIPROTOCOL G
CONNECTOR-SHARING CONTROL

APPLICATION

INPUTS

Robust 70V Multiplexer Eliminates External Overvoltage Protection

Benefits: MAX14752 VDD
( 2
* High 72V voltage supply eliminates
OVP diodes and opto relays WW\ MAX14752
* 30mQ (typ) Ron flatness reduces o AL 3
calibration needs o—MAAN, RO o
. , R VMV
* Device enable (EN) defines voltage o—HMAAN, oa'\O ouT
. . Ruim
logic level of channel-select inputs o Rum VW °©
vy RLim °
S VWV °o
o—" WV
e i o 6 6 s
\ J

For our complete portfolio of multiplexers and switches,
go to www.maximintegrated.com/switch-mux-portfolio.

10
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Amplifiers and Comparators

Maxim Integrated has the widest selection of amplifiers and comparators for signal conditioning. Offering high bandwidth and
minimal current consumption, our products achieve the industry's best speed-to-power ratios. Miniature packaging technology
enables a variety of amplifiers and comparators in ultra-small footprints.

M |_|—|_|— AVAVAY. LOAD

PLoAD
T opAwmPs T COMPARATORS B CURRENT SENSE
HIGH PERFORMANCE LOW POWER CMOS INPUTS
* Vs <10pV * Supply voltage up to 38V * <10pA quiescent current * Low-bias current <1pA
« Low-drift TC Vo, < 50nV/°C| * +4kV to £8kV ESD » Shutdown capability » Current noise < 1pA/vHz
« Low noise < 10nV/+/Hz * Small WLP, uDFN, and
SC70 packages

Op Amps
Supply .
Volege | Current/ | Vos e Sl(e\‘;'/R:te en | OPrME | smallest
& Op Amp | (uV, max) RS I (nV/vHz) P Package

) (nA, max) typ) (9)

(uA, max)

High Performance

MAX44250/1/2 1,24 (0] 2.7t020 1550 6 1.3 10 8 5.9 -40to +85 8-SOT23
MAX9632 1 O 45to36 6500 125 180 55 30 0.94 -40to +85  8-TDFN
High Voltage

MAX44246 2 (o) 2.7t0 36 1100 5 0.6 5 3.8 9 -40to +85  8-uMAX
MAX44248 2 o 2.7t0 36 120 7.5 0.3 1 0.7 50 -40to +85  8-uMAX
CMOS Inputs

MAX9636/7/8 1,2 I/0  21to5.5 55 2200 0.0008 1.5 0.9 38 -40to+85  6-SC70
MAX44260/1/3 1,2 1/0 17to5.5 1200 50 0.005 15 7 12.7 -40to +85 6-UTLGA
Low Power

MAX44264 1 0 1.8t0 5.5 1.2 7000 1.5 0.009 0.002 120 -55 to +125 6-WLP
MAX44265 1 I/0  1.8t05.5 5 1000 0.01 0.2 0.1 400 -55 to +125 6-WLP

For our complete portfolio of amplifiers,
g0 to www.maximintegrated.com/amplifier-portfolio.

n
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Amplifiers and Comparators (cont)

Current-Sense Amplifiers

Gain
Accuracy Bandwidth
+25°C (kHz)
(%, max)

Operating
Temp
(((®)

Input Supply Vos at

Smallest

o
Voltage Current +25°C Package

) (uA) (uV, max)

High Voltage and Precision

Ultra-precision

MAX9922/3 o\ 19t028 700 10 Adij, 25,100, 250 0.4 10,50,1000 -55t0 +125 10-uMAX
MAX9643 Wide input, -01to+60 1000 50 2.5,10 0.5 10,000 -40to+85  8-TDFN
precision CSA
MAX4080 High-voltage CSA 451076 75 600 5,20, 60 0.6 250 -40t0+85  8-uMAX
Low Power
» 15, 30, 60,

MAX9634 Precision CSA 1.6 to 28 1 250 25, 50,100, 200 0.5 el 5510 +125  4-UCSP
MAX9928/9  “IGNoutput,current 10 o8 20 400 Adj, 20, 50 1 150 -40to +85  6-UCSP

output
Multifunction

MAX9611/2 ~ COAFIZDIRADCH [y 1600 300 Adj 0.5 4000 -40t0 +85 10-uMAX
op amp/comparator

For our complete portfolio of amplifiers,
go to www.maximintegrated.com/amplifier-portfolio.

Comparators
No. of Progagation lcc per Comp Vos Vos . I3 Smallest
Comparators ELEY (uA, typ) (mV, typ) (mV, max) e O L Package
(ns, typ) (¢(9)

High Speed
MAX9600/1/2 2,4 0.5 8.3t010.5 12,000 1 5 ECL/PECL -55to +125 20-TSSOP
MAX999 1,24 4.5 2.7t05.5 6500 0.5 1.5 Push-pull -55to +125  5-SOT23
Low Power, Ultra Small
MAX9060/1 1 25,000 09t05.5 0.35 1.3 9 Opendrain  -55to +125  4-UCSP
MAX44269 2 13,000 1.8t0 5.5 0.85 0.15 5 Open drain -55 to +125 9-WLP

Integrated Reference

15,000

MAX9062- Open drain/
1 0.2V 1t0 5.5 1.1 — — -55 to +125 4-UCSP
MAX9064 threshold) push-pull
14,000
MAX44268 2 (1.236V 1.8t0 5.5 1.15 0.15 5 Opendrain  -55to +125 9-WLP
threshold)
20,000 .
MAX9025, 1 (1.236V 18105.5 17 03 5 Opendrain/ -\ 4125  6-UCSP
MAX9026 push-pull
threshold)

For our complete portfolio of comparators,
go to www.maximintegrated.com/comparator-portfolio.

12
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Analog-to-Digital Converters

Maxim Integrated has the largest ADC product offering with over 500 ADCs that provide industry-leading performance and
features. From ultra-high precise delta-sigma converters at 24-bit resolution, to SAR converters providing the unmatched
combination of high precision at fast sample rate and low power, to exceedingly fast pipeline and flash architectures offering
multigigabit sample rate ADCs. Whatever your need to bridge the gap between real-world signals and digital data, Maxim
Integrated has the ADC to provide the solution.

16-Bit SAR ADCs

For your most challenging designs, we now offer innovative 14- and 16-bit SAR ADCs. We also offer hundreds of 12-bit parts to
meet nearly every application need.

Smallest 16-Bit SAR ADC

Benefits: MAX11100
* Space-saving: 1.6mm x 2.2mm

* Ultra-low power, 130uA at 10ksps—ideal for portable
or loop-powered systems; maximum sample rate
200ksps consumes only 2.5mA

* 3V, 5V, and 14-bit options

Most Flexible 16-Bit ( )
—— DVDDO
SAR ADC <G
<— DIN
. CONTROL LOGIC AND REGISTERS <¢—P~{SERIAL I/O [ —— SSTRB
Benefits: MAX1300 »—— DOUT
<{— SCIK
* Programmable per input pin + A —— peNpo
up to 3 x Vggr, simplifies PO QTDZ Y
design CH2 —— ANALOG >+ > cLock y — DVDD
. CH3 ——{ INPUT MUX SAR
* Programmable per pin, CH4 ——  AND PGA IN  Joc OUT|—»{ FIFO
single-ended or differential S Mg&'gmg uE \
inputs provides flexibility CH7 —— T REF | [ 233‘81
AGND1 —— AGND2 A
* Integrated PGA and AGND3
ltage ref for high Losey ;
voltage reference for hig BANDGAP —\\/\,—4¢ )
integration and reduced bill REFERENCE ST — ﬁéﬁ?ﬁ
of materials REFCAP
REF
. J

13
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Analog-to-Digital Converters (ont)
16-Bit SAR ADCs (cont.)

Most Integrated 1-Channel, 44—V
. OIuF
16-Bit SAR ADC L
Benefits: MAX11167 o e
* Industry’s only 12-pin, 16-bit bipolar ;
part saves space TTTTomToeoy REF VDD OVDD
. B'eyor?q-the-RaiIs 16-t?it bipolalj part INTERNAL |
simplifies system design; £5V input 0TO5V REFERENCE | SCLK l—— 3- OR4-WIRE
support with a single 5V supply MAX9633 SDO |—p» INTERFACE
* Integrated reference reduces billof T MAXTI67  NVST
material costs GND
* 0 to 5V unipolar 16-bit version is also
available =
8-Channel, Simultaneous-Sampling, AvoD ( ) DvoD
16-Bit SAR ADC CHO 2] 2] "
e 16-/14-BIT ADC | E i .
Benefits: MAX11046 : : : . ol__|8 :
) o . . . . il I =< DB4
* Up to 8-channel simultaneous sampling in . . . . = 5 D=B3/CR3
8mm x 8mm provides high integration and . . . : § O >
saves space " - i S da i DBO/CRO
] - 5 |- >
* Beyond-the-Rails inputs simplify design by =t T
supporting £5V from a single 5V supply CONFIGURATION]. WR
* World-class SNR (92.3dB) at 250ksps per REGISTERS | RD
channel - cs
MAX11046 INTERFACE | _ CONVST
AGND AND = SHDN
\D | CONTROL | plg
EOC
o NTREF  DGND
BANDGAP J\/\/\/_v/é_< REF RDC
REFERENCE BUE
REFIO EXT REF RDC_SENSE
| J

14
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Analog-to-Digital Converters (ont)
24-Bit, Delta-Sigma ADCs

Our lineup of high-performance delta-sigma ADCs offers high integration, industry-leading noise-free resolution, and world-class
power specifications.

Ultra-Low-Power, High-
Performance, 24-Bit Delta-
Sigma ADC

Benefits: MAX11200

Ultra-low-power (< 300uA), high-
precision, 24-bit delta-sigma enables
loop-powered sensor applications

Integrated GPIO allows for simplified
isolation schemes and easy external
mux control

Buffer input and differential reference
for high-impedance sensors and

radiometric resistive bridge applications

4-Channel, Simultaneous-
Sampling, 24-Bit Delta-
Sigma ADC

Benefits: MAX11040K

Per-channel programmable-
phase delay simplifies system

+6V overvoltage protection and
2.5V Vggr offer high integration,
reducing system bill of material

Sync pin and daisy-chain SPI
interface allow up to 32 channels
of simultaneous sampling

+2.5V Beyond-the-Rails inputs
off of a positive 3V supply

AINO+
AINO-
REFO
AINT+
AINT-

REF1
AIN2+

AIN2-

REF2
AIN3+

AIN3-
REF3

REFIO

( N\
AVDD
— | TIMING CLOCK GENERATOR CLK
DVDD
_GND | v v v
-] S
AINP
DIGITALLOGIC | sk
DIGITAL AND SERIAL-
AINN - FILTER INTERFACE
(SINCH CONTROLLER |-a—| DIN
3RD-ORDER
DELTA-SIGMA .
MODULATOR —»| RDY/DOUT
'
REFP Y
| cpio1
| GPIo2
REFN MAX11200 GPIO v
| Gpioa
~ J
OVRFLW FAULT
) S
»—24-/16-BIT|_ |DIGITAL < SYNC
>\ ADC | Tl FLTER [ ™|
: < DRDYIN
~ » DRDYOUT
»>—24-/16-BIT|_ | DIGITAL
. . > REGISTERS -
~ ADC FILTER oISTE o sl [ CASCIN
| DIGITAL INTERFACE p CASCOUT
»—24-/16-BIT|_. | DIGITAL CONTROL > _
> ADC [ | FLTER [T - cs
| < SCLK
»—24-/16-BIT|_ |DIGITAL - DIN
~ apc [Tl TR [T > DOUT
|
MAX11040K
L
/\/\/\/_ 2.5V CRYSTAL
REFERENCE OSCILLATOR W

| | |
XIN  XOUT  CLKOUT

|
DGND

15
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Analog-to-Digital Converters (ont)
24-Bit, Delta-Sigma ADCs (cont.)

High-Integration, 16-Bit, ( <l
. MAX1415 CLOCK -
Delta-Slgma ADC GENERATOR » CLKOUT
) > BUFFER A
Benefits: MAX1415 I
AINT+ D> v : *
* Integrated PGA (1to 128 gain) AN - _o/ JND-ORDER | | VoD
simplifies system design e MUX °! DELTA-SIGMA [——{DIGITAL
AIN2+ B % MODULATOR | } FILTER @ GND
* Pin-to-pin upgrade of AD7705; o N A ; 7
better linearity and integrated AIN2- >
clock generator to reduce bill of > BUFFER L
materials i E < CS
, S SERIAL INTERFACE, <€ 5CLK
« Supports bipolar inputs from : STAND S2 ARE OPENIN REGISTERS, <DIN
: "> . ' BUFFERED MODE AND CLOSED D > DOUT
single positive supply rail REF+ B— ; IN UNBUFFERED MODE CONTROL » DRDY
REF-B»— T T ToTTToTTooToomooomoommoomoommoomoomooos <@ RESET
. J

For our complete portfolio of ADCs,
go to www.maximintegrated.com/adc-portfolio.

16
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Digital-to-Analog Converters

Maxim Integrated offers over 600 comprehensive DAC products with resolutions from 6 to 18 bits and sampling rates up to 5Gsps.
For precision DACs, we have the industry's first true 18-bit DAC with £1 LSB DNL and also the industry’s first 1.8V supply DAC.

Complete DAC Family with Internal Reference and Output Buffer

MAX5725/24%/23* TSSOP, WLP
MAX5825/24%/23* 8 IZC TSSOP, WLP
MAX5715/14%/13* 4 SPI TSSOP, WLP
MAX5815/14%/13* 4 1’c TSSOP, WLP
MAX5702/01*/00* 2 SPI UMAX, TDFN
MAX5802/01%/00* 2 1’C UMAX, TDFN
MAX5705/04%*/03* 1 SPI UMAX, TDFN
MAX5805/04*/03* 1 1’C UMAX, TDEN
A
Ultra-Small, 2-Channel, VoDio Vop| REF
i ; ( y )
12-Bit DACs with SPI or \ 4 INTERNAL REFERENCE/ MAX5802
e Interface SCLL EXTERNAL BUFFER
1 1 1 10F 2 DAC CHANNELS |
Benefits: MAX5702, MAX5802 <22 X !
. . CODE DAC 8-/10-/12-BIT 0
* Independent digital I/0 ADDR f\>: REGISTER j‘> LATCH f\> DAC ' outa
supply: 1.8V to 5V > : BUFFER .
12C SERIAL i .
* Internal 10ppm (max) CIR | _ | INTERFACE Y A A A ' |outs
reference with selectable 7 : S
I
voltages: 2.048V, 2.5V, or ! CLEAR/ CLEAR/ !
4,096V ' |CODE [RESET |LOAD |RESET TO010! 2= 1140) !
* Packages: leaded 10-pin UMAX | | DACCONTROLLOGIC ~ |POWER-DOWN E
or leadless 10-pin TDFN %7 %7 %7 |
I
Ultra-Small, Octal- - 7Y g
Channel, 12-Bit A
VDDIO VbD REF
Buffered Output DACs ( v )
with Internal Reference - v INTERNAL REFFRENCE/ MAX5725
Benefits: MAX5725, MAX5825 SCLK o —
> | 10F 8 DAC CHANNELS
* Small footprint in a WLP DIN i |
ackage (2.5mm x 2.5mm) = _SP >’ CODE f\> DAC f‘> !
package (<. : bOUT SERIAL ! REGISTER LATCH ouo
saves board space and cost — INTERFACE | BUFFER ; 1
_ | 1 louTt
* Three internal voltage CR1 S 0 Iy Iy A Iy N
= ! ' JouT2
references: 2.048V, 2.500V, [DAC : i  ——
or 4.096V > | CLEAR/ éLEAR/ y  L10UT3,
: * ICODE| RESET| LOAD / outa
| RESET) L .
* Integrated watchdog _ : 2 Jours
programmable timer <" WATTchgOG L FOIER 1 {OUT5
! DAC CONTROL LOGIC DOWN 1 JOUT6 |
* Independent 1.8V to 5.5V f | ' lout?
digital /0O power supply WZ| bOR _>: %7 %7 %7 "]
L~ ] I
e T e T )
GND
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Digital-to-Analog Converters (cont)

Industry’s Most Integrated 18-Bit

Low-Power DAC

Benefits: MAX5318

* Internal output and reference buffer

» Digital gain and offset adjustments

* +2 LSB INL over all codes and temperatures
* Separate digital 1/0 voltage: 1.8V to 5.5V \

REFIN

MAX5318

’BUFFER

Vbbpio

I

(1.8VTO55V) |
INTERFACE

AND
CONTROL

DIGITAL
SPI

OFFSET

GAIN AND

18-BIT

REFouT

— FORCE-SENSE
— Vout

* Force-sense on output for precision control

* Low drift: < 0.1ppm/°C

Best INL in Ultra-Low
Power Space

Benefits: MAX5216, MAX5217

* Low power consumption
80UA (max)

* Accuracy: £1.2 LSB INL (typ),
4 LSB (max)

* Choice of serial interface:
SPI (MAX5216),
12C (MAX5217)

* Lowest 10Hz noise: 3.5uVp_p

For our complete portfolio of DACs,

ADDR

| Vbp

REF

I

A4

SCL 12C SERIAL

\

INTERFACE

:(> CODE DAC ::>

SDA REGISTER REGISTER

A

14-/16-BIT
DAC

A A

.

BUFFER

MAX5217

ouT

\J

1kQ

¢-----) FOR AUX CONFIGURED AS CLR  AUX = CLR/LDAC

go to www.maximintegrated.com/dac-portfolio.
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High-Speed Data Converters

Maxim has an extensive lineup of high-speed DACs and ADCs to meet your design's demanding requirements for dynamic performance
and power dissipation. Data converters are offered in single-/dual-/quad-/octal-channel and analog front end (AFE) formats, giving you
options for higher levels of integration and a lower solution cost. Maxim also offers direct RF-synthesis DACs and direct RF-sampling
ADCs that can eliminate intermediate RF upconversion and downconversion stages, reducing system cost and complexity.

High-Speed DACs and ADCs

I T S NS

2:1 or 4:1 multiplexed LVDS inputs
Delayed-lock loop (DLL)

Parity check and error flag

Optimizes pin count or timing margin.

Ensures data synchronization between the
FPGA and the DAC.

More easily ensures data integrity.

MAX5879 14-bit, 2.3Gsps RF DAC
. Whitens spectral content to eliminate
Data scrambling
data-dependent spurs.
. Increased flexibility to interface with
SDR, DDR data interface broader set of FPGAS
1:4 demultiplexed LVDS outputs Increased timing margin
MAX109 8-bit, 2.2Gsps RF ADC ) Increased flexibility to interface with
SDR, DDR, QDR data interface broader set of FPGASs
Serial LVDS outputs with programmable Compact ADC/FPGA interface; ensures
Octal, 12-bit, 50Msps ADC test patterns data timing alignment.
MAX19527 oo
with serial LVDS outputs Output drivers with programmable current  Eliminates reflections to ensure data
drive and internal termination integrity (open eye diagram).
Programmable data output timing; Slmpllfy hlgh-sp(.aed FPGA/ADC interface;
e rogrammable internal termination eliminate reflections to ensure data
MAX19517, 10-/8-bit, dual 130Msps p integrity (open eye diagram).
MAX19507 ADCs

Selectable data bus (dual CMOS or single
multiplexed CMOS)

Trade-off I/0 and interface speed to
optimize FPGA resources.

14-Bit, 2.3Gsps RF DAC A
! P SO/LOCK|  SE| MUX RF| RZ
( N
1»—;
SAANP[BE? 14x2 \i Y FREQUENCY
[13:0] 14 > RESPONSE
DBP[13:0] SELECT
DBN[13:0] [14x2, _ o
DCP[13:0] Y
DCN[13:0] [14x2 DATA 2:10R 41 14 OuTP
DDP[13:0] SYNC " | REGISTERED
. MUX DAC
DDN[13:0] [14x2, ‘ OUTN
SYNCP
SYNCN 2, PARITY
XORP = CHECK
XORN 2,
PARP A MAX5879
PARN 2, o oLL p
PERR < REFIO
DCLKP FSAD)J
< DCLKN 2 VOLTAGE DACREF
DCLKRSTP REFERENCE CREF
DCLKRSTN 2, o |:| REFRES
A A A
. | | | (W,
| | | |

DCLKDIV DELAY DLLOFF CLKP/CLKN GND VDD18 AVcik AVpp33
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High-Speed Data Converters (cont)

Octal, 12-Bit, 50Msps ADC with
Serial LVDS Outputs

FPGA Support Collateral

A A
REFIO |REFH |REFL €S |scLk |spio |SHDN
4 )
Y Y Y Yy Y /
_CMOUT REFERENCE AND SPI, REGISTERS,
- BIAS GENERATION AND CONTROL
Ll L ouTI+
. 12-BIT
L 3| DIGITAL |- SERIALIZER i
INI- |\ ADC ouT
IN2+ ) + * ouT2+
C 2T L biGimaL e seriaLizer
IN2- | .\ ADC >~ |our2
. oﬂ . . .
] ] ] L] ]
L] L] L] L] L]

IN8+ y ouT8+
¥ e — >
e “DC [P|DIGITAL -/ SERIALIZER —>LVDS§ OUTs-

> | OUTS-
A CLKOUT
.
e
ox »LVDS
CLRN+ | ; | CLKOUT
CLOCK MAX19527
creurmry [ PH AME
CLKIN- | . N | FRAME+
PILVDS > | FRAME-
—
|\ J

i I N

AVDD OVDD

GND

I T R

Data source based on Xilinx” Virtex®-4 FPGA; compatible with Maxim Integrated's high-speed

Data converter evaluation

DCEP platform

ADC evaluation kits

High-speed data converter

HSDCEP evaluation platform

Data source based on Xilinx Virtex-5 FPGA; compatible with Maxim Integrated's high-speed DACs

(= 1.5Gsps)

For our complete portfolio of high-speed data converters,
go to www.maximintegrated.com/high-speed-converters.
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Precision Voltage References

Maxim Integrated offers the industry's most extensive line of series and shunt voltage references, allowing customers to choose
among numerous key specifications, such as accuracy, temperature coefficient, noise, and package size.

Industry-Leading Combination of
Low-Noise, Low-Drift Series
Voltage Reference in SOT23

Features: MAX6070, MAX6071

* MSOP-SO performance in SOT23, 3mm x 3mm package
+ Low temperature drift: 7ppm/°C (max)
- Excellent long-term drift: 25ppm,/1000 hours

* Low noise: 4.8uVp.p at 2.5Vout

* 10mA source and sink

* Noise reduction filter: MAX6070

* Force-sense GND and output: MAX6071

* 30us turn-on time to 0.01% with O.1uF

* Drop-in upgrade to Tl's REF32xx and ADI's ADR34xx
with the MAX6071

Best-in-Class Voltage References

LOW-DRIFT PERFORMANCE

TEMPERATURE COEFFICIENT
DISTRIBUTION

UNITS

0 0510 15 20 25 30 35 40 45 50
ppm/°C

I S R

MAX6325 Lowest drift

MAX6126 Lowest noise

MAX6173 Lowest drift high voltage, in and out
MAX6070 Lowest drift in SOT23

MAX6023 Smallest package footprint
MAX6138 Lowest drift shunt

Tppm/°C (max) with trim and noise reduction

3ppm/°C, 1.45mVp_p, 0.1Hz to 10Hz noise trim and force-sense output
3ppm/°C, 10V or 5V output, temperature output: 1.9mV/°C

7ppm/°C (max) with enable and noise reduction

30ppm/°C (max), 35uA quiescent current in 1.5mm?2 package
25ppm/°C in SC70, with LM4040 pinout

For our complete portfolio of voltage references,
go to www.maximintegrated.com/voltage-ref-portfolio.
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Digital Potentiometers

Digital potentiometers perform the same function as a mechanical potentiometer or a variable resistor. These devices consist of
a fixed resistor and a wiper contact with multiple tap points that are digitally controlled through a 2-wire serial interface (typically
SPI). The small package size, low supply voltage, low supply current, and industrial temperature range make the devices uniquely
suitable for the portable consumer market, medical and industrial applications, and the automotive market.

256-Tap, Volatile Digital Potentiometers

Benefits: MAX5394, MAX5395

4 \
* Industry-leading low supply voltage: 1.7V to 5.5V extended supply range MAX5394
* Ultra-low supply current (< TuA) 3§ N A o o H
* Minimized board space is available in a space-saving, 8-pin TDFN J
i
(4mm?) package GND ‘ o oW
* Guaranteed performance over extended temperatures (-40°C to _ VbD
+125°C) enables operation in harsh environmental conditions s - SCLK
* Flexible design choices include an I°C (MAX5395) or SPI (MAX5394) DIN INTERFACE
communications interface with 10kQ, 50kQ, or 100kQ end-to-end L )

resistance options

Best-in-Class Digital Potentiometers

MAX5481-MAX5484,
MAX5494-MAX5499

MAX5386-MAX5389,

Nonvolatile memory Return wiper setting to preset condition after power-off.

Volatile memory Operation down to 1.7V; ideal for portable battery-operated devices

MAX5391/MAX5393
Bipolar MAX5436-MAX5439 Dual- or single-supply operation
Small footprint MAX5460-MAX5468 Save cost and board space, tiny 5mm? SC70 package.
. o MAX5430/MAX5431, o ) :
Resistor- and voltage-dividers MAX5420/MAX5421 Programmable gains, single- or dual-supply operation
Lo ey DS1882 High design flexibility: bipolar or single supply, 1dB steps or variable, configurable

nonvolatile or volatile memory

For our complete portfolio of digital potentiometers,
go to www.maximintegrated.com/digipot-portfolio.
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Reference Designs

Maxim Integrated enables customers to help themselves, with an eye towards efficiency. You can search for products you need,
view training videos, design with our tools, and receive samples quickly. For our technical documents and design tools, go to
www.maximintegrated.com/design.

To meet the needs of industrial control and industrial automation applications, where isolation, higher resolutions, and higher
voltage system solutions are often needed, Maxim Integrated provides complete subsystem signal chain reference designs.
Hardware and firmware design files as well as FFTs and histograms from lab measurements are provided.

The Cupertino (MAXREFDES5#) subsystem reference design is a 16-bit high-accuracy industrial analog front end (AFE) that
accepts -10V to +10V, 0 to 10V, and 4-20mA current loop signals with isolated power and data, all integrated into a small form
factor. The Cupertino design integrates low-noise high-impedance analog buffers (MAX9632); a highly accurate ADC with
innovative on-chip attenuation (MAX1301); an ultra-high precision 4.096V voltage reference (MAX6126); 600Vgps data
isolation (MAX14850); and isolated/regulated +12V, -12V, and 5V power rails (MAX256/MAX1659). This AFE solution can be
used in any application that needs high-accuracy analog-to-digital conversion, but it is mainly targeted for industrial sensors,
industrial automation, process control, programmable logic controllers (PLCs), and medical applications.

Features Applications
* High accuracy * Industrial sensors
« 10V, 0 to 10V, and 4-20mA inputs * Process control
* Isolated power and data * Industrial automation
* Small printed-circuit board (PCB) area * PLCs
* Pmod™-compatible form factor * Medical

- o o 1
The Cupertino Subsystem [ VOLTAGEREFERENCE] |
Design Block Diagram oV MAXe126

AINO FPGA
DEVELOPMENT KIT
10V

AIN1

OR uC
MAX9632 DATA ISOLATION "
+10V MAX14850

Pmod™

-10V
AIN2 4-20mA
REGULATED POWER
MAX9632 POWER ISOLATION
+10V MAX1659 MAX256

AIN3
ov

For our complete portfolio of reference designs,
go to www.maximintegrated.com/reference-designs.

23



Analog Signal Chain Product Guide www.maximintegrated.com

HUMAX is a registered trademark and Beyond-the-Rails and UCSP are trademarks of Maxim Integrated Products, Inc.
PhotoMOS is a registered trademark of Panasonic Corporation.

Pmod is a trademark of Digilent Inc.

Virtex is a registered tradmark and Xilinx is a registered trademark and registered service mark of Xilinx, Inc.

Contact Maxim Direct at 1.888.629.4642 or for more information, visit www.maximintegrated.com.
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