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FEATURES 

6 independent ADCs 

True bipolar analog inputs 

Pin-/software-selectable ranges: ±10 V, ±5 V 

Fast throughput rate: 250 kSPS  

iCMOS process technology 

Low power 

140 mW at 250 kSPS with 5 V supplies 

Wide input bandwidth 

86.5 dB SNR at 50 kHz input frequency 

On-chip reference and reference buffers 

Parallel, serial, and daisy-chain interface modes 

High speed serial interface 

SPI-/QSPI™-/MICROWIRE™-/DSP-compatible 

Standby mode: 100 μW maximum 

64-lead LQFP 

 

APPLICATIONS 

Power line monitoring systems 

Instrumentation and control systems 

Multi-axis positioning systems 
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Figure 1.  

 

GENERAL DESCRIPTION 

The AD7656/AD7657/AD76581 contain six 16-/14-/12-bit,  
fast, low power, successive approximation ADCs all in the one 
package that is designed on the iCMOS™ process (industrial 
CMOS). iCMOS is a process combining high voltage silicon 
with submicron CMOS and complementary bipolar technol-
ogies. It enables the development of a wide range of high 
performance analog ICs, capable of 33 V operation in a 
footprint that no previous generation of high voltage parts 
could achieve. Unlike analog ICs using conventional CMOS 
processes, iCMOS components can accept bipolar input signals 
while providing increased performance, which dramatically 
reduces power consumption and package size.  

The AD7656/AD7657/AD7658 feature throughput rates up  
to 250 kSPS. The parts contain low noise, wide bandwidth, 
track-and-hold amplifiers that can handle input frequencies  
up to 12 MHz.  

 

The conversion process and data acquisition are controlled 
using CONVST signals and an internal oscillator. Three 
CONVST pins allow independent, simultaneous sampling of 
the three ADC pairs. The AD7656/AD7657/AD7658 all have  
a high speed parallel and serial interface, allowing the devices  
to interface with microprocessors or DSPs. In serial interface 
mode, the parts have a daisy-chain feature that allows multiple 
ADCs to connect to a single serial interface. The AD7656/ 
AD7657/AD7658 can accommodate true bipolar input signals 
in the ±4 × VREF range and ±2 × VREF range. The AD7656/ 
AD7657/AD7658 also contain an on-chip 2.5 V reference.  

PRODUCT HIGHLIGHTS 

1. Six 16-/14-/12-bit, 250 kSPS ADCs on board. 
2. Six true bipolar, high impedance analog inputs. 
3. Parallel and high speed serial interfaces.  

 

 

 
1 Protected by U.S. Patent No. 6,731,232. 
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ADS869x 18-Bit, 500-kSPS, 4- and 8-Channel, Single-Supply, SAR ADCs with
Bipolar Input Ranges

1 Features 2 Applications
1• 18-Bit ADCs with Integrated Analog Front-End • Power Automation
• 4-, 8-Channel MUX with Auto and Manual Scan • Protection Relays
• Channel-Independent Programmable Inputs: • PLC Analog Input Modules

– ±10.24 V, ±5.12 V, ±2.56 V
3 Description– 10.24 V, 5.12 V
The ADS8694 and ADS8698 are 4- and 8-channel,• 5-V Analog Supply: 1.65-V to 5-V I/O Supply integrated data acquisition systems based on a 18-bit

• Constant Resistive Input Impedance: 1 M successive approximation (SAR) analog-to-digital
converter (ADC), operating at a throughput of• Input Overvoltage Protection: Up to ±20 V
500 kSPS. The devices feature integrated analog• On-Chip, 4.096-V Reference with Low Drift front-end circuitry for each input channel with

• Excellent Performance: overvoltage protection up to ±20 V, a 4- or 8-channel
multiplexer with automatic and manual scanning– 500-kSPS Aggregate Throughput
modes, and an on-chip, 4.096-V reference with low– DNL: ±0.5 LSB; INL: ±1.5 LSB
temperature drift. Operating on a single 5-V analog

– Low Drift for Gain Error and Offset supply, each input channel on the devices can
– SNR: 93.5 dB; THD: –105 dB support true bipolar input ranges of ±10.24 V,

±5.12 V, and ±2.56 V, as well as unipolar input– Low Power: 65 mW
ranges of 0 V to 10.24 V and 0 V to 5.12 V. The gain• AUX Input Direct Connection to ADC Inputs of the analog front-end for all input ranges is

• ALARM High and Low Thresholds per Channel accurately trimmed to ensure a high dc precision. The
input range selection is software-programmable and• SPI™-Compatible Interface with Daisy-Chain
independent for each channel. The devices offer a• Industrial Temperature Range: –40°C to 125°C 1-M constant resistive input impedance irrespective

• TSSOP-38 Package (9.7 mm × 4.4 mm) of the selected input range.
The ADS8694 and ADS8698 offer a simple SPI-Block Diagram
compatible serial interface to the digital host and also
support daisy-chaining of multiple devices. The digital
supply operates from 1.65 V to 5.25 V, enabling
direct interface to a wide range of host controllers.

Device Information(1)

PART NUMBER PACKAGE BODY SIZE (NOM)
ADS869x TSSOP (38) 9.70 mm × 4.40 mm

(1) For all available packages, see the orderable addendum at
the end of the datasheet.

Gain Error versus Temperature

1

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.



General Description
The MAX11160 is a 16-bit, 500ksps, SAR ADC offering 
excellent AC and DC performance with true unipolar input 
range, internal reference, and small size. The MAX11160 
measures a +5V (0 to 5V) input range and can operate 
from a single 5V supply. The MAX11160 integrates a low 
drift reference with internal buffer, saving the cost and 
space of an external reference.
This ADC achieves 91.7dB SNR and -103dB THD. The 
MAX11160 guarantees 16-bit no-missing codes and ±1.3 
LSB INL (typ).
The MAX11160 communicates using an SPI-compatible 
serial interface at 2.3V, 3V, 3.3V, or 5V logic. The serial 
interface can be used to daisy-chain multiple ADCs for mul-
tichannel applications and provides a busy indicator option 
for simplified system synchronization and timing.
The MAX11160 is offered in a 10-pin, 3mm x 5mm, 
μMAXM package and is specified over the -40°C to +85°C 
temperature range.

Applications
 Industrial Process Control
 Data Acquisition Systems
 Medical Instrumentation
 Automatic Test Equipment

 High DC/AC Accuracy Improves Measurement 
Quality
• 16-Bit Resolution with No Missing Codes
• 500ksps Throughput Rates Without Pipeline Delay/

Latency
• 91.7dB SNR and -103dB THD at 10kHz
• 0.5 LSBRMS Transition Noise
• ±0.5 LSB DNL (typ) and ±1.3 LSB INL (typ)

 Highly Integrated ADC Saves Cost and Space
• ±7ppm/°C Internal Reference 
• Internal Reference Buffer

 Flexible and Low Power Supply Saves Space and 
Cost

• +5V Analog and +2.3V to +5V Digital Supply
• 35.4mW Power Consumption at 500ksps
• 10μA in Shutdown Mode

  Multi-Industry Standard Serial Interface and Small 
Package Reduces Size
• SPI/QSPI™/MICROWIRE®/DSP-Compatible
• 3mm x 5mm, Tiny 10-Pin μMAX Package

Selector Guide and Ordering Information appear at end of 
data sheet.

μMAX is a registered trademark of Maxim Integrated Products, Inc. 
QSPI is a trademark of Motorola, Inc.
MICROWIRE is a registered trademark of National 
Semiconductor Corporation.
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