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Nordic VLSI ASA

nAD1501

15-Bit Ratio-Metric Delta Sigma
Analog-to-Digital Converter

FEATURES APPLICATIONS
e Single +5V Power Supply e Sensors
» Differentia Input * Ratio-Metric Measurements
* Built-In Decimation filter .
* Built-In Ratio-Metric Voltage
References

» Switched Capacitor Design

« TBD CoreArea

e 0.5um dua poly CMOS process

* 15 bit Dynamic Range in 300Hz
Bandwidth

GENERAL DESCRIPTION

The nAD1501 is aswitched capacitor second order delta sigma analog-to-digital
converter, implemented in a 0.5um CMOS process. The converter needs a minimum
of external circuitry dueto itsinternally generated ratio-metric reference voltages
(which can be externally decoupled or overridden), and built-in decimation filter. The
converter achieves a 15-bit dynamic range in a 300Hz bandwidth. The fully
differential implementation ensures low sensitivity to interference from digital circuits
on the same chip.

QUICK REFERENCE DATA
Symbol Parameter Conditions Min. Typ. Max. Unit
Vb Supply voltage 4.5 5.0 5.5 vV
Iop Supply current 1.0 mA
Po Power dissipation 5.0 mw
SNR Signd to noise ratio 0to 300 Hz 86 dB
SINAD Signal to noise and 0to 300 Hz 86 dB
distortion ratio
Vos Offset error TBD mV
C Input capacitance 0.5 pF
fs Modulator sampling 512 kHz
frequency
fox Clock frequency [16xf] 8.192 MHz
foata Output datarate [f/128] 4 kHz
Toper Operating temperature -40 20 °C
range

Table 1. Quick reference data
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nAD1501 15-Bit Ratio-Metric Delta Sigma Modulator
ORDERING INFORMATION
Type number Name Description Version
Table 2. Ordering information
BLOCK DIAGRAM
AVDD VDD
OUTBITS<14:0>
vie ()
2nd order DSM Decimation filter
viN - ()
OUT_READY

IPSUA Q—J

AVDD

VREFP O

VREFN ()

A AN AN

ck (O
RESET ()

Clock generator

5

VSS

Figure 1. Block diagram
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nAD1501 15-Bit Ratio-Metric Delta Sigma Modulator
ELECTRICAL SPECIFICATIONS
(Vpp = 5.0V, fck = 8.192MHz, T = 25°C)
Symbol |Parameter (condition) Test Min. Typ. Max. Units
Level
DC Accuracy
Vos Offset Error TBD mV
Dynamic Performance
SNR Signal to Noise Ratio (without harmonics) 86
0to 300 Hz, f;=63 Hz dB
THD Total Harmonic Distortion
0t0 300 Hz, f; = 63 Hz -86 dB
SINAD |Signal to Noise and Distortion Ratio
0t0 300 Hz, f; = 63 Hz 86 dB
Analog Input
VEsr Input Voltage Range (Differential) -2 +2 V
Vewn Common Mode Input Voltage 15 25 Vpp-1.5V \
C Input Capacitance (Vp, Vn to GND) 0.5 pF
Digital Output
Voo Logic “0” voltage 0.4 \
Vou Logic “1” voltage 90% \bp
Power Supply
Vop Supply Voltage 4.5 5.0 5.5 \
Iop Supply Current 1.0 mA
Pp Power Dissipation 5.0 mwW
Table 3. Electrical specifications
Test Levels

Test Level I: 100% production tested at +25°C

Test Level II: 100% production tested at +25°C and sample tested at specified
temperatures

Test Level Ill: Sample tested only
Test Level IV: Parameter is guaranteed by design and characterization testing

Test Level V: Parameter is typical value only

Test Level VI: 100% production tested at +25°C. Guaranteed by design and

characterization testing for industrial temperature range
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nAD1501 15-Bit Ratio-Metric Delta Sigma Modulator
ABSOLUTE MAXIMUM RATINGS
Supply voltages Temperatures
AVDD e -0.5V to Vpp+0.5V Operating Temperature....-40 to +90C
NV DD eereeeeieeeeeeerriieeeeeeeeeenns -0.5V to 6.0V Storage Temperature ...... -60 to +1@5
Input voltages
AnaogIn............ -0.5V to AVpp+0.5V
Digital In................ -0.5V to Vpp+0.5V

Note: Stress above one or more of the limiting values may cause permanent damage
fo the device.
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nAD1501 15-Bit Ratio-Metric Delta Sigma Modulator

PIN FUNCTIONS
Pin Name Description
VIPVIN Differential input signal pins

IPSUA
nominal value 5.0uA

Bias current for modulator. Should be proportional to absolute temperature (PTAT) with a

CK Clock input

RESET Reset input. Reset of the digital part
OUTBITS<14:0> | Digital output
OUT_READY Digital data-ready output
VREFP VREFN Differential in/out pins. May be used to external decouple or override internal generated
reference voltages
AVDD Analog power pin. Should be connected to positive supply
VDD Digital power pin. Should be connected to positive supply
V' SS Ground
Table 4. Pin functions
PIN ASSIGNMENT
To beincluded
Figure 2. Pin assignment
TIMING DIAGRAM
To beincluded

Figure 3. Timing diagram

TYPICAL PERFORMANCE CURVES

To beincluded

Figure 4. Typica performance curves

PACKAGE OUTLINE
To beincluded

Figure 5. Package outline
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nAD1501 15-Bit Ratio-Metric Delta Sigma Modulator

DEFINITIONS
Data sheet status
Objective product specification | This datasheet contains target specifications for product devel opment.
Preliminary product This datasheet contains preliminary data; supplementary data may be
specification published from Nordic VLS| ASA |ater.
Product specification This datasheet contains final product specifications.

Limiting values

Stress above one or more of the limiting values may cause permanent damage to the device. These are stress
ratings only and operation of the device at these or at any other conditions above those given in the
Specifications sections of the specification is not implied. Exposure to limiting values for extended periods may
affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

Table 5. Definitions

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems
where malfunction of these products can reasonably be expected to result in personal
injury. Nordic VLSI ASA customers using or selling these products for usein such
applications do so at their own risk and agree fully indemnify Nordic VLSI ASA for
any damages resulting from such improper use or sale.
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nAD1501 15-Bit Ratio-Metric Delta Sigma Modulator

APPLICATION INFORMATION
TBD
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nAD1501 15-Bit Ratio-Metric Delta Sigma Modulator

DESIGN CENTER

Main office: Branch office:

Nordic VLSI ASA Nordic VLSI ASA

Vestre Rosten 81 Drammensveien 165

N-7075 TILLER P.0.Box 436 Skgyen, N-0212 OSLO
NORWAY NORWAY

Telephone:  +47 72898900 Telephone:  +47 22511050
Telefax: +47 72898989 Telefax: +47 22511099

E-mail: For further information regarding datasheets, please send mail to
datasheet@nvlsi.no

World Wide Web/Internet: Visit our site at http://www.nvlsi.no

Preliminary specification. Revision Date: 25.11.1998.
Datasheet order code: 251198-nAD1501.

All rights reserved ®. Reproduction in whole or in part is prohibited without the prior
written permission of the copyright holder.

Main office: Nordic VLS| ASA - Vestre Rosten 81, N-7075 Tiller, Norway - Phone+4772898900 - Fax +4772898989
Branch office: Nordic VLSI ASA - P.O.Box 436 Skgyen, N-0212 Oslo, Norway - Phone +4722511050 - Fax +4722511099
Revision: 1 Page 8 of 8 November 25, 1998



