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

)($785(6

• Single +5 V Power Supply
• Differential Input
• Built-In Decimation filter
• Built-In Ratio-Metric Voltage

References
• Switched Capacitor Design
• TBD Core Area
• 0.5µm dual poly CMOS process
• 15 bit Dynamic Range in 300Hz

Bandwidth

$33/,&$7,216

• Sensors
• Ratio-Metric Measurements
• 

*(1(5$/�'(6&5,37,21

The nAD1501 is a switched capacitor second order delta sigma analog-to-digital
converter, implemented in a 0.5µm CMOS process. The converter needs a minimum
of external circuitry due to its internally 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.

48,&.�5()(5(1&(�'$7$
6\PERO 3DUDPHWHU &RQGLWLRQV 0LQ� 7\S� 0D[� 8QLW

VDD Supply voltage 4.5 5.0 5.5 V
IDD Supply current 1.0 mA
PD Power dissipation 5.0 mW

SNR Signal to noise ratio 0 to 300 Hz 86 dB
SINAD Signal to noise and

distortion ratio
0 to 300 Hz 86 dB

VOS Offset error TBD mV
CI Input capacitance 0.5 pF
fS Modulator sampling

frequency
512 kHz

fCK Clock frequency [16×fS] 8.192 MHz
fDATA Output data rate [fS/128] 4 kHz
TOPER Operating temperature

range
-40 90 °C

Table 1. Quick reference data
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7\SH�QXPEHU 1DPH 'HVFULSWLRQ 9HUVLRQ

Table 2. Ordering information
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2nd order DSM Decimation filter
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Figure 1. Block diagram



PRELIMINARY PRODUCT SPECIFICATION

Q$'���������%LW�5DWLR�0HWULF�'HOWD�6LJPD�0RGXODWRU

Main office: Nordic VLSI ASA   -   Vestre Rosten 81, N-7075 Tiller, Norway    -    Phone +4772898900    -    Fax +4772898989
Branch office: Nordic VLSI ASA   -  P.O.Box 436 Skøyen, N-0212 Oslo, Norway   -    Phone +4722511050 - Fax +4722511099
Revision: 1 3DJH���RI�� November 25, 1998

(/(&75,&$/�63(&,),&$7,216

(VDD = 5.0V, fCK = 8.192MHz, T = 25°C)
6\PERO 3DUDPHWHU��FRQGLWLRQ� 7HVW

/HYHO
0LQ� 7\S� 0D[� 8QLWV

'&�$FFXUDF\
VOS Offset Error TBD mV

'\QDPLF�3HUIRUPDQFH
SNR Signal to Noise Ratio (without harmonics) 86

  0 to 300 Hz, fi = 63 Hz dB

THD Total Harmonic Distortion
  0 to 300 Hz, fi = 63 Hz -86 dB

SINAD Signal to Noise and Distortion Ratio
  0 to 300 Hz, fi = 63 Hz 86 dB

$QDORJ�,QSXW
VFSR Input Voltage Range (Differential) - 2 + 2 V
VCMI Common Mode Input Voltage 1.5 2.5 VDD-1.5 V V

CI Input Capacitance (VIP, VIN to GND) 0.5 pF
'LJLWDO�2XWSXW

VOL Logic “0” voltage 0.4 V
VOH Logic “1” voltage 90% VDD

3RZHU�6XSSO\
VDD Supply Voltage 4.5 5.0 5.5 V
IDD Supply Current 1.0 mA
PD Power Dissipation 5.0 mW

Table 3. Electrical specifications

7HVW�/HYHOV

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 III: 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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6XSSO\�YROWDJHV
AVDD...................... -0.5V to VDD+0.5V
VDD.................................. -0.5V to 6.0V

,QSXW�YROWDJHV
Analog In ............ -0.5V to AVDD+0.5V
Digital In ................ -0.5V to VDD+0.5V

7HPSHUDWXUHV
Operating Temperature….-40 to +90°C
Storage Temperature ......-60 to +125°C

1RWH��6WUHVV�DERYH�RQH�RU�PRUH�RI�WKH�OLPLWLQJ�YDOXHV�PD\�FDXVH�SHUPDQHQW�GDPDJH
WR�WKH�GHYLFH�



PRELIMINARY PRODUCT SPECIFICATION

Q$'���������%LW�5DWLR�0HWULF�'HOWD�6LJPD�0RGXODWRU

Main office: Nordic VLSI ASA   -   Vestre Rosten 81, N-7075 Tiller, Norway    -    Phone +4772898900    -    Fax +4772898989
Branch office: Nordic VLSI ASA   -  P.O.Box 436 Skøyen, N-0212 Oslo, Norway   -    Phone +4722511050 - Fax +4722511099
Revision: 1 3DJH���RI�� November 25, 1998

3,1�)81&7,216

3LQ�1DPH 'HVFULSWLRQ
VIP VIN Differential input signal pins
IP5UA Bias current for modulator. Should be proportional to absolute temperature (PTAT) with a

nominal value 5.0µA
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
VSS Ground

Table 4. Pin functions

3,1�$66,*10(17

To be included

Figure 2. Pin assignment

7,0,1*�',$*5$0

To be included

Figure 3. Timing diagram

7<3,&$/�3(5)250$1&(�&859(6

To be included

Figure 4. Typical performance curves

3$&.$*(�287/,1(

To be included

Figure 5. Package outline
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'DWD�VKHHW�VWDWXV
Objective product specification This datasheet contains target specifications for product development.
Preliminary product
specification

This datasheet contains preliminary data; supplementary data may be
published from Nordic VLSI ASA later.

Product specification This datasheet contains final product specifications.

/LPLWLQJ�YDOXHV
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.

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

Table 5. Definitions

/,)(�6833257�$33/,&$7,216

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 use in 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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Main office:
Nordic VLSI ASA
Vestre Rosten 81
N-7075 TILLER
NORWAY
Telephone: +47 72898900
Telefax: +47 72898989

Branch office:
Nordic VLSI ASA
Drammensveien 165
P.O.Box 436 Skøyen, N-0212 OSLO
NORWAY
Telephone: +47 22511050
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.


