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MNADC1175-X REV 1A0
MICROCIRCUIT DATA SHEET

ADC1175 8-BIT, 20MHz, 60mW A/D CONVERTER  

General Description

The ADC1175 is a low power, 20 Msps analog-to-digital converter that digitizes signals to
8 bit while consuming just 60mW of power (typ). The ADC1175 uses a unique architecture
that achieves 7.5 Effective Bits. Output formatting is straight binary coding. 

The excellent DC and AC characteristics of this device, together with its low power
consumption and +5V single supply operation, make it ideally suited for many video,
imaging and communications applications, including use in portable equipment. Furthermore,
the ADC1175 is resistant to latchup and the outputs are short-circuit proof. The top and
bottom of the ADC1175's reference ladder is available for connections, enabling a wide
range of input possibilities. 

NS Part Numbers

ADC1175MW-MLS
ADC1175MW-QML

Industry Part Number

ADC1175

Prime Die

ADC1175

Controlling Document

SEE FEATURES SECTION

Processing

MIL-STD-883, Method 5004 

Quality Conformance Inspection

MIL-STD-883, Method 5005 

Subgrp Description     Temp ( C) o

1 Static tests at     +25
2 Static tests at     +125
3 Static tests at     -55
4 Dynamic tests at    +25
5 Dynamic tests at    +125
6 Dynamic tests at    -55
7 Functional tests at +25
8A Functional tests at +125
8B Functional tests at -55
9 Switching tests at  +25
10 Switching tests at  +125
11 Switching tests at  -55
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Features

- Internal Sample-and Hold Function 

- Single +5V Operation 

- Internal Reference Bias Resistors 

- Industry Standard Pinout 

- TRI-STATE Outputs 

 Key Specifications  

- Resolution                           8 Bits 

- Maximum Sampling Frequency          20 Msps (min) 

- THD                                 55 dB (typ) 

- DNL                               1.00 LSB (max) 

- ENOB                               7.5 Bits (typ) 

- Guaranteed No Missing Codes 

- Differential Phase                 0.5 Degree (typ) 

- Differential Gain                  0.4% (typ) 

- Power Consumption                  60mW (typ) 

  (excluding reference current) 

 CONTROLLING DOCUMENTS:  

    ADC1175MW-QML      5962-0420801QXA 

Applications

- Video Digitization 

- Digital Still Cameras 

- Set Top Boxes 

- Communications 

- Medical Imaging 

- Personal Computer Video Cameras 

- Digital Television 

- CCD Imaging 

- Electro-Optics 
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(Absolute Maximum Ratings)
(Note 1)

AVdd, DVdd
6.5V

Voltage on Any Pin
-0.3V to 6.5V

Vrt, Vrb
AVss to AVdd

CLK, OE Voltage
-0.5 to (AVdd +0.5V)

Digital Output Voltage
DVss to DVdd

Input Current
(Note 2)

+25mA

Package Input Current
(Note 2)

+50mA

Package Dissipation
(Note 3)

25 C

Storage Temperature
-65 C < Ta < +150 C

Thermal Resistance
ThetaJA

110 C/W(Still Air @ 0.5 C/W
 72 C/W(500 LF/Min Air flow @ 0.5 C/W

 14 C/WThetaJC

Lead Temperature
(Note 4)

300 C(Soldering, 10 seconds)

ESD Tolerance
(Note 5)

2000VHuman Body Model

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur.
Operating Ratings indicate conditions for which the device is funtional, but do not
guarantee specific performance limits. For guaranteed specifications and test
conditions, see the Electrical Characteristics. The guaranteed specifications apply
only for the test conditions listed. Some performance characteristics may degrade
when the device is not operated under the listed test conditions. 

Note 2: All voltages are measured with respect to GND = AVss = DVss = 0V, unless otherwise
specified. 

Note 3: When the input voltage at any pin exceeds the power supplies (that is, less than AVss
or DVss, or greater than AVdd or DVdd), the current at that pin should be limited to
25mA. The 50mA maximum package input current rating limits the number of pins that
can safely exceed the power supplies with an input current of 25mA to two. 

Note 4: The absolute maximum junction temperatures (Tjmax) for this device is 150 degree C.
The maximum allowable power dissipation is dictated by Tjmax, the junction-to-ambient
thermal resistance ThetaJA, and the ambient temperature, Ta, and can be calculated
using the formula PdMAX = (Tjmax - Ta) / ThetaJA. 

Note 5: Human body model is 100pF capacitor discharged through a 1.5k Ohms resistor. 
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Recommended Operating Conditions
(Note 1, 2)

Temperature Range
-55 C < Ta < +125 C

AVdd, DVdd
+4.75V to +5.25V

AVdd - DVdd
<0.5V

|AVss -DVss|
0V to 100mV

Vrt
1.0V to Vdd

Vrb
0V to 4.0V

Vin Voltage Range
Vrb to Vrt

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur.
Operating Ratings indicate conditions for which the device is funtional, but do not
guarantee specific performance limits. For guaranteed specifications and test
conditions, see the Electrical Characteristics. The guaranteed specifications apply
only for the test conditions listed. Some performance characteristics may degrade
when the device is not operated under the listed test conditions. 

Note 2: All voltages are measured with respect to GND = AVss = DVss = 0V, unless otherwise
specified. 
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Electrical Characteristics
DC PARAMETERS: DC Accuracy
(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: AVdd = DVdd = +5.0Vdc, OE = 0V, Vrt = +2.6V, Vrb = 0.6V, Cl = 20pF, fclk = 20MHz AT 50% duty cycle

SYMBOL PARAMETER CONDITIONS NOTESPIN-
NAME MIN MAX UNIT SUB-

GROUPS

INL Integral Non
Linearity

fclk = 20MHz 1, 2 +1.3 LBS 1, 2,
3

DNL Differential Non
Linearity

fclk = 20MHz 1, 2 +.99 LSB 1, 2,
3

Missing Codes 1, 2 0 1, 2,
3

DC PARAMETERS: Analog Input and Reference Characteristics
(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: AVdd = DVdd = +5.0Vdc, OE = 0V, Vrt = +2.6V, Vrb = 0.6V, Cl = 20pF, fclk = 20MHz AT 50% duty cycle

Vin Input Range 1, 2 Vrb Vrt V 1, 2,
3

Rfef Reference Ladder
Resistance

Vrt to Vrb 1, 2 200 400 Ohms 1, 2,
3

Ifef Reference Ladder
Current

Vrt = Vrts, Vrb = Vrbs 1, 2 4.8 9.3 mA 1, 2,
3

Vrt = Vrts, Vrb = AVss 1, 2 5.4 10.5 mA 1, 2,
3

Vrb Reference Bottom
Self Bias Voltage

Vrt connected to Vrts, Vrb connected
to Vrbs

1, 2 0.55 0.70 V 1, 2,
3

Vrts -
Vrbs

Self Bias Voltage
Delta

Vrt connected to Vrts, Vrb connected
to Vrbs

1, 2 1.89 2.15 V 1, 2,
3

Vrt - Vrb Reference Voltage
Delta

1, 2 1.0 3.0 V 1, 2,
3

DC PARAMETERS: Power Supply Characteristics
(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: AVdd = DVdd = +5.0Vdc, OE = 0V, Vrt = +2.6V, Vrb = 0.6V, Cl = 20pF, fclk = 20MHz AT 50% duty cycle

IAVdd +
IDVdd

Total Operating
Current

DVdd = AVdd = 5.25V, fclk = 20MHz 1, 2 19 mA 1, 2,
3

Power Consumption DVdd = AVdd = 5.25V, fclk = 20MHz 1, 2 90 mW 1, 2,
3

AC PARAMETERS: CLK, OE Digital Input Characteristics
(The following conditions apply to all the following parameters, unless otherwise specified.)
AC: AVdd = DVdd = +5.0Vdc, OE = 0V, Vrt = +2.6V, Vrb = 0.6V, Cl = 20pF, fclk = 20MHz AT 50% duty cycle

Vih Logical High
Input Voltage

DVdd = AVdd = +5.25V 1, 2 3.0 V 1, 2,
3

Vil Logical Low Input
Voltage

DVdd = AVdd = +5.25V 1, 2 1.0 V 1, 2,
3
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Electrical Characteristics
AC PARAMETERS: Digital Output Characteristics
(The following conditions apply to all the following parameters, unless otherwise specified.)
AC: AVdd = DVdd = +5.0Vdc, OE = 0V, Vrt = +2.6V, Vrb = 0.6V, Cl = 20pF, fclk = 20MHz AT 50% duty cycle

SYMBOL PARAMETER CONDITIONS NOTESPIN-
NAME MIN MAX UNIT SUB-

GROUPS

Ioh High Level Output
Current

DVdd = 4.75V, Voh = 2.4V 1, 2 -1.1 mA 1, 2,
3

Iol Low Level Output
Current

DVdd = 4.75V, Vol = 0.4V 1, 2 1.6 mA 1, 2,
3

AC PARAMETERS: AC ELECTRICAL CHARACTERISTICS
(The following conditions apply to all the following parameters, unless otherwise specified.)
AC: AVdd = DVdd = +5.0Vdc, OE = 0V, Vrt = +2.6V, Vrb = 0.6V, Cl = 20pF, fclk = 20MHz AT 50% duty cycle

fc1 Maximum
Conversion Rate

1, 2 20 MHz 4, 5,
6

ENOB Effective Number
of Bits

fin = 4.43MHz, Vin = FS - 2LSB 1, 2 6.5 Bits 4, 5,
6

SINAD Signal-to-Noise &
Distortion

fin = 4.43MHz, Vin = FS - 2LSB 1, 2 40 dB 4, 5,
6

SNR Signal-to-Noise
Ratio

fin = 4.43MHz, Vin = FS - 2LSB 1, 2 40 dB 4, 5,
6

Note 1: The analog inputs are protected as shown below. Input voltage magnitudes up to 6.5V
or to 500mV below GND will not damage this device. However, errors in the A/D
conversion can occur if the input goes above Vdd or below GND by more than 50mV. As
an example, if AVdd is 4.75Vdc, the full-scale input voltage must be <4.80Vdc to
ensure accurate conversions. 

Note 2: To guarantee accuracy, it is required that AVdd and DVdd be well bypassed. Each
supply pin must be decoupled with separate bypass capacitors. 
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Graphics and Diagrams

GRAPHICS# DESCRIPTION

06405HRA1 CERPACK (W), 14 LEAD (B/I CKT)

P000487A CERPACK (W), 24 LEAD (PIN OUT)

W24CRF CERPACK (W), 24 LEAD (P/P DWG)

See attached graphics following this page.
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MIL/AEROSPACE OPERATIONS
2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050
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Revision History

Rev ECN # Rel Date Originator Changes
0A0 M0004170 05/13/04 Rose Malone Initial MDS Release: MNADC1175-X, Rev. 0A0

1A0 M0004380 05/13/04 Rose Malone Update MDS: MNADC1175-X, Rev. 0A0 to 1A0. Electrical
Section - Limit changes for the following symbols: DNL
from +1.0 to +.99 LSB, Vrb MAX from 0.65 to 0.70V, Vrt
- Vrb MAX from 2.8 to 3.0V. Deleted Video Accuracy
Section, and in AC Electrical Characteristics Section
symbols: SFDR and THD.
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