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COMPANY HISTORY

Founded in 1970, DATEL is a multinational company located approximately 35 miles
south of Boston in Mansfield, Massachusetts. Our modern 180,000 square-foot
facility houses our administrative offices, components and sub-systems engineering
groups, modular and sub-systems production facilities, and the most modern thin-
film and thick-film hybrid production facility in the industry. DATEL’s hybrid manufac-
turing operation is a fully certified MIL-STD-1772 facility, supporting our high quality
standards.

Our worldwide sales network extends to every major data acquisition product
marketplace. The people who implement this sales network are skilled professionals
dedicated to providing our customers with the highest possible standards of data
acquisition products available today.

PRODUCT INFORMATION

DATEL offers one of the industry’s broadest data acquisition product lines, meeting
the rapidly growing need for components and sub-systems to interface with comput-
ers in industrial, commercial, scientific and military applications. These products
employ five basic technologies: monolithic CMOS, monolithic bipolar, thin-film
hybrid, thick-film hybrid and discrete component circuits. Many products employ a
combination of these technologies to achieve higher levels of performance and
complexity. The present product lines include: data converters, sample-hold
amplifiers, analog multiplexers, amplifiers, data acquisition sub-systems, computer
analog I/0 boards, process monitor/controllers, digital panel meters, thermal
printers, digital calibrators and power supplies.
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HOW TO USE THIS DATABOOK

If you know the MODEL NUMBER, use the Product Index on the first page.

If you know the PRODUCT TYPE, refer to the Subject Index on page two to determine the proper
section, then refer to the SELECTION GUIDE TABLE at the beginning of that section.

If you want PRICE and AVAILABILITY information contact your local DATEL salesperson or rep-
resentative.

For all OTHER INFORMATION, such as New Product Highlights, Available Literature, available
High Reliability Product Programs, a listing of available DESC drawings, Substitution Guide and
Ordering Guide, use the Subject Index.
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AVAILABLE LITERATURE

DATEL'S ALL NEW DATA ACQUISITION HANDBOOK SERIES
The following additional Handboods are presented in complete data sheet format and include Se-
lection Guides, Application Notes, and Ordering Information.
Volume 2. Data Acquisition Boards
DVME, Multibus, PC Bus
Volume 3. Industrial Monitor and Control Products
Process Monitors, Digital Panel Meters, Thermal Panel Printers, Bench-
top and Hand-held Calibrators
Volume 4. Power Products
DC/DC Converters, Power Supplies

Also available are the following Application Notes:

AN-1 High-Speed A/D Converter Designs: Layout and Interfacing Pitfalls

AN-2 Picking the Right Sample-and-Hold Amp for Various Data Acquisition
Needs

AN-3 Data Converters: Getting to Know Dynamic Specifications

Data Acquisition and Conversion Handbook:
A technical guide to A/D - D/A converters and their applications.
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NEW PRODUCTS

ADS-117
12-Bit, 2.0 MHz, Low-Power
Sampling A/D Converter

ADS-118
12-Bit, 5.0 MHz, Low-Power
Sampling A/D Converter

Features

+ 2.0 MHz minimum throughput
» Functionally complete

» Small 24-pin DIP

» Low-power, 1.4 Watts

+ Three-state output buffers

« Samples to Nyquist

Features

* 5.0 MHz minimum throughput
» Functionally complete

* Small 24-pin DIP

+ Low-power, 2.3 Watts

« Three-state output buffers

» Samples to Nyquist

ADS-941
14-Bit, 1.0 MHz, High Resolution
Sampling A/D Converter

ADS-942
14-Bit, 2.0 MHz, High Resolution
Sampling A/D Converter

ADS-930
16-Bit, 500 KHz, High Resolution
Sampling A/D Converter

ADC-530
12-Bit,Ultra-Fast, Low-Power
A/D Converter

For Immediate Assistance, Dial 1-800-233-2765

eatures

1.0 MHz minimum throughput
Functionally complete

Small 32-pin DIP

Low-power, 2.8 Watts
Three-state output buffers
Samples up to Nyquist

e o o o o o

Features

2.0 MHz minimum throughput
Functionally complete

Small 32-pin DIP

Low-power 2.9 Watts
Three-state output buffers
Samples up to Nyquist

Features

500 KHz sampling rate
Functionally complete
Small 40-pin DIP
Low-power, 1.8 Watts
Three-state output buffers
Samples up to Nyquist
16-Word FIFO memory

o e o o o o o

Features

350 nSec MAX. conversion time
Low-power, 2.1 Watts

Small initial errors

Three-state output buffers
Small 32-pin DIP

No missing codes

e o o o o
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NEW PRODUCTS

HDAS-950/951 Features
16-Bit, 100 KHz 16-bit resolution, 100 KHz
Data Acquisition Systems

ZA on

* 8SE 4D channels S

+ Miniature 40-pin DDIP Raors -
* Full-scale gain range from 100 mV to 10V
* High-impedance output state

SHM-945 Features

High-Speed, Hybrid 500 nSec MAX acquisition time to 0.00076%
Precision Sample/Hold Differential input

0.0004% linearity

16-bit performance over military temperature range
Small 24-pin DDIP package

Operates at different gain settings

.
.
.
.
.
.

j R
sH M_43 Features

High-Speed, 0.01% 35 nS MAX acquisition time to 0.01%
Hybrid Sample/Hold 1 Picosecond aperture uncertainty

75 MHz small-signal bandwidth

520 Milliwatt maximum power dissipation
Small 14-pin DIP package

CMOS control signal

Mx_azs ' . Featus

Precision, High-Speed . 225nSec Max. settling time to 0.01%
Mu]tip|exer * 400 nSec. Max. settling time to 0.003%
* 150 nSec. Max. settling time to 0.1%
« 8 Channels single-ended inputs
« 395 Milliwatts power dissipation
* Small 24-pin DDIP package
MYX-850 Features
Precision, High Speed + 50 Nanoseconds settling time to 0.01%
Multiplexer » 70 Nanoseconds settling time to 0.003%
» 100 Nanoseconds settling time to 0.001%
* 4 Channels, single-ended inputs
» 207 Milliwatts power dissipation
* Small 14-pin DIP package
MSH-840 Features
Quad Simultaneous * 4 Simultaneous sample/holds =
N I
Sample Hold « Internal 4 channel multiplexer SOF® :
P - 750nSec acquisition time, 10V step to 0.01% ?\gg‘gﬂﬁ,&w b
» 2 channels with optional X10 gain e

Control logic for interfacing to A/D's
Low-power, 1.5 Watts

SHM-49 Features
High-Speed, 0.01%
Hybrid Sample/Hold

16 MHz small signal bandwidth

Small 8-pin DIP or LCC package

200 nS Max. acquisition time to 0.01%
72 dB feedthrough attenuation

+25 Picoseconds aperture uncertainty
413 Milliwatts power dissipation

e o o o o o
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NEW PRODUCTS

ADS-120
12-Bit, 20 MHz
Sampling A/D Converter

Features

e o o o o o o

20 MHz minimum throughput
Samples to Nyquist
Functionally complete

Small 40-pin DIP
Low-power, 4.2 Watts
Three-state output buffers
High input bandwidth

ADS-944
14-Bit, 5.0 MHz, High Resolution
Sampling A/D Converter

Features

5.0 MHz minimum throughput
Functionally complete

Small 32-pin DIP

Low-power, 3.4 Watts
Three-state output buffers
Samples to Nyquist

ADS-945
14-Bit, 10.0 MHz, High Resolution
Sampling A/D Converter

Features

e o o o o o o

10 MHz sampling rate
Functionally complete
Small 40-pin DIP
Low-power, 4.2 Watts
Three-state output buffers
Samples up to Nyquist
16-Word FIFO memory

ADS-976
16-Bit, 200 KHz, Low-Power
Sampling A/D Converter

Features

200 KHz sampling rate

Compatible to industry standard ADC76, AD376, AD1376
Small 32-pin DIP

Low-power, 1.8 Watts

Samples to Nyquist

16-Word FIFO memory

FLT-DL

4- and 5- Pole High Frequency
Digitally Programmable

Active Filters

For Immediate Assistance, Dial 1-800-233-2765

Features

Digitally programmable

4- and 5-pole CAUER response
Cascadable 7-pole CAUER response
Cutoff frequencies to 1.2 MHz

Small 32-pin DIP

-55 to +125 °C operation

vii






SAMPLING A/D CONVERTERS

Resolution Throughput Linearity Power
Model (Bits) (MHz) Error (Max) Watts (Max) Case Page
ADC-HS12B 12 0.066 £3/4 LSB 18 32-Pin DIP 251
ADS-111 12 0.500 +3/4 LSB 18 24-Pin DIP 1-1
ADS-112 12 10 +3/4 LSB 1.7 24-Pin DIP 15
ADS-193 12 10 +3/4LSB 17 40-Pin DIP 1-35
ADS-21PC 12 13 +1LSB 25 46-Pin DIP 1-39
ADS-132 12 20 +3/4 LSB 32 32-Pin DIP 1-31
Prefiminary ~ ADS-117 12 20 £3/4 LSB 18  24PnDP 19
Preliminary  ADS-118 12 5.0 +11SB 25 24-Pin DIP 1413 g:)
ADS-131 12 5.0 +11SB 40 40-Pin DIP 1-25 w
ADS-130 12 10.0 +1LSB 42 40-Pin DIP 1-19 E
Advanced  ADS-120 12 20.0 +1LSB 42 40-Pin DIP 117 w
ADS-924 14 0.300 +11SB 18 24-Pin DIP 1-43 ;
ADS-928 14 0.500 +3/4 LSB 3.4 32-Pin DIP 1-47 o]
Preliminary ~ ADS-941 14 10 £3/4 LSB 33 32-Pin DIP 153 ©
Preliminary ~ ADS-942 14 20 +1LSB 34 32-Pin DIP 1-57
Advanced  ADS-944 14 50 +11SB 3.4 40-Pin DIP 1-61
Advanced  ADS-945 14 10.0 +1LSB 42 40-Pin DIP 1-63
Advanced  ADS-976 16 0.200 2 LSB 18 32-Pin DIP 1-65
Preliminary ~ ADS-930 16 0.500 +11/2LSB 2.4 40-Pin DIP 1-51
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Contact DATEL for your
Data Acquisition component
needs.

Dial
1-800-233-2765
for
Applications Assistance
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ADS-111
@ /ASU_ E L 12-Bit, 500 KHz, Low-Power

Sampling A/D Converter

FEATURES

+ 12-Bit resolution

- Internal Sample/Hold

* 500 KHz minimum throughput
» Functionally complete

+ Small 24-pin DIP

- Low-power, 1.4 Watts

« Three-state output buffers

« No missing codes

GENERAL DESCRIPTION INPUT/OUTPUT CONNECTIONS
DATEL's ADS-111 is a 12-bit, functionally complete, sam- PIN | FUNCTION PIN | FUNCTION
pling A/D converter that is packaged in a space-saving 24-pin
ceramic DIP. A minimum throughput rate of 500 KHz is ;_ gg 13 88$ (LSB) }3 +D£|;(\5/|TAL GROUND
achieved while only dissipating 1.4 Watts. 3 | BIT10OUT 15 | EOC
4 | BIT9OUT 16 START CONVERT
Manufactured using thick-film and thin-film hybrid technology, 5 | BIT8OUT 17 | ENABLE (1-12)
a proprietary chip and unique laser trimming schemes, the 6 | BIT70UT 18 | COMP BIN
ADS-111's exclusive performance is based upon a digitally- 7 | BIT6OUT 19| ANALOG INPUT
: . 8 | BIT50UT 20 BIPOLAR

corrected subranging architecture. 9 | BIT40UT 21 | +10V REF

10 | BIT3OUT 22 +15V

11 | BIT20UT 23 ANALOG GROUND

12 | BIT 1 OUT (MSB) 24 -15Vv

AR

d
4—<‘—‘7 DAC

+10V RERRI REF I f (17) ENABLE (1-12)

(i2) BIT 1 (MSB)
S
/) ’# FLASH

i1) BIT2
ADC

|
|

10) BIT 3
(9)BIT4
@ BITS
(D eiTe
(e)BIT?
(s)miTs
O]
(3 BTi0

(2 BIT 11

DImMmH®»—-60MDI

EERERRREEN

5K DIGITAL
10K CORRECTION
BIPOLAR(20]  and— > LOGIC

W

3-STATE
OUTPUT
REGISTER

A

ANALOG (19 W — 4
INPUT | 5K

EEEREEREER

COMP.
BIN

{8

Y

—~
LOGIC (D BIT 12 LSB)

!
!}

START 8 CONTROL
CONvV. \& AND

TIMING

LMW —0OMDI

Eoc (15

5\
3 (D) @ @3 @
+5V DIG. GND. +15V ANA GND. -15V
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ADS-111

ABSOLUTE MAXIMUM RATINGS

PARAMETERS LIMITS UNITS
+15V Supply (Pin 22) Oto+18 Volts dc
-15V Supply (Pin 24) Oto-18 Volts dc
+5V Supply (Pin 13) -0.5t0 +7.0 Volts dc
Digital Inputs

(Pins 16, 17, 18) -0.3t0 +6.0 Volts dc
Analog Input (Pin 18) -15to +15 Volts dc
Lead Temp.(10 Sec.) 300 max °C

FUNCTIONAL SPECIFICATIONS

Apply over the operating temperature range and at +15V dc
and +5V dc unless otherwise specified.

ANALOG INPUTS MIN TYP MAX UNITS
Input Voltage Range
ADS-111 - +5 - Volts dc
(See Table 4 also) - Oto+10 - Volts dc
Input Impedance 5.0 15.0 - M Ohms
Input Capacitance - 3 5 pf
DIGITAL INPUTS
Logic Levels
Logic "1" 2.0 - - Volts dc
Logic "0" - - 0.8 Volts dc
Logic Loading "1" - - 5.0 MA
Logic Loading "0" - - -200 HA
A/D PERFORMANCE
Integral Non-Linearity
+25 °C - +1/2 +3/4 LSB
0°Cto+70°C - +1/2 +3/4 LSB
-55C 1o +125°C - - +2 LSB
Differential Non-Linearity
+25 °C - +1/2 +3/4 LSB
0°Cto+70°C - +1/2 +3/4 LSB
-55 C to +125 °C - - +1 LSB
Full Scale Absolute
Accuracy
+25 °C - +5 +10 LSB
0°Cto+70°C - +6 +18 LSB
-55 C to +125°C - +10 +32 LSB
Unipolar Zero Error,
+25 °C (See Tech Note 1) - +3 +5
LSB
Unipolar Zero Tempco - +15 +30 ppnv/ °C
Bipolar Zero Error,
+25 °C (See Tech Note 1) - +3 +5
LSB
Bipolar Zero Tempco - 15 +8 ppm/ °C
Bipolar Offset Error,
+25 °C (See Tech Note 1) - +4 +8
LSB
Bipolar Offset Tempco - +20 +40 ppm/ °C
Gain Error, +25 °C - +4 +8 LSB
(See Tech Note 1)
Gain Tempco - +20 +40 ppm/ °C

No Missing Codes
(12 Bits)

Over the Operating Temp. Range.

OUTPUTS MIN. TYP. MAX. UNITS
Logic Levels
Logic "1" 24 - - Volts dc
Logic "0" - - 04 Volts dc
Logic Loading "1" - - -160 pA
Logic Loading "0" - - 6.4 mA
Internal Reference
Voltage, +25 °C +9.98 +10.0 +10.02 Volts dc
Drift. - 5 +30 ppm/ °C
External Current - - 1.5 mA
Resolution 12 Bits
Output Coding
(Pin 18 Hi) Straight binary/offset binary
(Pin 18 Low) Complementary binary
Complementary offset binary
DYNAMIC PERFORMANCE
Conversion Rate
+25°C 500 600 - KHz
0°Cto+70°C 500 600 - KHz
-55C to +125°C 500 - - KHz
Total Harmonic Distortion
DC to 60 KHz at Vin <5V p-p -65 -70 - dB
DCto 40 KHz atVin=10Vp-p | -65 -70 - dB
Slew Rate - 90 - V/uSec.
Aperture Delay Time - 20 - nSec.
Aperture Uncertainty - +100 - pSec.
S/H Acquisition Time
to 0.01% (10V step)
+25 °C - - 715 nSec.
0°Cto +70 °C - - 765 nSec.
-55°C to +125 °C - - 900 nSec.
(Sinusoidal Input) - - 465 nSec.

POWER REQUIREMENTS
Power Supply Range

+15V dc Supply F14.25 | +15.0 |+15.75 | Volts dc

-15V dc Supply +14.25 -15.0 -15.75 | Volts dc

+5V dc Supply +4.5 +5.0 +5.5 Volts dc
Power Supply Current

+15V dc Supply - +38 +50 mA

-15V dc Supply - -36 -47 mA

+5V dc Supply* - +66 +80 mA
Power Dissipation - 1.4 1.8 Watts
Power Supply Rejection - - 0.01 | %FSR/%\

PHYSICAL/ENVIRONMENTAL
Operating Temp. Range
-MC

0 - +70 °C
-MM/883B -55 - +125 °C
Storage Temperature
Range -65 - +150 °C
Package Type 24-pin hermetic sealed, ceramic DIP
Weight 0.42 ounces (12 grams)

* +5V power usage at 1 TTL logic loading per data output bit.

TECHNICAL NOTES

1. Applications which are unaffected by endpoint errors or re-
move them through software will use the typical connections
shown in Figure 3. Remove system errors or adjust the
small initial errors of the ADS-111 to zero using the optional
external circuitry shown in Figure 4. The external adjust-
ment circuit has no affect on the throughput rate.

2. Rated performance requires using good high-frequency cir-
cuit board layout techniques. The analog and digital

1-2 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356
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ADS-111

grounds are not connected internally. Avoid ground-related
problems by connecting the digital and analog grounds to
one point, the ground plane beneath the converter. Due to
the inductance and resistance of the power supply return
paths, return the analog and digital ground separately to the
power supplies.

3. Bypass the analog and digital supplies and the +10V refer-
ence (pin 21) to ground with a 4.7 uF, 25V tantalum electro-
lytic capacitor in parallel with a 0.1 puF ceramic capacitor.
Bypass the +10V reference (pin 21) to analog ground (pin
23).

4. Obtain straight binary/offset binary output coding by tying
COMP BIN (pin 18) to +5V dc or leaving it open. The de-
vice has an internal pull-up resistor on this pin. To obtain
complementary binary or complementary offset binary out-
put. codmg, tie the COMP BIN pin to ground. The COMP
BIN signal is compatible to CMOS/TTL logic levels for those

users desiring logic control of this function.

5. To obtain three-state outputs, connect ENABLE (pin 17) to a
logic "0" (low). Otherwise, connect ENABLE (pin 17) to a
logic "1" (high).

TIMING

Figure 2 shows the relationship between the various input sig-
nals. The timing shown applies over the operating temperature
range and over the operating power supply range. These times
are guaranteed by design

Table 1. Input Range Selection

INPUT RANGE INPUT PIN TIE TOGETHER
+5V dc Pin 19 Pin 20 to Pin 21
0 to+10V dc Pin 19 Pin 20 to Ground

Table 2. Zero and Gain Adjust

FSR ZERO ADJUST GAIN ADJUST
+1/2LSB +FS-11/2LSB
Oto+10V dc +1.22mV dc +9.9963V dc
+5V dc +1.22mVdc +4.9963V dc

Table 3. Input Ranges
(using external calibration)

INTERNAL S/H

INPUT RANGE R1 | R2 UNIT

0to +10V, £5V 2 2 K Ohms
0to +5V, 2.5V 2 6 K Ohms
Oto+2.5V,+1.25V | 2 14 | KOhms

For Immediate Assistance, Dial 1-800-233-2765

CALIBRATION PROCEDURE

1. Connect the converter per Figure 3, Figure 4, and Table 1 for

the appropriate full-scale range (FSR). Apply a pulse of 200
nanoseconds minimum to the START CONVERT input (pin
16) at a rate of 250 KHz. This rate is chosen to reduce flicker
if LED's are used on the outputs for calibration purposes.

. Zero Adjustments

Apply a precision voltage reference source between the am-
plifier's analog input and ground. Adjust the output of the
reference source per Table 2 . For unipolar, adjust the zero
trimming potentiometer so that the output code flickers
equally between 0000 0000 0000 and 0000 0000 0001 with
the COMP BIN (pin 18) tied high (straight binary) or be-
tween 1111 1111 1111 and 1111 1111 1110 with pin 18 tied
low (complementary binary).

For bipolar operation, adjust the potentiometer such that the
code flickers equally between 1000 0000 0000 and 1000
0000 0001 with (pin 18) tied high (offset binary) or between
0111 1111 1111 and 0111 1111 1110 with (pin 18) tied low
(complementary offset binary).

. Full-Scale Adjustment
Set the output of the voltage reference used in step 2 to the
value shown in Table 2. Adjust the gain trimming potentio-
meter so that the output code flickers equally between 1111
1111 1110 and 1111 1111 1111 for (pin 18) tied high or be-
tween 0000 0000 0001 and 0000 0000 0000 for (pin 18) tied
low.

4. To confirm proper operation of the device, vary the precision

reference voltage source to obtain the output coding listed
in Table 4.

NOTE: NOT DRAWN TO SCALE

START -
CONVERT N +— 200 nSec MINIMUM

465 nSec ACQUISITION TIME (SINUSOIDAL INPUT)
~— Conversion Time  ——#={

~*-20 nSec. MINIMUM ]
35 nSec. MAXIMUM

| 10 nSec. MINIMUM 0 nSec MINIMUM

25 nSec MAXIMUM

_>| I‘—ISOD nSec. MINIMUM ———————| i
~e— 20 nSec. MAXIMUM

outrutoata XX IXDAX] oatan vaia
ENABLE Enabled Data N-1 Valid 10 nSec. MAXIMUM—®| |= Enabled Data N Valid

| |=—10 nSec. MAXIMUM

INVALID
DATA

Figure 2. ADS-111 Timing Diagram
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Table 4. Output Coding
STRAIGHT BIN. COMP. BINARY

INPUT RANGE | yniPOLAR OUTPUT CODING BIPOLAR INPUT
Oto+10V_ | SCALE | MsB LSB | MSB Lsp| SCALE RANGES
+9.9976V | +FS -1LSB[1111 1111 1111 | 0000 0000 0000 | +FS -1 LSB | +4.9976V
+8.7500V 7/8 FS 1110 0000 0000 | 0001 1111 1111 | +3/4 FS +3.7500V
+7.5000V 3/4 FS 1100 0000 0000 | 0011 1111 1111 | +1/2 FS +2.5000V
+5.0000V 1/2 FS 1000 0000 0000 | 0111 1111 1111 |0 0.0000V
+2.5000V | 1/4 FS 0100 0000 0000 | 1011 1111 1111 | -1/2 FS -2.5000V
+1.2500V 1/8 FS 0010 0000 0000 | 1101 1111 1111 | +3/4 FS -3.7500V
+0.0024V | 1LSB 0000 0000 0001 | 1111 1111 1110 | -FS + 1LSB | -4.9976V

0.0000v | 0 0000 0000 0000 | 1111 1111 1111 | -FS -5.0000V
OFF. BINARY COMP. OFF. BIN.

+15V -15V 45V

4.7uF| 4.7 pF 4.7uF
i * -
0.1 pF| 0.1 pF 0.1pF

® ® @ B ©

ANALOG

weut | O Brr2
comP

+Vde  O—g) BIN

START START ADS-111

CONVERT&————8-0 —() CONVERT

UNIPOLAR
OPERATION

r - <|}_ T BIPOLAR

9
| [:f;“ Jl__i—@novnsr.
== = LR

BIPOLAR
OPERATION

BIT 12 (LSB)
EOC
ENABLE (1-12)

Figure 3. Typical ADS-111 Connection Diagram

MECHANICAL DIMENSIONS
INCHES (MM)

0.800 MAX
(20.3) 0.190 MAX

| 11T @9

T T T~ 0.150 MIN.
0.010x 0.018 (3,8
KOVAR Pins

12 13 -1 [

1 1.310 MAX.
[BoTTOM|| spaces (33.3)
| VIEW || Ato.100

(2,5)
|1 24|
0.600 NOTE: Pins have 0.025 Inch +0.01
(15,2) standoff from case.

R2*
To Pin 19
of ADS-111
>—0
SIGNAL
INPUT
GAIN
ADJUST
5KQ ZERO/OFFSET

ADJUST

*For the values of R1 and R2 see Table 3.

Figure 4. Optional Calibration Circuit

ORDERING INFORMATION

MODEL NUMBER OPERATING TEMP. RANGE SEAL
ADS-111MC 0°Cto+70°C Hermetic
ADS-111MM -55°C to +125 °C Hermetic
ADS-111/883B -55 °C to +125 °C Hermetic
ACCESSORY

ADS-EVAL1 Evaluation Board (without ADS-111)
Receptacle for PC board mounting can be ordered
through AMP Inc., Part # 3-331272-8 (Component
Lead Socket), 24 required.

1-4 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356




FEATURES

+ 12-Bit resolution

+ Internal Sample/Hold

+ 1.0 MHz minimum throughput
« Functionally complete

» Small 24-pin DIP

« Low-power, 1.3 Watts

« Three-state output buffers

» Samples to Nyquist

+ No missing codes

GENERAL DESCRIPTION

DATEL's ADS-112 is a 12-bit, functionally complete, sampling
A/D converter that is packaged in a space-saving 24-pin ce-
ramic DIP. A minimum throughput rate of 1.0 MHz is achieved
while only dissipating 1.3 Watts. The ADS-112 digitizes signals

up to Nyquist.

Typical applications include spectrum, transient, vibration and

waveform analysis. This device is also ideally suited for radar, 11
sonar, video digitization, medical instrumentation and high-
speed data acquisition systems.

ADS-112
12-Bit, 1.0 MHz Low-Power
Sampling A/D Converter

INPUT/QUTPUT CONNECTIONS

PIN | FUNCTION PIN | FUNCTION
1 | BIT 12 OUT (LSB) 13 | +5V
2 | BIT110OUT 14 | DIGITAL GROUND
3 [ BIT100UT 15 | EOC
4 | BIT9OUT 16 | START CONVERT
5 | BIT8OUT 17 | ENABLE (1-12)
6 | BIT70UT 18 | COMP BIN
7 | BIT6OUT 19 | ANALOG INPUT
8 | BIT50UT 20 | BIPOLAR
9 [ BIT40UT 21 +10V REF
10 | BIT30OUT 22 | +15V
BIT 20UT 23 | ANALOG GROUND
12 | BIT 1 OUT (MSB) 24 | -15V

—
—<]—_J_‘— DAC
— [t
+10V REF 21 REF i | —
| L - -
— A L, |
E
St FLASH o > i
ADC | L, -
S > —
7
5K E ™ ™
R DIGITAL 3-STATE | |
10K CORRECTION [™™]  OUTPUT
BIPOLAR 20| sad— > T LOGIC |- REGISTER |-
ANALOG 19 W — 4 R ] =
INPUT 5K & J . =
COMP. — ] Lo -
N 8 s :>
LOGIC T L L
START 6}——=|CONTROL R
cony. 1 AND
TIMING —“ 4 ]@ y
EOC  15(——=—
13 14 22 23 24
+5V DIG. GND. +15V ANA GND. 15V

For Immediate Assistance, Dial 1-800-233-2765

ENABLE (i-12)
BIT 1 (MSB)
BIT 2

BIT3

BIT 4

BITS

BIT6

BIT7

BIT8

BIT9

BIT 10

BIT 11

o XN I

N WA OO N ® ©

BIT 12 (LSB)
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ABSOLUTE MAXIMUM RATINGS OUTPUTS mnv. | Tve. [ max. [ uniTs
PARAMETERS LIMITS UNITS Resolution 12 Bits
Output Coding
| Pin 18 Hi Straight binary/offset bina
+15V Supply (Pin 22) Oto+18 Volts dc gPin 18 Lo)w) Cogmpleme%tary binaryry
-15V Supply (Pin 24) 0to-18 Volts de Complementary offset binary
+5V Supply (Pin 13) -0.5t0 +7.0 Volts dc DYNAMIC PERFORMANCE
Py In-Band Harmonics (-0.5 dB
Digital Inputs heb o o) 75 81 - FS dB
(Pins 16, 17, 18) -0.3t0 +6.0 Volts dc 100 KHz o 500 KHz 70 75 _ FS-dB
Analog Input (Pin 19) -15to0 +15 Volts dc Total Harm. Distort. (-0.5 dB)
Lead Temp. (10 Sec.) 300 max °C DC to 100 KHz 75 -78 - FS-dB
100 KHz to 500 KHz -68 -73 - FS-dB
Signal-to-Noise Ratio
(w/o distort., -0.5 dB) e
DC to 100 KHz -68 -2 - FS-d
FUNCTIONAL SPECIFICATIONS 100KHz to 500 KHz -67 7 - FS-dB
Signal-to-Noise Ratio
Apply over the operating temperature range and at +15V dc (& distort,, -0.5 dB)
ar?g ZSV dc unlegs othe%wisepspeciﬁed 9 DC to 100 KHz %6 n - Fs-o8
' 100 KHz to 500 KHz -66 -70 - FS-dB
Effective Bits, -0.5 dB
DC to 100 KHz 11.0 1.4 - bits
ANALQG INPUTS MIN. TYP. MAX. UNITS 100 KHz to 500 KHz 10.6 11.25 - bits
Two-Tone Intermodulation
Input Voltage Range Distort. (fin = 75 KHz,
ADS-112 - +5 - Volts de 105 KHz, Fs = 1 MHz, -7 dB -80 -88 - FS-dB
(See Table 4 also) - 0to+10 - Volts dc Two-Tone Intermodulation
Input Impedance 45 5.0 - K Ohms Distort. (fin = 480 KHz,
Input Capacitance - 6 15 pf 490 KHz, Fs = 1 MHz, -0.5 dB) 85 68 - FS-dB
Input Bandwidth
DlG.ITAL INPUTS Small Signal (-20 dB input) 35 5 - MHz
Logic Levels Full Power (0 dB input) 25 4 - MHz
Logic "1" 2.0 - - Volts dc Slew Rate - 150 - V/uSec.
Logic "0" - - 08 Volts de Aperture Delay Time - - 20 nSec.
Logic Loading "1" - - 5 A Effect. Aperture Delay Time - - 16 nSec.
Logic Loading "0" - - -200 A Aperture Uncertainty (Jitter)
A/D PERFORMANCE (RMS) - : s pSec.
— (peak) - - +50 pSec.
No Missing Codes Overvoltage Recovery Time - - 1000 nSec.
(12 Bits; fin=500 KHz) Over the Operating Temp. Range. S/H Acquisition Time
(Transient Recovery Time) - - 180 nSec.
Integral Non-Linearity +25°C - 160 180 nSec.
+25°C - +1/4 +3/4 LSB 0°Cto+70°C - 200 235 nSec
0°Cto+70°C - +1/4 +3/4 LSB 55C t0 +125 °C - 200 235 nSec
-55 C to +125 °C - - +1.5 LSB Conversion Rate
Differential Non-Linearity (Changing Inputs)
+25°C - - +3/4 LSB T459C 10 - - MHz
0°Cto+70 °C - - +3/4 LSB 0°C to +70 °C 1.0 - - MHz
-55 C 10 +125°C - - + LSB -55C0+125°C 1.0 - - MHz
oy Apsolute POWER REQUIREMENTS
+25°C - +0.13 +0.25 % FSR Power Supply Range ©
0°Ct0+70°C - 015 | 044 % FSR +15V dc Supply +1425 | 150 | +1575 | Voltsdc
-55 C 1o +125°C - 025 | +0.78 % FSR -15V dc Supply -14.25 -15.0 -15.75 Volts dc
Unipolar Zero Error, +5V dc Supply +4.75 +5.0 +5.25 Volts d
+25 °C (See Tech Note 1) - +0.074 +0.13 % FSR Power Supply Current
Unipolar Zero Tempco. - +15 +30 ppm/ °C +15V dc Supply _ +24 +35 mA
Bipolar Zero Error, -15V dc Supply - 40 48 mA
+25°C (See Tech Note 1) ~ 40074 | +0.13 % FSR +5V dc Supply # _ +80 +95 mA
B!polar Zero Tempco - 5 +8 ppm/ °C Power Dissipation - 1.3 1.7 Watts
Bipolar Offset Error, Power Supply Rejection - - 0.07 %FSR/%V
+25 °C (See Tech Note 1) - +0.1 +0.2 % FSR
Bipolar Offset Tempco - +20 +40 ppm/ °C PHYSICAL/ENVIRONMENTAL
Gain Error, +25 °C - +0.1 +0.2 % FSR Operating Temperature
(See Tech Note 1) Range, case
Gain Tempco - +20 +40 ppm/ °C -MC 0 - +70 °C
Logic Levels MM 55 - +125 °C
Logic "1" 24 - - Volts dc Storage Temperature
Logic "0" - - 0.4 Volts dc Range 65 - +150 °C
Logic Loading "1" - - -160 WA
Logic Loading "0" - - 6.4 mA Package Type 24-pin hermetic sealed, ceramic DIP
Internal Reference Weight 0.42 ounces (12 grams)
Voltage, +25 °C +9.98 +10.0 +10.02 Volts dc
Drift. - 5 +30 ppm/ °C ® For 12V, +5V operation, contact DATEL
External Current - - 1.5 mA @ +5V power usage at 1 TTL logic loading per data output bit.

1-6 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356
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TECHNICAL NOTES

1. Applications which are unaffected by endpoint errors or re-
move them through software will use the typical connections
shown in Figure 3. Remove system errors or adjust the
small initial errors of the ADS-112 to zero using the optional
external circuitry shown in Figure 4. The external adjust-
ment circuit has no affect on the throughput rate.

2. Rated performance requires using good high-frequency cir-
cuit board layout techniques. The. analog and digital ground
are connected internally. Avoid ground-related problems by
connecting the digital and analog ground to one point, the
ground plane beneath the converter. Due to the inductance
and resistance of the power supply return paths, return the
analog and digital ground separately to the power supplies.

3. Bypass the analog and digital supplies and the +10V refer-
ence (pin 21) to ground with a 4.7uF, 25V tantalum electro-
lytic capacitor in parallel with a 0.1 uF ceramic capacitor.
Bypass the +10V reference (pin 21) to analog ground (pin
23).

4. Obtain straight binary/offset binary output coding by tying

(pin 18) to +5V dc or leaving it open. The device

has an internal pull-up resistor on this pin. To obtain com-

plementary binary or complementary offset binary output

coding, tie pin 18 to ground. The pin 18 signal is compatible

to CMOS/TTL logic levels for those users desiring logic con-
trol of this function.

5. To enable the three-state outputs, connect ENABLE (pin 17)
to a logic "0" (low). To disable, connect pin 17 to a logic "1"
(high).

TIMING

Figure 2 shows the relationship between the various input sig-
nals. The timing shown applies over the operating temperature
range and over the operating power supply range. These times
are guaranteed by design.

NOTE: NOT DRAWN TO SCALE

START N
CONVERT

150 nSec., +25 nSec.

180 nSec max. Acquisition Time (Sinusoidal Input)

1
|
1
! <—  Conversion Time

. |

EOC

f=r= 14 20 nSec. min., 35 nSec. max.
30 nSec min
10 nSec. min.,

INTERNAL S/ A 25 nSec max

:L |w— 35 nSec. max

outPuT oATA - XD ——— 800 nSec. min. ——=- W Data N Vaid
ENABLE Enabled Data N-1 Valid 10 nSec max. —#| |-& Enabled Data N Valid

| |=—10nSec max.
INVALID @
DATA

Figure 2. ADS-112 Timing Diagram

For Immediate Assistance, Dial 1-800-233-2765

SRR

CALIBRATION PROCEDURE

ADS-112

1. Connect the converter per Figure 3, Figure 4, and Table 2

for the appropriate full-scale range (FSR). Apply a pulse of
150 nanoseconds to the START CONVERT input (pin 16) at
a rate of 250 KHz. This rate is chosen to reduce the flicker if
LED's are used on the outputs for calibration purposes.

2. Zero Adjustments

Apply a precision voltage reference source between the am-
plifier's analog input and ground. Adjust the output of the
reference source per Table 3. For unipolar, adjust the zero
trimming -potentiometer so that the output code flickers
equally between 0000 0000 0000 and 0000 0000 0001 with
COMP BIN (pin 18) tied high (straight binary) or between
1111 1111 1111 and 1111 1111 1110 with pin 18 tied low
(complementary binary).

For bipolar operation, adjust the potentiometer such that the
code flickers equally between 1000 0000 0000 and 1000
0000 0001 with pin 18 tied high (offset binary) or between
0111 1111 1111 and 0111 1111 1110 with pin 18 tied low
(complementary offset binary).

3. Full-Scale Adjustment

Set the output of the voltage reference used in step 2 to the
value shown in Table 3. Adjust the gain trimming potentio-
meter so that the output code flickers equally between 1111
1111 1110 and 1111 1111 1111 for pin 18 tied high or be-
tween 0000 0000 0001 and 0000 0000 000 for pin 18 tied
low.

To confirm proper operation of the device, vary the precision

reference voltage source to obtain the output coding listed
in Table 5.

Table 2. Input Range Selection

INPUT RANGE INPUT PIN TIE TOGETHER
+5V dc Pin 19 Pin 20 to Pin 21
0 to+10V dc Pin 19 Pin 20 to Ground

Table 3. Zero and Gain Adjust

FSR ZERO ADJUST GAIN ADJUST
+1/2LSB +FS-11/2LSB

0to +10V dc +1.22mV dc +9.9963V dc

+5V dc +1.22mVdc +4.9963V dc

Table 4. Input Ranges
(using external calibration)

INPUT RANGE R1 R2 UNIT

0to +10V, +5V 2 2 K Ohms
0to +5V, +2.5V 2 6 K Ohms
0to+2.5V,+1.25V | 2 14 | KOhms
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Table 6. Output Coding for Bipolar Operation
STRAIGHT BIN. COMP. BINARY

D O/ATEL

INPUT RANGE| UNIPOLAR OUTPUT CODING BIPOLAR INPUT
Oto +10V__ |SCALE MSB LSB | MSB LSB | SCALE RANGES
+9.9976V +FS-1LSB | 1111 1111 1111 | 0000 0000 0000 | +FS -1 LSB +4.9976V
., +8.7500V 7/8 FS 1110 0000 0000 | 0001 1111 1111 | +3/4 FS +3.7500V
+7.5000V  |3/4 FS 1100 0000 0000 | 0011 1111 1111 | +1/2 FS +2.5000V
+5.0000V 1/2 FS 1000 0000 0000 | 0111 1111 1111 |0 0.0000V
+2.5000V 1/4 FS 0100 0000 0000 | 1011 1111 1111 |-1/2 FS -2.5000V
+1.2500V 1/8 FS 0010 0000 0000 | 1101 1111 1111 |-3/4 FS -3.7500V
+0.0024V 1LSB 0000 0000 0001 | 11111111 1110 | -FS +1 LSB -4.9976V
0.0000V 0 0000 0000 0000 | 1111 1111 1111 |-FS -5.0000V
OFF. BINARY COMP. OFF. BIN.
R2*
+15V -15V 45V o
TA 7uF| 474F 47U TOA':,Ig_,'1920F
F;ur 0.1 uF 0.1uF SIGNAL © °
INPUT
22 23 24 13 14 GAIN "
ADJUST
noses o L o
s5vde o018 | COMP gg: ZEFXI)J/&FSF?ET
STaRT © BIN ADS-112 7 ::IZ * For values of R1 and R2, see Table 4
r LT converT | S are Figure 4. Optional Calibration Circuit
20 20_{ BIPOLAR INPUT 5 BIme
PRI 2 o1t -
[ | +oveer _"_ :_gfwzmsa)
- BELAR_J | l l 17 ENABLE (1-12)

OPERATION _ _—
UNIPOLAR
OPERATION

&8 8 8858850

Figure 3. Typical ADS-112 Connection Diagram

o S0 100 150 200 250 300 350 400 450 500
MECHANICAL DIMENSIONS o
INCHES (mm) Figure 5. FFT Analysis of ADS-112
0.800 MAX
(20,3) AX ]
0.190M ORDERING INFORMATION
I I )
[ T 1 0.150MIN. MODEL OPERATING
0.010x 0.018 (3,8) NUMBER TEMP. RANGE SEAL
KOVAR Pins
ADS-112MC 0°C to +70 °C Hermetic
| 12 13| *—r* ’ ADS-112MM -55°Cto +125°C Hermetic
11 1.310 MAX. ACCESSORIES
:BOTTOM{ SPACES  (33,3)
| VIEW | Af(g- ; )00 ADS-EVAL1 Evaluation board (without ADS-112)
I1 24‘ .
Receptacle for PC board mounting can be ordered through
0.600 AMP Inc., Part # 3-331272-8 (Component Lead Socket),
(15,2) 24 required.
NOTE: Z;gié‘:f‘f’?rgngiz ;';Ch 0.01 For availability of MIL-STD-883B versions, contact DATEL.

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356



ADS-117
@ __MAEJ—]EL 12-Bit, 2.0 MHz, Low-Power

PRELIMINARY PRODUCT DATA i Sampllng A/D Converter

R
FEATURES

+ 12-Bit resolution

« Internal Sample/Hold

+ 2.0 MHz minimum throughput
« Functionally complete

- Small 24-pin DIP

- Low-power, 1.4 Watts

« Three-state output buffers

- Samples to Nyquist

INPUT/OUTPUT CONNECTIONS

GENERAL DESCRIPTION PIN | FUNCTION PIN | FUNCTION
DATEL's ADS-117 is a 12-bit, functionally complete, sampling 1 | BIT 12 OUT (LSB) 13 | +5Vv
A/D converter that is packaged in a space-saving 24-pin ce- 2 | BIT110UT 14 | DIGITAL GROUND
ramic DIP. A minimum throughput rate of 2.0 MHz is achieved 3 | BIT100UT 15 | EOC
while only dissipating 1.4 Watts. The ADS-117 digitizes sig- 4 | BITOOUT 16 | START CONVERT
nals up to Nyquist. 5 | BIT8OUT 17 | ENABLE (1-12)
6 | BIT70UT 18 | COMP BIN
7 | BIT6 OUT 19 | ANALOG INPUT
8 | BIT50UT 20 BIPOLAR
9 | BIT40UT 21 +10V REF
10 | BIT3OUT 22 +15V
11 | BIT20UT 23 | ANALOG GROUND
12 | BIT 1 OUT (MSB) 24 -15V

+10V REF 21 I REF l H N 17 ENABLE (1-12)
S2 [——-I——u || =112 BIT 1 (MSB)
L/
| . w A . =11 BIT2
St E - =10 BIT3
/ FLASH G
ADC | _— |- 9 BIT4
s | > 8 BITS
;1
L= 7 BIT6
5K E L DIGITAL | | a-sTATE 6 BIT7
10K CORRECTION [™™ ouTPUT [ 7|
BIPOLAR 20| s S T LOGIC || REGISTER [ 5 BIT8
ANALOG 19 [— W |, R | = 4 BIT9
INPUT 5K g - I~ 3 BIT10
COMP. — | > > 2 BIT11
P 18 S
BIN LOGIC T
START — |CONTROL E > = 1 BIT12(LSB)
CONv. 16 AND ?
TIMING } } } 4
EOC  15—=—
13 14 22 23 24
+5V DIG. GND. +15V ANA GND. 15V

For Immediate Assistance, Dial 1-800-233-2765 1-9
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ABSOLUTE MAXIMUM RATINGS

PARAMETERS LIMITS UNITS OUTPUT CONT. [mn. [ 1ve. Tmax. [ unms
DYNAMIC PERFORMANCE
+15V Supply (Pin 22) Oto +18 Volts dc

-15V Supply (Pin 24) Oto-18 Volts dc In-Band Harmonics (-0.5 dB)

+5V Supply (Pin 13) -0.5t0 +7.0 Volts dc DC to 100 KHz -75 -81 - FS-dB
100 KHz to 500 KHz -70 -75 - FS -dB

Py 500 KHz to 1 MHz -67 -70 - FS-dB
Digital Inputs Total Harm. Distort. (-0.5 dB)

(Pins 16, 17, 18) -0.3to +6.0 Volts dc DC to 100 KHz 75 78 - ES-dB
Analog Input (Pin 19) -15to +15 Volts dc 100 KHz to 500 KHz 68 73 - FS-dB
Lead Temp. (10 Sec.) 300 max °C 500 KHz to 100 MHz 66 - - FS-dB

Signal-to-Noise Ratio
. (w/o distort., -0.5 dB) £ B
DC to 100 KH -68 -72 - -
FUNCTIONAL SPECIFICATIONS 100KHz to 500 KHz &7 7 : FS dB
Apply over the operating temperature range and at +15V dc ~ 500KHz 1o 1 MHz -66 71 - FS-dB
and +5V dc unless otherwise specified. Signal-to-Noise Ratio
& distort., -0.5 dB
ANALOG INPUTS MIN. | TYP. | MAX. | UNITS oo Ktz po g - R
500 KHz to 1 MH. -65 -70 - FS-dB
Input Voltage Range Effective Bits, -05 4B

ADS-117 - 5 - | Voitsde DC to 100 KHz 10 114 - bits

(See Table 2 aiso) - 0t0+10 = | Voitsde 100 KHz 0 500 KHz 106 125 - bits
Input Impedance 45 50 - | KOhms 500 KHz to 1 MHz 105 110 - bits
Input Capacitance - 6 15 pt Two-Tone Intermodulation
DIGITAL INPUTS Distort. (fin = 75 KHz,

ic Level 105 KHz, Fs = 1 MHz, -7 dB -80 -88 - FS -dB
Logic .e‘ﬂ‘ff ) Yol Two-Tone Intermodulation

Logic o 0 - - e s d Distort. (fin = 970 KHz,

Logc'0" - - 08 olts de 990 KHz, Fs =2 MHz, -05dB) | -65 -68 - FS-dB

Logic Loading *1” - - 5 HA Input Bandwidth

Logic Loading "0 - - -200 A Small Signal (-20 dB input) 8 10 - MHz
PERFORMANCE F eef;l;l"‘*’owe'r' (Ogﬂdr:g;t) ;2 774 - hﬁgz

— rou - - -
No Missing Codes , Slew Rate - 210 - VipSec.
(12 Bits; fin=1.0 MHz) Over the Operating Temp. Range. Aperture Delay Time _ 20 nSec
Integral non-Linearity Effect. Aperture Delay Ti _ '
8 y Time 16 nSec.
+25°C /4 374 Ls8 Aperture Uncertainty (Jitter)

0°Cto+70°C - /4 3/4 LSB (RMS) _ 45 +5 pSec

55C104125°C - - 2 LSB (peak) - = 40 pSec.

D'“‘*”"}g' Non-Linearity o LS8 Overvoltage Recovery Time - - 1000 nSec.
+25 - - / S/H Acquisition Time to 0.01%FS

0°Cto+70 °C - - 3/4 LSB +25°C _ - 150 nSec

-55 C to +125 °C - - +.5 LSB 0°C 10 +70 °C _ _ 165 nSed
Full Scale Absolute 55.C 10 +125 °C _ _ 170 nSec
Accuracy (see Tech Note 1) : _ _ _

425 G _ 10143 +0.25 % FSR Conversion Rate -55 C to +125 °C 2.0 MHz

0°Cto+70 °C - 40.15 +0.44 % FSR POWER REQUIREMENTS

-55Cto +125°C - 40.25 10.78 % FSR

. Power Supply Range @

Unipolar Zero Error,

425 °C (See Tech Note 1) - 10074 | 1013 | %FSA it gf,f,ﬁlyy Gazs | G50 |Us7s | Vowds
Unipolar Zero Tempco. - 15 80 | ppm/°C +5V dc Supply w75 | 450 | 4525 | Volisdc
Bipolar Zero Error, Power Supply Current

+25 C (See Tech Note 1) - 10074 | #0413 | %FSR +15V do Supply _ 435 46 mA
Bipolar Zero Tempco - 5 18 ppm/ °C -15V dc Supply _ -40 50 mA
Bipolar Ofset Error, , +5V dc Supply @ - +60 475 mA
Bi +|25 °§"(SeteTTech Note 1) - 1;% fﬂg % F/So% Power Dissipation - 14 18 Watts

ipolar Offset Tempco - + ppm) oot - - % .
Gain Error, 425 °C B 04 102 % FSR Power Supply Rejection 0.07 %FSR/%V

(See Tech Note 1) PHYSICAL/ENVIRONMENTAL
Gain Tempco - +20 +0 ppm/ °C Operating T
OUTPUTS Range, case
Internal Reference o _25 - :17 gs og
Voltage, +25 °C +9.98 +10.0 +10.02 | Voltsdc Storage Temperature

Drift. - 5 +30 ppm/ °C Range 65 _ +150 °C

External Current - - 1.5 mA
Resolution 12 Bits ) " ;

. Package Type 24-pin hermetic sealed, ceramic DIP

Output Coding C

(Pin 18 Hi) Straight bin /offset bin. Weight 0.42 ounces (12 grams)

Pin 18 L Ci . bin./ . off: in.

(Pin 18 Low) omp. bin./Comp. offset bin ® For £12V, +5V operation, contact DATEL

@ +5V power usage at 1 TTL logic loading per data output bit.

Logic Levels

Logic "1" 24 - - Volts de

Logic "0" - - 04 Volts de

Logic Loading "1" - - -160 VA

Logic Loading "0" - - 6.4 mA

1-10 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356
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TECHNICAL NOTES

1.

Applications which are unaffected by endpoint errors or re-
move them through software will use the typical connections
shown in Figure 3. Remove system errors or adjust the
small initial errors of the ADS-117 to zero using the optional
external circuitry shown in Figure 4. The external adjust-
ment circuit has no affect on the throughput rate.

. Rated performance requires using good high-frequency cir-

cuit board layout techniques. The analog and digital
grounds are connected internally. Avoid ground-related
problems by connecting the digital and analog grounds to
one point, the ground plane beneath the converter. Due to
the inductance and resistance of the power supply return
paths, return the analog and digital ground separately to the
power supplies.

. Bypass the analog and digital supplies and the +10V refer-

ence (pin 21) to ground with a 4.7 pF, 25V tantalum electro-
lytic capacitor in parallel with a 0.1 puF ceramic capacitor.
Bypass the +10V reference (pin 21) to analog ground (pin
23).

. Obtain straight binary/offset binary output coding by tying

COMP BIN (pin 18) to +5V dc or leaving it open. The de-
vice has an internal pull-up resistor on this pin. To obtain
complementary binary or complementary offset binary out-
put coding, tie pin 18 to ground. The pin 18 signal is com-
patible to CMOS/TTL logic levels for those users desiring
logic control of this function.

. To enable the three-state outputs, connect ENABLE (pin 17)

to a logic "0" (low). To disable, connect pin 17 to a logic "1"

ADS-117

a rate of 250 KHz. This rate is chosen to reduce flicker if
LED's are used on the outputs for calibration purposes.

. Zero Adjustments

Apply a precision voltage reference source between the am-
plifier's analog input and ground. Adjust the output of the
reference source per Table 1. For unipolar, adjust the zero
trimming potentiometer so that the output code flickers
equally between 0000 0000 0000 and 0000 0000 0001 with
the pin 18 tied high (straight binary) or between 1111 1111
1111 and 1111 1111 1110 with the pin 18 tied low (comple-
mentary binary).

For bipolar operation, adjust the potentiometer such that the
code flickers equally between 1000 0000 0000 and 1000
0000 0001 with pin 18 tied high (offset binary) or between
0111 1111 1111 and 0111 1111 1110 with pin 18 tied low
(complementary offset binary).

. Full-Scale Adjustment

Set the output of the voltage reference used in step 2 to the
value shown in Table 1. Adjust the gain trimming potentio-
meter so that the output code flickers equally between 1111
1111 1110 and 1111 1111 1111 for pin 18 tied high or be-
tween 0000 0000 0001 and 0000 0000 0000 for pin 18 tied
low.

4. To confirm proper operation of the device, vary the precision

reference voltage source to obtain the output coding listed
in Table 3.

Table 1. Zero and Gain Adjust

(high). FSR ZERO ADJUST | GAIN ADJUST
. . +1/2LSB +FS-11/2LSB
6. To meet the guaranteed conversion rate, a maximum start
convert pulse is specified. A wider start convert pulse will 0to +10V dc +1.22mV dc +9.9963V dc
result in slower conversion rates. +5V dc +1.22mV dc +4.9963V dc
Figure 2 shows the relationship between the various input
signals. The timing shown applies over the operating tem-
perature range and over the operating power supply range. Table 2. Input Ranges (using external calibration)
These times are guaranteed by design.
INPUT RANGE R1 R2 UNIT
CALIBRATION PROCEDURE
0to +10V, £5V 2 2 K Ohms
1. Connect the converter per Figure 3, Figure 4, and Table 2 0to +5V, £2.5V 2 6 K Ohms
for the appropriate full-scale range (FSR). Apply a pulse of Oto+2.5V,+1.25V | 2 14 K Ohms
150 nanoseconds to the START CONVERT input (pin 16) at
Table 3. Output Coding
STRAIGHT BIN. COMP. BINARY
UNIPOLAR | INPUT RANGES, V dc OUTPUT CODING INPUT RANGE | BIPOLAR
SCALE 0to +10V MSB LSB | MSB LSB +5V dc SCALE
+FS -1 LSB +9.9976V 1111 1111 1111 | 0000 0000 0000 +4.9976V +FS-1LSB
7/8 FS +8.7500V 1110 0000 0000 | 0001 1111 1111 +3.7500V +3/4 FS
3/4 FS +7.5000V 1100 0000 0000 | 0011 1111 1111 +2.5000V +1/2 FS
12 FS +5.0000V 1000 0000 0000 | 0111 1111 1111 0.0000V 0
1/4 FS 2.5000V 0100 0000 0000 | 1011 1111 1111 -2.5000V -1/2 FS
1/8 FS 1.2500V 0010 0000 0000 | 1101 1111 1111 -3.7500V -3/4 FS
1LSB 0.0024V 0000 0000 0001 | 1111 1111 1110 -4.9976V -FS +1 LSB
0 0.0000V 0000 0000 0000 | 1111 1111 1111 -5.0000V -FS
O BINAR OMP. O B

For Immediate Assistance, Dial 1-800-233-2765




ADS-117

s

I
ANALOG

|
INPUT ——\ | NOTE: Not Drawn To Scale
! I
|
|
! |
START ! N _’l_lq_ 50 nSec., +20 nSec.
CONVERT t K
| WV
I [
— ! 150 nSec max. Acquisition Time, +25 °C
=5 1! | |<e— Conversion Time ~ ——|
| l

| < 20 nSec. min., 35 nSec. max.

- 60 nSec min
1

I
—>j |<a— 20 nSec. max. .

OUTPUT DATA -«——— 350nSec. min. —— g Data N Valid
X XXX

10 nSec. min.,

INTERNAL S/ H 25 nSec max

Enabled Data N-1 Valid 10 nSec max—s»| |«& Enabled Data N Valid

SIGNAL * SK

INPUT ©
50

GAIN
ADJUST 5K

R2*

*For Values of R1
and R2 refer to
Table 2.

TOPIN 19
OF
ADS-117

10K
ZERO/OFFSET
ADJUST

ENABLE
| |«a— 10 nSec. max.
INVALID V‘
. . . DATA N\ - . . . . .
Figure 2. ADS-117 Timing Diagram Figure 4. Optional Calibration Circuit
+15V -15V 45V
4.7 uF| 4.7 pF 4.7 yF a8
+ - + -
of !
0.1 uF|0.1 uF 0.1 uF tob—d 1
20| - S—
22 23 24 13 14 | !
12 Sof | :
BIT 1 (MSB) oA
ANALOG 19 11 i 1 f
INPUT 10 BiT2 50— —
) BIT3 &
18 | COMP BIT4 T
wvde o—18o EO! ADS.A17 3 BITS 70 o -
- BIT H
START 16 6 BIT(; 80 - ]
1 _ ,w | FEl|
CONVERT > arrs S bl T i il
—_ — —_ = — — BIT9 ]
| 11 S BiT10 ]
20 20 BIPOLAR 2 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
| I N oz e
21 T 21 1 +10V REF [? EOC
— — I [ ENABLE (1112) Figure 5. FFT Analysis of ADS-117
BIPOLAR 0.1 pFl 14.7 uF
OPERATION ‘ l
UNIPOLAR
OPERATION

Figure 3. Typical ADS-117 Connection Diagram

MECHANICAL DIMENSIONS ORDERING INFORMATION

INCHES (MM) MODEL OPERATING

0.800 MAX NUMBER TEMP. RANGE SEAL

@03) __ 0.190 MAX

[ @9 0150 MIN ADS-117MC 0°Cto+70°C Hermetic
ootox00m 08 ADS-117MM  -55°Cto +125°C Hermetic
KOVAR Pins
ADS-EVAL1 Evaluation board (without ADS-117)

|12 13! | ]
iBoTTOM swlz‘,es 1.310thx. Receptacle for PC board mounting can be ordered
Flew || SPacES  @33) through AMP Inc., Part # 3-331272-8 (Component Lead
I 1) Socket), 24 required.
I 2414
0600 For availability of MIL-STD-883 versions of the ADS-117,

(15.2) contact DATEL.

NOTE: Pins have 0.025 Inch +0.01
standoff from case.

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356



ADS-118
@ _MAE.HEL 12-Bit, 5.0 MHz, Low-Power

PRELIMINARY PRODUCT DATA Sampllng A/D Converter
g R i

FEATURES

« 12-Bit resolution

« Internal Sample/Hold

+ 5.0 MHz minimum throughput
« Functionally complete

« Small 24-pin DIP

» Low-power, 2.3 Watts

- Three-state output buffers

« Samples to Nyquist

GENERAL DESCRIPTION INPUT/OUTPUT CONNECTIONS

PIN | FUNCTION PIN | FUNCTION
DATEL's ADS-118 is a 12-bit, functionally complete, sampling
A/D converter that is packaged in a space-saving 24-pin ce- 1 | BIT 12 OUT (LSB) 13 | +5V
ramic DIP. A minimum throughput rate of 5.0 MHz is achieved 2 | BIT110UT 14 | DIGITAL GROUND
while only dissipating 2.3 Watts. The ADS-118 digitizes sig- 3|el 1°O%‘.JrT 12 E%SRT CONVERT
Is up to Nyquist. 41BITS 2
nais up 5 | BIT8OUT 17 | ENABLE (1-12)
6 | BIT70UT 18 COMP BIN
7 | BIT6 OUT 19 ANALOG INPUT
8 | BIT50UT 20 -5V
9 | BIT40UT 21 +10V REF
10 | BIT3OUT 22 +15V
11 | BIT20UT 23 ANALOG GROUND
12 | BIT 1 OUT (MSB) 24 | -15v

+10V REF 21 REF It 17 ENABLE (1-12)
-— s I__[J ‘ | l»{12 BIT 1 (MSB)
— w R L =11 BIT2
4
Si E - {10 BIT3
, FLASH
ADC ? o L+ 9 BIT4
s / - - 8 BITS
T o = 7 BIT6
g DIGITAL 3-STATE 6 BIT?
CORRECTION [: ouTPUT [
y T LOGIC REGISTER |»| 5 BIT8
ANALOG 19 [—WW 2 | = 4 BIT9
INPUT e - > 3 BIT10
COMP —_— | __'\ > > 2 BIT11
22 s
BIN ° LoGIC T /
START — | CONTROL E > = 1 BIT 12(LSB)
CONv. 16 AND R
TIMING }
EOC 15— bt t
13 14 20 22 23 24
+5V DIG. GND. -5V +15V ANA GND. 15V

For Immediate Assistance, Dial 1-800-233-2765 1-13
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ABSOLUTE MAXIMUM RATINGS

PARAMETERS LIMITS UNITS OUTPUT CONT. mn. | Tve. [ max | units
+15V Supply (Pin 22) Oto+18 Volts dc e 128is
. utput Coding
-15V Supply (Pin 24) 0to-18 Volts dc {Pin 18 Hi) Straight binaryloffset binary
+5V Supply (Pin 13) -0.5t0 +7.0 Volts dc (Pin 18 Low) Complementary binary
+5V Supply (Pin 20) +0.5t0 -7.0 Volts dc Complementary offset binary
Digital Inputs DYNAMIC PERFORMANCE
(Pins 16, 17, 18) -0.3t0 +6.0 Volts dc T-Band (05 dB)
Analog Input (Pin 19) -15to0 +15 Volts dc DG to 500 KHz 70 75 _ FS-dB
Lead Temp. (10 Sec.) 300 max °C 500 KHz to 1.0 MHz 65 70 - FS-dB
1.0 MHz to2.5 MHz -63 -65 - FS-dB
Total Harm. Distort. (-0.5 dB)
DC to 500 KHz -70 -73 - FS-dB

FUNCTIONAL SPECIFICATIONS 500 KHz to 1.0 MHz -63 -68 - FS -dB

Apply over the operating temperature range and at 15V dc Sigrlé(: m”;g?s fﬁa’ﬂgz 60 63 - FS-dB

and £5V dc unless otherwise specified. (wio distort, -0.5 d8)

DC to 500 KHz -63 -68 - FS-dB
500KHz to 1.0 MHz -62 -66 - FS-dB

ANALOG INPUTS MIN. TYP. MAX. | UNITS 1.0 MHz to 2.5 MHz -60 -62 - FS -dB

Signal-to-Noise Ratio

Input Voltage Range with distortion, -0.5 dB
ADS-118 - + - Volts dc DC to 500 KHz 65 -66 - FS-dB
(See Table 4 also) - - - Volts de 500 KHz to 1.0 MHz 64 -65 - FS -dB

Input Impedance 5.0 10.0 - M Ohms 1.0 MHz to 2.5 MHz -63 -65 - FS-dB

Input Capaci - 6 15 pf Effective Bits, -0.5 dB

DC to 500 KHz 10.6 10.8 - bits

DIGITAL INPUTS 500 KHz to 1.0 MHz 103 10.5 - bits

Logic Levels 1.0 MHz to 2.5 MHz 10.3 104 - bits
Logic "1" 2.0 - - Volts dc Two-Tone intermodulation
Logic "0" - - 0.8 Volts dc Distort. (fIN = 75 KHz,

Logic Loading "1" - - 5 PA 105 KHz, Fs = 5 MHz, -7 dB 74 -81 - FS-dB
Logic Loading "0" - - -200 LA Two-Tone Intermodulation
Distort. (fIN = 2.3 KHz,

PERFORMANCE 2.5MHz, Fs— 5 MHz, -0508) | 60 63 - FS-dB

No Missing Codes Input Bandwidth

(12 Bits; fIN = 2.5 MHz) Over the Operating Temp. Range. Small Signal (-20 dB input) 50 65 - MHz

Full Power (0 dB input) 30 40 - MHz

Integral Non-Lin., fIN = 2.5 MHz Slew Rate - 250 - V/USec..
+25°C - =1/4 + LSB Aperture Delay Time - - 10 nSec.
0to 470 °C - =112 + LSB Effect. Aperture Delay Time - - 8 nSec.
-5510 +125 °C - - +15 LSB Aperture Uncertainty (Jitter)

Diff.Non-Lin., fIN = 2.5 MHz (RMS) - - +10 pSec.
+25C - =12 =314 LsB (peak) - - 425 pSec.
0to +70 °C - =12 + LSB Overvoltage Recovery Time - - 1000 nSec.
5510 +125 °C - - + LSB S/ Acquisition Time to 0.01%

Full Scale Absolute (Transient Recovery Time)

Accuracy (See Technical Note 1) +25°C - - 50 nSec.
+25°C - 40.13 0.25 % FSR 0to0 +70 °C - - 50 nSec
0to +70 °C - 10.15 10.44 % FSR -55t0 +125 °C ~ - 50 nSec
-5510 +125 °C - 10.25 10.78 % FSR Conversion Rate -55t0 +125 °C 5.0 - - MHz

Unipolar Zero Error,
+25 °C (See Tech Note 1) - 1+0.074 #0.13 % FSR POWER REQUIREMENTS

Unipolar Zero Tempco. - +15 +30 ppm/ °C Power Supply Range ®

Bipolar Zero Error, +15V dc Supply +14.25 +15.0 +1575 | Voltsdc
+25 °C (See Tech Note 1) - 0.074 1013 | %FSR -15V dc Supply -14.25 150 1575 | Voltsde

Bipolar Zero Tempco - 5 8 ppm/ °C +5V dc Supply +4.75 +5.0 +5.25 Volts dc

Bipolar Offset Error, -5V dc Supply -4.75 5.0 -5.25 Volts dc
+25 °C (See Tech Note 1) - 0.1 0.2 % FSR Power Supply Current

Bipolar Offset Tempco - 120 +40 ppm/ °C +15V dc Supply - +45 +55 mA

Gain Error, +25 °C - 0.1 0.2 % FSR -15V dc Supply - 20 25 mA
(See Tech Note 1) +5V dc Supply @ - +170 +175 mA

Gain Tempco - +20 +40 ppm/ °C -5V dc Supply - -100 -105 mA .

Power Dissipation - 23 25 Watts

OUTI:U;I‘S Power Supp‘l’y Rejecti - - 0.07 %FSR/%V

Logic Levls
Logic 1" 24 _ _ Volts dc PHYSICAL/ENVIRONMENT
Logic "0" - - 0.4 Volts dc Operating Temperature Range
Logic Loading "1" - - -160 pA -MC 0 - +70 °C
Logic Loading "0" - - 6.4 mA -MM -55 - +125 °C

Internal Reference Storage Temperature Range -65 - +150 °C

Voltage, +25 °C +9.98 +10.0 +10.02 Volts dc
Drift. - 5 +30 ppm/ °C Package Type 24-pin hermetic sealed, ceramic DIP
External Current - - 1.5 mA Weight 0.42 ounces (12 grams)

® For£12V, +5V operation, contact DATEL )
@ +5V power usage at 1 TTL logic loading per data output bit.

1-14 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356



TECHNICAL NOTES

1. Applications which are unaffected by endpoint errors or re-
move them through software will use the typical connections
shown in Figure 3. Remove system errors or adjust the
small initial errors of the ADS-118 to zero using the optional
external circuitry shown in Figures 4a and 4b. The external
adjustment circuit has no affect on the throughput rate.

2. Rated performance requires using good high-frequency cir-
cuit board layout techniques. The analog and digital
grounds are connected internally. Avoid ground-related
problems by connecting the digital and analog grounds to
one point, the ground plane beneath the converter. Due to
the inductance and resistance of the power supply return
paths, return the analog and digital ground separately to the
power supplies.

3. Bypass the analog and digital supplies and the +10V refer-
ence (pin 21) to ground with a 4.7 uF, 25V tantalum electro-
lytic capacitor in parallel with a 0.1 uF ceramic capacitor.
Bypass the +10V reference (pin 21) to analog ground (pin
23).

4. Obtain straight binary/offset binary output coding by tying
COMP BIN (pin 18) to +5V dc open. To obtain complemen-
tary binary or complementary offset binary output coding, tie
pin 18 to ground. The pin 18 signal is compatible with
CMOS/TTL logic levels for those users desiring logic control
of this function.

5. To enable the three-state outputs, connect ENABLE (pin 17)
to a logic "0" (low). To disable, connect pin 17 to a logic "1"
(high).

6. Figure 2 shows the relationship between the various input
signals. The timing shown :applies over the operating tem-
perature range and over the operating power supply range.
These times are guaranteed by design.

ADS-118

R R
CALIBRATION PROCEDURE

1. Connect the converter per Figure 3 and Figure 4 for the ap-
propriate full-scale range (FSR). Apply a pulse of 45 nano-
seconds to the START CONVERT input (pin 16) at a rate of
250 KHz. This rate is chosen to reduce flicker if LED's are
used on the outputs for calibration purposes.

2. Zero Adjustments
Apply a precision voltage reference source between the am-
plifier's analog input and ground. Adjust the output of the
reference. source per Table 1 for bipolar zero adjustment
(zero +1/2 LSB).

For bipolar operation, adjust the potentiometer such that the
code flickers equally between 1000 0000 0000 and 1000
0000 0001 with COMP BIN (pin 18) tied high (offset binary)
or between 0111 1111 1111 and 0111 1111 1110 with
COMP BIN (pin 18) tied low (complementary offset binary).

3. Full-Scale Adjustment

Set the output of the voltage reference used in step 2 to the
value shown in Table 1 for the bipolar gain adjustment (+FS
-1 1/2 LSB). Adjust the gain trimming potentiometer so that
the output code flickers equally between 1111 1111 1110
and 1111 1111 1111 for COMP BIN (pin 18) tied high or be-
tween 0000 0000 0001 and 0000 0000 0000 for COMP BIN
(pin 18) tied low.

4. To confirm proper operation of the device, vary the precision
reference voltage source to obtain the output coding listed
in Table 2.

Table 1. Zero and Gain Adjust, Bipolar Operation

BIPOLAR ZERO ADJUST GAIN ADJUST
FSR 0+1/2LSB | +FS-11/2LSB
+1Vdc +244pV dc +0.99926V dc

I
ANALOG

|NPUT h : nNUI N IAVYIY I
1 1
| 1
I |
[ |
START i N~ |=— 45 nSec. typ., (30 nSec. min., 60 nSec. max$
CONVERT : :
I |
I
— | 1 50 nSec max. Acquisition Time
—_— ) -— i
EOC : Conversion Time
I
l 10 nSec. min., 25 nSec. max. |
I

[<#— 10 nSec. min.,
25 nSec max

|~— 20 nSec min.
T

INTERNAL S/ H

->i |le— 10 nSec. max.

outputoatA DX =——— 130 nSec. min. —— DXDXIX] patan vaiid

ENABLE

l Enabled Data N-1 Valid l

@ | |10 nSec. max.
NOTE: A wider start

convert pulse will
result in slower
conversion rates.

For Immediate Assistance, Dial 1-800-233-2765

10 nSec max —%

Figure 2. ADS-118 Timing Diagram

|- Enabled Data N Valid

INVALID
DATA



ADS-118

Table 2. Output Coding for Bipolar Operation

D O/AYNEL

OFFSET ADJUST
BIPOLAR INPUT RANGE OUTPUT CODING
SCALE (Volts dc) OFFSET BINARY COMP. OFFSET BINARY TOPIN19
—0 OF
HV MSB LSB MsB LSB ANALOG, ADS-118
50Q
+FS -1 LSB +0.99952V 11111111 1111 0000 0000 0000 GAIN
+3/4 FS +0.7500V 1110 0000 0000 0001 1111 1111 ADJUST 21K
+1/2 FS +0.5000V 1100 0000 0000 0011 1111 1111
0 0.0000V 1000 0000 0000 0111 1111 1111 . . .
-1/2 FS -0.5000vV | 0100 0000 0000 1011 1111 1111 Figure 4a. Optional Bipolar
-3/4 FS -0.7500V 0010 0000 0000 1101 1111 1111 Calibration Circuit
-FS +1LSB -0.99952V 0000 0000 0001 1111 1111 1110
-FS -1.0000V 0000 0000 0000 1111 1111 1111
10K
+10V REF. v W
l o TO PI;J 19
R
+15V -15V -5V +5V A{:‘?’LUQI'G Aos11e
o) [} 500
GAIN
4.7 uF| 4.7 uF 4.7 pF 4.7 uF| ADJUST 1K
- ~ - =
07 KEL0 b 0.1 uF 0.1 M Figure 4b. Optional Unipolar
4 ! . ptional Unip
2| =¥ ol sl 1 Calibration Circuit
M2 BIT 1 (MSB)
o = -
+vde o8| Cowp : BIT4 °
BIN 7 BITS 10
START 16 BIT6
CONVERT ADS-118 : g:; ; ::
4__@o w0l
z— BIT 10 s
oo &
21 { 110V REF 5 Eoc 7
rr 17__ ENABLE (1-12) 80 |
01“F1 147#F Ji l 1 + } I. ~ } 1 | | ! il
0 0.5 1.0 15 20 2.
Figure 3. Typical ADS-118 Connection Diagram Wz
Figure 5. FFT Analysis of ADS-118
MECHANICAL DIMENSIONS
INCHES (MM)
0.800 MAX ORDERING INFORMATION
(20,3)
e MODEL OPERATING
m_j;wzﬂ ;;"N- NUMBER TEMP. RANGE SEAL
0.010 x 0.018 i
KOVAR Pins ADS-118MC 0°C to +70 °C Hermetic
'z 1 1 ADS-118MM -65°C to +125 °C Hermetic
B?/Evcvm s P:\‘CES ‘«3(‘303 g)Ax. ADS-EVAL2 Evaluation Board (without ADS-118)
) Mg’ Receptacle for PC board mounting can be ordered through
o o4l AMP Inc., Part # 3-331272-8 (Component Lead Socket),
oem T 24 required.
(15,2)
NOTE: Pins have 0.025 Inch 0.01 For availability of MIL-STD-883 versions of the ADS-118,
standoff from case. contact DATEL.
1-16 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356
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ADVANCED PRODUCT DATA Sampling A/D Converter

FEATURES
+ 12-Bit resolution
« Internal Sample/Hold amplifier

* 20 MHz minimum throughput
- Samples up to Nyquist

+ Functionally Complete INPUT/OUTPUT CONNECTIONS
» Small 40-pin DIP
* Low-power, 4.2 Watts PIN | FUNCTION PIN | FUNCTION
. Tpree-State output bufters
+ High input bandwidth 1 | +15V 40 | DIGITAL GROUND
« Overflow pin 2 | -15v 39 | COMP BIN
3 | ANALOG GROUND | 38 | ENABLE
GENERAL DESCRIPTION 4 | ANALOG -5V 37 | DATA READY
5 | ANALOG +5V 36 | DIGITAL +5V
DATEL's ADS-120 is a 12-bit, functionally complete, sampling 6 | ANALOG INPUT 35 | START CONVERT
A/D converter packaged in a small 40-pin DIP. A 20 MHz min- 7 | SIHOUT 34 | OVERFLOW
imum throughput rate in digitizing sinusoidal signals is 8 | DIGITAL +5V 33 | BIT1(MSB)
achieved while only dissipating 4.2 Watts. 9 | DIGITAL GROUND 32 | BIT20UT
10 | DIGITAL -5V 31 | BIT3OUT
The ADS-120 is offered in the commercial 0 to +70 °C and mil- 11 | OFFSET ADJUST 30 | BIT40UT
itary -55 to +125 °C operating temperature range. 12 | ANALOG +5V 29 | BIT50UT
13 | ANALOG GROUND | 28 | BIT6OUT
APPLICATIONS 14 | ANALOG -5V 27 | DIGITAL GROUND
15 | GAIN ADJUST 26 | BIT70UT
. Spectrum analysis 16 +10V REFERENCE 25 BIT 8 OUT
- Imaging 17 | +15V SUPPLY 24 | BIT9OUT
- Radar 18 | ANALOG -5V 23 | BIT100UT
+ Medical Instrumentation 19 ANALOG GROUND 22 BIT 11 OUT
- High-speed Data Acquisition Systems 20 | ANALOG +5V 21 | BIT 12 OUT (LSB)

SH OFFSET
ouT ADJUST  DIGITAL -5V DGND DIGITAL +5V
7‘ 1| 10 l 9,27, 40 8,36 l
I I
38
ANALOG IN N ——— ENRBLE
21-26, 28-34
- 12-Bit Output
PROPRIETARY T
RO .
GAIN 15 — COMP BIN
ADJUST —
+10V |
REF 37
16 —t—#» DATAREADY
_1.35 smart
CONVERT

1,17 I 2 414,18 | 3,13,19 ‘ 512,20 | 21,22
NO CONNECTION

+15V -15V ANALOG -5V AGND ANALOG +5V

For Immediate Assistance, Dial 1-800-233-2765 1-17



Contact DATEL for up-to-date information on
products covered by "Advanced" and
"Preliminary" product data sheets.

Dial
1-800-233-2765
for
Applications Assistance

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356
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ADS-130
12-Bit, 10 MHz

Sampling A/D Converter

FEATURES

» 12-Bit resolution

« Internal Sample/Hold amplifier
+ 10 MHz minimum throughput
» Samples up to Nyquist

- Functionally Complete

+ Small 40-pin DIP

- Low-power, 3.85 Watts

« Three-State output buffers

« High input bandwidth

« Overflow pin

« No missing codes

GENERAL DESCRIPTION

DATEL's ADS-130 is a 12-bit, functionally complete, sampling
A/D converter packaged in a small 40-pin DIP. A 10 MHz mini-
mum throughput rate in digitizing sinusoidal signals is achieved
while only dissipating 3.85 Watts.

SLIATEL.

SAMPLING AT
ADS— FIOMC

. weanr o Lima

INPUT/OUTPUT CONNECTIONS

PIN | FUNCTION PIN | FUNCTION
1 | +15V 40 | DIGITAL GROUND
2 |-15V 39 | COMP BIN
3 | ANALOG GROUND | 38 | ENABLE
4 | ANALOG -5V 37 | DATA READY
5 | ANALOG +5V 36 | DIGITAL +5V
6 | ANALOG INPUT 35 | START CONVERT
7 | SIHOUT 34 | OVERFLOW
8 | DIGITAL +5V 33 | BIT 1(MSB)
9 | DIGITAL GROUND 32 | BIT20UT
10 | DIGITAL -5V 31 | BIT3OUT
11 | OFFSET ADJUST 30 | BIT40UT
12 | ANALOG +5V 29 | BIT50UT
13 | ANALOG GROUND | 28 | BIT 6 OUT
14 | ANALOG -5V 27 | DIGITAL GROUND
15 | GAIN ADJUST 26 | BIT70UT
16 | +10V REFERENCE | 25 | BIT 8 OUT
17 | +15V SUPPLY 24 | BIT9OUT
18 | ANALOG -5V 23 | BIT 100UT
19 | ANALOG GROUND | 22 | BIT 11 OUT
20 | ANALOG +5V 21 | BIT 12 OUT (LSB)

SH OFFSET
out ADJUST DIGITAL -5V DGND DIGITAL +5V
7‘\ 1 10 l 9.27,40| 8,36 |
2nd
Y PASS
DATA a8
FIRST SECOND - ENABLE
ANALOG IN SH STAGE STAGE
CONVERSION CONVERSION 21-26,28-34
ERROR
CORRECTION 12-Bit Output
CKT. and Overflow
> Y
GAIN 15 1st PASS DATA -t COMP BIN
ADJUST -
REFERENCES
0V g
REF 7
16 B~ DATA READY
TIMING
- 35 sTART
CONVERT
1,17| 2 | 4.14.|a| 313,19 5,12,20'
+15V 45V ANALOG -5V AGND  ANALOG +5V

For Immediate Assistance, Dial 1-800-233-2765
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ABSOLUTE MAXIMUM RATINGS

PARAMETERS LIMITS UNITS DYNAMIC PERFORMANCE | MIN TYP MAX |UNITS
+15V Supply (Pin 1,17) 0to+18 Volts dc COI\V&I’SFQH Rate

-15V Supply (Pin 2) Oto-18 Volts dc (Changing Inputs),+25 °C 10 - - |MHz

+5V Supply (Pin 5, 8,12,20,36) -0.51t0 +7.0 Volts dc 0 10+70°C 10 - - | MHz

-5V Supply (Pin 4,10,14,18) +0.5t0-7.0 Volts dc 5510 +125 °C 10 - - MHz

Total Harm. Distort.(-0.5 dB)
Digital Inputs DC to 500 KHz -68 -70 - FS,-dB
(Pins 35,38,39) -0.310 +5.5 Volts dc 500 KHz to 2.5 MHz -65 67 - |Fs,-dB
Analog Input (Pin 6) 15 Volts dc 25MHz 0 5 Mhz 65 67 = FS, -dB
Lead Temp. (10 Sec.) 300 °C Signal-to-Noise Ratio
(w/o distortion, -0.5 dB)
DC to 500 KHz 67 -70 - FS, -dB
500 KHz to 2.5 MHz -65 -69 - FS, -dB
FUNCTIONAL SPECIFICATIONS 2.5 MHz to 5 Mhz 65 -69 - FS, -dB
Apply over the operating temperature range and at +15V dc Signal-to-Noise Ratio
and 5V dc unless otherwise specified. and Distortion (-0.5 dB)
DC to 500 KHz -65 -66 - FS, -dB
500 KHz to 2.5 MHz -63 -65 - FS, -dB
INPUTS MIN TP MAX | UNITS 2.5 MHz to 5 Mhz 63 -65 - FS, -dB
ANALOG Spulgous Fre; DynamicBRange ks 6B
_ . B DC to 500 KHz (-0.5 dB)@ -69 -70 - , -dl

I o o |9 -, 500 KHz to 2.5 MHz 6 | 67 - |Fs8

Input Capacitance - 25 10 | pF 2.5 MHz to 5 Mhz -66 67 - FS, -dB

DIGITAL Effective Bits

Logic Level “" 2.0 - - Vdc DC to 500 KHz 10.6 11.0 - Bits

Logic Level "0" i - 08 | vde 500 KHz t0 2.5 MHz 102 | 105 - |Bis

Logic Loading "1" - - 50 | pA 2.5MHz to 5 Mhz 10.0 102 - Bits

Logic Loading "0" - - 200 | pA Two-tone Intermodulation

Distortion ( fin =2.2 MHz,
OUTPUTS 2.3 MHz, Fs = 8 MHz) 72 -75 - dB
- " Input Bandwidth

ng:tl:'go':ﬁng ﬂ12 zﬂs Small Signal (-20 dB input) 50 65 - MHz
(Pin 39 HI) Offset Binary , Full Power (0 dB input) 30 40 - MHz
(Pin 39 Low) Complementary Offset Binary Slew Rate 175 200 - V/pSec

Logic Level "1 24 = ~ [ Vde Aperture Delay Time - 5 7 |nSec

Logic Level "0" - - 04 | vde Aperture !.lncertalnty - 5 7 psec

Logic Loading "1" _ _ 160 | pA S/H Acquisition Time

Logic Loading "0" - - 64 | mA 10 0.01% FS (2.5V step)

Internal VREF, (pin 16) +25°C - 30 50 | nSec
+25°C 499 | +100 | +101 | Vde 010470 °C - 30 50 | nSec
010470 °C 499 | +100 | 4101 | vdc S5104125°C - 50 70 | nSec
5510 +125°C 498 | +100 | +102 | vde Feedthrough Rejection
External Current - - 2 | mA 2.5V step -62 -66 - |8

Overvoltage Recovery, 12.5 V - 50 100 | nSec
PERFORMANCE POWER REQUIREMENTS

Int. Non-Lin., fiN= 5.0 MHz
+25°C _ _ + LSB Power Supply Range
010 +70 °C - _ + LSB +15V dc Supply (Vec) +14.25 +15.0 +15.75 | Vdc
5510 +125 °C _ _ v LSB -15V dc Supply (Vee) -14.25 -15.0 -15.75 | Vdc

Diff. Non-Lin., fin = 5.0 MHz +5V dc Supply (Voo) +4.75 +5.0 +5.25 |Vdc
+25°C - + LSB -5V dc Supppy (Vss) -4.75 -5.0 525 |Vdc
0t0+70 °C - + | LSB Power Supply Current
-55t0 +125 °C - - + | LSB +15V dc Supply - +26 +28 | mA

Full Scale Absolute Accuracy -15V de Supply - -30 -33 | mA
+25 °C (Tech note 1) - 102 04 | %FSR +5V dc Supply® - +347 +372 | mA
0t0+70 °C - 0.4 08 | %FSR -5V dc Supply - -255 -285 | mA
550 +125 °C - 108 6 | %FSR Power Dissipation - 3.85 42 | Watts

Bipolar Zero Error, Power Supply Rejection - 0.05 0.1 %FSR/%V
+25 °C (Tech note 1) - | #0145 | 02 | %FSR PHYSICAL/ENVIRONMENTAL
0t0 +70 °C - 0.2 0.4 | %FSR "

5510 +125 °C - 04 08 | %FSR Operating Temp. Range (Case)

Bipolar Offset Error, -MC 0 - +70 : c
+25 °C (Tech Note 1) - .15 402 | %FSR -MM 55 - +125 C
0to +70°C - 02 104 | %FSR Storage Temperature Range -65 - +150 | °C
-55t0 +125 °C - 0.4 408 | %FSR )

Gain Error, +25 °C Weight 0.56 oz. (16 grams) Max.
(Tech Note 1) - .15 0.2 | %FSR Package Type 40-Pin hermetic sealed, ceramic TDIP
010+70 °C - 0.2 104 | %FSR
- - 9

No ;?;;;;2&25 204 08 | %FSR ® +5V power usage at 1 TTL logic loading per data output bit.
(12 Bits, at fiN = 2.5 MHz) @ The same specifications apply to Inband Harmonics.
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TECHNICAL NOTES

1.

o

Use external potentiometers to remove system errors or to
reduce. the small initial errors to zero. Use a 20K trimming
potentiometer for gain adjustment with the wiper tied to pin
15 (tie pin 15 to ANALOG GROUND for operation without
adjustments). Use a 20K trimming potentiometer with the
wiper tied to pin 11 for zero/offset adjustment (tie pin 11 to
ANALOG GROUND for operation without adjustment).

. Rated performance requires using good high-frequency cir-

cuit board layout techniques. Avoid ground-related prob-
lems by connecting the digital and analog grounds to one
point, the ground plane beneath the converter.

In most cases, users will use a single +5V supply for both
analog +5V and digital +5V (applicable for the -5V supply
also). Should users have separate supplies the difference
between the analog and digital supply should be within
+100 mV to avoid performance degradation.

Due to the inductance and resistance of the power supply
return paths, return the analog and digital ground separately
to the power supplies. This prevents contamination of the
analog ground by noisy digital ground currents.

. Bypass all the analog and digital power supply pins with a

2.2 pF, 25V tantalum electrolytic capacitor in parallel with a
0.1 uF ceramic capacitor to their respective analog and digi-
tal grounds. Use of chip capacitors is recommended.

. Obtain offset binary output coding by tying COMP BIN (pin

39) to +5V dc. To obtain complementary offset binary out-
put coding, tie pin 39 to ground. The pin 39 signal is com-
patible to CMOS/TTL logic levels for those users desiring
logic control of this function.

. To obtain three-state outputs, connect the ENABLE pin (pin

38) to a logic "1" (high). Otherwise, connect pin 38 to a logic
"0" (low).

specified throughput over
the temperature range when the START CONVERT pulse
of 10 nS minimum, 90 nS maximum is provided at the speci-
fied rate. Start convert pulses greater than 90 nanoseconds
will result in slower throughput rates.

over

. The ADS-130 is capable of digitizing sinusoidal input fre-

quencies up to the Nyquist frequency. The acquisition time
for pulse or dc level signals is 50 nS maximum over the 0
to +70 °C temperature range. Acquisition time is 70 nSec.
maximum from -55 °C to +125 °C.

. The specifications listed in Figure 2 (timing diagram) apply

over the full operating temperature range unless otherwise
specified.

. The OVERFLOW pin goes high for signals greater than +full

scale (no overflow flag given for signals greater than -FS).
The OVERFLOW pin is a three-state output and is enabled
by pin 38.

10.The ADS-130 has a one pipeline delay in obtaining output

data. Refer to the Timing Diagram in Figure 3.

11.The ADS-130 goes into the hold mode on the rising edge of

the start convert pulse.

For Immediate Assistance, Dial 1-800-233-2765

_ ADS-1 30

CALIBRATION PROCEDURE

1.

Connect the converter per Figure 2.

Apply a pulse of 10 nS typical to the START CONVERT in-
put (pin 35) at a rate of 500 KHz. This rate is chosen to re-
duce flicker if LED's are used on the outputs for calibration
purposes.

. Zero Adjustments

Apply a precision voltage reference source between the an-
alog input (pin 6) and analog ground. Adjust the output of
the reference source per Table 2 for the bipolar zero adjust-
ment (zero +1/2 LSB). Adjust the potentiometer such that
the code flickers equally between 1000 0000 0000 and
1000 0000 0001 with COMP BIN (pin 39) tied high (offset bi-
nary) or between 0111 1111 1111 and 0111 1111 1110 with
pin 39 tied low (complementary offset binary).

. Full-Scale Adjustment

Set the output of the voltage reference used in step 2 to the
value shown in Table 2 for the bipolar gain adjustment
(+FS -1 1/2 LSB). Adjust the gain trimming potentiometer so
that the output code flickers equally between 1111 1111
1110 and 1111 1111 1111 with pin 39 tied high or between
0000 0000 0000 and 0000 0000 0001 with pin 39 tied low.

To confirm proper operation of the device, vary the precision
reference voltage source to obtain the output coding listed
in Table 3.

START CONVERT 35 37 DATA READY
S/HOUT 7 34 OVERFLOW
ANALOG IN 6 21-26 r__—avz
+15 OFFSET | 4 28-33 - B1 (MSB)
20K %4———
ADJ. 38 }—— ENABLE
15
+15 39 COMP BIN
20K ..——igLN 15
15 s - ADS-130
ANALOG 5V~ 1] 41418 16 +10V REF
3,13,19
ANALOG GND L5
ANALOG +5V ——T—~*I— 512,20

DIGITAL -5V Xt 10

5
DIGITALGND = Cb L Ca 927:40

DIGITAL +5V

e T
Ca Cb
v
836 Ca Lob
117 T~ 45V

Ca - is 2.2 pF tantalum
Cb - is 0.1 uF ceramic

Figure 2. Typical ADS-130 Connection Diagram

Table 2. Zero and Gain Adjust

FSR ZERO ADJUST | GAIN ADJUST
0 +1/2LSB +FS-11/2LSB
+1.25Vdc +305 uV dc +1.249085V dc

ANALOG GND
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FiN = 180 KHz FIN = 949 KHz
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NOTE: FcLock = 10 MHz for all presentations
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FIN = 1.89 MHz FiN = 4.85 MHz
COUNT H  counr
395 1 296
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8

20 3.0 4.0 5.0 0 1.0 20 3.0 4.0 5.0
MHz MHz

NOTE: FcLock = 10 MHz for all presentations
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ADS-130
Table 3. Output Coding for Bipolar Operation
‘ BIPOLAR INPUT RANGE | OUTPUT CODING
SCALE (Volts dc) OFFSET BINARY | COMP OFF. BINARY
+1.25V MSB LSB | MSB LSB
+FS -1LSB +1.24939V 1111 1111 1111 0000 0000 0000
+3/4 FS +0.9375V 1110 0000 0000 0001 1111 1111
| +12FS +0.625V 1100 0000 0000 0011 1111 1111
0 0.0000V 1000 0000 0000 0111 1111 1111
-1/2FS -0.625V 0100 0000 0000 1011 1111 1111
-3/4 FS -0.9375V 0010 0000 0000 1101 1111 1111
-FS +1LSB -1.24939V 0000 0000 0001 1111 1111 1110
-FS -1.2500V | 0000 0000 0000 1111 1111 1111

D OAYEL

|#—————————— 100 nSec. Min.
] | 10 Min.

90 Max. nSec.
START N J( N+1 ﬂ
CONVERT - 4 | 1 <10 nSec. Typical
READY 85 nSec. Max. ,
DATA 70 nSec. Min. f
<«—| 30 nSec. Min.
30 nSec. Max. [«—|
OUTPUT DATA N-2 VALID [invaiD] N-1 VALID [Invaup [ NvaLD
COMP BIN
ENABLE [
D N | |
|
A | |
OUTPUT
ATA |NIH|B|T\‘j VALID TRUE [ INHIBIT =] VALID TF.iUE =] vaup CIOMPLEMEN?] VALID TRUE
f—s f—si [ | |
25 nSec. Max. 15 nSec. Max. 40 nSec. Max. 45 nSec. Max.
NOTE: NOT DRAWN TO SCALE
Figure 3. ADS-130 Output Data Timing
MECHANICAL DIMENSIONS
INCHES (mm)

1.1 Max.
(28,0)
|

|—— =
ilj_—_—ﬂ—l ? 0.190 (4,9) Max.
AN

0.150 (3,8) Min. ORDERING INFORMATION

0.010 x 0.018 Kovar MODEL OPERATING SEAL
_ NUMBER TEMP. RANGE
1|} 2
1 1
! Bottom |
2osoaces || VY | T ADS-130MC 010 +70°C Hermetic
at0.100 | ! P22 ADS-130MM -55 to +125 °C Hermetic
each (2,5) | | ADS-130 | | Max.
| ! ! ADS-B130/131 Evaluation Board (without
‘ i i ADS-130)
1
3 1
Lt 0,900 L Receptacle for PC board mounting can be ordered through
Triangle on ol !W AMP Inc., Part # 3-331272-8 (Component Lead Socket),
¢ :ches ( _)> ~<—— 0.100 (2,5) 40 required.
retel
Pin 1 . . .
Note: Pins have 2 0.025 inch £0.01 For availability of MIL-STD-883B versions, contact DATEL.
standoff from case
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FEATURES

« 12-Bit resolution

» Internal Sample/Hold amplifier
« 5.0 MHz minimum throughput
- Samples up to Nyquist

« Functionally Complete

- Small 40-pin DIP

» Low-power, 3.65 Watts

« Three-State output buffers

« High input bandwidth

« Overflow pin

» No missing codes

GENERAL DESCRIPTION

DATEL's ADS-131 is a 12-bit, functionally complete, sampling
A/D converter packaged in a small 40-pin DIP. A 5.0 MHz min-
imum throughput rate in digitizing sinusoidal signals is
achieved while only dissipating 3.65 Watts.

ADS-131
12-Bit, 5.0 MHz

INPUT/OUTPUT CONNECTIONS

Sampling A/D Converter

PIN FUNCTION PIN | FUNCTION
1 +15V 40 | DIGITAL GROUND
2 | -15v 39 | COMPBIN
3 | ANALOG GROUND 38 | ENABLE
4 | ANALOG -5V 37 | DATA READY
5 | ANALOG +5V 36 | DIGITAL +5V
6 | ANALOG INPUT 35 | START CONVERT
7 | SHOUT 34 | OVERFLOW
8 | DIGITAL +5V 33 | BIT 1 (MSB)
9 | DIGITAL GROUND 32 | BIT20OUT
10 | DIGITAL -5V 31 BIT 30UT
11 | OFFSET ADJUST 30 | BIT4OUT
12 | ANALOG +5V 29 | BIT50UT
13 | ANALOG GROUND 28 | BIT6 OUT
14 | ANALOG -5V 27 | DIGITAL GROUND
15 | GAIN ADJUST 26 | BIT70UT
16 | +10V REFERENCE 25 | BIT8 OUT
17 | +15V SUPPLY 24 | BIT9OUT
18 | ANALOG -5V 23 | BIT100OUT
19 | ANALOG GROUND 22 | BIT110UT
20 | ANALOG +5V 21 BIT 12 OUT (LSB)

SH

OFFSET

out ADJUST  DIGITAL -5V DGND DIGITAL +5V
7A 1 10 | 9,27,40 ' 8,36 I
2nd
V PASS
DATA
FIRST SECOND - —
ANALOG IN SH STAGE STAGE > - ENABLE
CONVERSION CONVERSION
21-26, 28-34
ERROR
CORRECTION 12-Bit Output
> CKT. and Overflow
39
GAIN 15 1st PASS DATA -t COMPBIN
ADJUST ! ot
REFERENCES
0V
REF 37
- DATA READY
TIMING
- 35 START
- CONVERT
1,17| 2 l 4,14,13' 3,13,19 | 5,12.20|
+15V 415V ANALOG -6V AGND ANALOG +5V

For Immediate Assistance, Dial 1-800-233-2765
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ABSOLUTE MAXIMUM RATINGS

PARAMETERS LTS UNITS A/D PERF. CONT. MN | TYP | MAX |UNITS
+15V Supply (Pin 1,17) Oto+18 Volts dc i
-15V Supply (Pin 2) 010-18 Volts dc G“}’{g,:‘&';,{’:f;c = |05 | 102 |%rsn
+5V Supply (Pin 5, 8,12,20,36) -0.5t0 +7.0 Volts dc 010470 °C _ 102 104 | %FSR
-5V Supply (Pin 4,10,14,18) +0.5t0-7.0 Volts dc 5510 +125 °C _ 104 108 | %FSR
Digital Inputs No Missing Codes
(Pins 35,38,39) 0310455 Volts dc (12 Bits, at fin = 2.5 MHz) Over Operating Temperature Range
Analog Input (Pin 6) +5 Volts dc DYNAMIC PERFORMANCE
Lead Temp.(10 Sec.) 300 °C Conversion Rate
(Changing Inputs),+25 °C 5.0 - - MHz
0 to+70°C 5.0 - - MHz
5510 +125 °C 5.0 - - MHz
Total Harm. Distort.(-0.5 dB
FUNCTIONAL SPECIFICATIONS Be g0 kS4B o | 2 | - |rsas
X 500 KHz to 2.5 MHz 65 -67 - FS, -dB
Apply over the operating temperature range and at +15V dc Signal-to-Noise Ratio
and x5V dc unless otherwise specified. (wio distortion, -0.5 dB)
DC to 500 KHz -67 -70 - FS,-dB
500 KHz to 2.5 MHz -65 -69 - FS,-dB
INPUTS MIN TYP MAX | UNITS Signal-to-Noise Ratio
and Distortion (-0.5 dB)
Analog DC to 500 KHz -65 -66 - FS,-dB
Input Voltage Range - +1.25 - Vdc 500 KHz to 2.5 MHz -63 65 - FS, -dB
Input Impedance 50 160 - KOhm Spurious Free Dynamic Range®
Input Capacitance - 25 10 pF DC to 500 KHz -68 -70 - FS, -dB
Digital 500 KHz to 2.5 MHz 65 -67 - FS, -dB
Logic Levels Effective Bits
Logic "1" 20 - - Vdc DC to 500 KHz 10.6 11.0 - bits
Logic "0" - - 08 | Vdc 500 KHz to 2.5 MHz 10.2 105 - bits
Logic Loading "1" - - 50 | pA Two-tone Intermodulation
Logic Loading "0" - - 200 | pA Distortion ( fiN =2.2 MHz,
2.3MHz, Fs =5 MHz) -72 -75 - dB
OUTPUTS Input Bandwidth
Resolution Small Signal (-20 dB input) 50 65 - MHz
Output Coding Full Power (0 dB input) 30 40 - MHz
(Pin 39 HI) Slew Rate 75 100 - V/uSec
(Pin 39 Low) Aperture Delay Time - 5 7 nSec
Logic Levels Aperture Uncertainty - 5 7 psec
Logic "1" 24 - - Vde S/H Acquisition Time
Logic "0" - - 04 | Vdc 10 0.01% FS (2.5V step)
Logic Loading "1" - - 160 | pA +25°C - 50 70 | nSec
Logic Loading "0" - - 64 | mA 0to+70°C - 50 70 nSec
Internal Reference 5510 +125°C - 70 100 | nSec
Voltage, (pin 16) Feedthrough Rejection
+25°C +9.9 +10.0 +10.1 | Vde 2.5V step 62 -66 - dB
010+70 °C +9.9 +10.0 +10.1 | Vde Overvoltage Recovery, 2.5 V - 100 200 | nSec
5510 +125°C +9.8 +10.0 +102 | Vde
External Current - - 2 mA POWER REQUIREMENTS
Power Supply Range
PERFORMANCE +15V dc Supply (Vo) 41425 | 4150 | 41575 [ vee
Int. Non-Lin., fiN= 2.5MHz -15V dc Supply (Ves) <1425 | -15.0 -15.75 | Vdc
+25°C - - # | LsB +5V dc Supply (Voo) +475 | +5.0 +5.25 | Vdc
0t0+70 °C - - + LSB -5V dc Supppy (Vss) -4.75 5.0 5.25 | Vdc
-55t0 +125 °C. - - ¥ | LSB Power Supply Current
Diff. Non-Lin.,fin = 2.5MHz +15V dc Supply - +25 +28 | mA
+25°C - - + LSB -15V dc Supply - -30 33 | mA
0t0+70 °C - - + LSB +5V dc Supply® - +310 +342 | mA
5510 +125 °C - - 2 LSB -5V dc Supply - -250 275 | mA
Full Scale Absolute Accuracy Power Dissipation - 365 400 | Watts
+25 °C (Tech note 1) - .2 0.4 | %FSR Power Supply Rejection - 0.05 0.1 %FSR/%V
0to+70 °C - .4 0.8 | %FSR
5510 +125 °C _ 108 16 | %FrsR PHYSICAL/ENVIRONMENTAL
Bipolar Zero Error, Operating Temp. Range
+25 °C (Tech note 1) - .15 #0.2 | %FSR -MC 0 - +70 | °C
0t0+70°C - 0.2 0.4 | %FSR -MM -55 - +125 | °C
-5510 +125 °C - 0.4 0.8 | %FSR Storage Temperature Range -65 - +150 | °C
Bipolar Offset Error, Weight 0.56 oz. (16 arams) Max.
425 (Tech Note 1) - | w15 | 02| %FsR Package Type P S ) M. 1P
010 +70 °C - 0.2 #.4 | %FSR
5510 +125°C - 0.4 0.8 | %FSR ® +5V power usage at 1 TTL logic loading per data output bit.
® The same specifications apply to Inband Harmonics.
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TECHNICAL NOTES

1. Use external potentiometers to remove system errors or to
reduce the small initial errors to zero. Use a 20K trimming
potentiometer for gain adjustment with the wiper tied to pin
15 (tie pin 15 to ANALOG GROUND for operation without
adjustments). Use a 20K trimming potentiometer with the
wiper tied to pin 11 for zero/offset adjustment (tie pin 11 to
ANALOG GROUND for operation without adjustment).

2. Rated performance requires using good high-frequency cir-
cuit board layout techniques. Avoid ground-related prob-
lems by connecting the digital and analog grounds to one
point, the ground plane beneath the converter.

In most cases, users will use a single +5V supply for both
analog +5V and digital +5V (applicable for the -5V supply
also). Should users have separate supplies the difference
between the analog and digital supply should be within
+100 mV to avoid performance degradation.

Due to the inductance and resistance of the power supply
return paths, return the analog and digital ground separately
to the power supplies. This prevents contamination of the
analog ground by noisy digital ground currents.

3. Bypass all the analog and digital power supply pins with a
2.2 uF, 25V tantalum electrolytic capacitor in parallel with a
0.1 uF ceramic capacitor to their respective analog and digi-
tal grounds. Use of chip capacitors is recommended.

4. Obtain offset binary output coding by tying COMP BIN (pin
39) to +5V dc. To obtain complementary offset binary out-
put coding, tie pin 39 to ground. The pin 39 signal is com-
patible to CMOS/TTL logic levels for those users desiring
logic control of this function.

5. To obtain three-state outputs, connect ENABLE (pin 38) to a
logic "1" (high). Otherwise, connect pin 38 to a logic "0"
(low).

6. The ADS-131 guarantees it's specified throughput rate over
the temperature range when the START CONVERT pulse
of 10 nS minimum, 190 nS maximum is provided at the
specified rate. Start convert pulses greater than 190 nano-
seconds will result in slower throughput rates.

7. The ADS-131 is capable of digitizing sinusoidal input fre-
quencies up to the Nyquist frequency. The acquisition time
for pulse or dc level signals is 70 nS maximum over the 0
to +70 °C temperature range. Acquisition time is 100 nSec.
maximum from -55 °C to +125 °C.

8. The specifications listed in Figure 3 (timing diagram) apply
over the full operating temperature range unless otherwise
specified.

9. The OVERFLOW pin goes high for signals greater than +full
scale (no overflow flag given for signals greater than -FS).
The OVERFLOW pin is a three-state output and is enabled
by the ENABLE line (pin 38).

10.The ADS-131 has a one pipeline delay in obtaining output
data. Refer to the Timing Diagram in Figure 3.

11.ADS-131 goes into thé+old mode on the rising edge of the
start convert puls