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GENERAL DESCRIPTION

The DAS1152/DAS1153 are 14-/15-bit sampling analog-to-digital
converters having a maximum throughput rate of 25kHz/20kHz.
They provide high accuracy, high stability, and functional
completeness all in a 2" x 4" x 0.44" metal case.

Guaranteed high accuracy sysiem performance such as nonlinearity
of +£0.005% FSR (DAS1152)/ +0.003% FSR (DAS1153) and
differential nonlinearity of +0.003% FSR (DAS1152)/+0.002%
FSR (DAS1153) are provided. Guaranteed stability such as
differential nonlinearity T.C. of £ 2ppm/°C (DAS1153) maximum,
zero T.C. of =80 V/°C maximum, gain T. C. of =8ppm/C
maximum and power supply scnsitivity of +0.001% FSR/% Vg
are also provided by the DAS1152/DAS1153.
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offset trim potentiometers
(as shown in Figure 1).

programming: 0 10 +5V, 0 o + 10V, =5V, and =10V. Un¢
polar coding is provided in truc binary format with bipolar
coding displayed in offset binary and two’s complement.
Tri-state buffers provide easy interface to bus structured
applications.
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DAS] 1 52/DAS1 1 53 _SPECIFICATIUNS (typical @ +25°C unless otherwise specified.)

MODEL DAS1152 DAS1153 OUTLINE DIMENSIONS
RESOLUTION 14 Bits 15 Bits Dimensions shown in inches and (mm).
DYNAMICPERFORMANCE
Throughput Rate 25kHzmin 20kHz min " NONCONDUGTIVE LABEL
Conversion Time 35us max 44ps max i
5/H Acquisition Time 4jus max Sjus max I i ] il
S/H Aperture Delay Slns > 1.025 DeA PN t_nonconoucTVE | 0.2s 6.4 v
S/H Aperture Uncertainty los ¥ EOLD PLATED tHiL-G46204) e
Feedthrough Rejection’ —9dB . 590 136 I
Droop Rate 0.05uV/ps (0. 10V /s max) * G
Dielectric Absorption Error +0.005% of Input Voltage Change X 130 (300
METAL I‘.ﬁ.ll—‘ r.— 1.10 (27.8}.
ACCURACY - T T T 1 e ey P
Integral Nonlinearity® £ 0.005% FSR’ max +0.003% FSR* max éH [T : 1 A ACT
Differential Nonlinearity +0.003% FSR* max +0.002% FSR? max s FF 60 So0 3 ana ono
No Missing Codes Guaranteed b 8 et privgl E
+ 30 Noise (S/H plus A/D) 75uV rms * re+ “REF OuTE
x 30 Noise (A/D) 50uV rms . +H Js:‘:' : : v
STABILITY 25 i Conrhol 8
Differential Nonlinearity T.C. = 2ppm/°C max - o H ENAELE O
GainT.C. + 8ppm/"C max * e e
ZeroT.C. =30pVrC IYP:‘ * B0V C max i ey ‘I"‘l’;' i“-i“]" =
e N o 4
Power Supply Sensitivity *0.001% FSR¥% V, o ToP ViEw o] =01 (2541 GRD
AN — TR MOBEL BASIIE - o 16 el
CABE IS MDT HERMETICALLY SEALED
+5Y, £ 10V ¥
Dto +5V,01w0 + 1OV ¥
Input ImpedapceP 1o £ 5 2.5k0) i
010 f+ 18 Ski} a
= oV 10,01 .
celandt /\ 100MOARF ¥
DIGITATINGYTS
Convert Command* N
*
$/H Control .
-
Low Enable, High Enable *
DIGITALOUTPUTS ~
Parallel Data Outputs
Unipolar Binary -
Bipolar Offset Binary, 2's Complement N
Ourput Drive 2TTL Loads i
Status Logic 1" During Conversion bl
Ourput Drive 2TTL Loads *
INTERNAL REFERENCE VOLTAGE + 10V, £0.3% "
External Load Current (Rated Performance) 2mA max ..
Temperature Stability =+ Sppm/°C max .
POWER REQUIREMENTS
Rated Voltages = 15V (£ 3%), + 5V (= 5%) 2
Operating Voltages® z12Vio +17V, +4.75Vio +5.25V *
Supply Current Drain = |5V +37mA &
+5VY 80mA *
TEMPERATURE RANGE
Specified 0o + 70°C *
Operating ~25°C1o +85°C *
Storage —25Cro + 85°C *
Relative Humidity Meets MIL-STD-202E, Method 103B *
Shiclding Electrostatic (RFI) 6 Sides, »
Electromagnetic (EMI} 5 Sides ol
SIZE 2" % 4" x 0,44" Mctal Package &
NOTES
*Specifications same &s DAS] 152

'Mensured in hold mode, input 20V phpk @ 10kHz2.
Worst-case summation of 5H and AT nonlinearity ermors.
*FSR means Full Scale Range.

*When connecting the Convert Command and the S/H control rerminals wgeiher, the pulss widih must be long enough for the S'H
amplifier 10 scquire the input signal 1o the required accurscy 48 (max, DAS1I52)5ps (max, DASIIS3] I the AD converter

is only used, the Convert Command pulse widith should be 100as min (see Figure Z).
*If only the ADC portion is used, the operating power supply voltage can be mainizined a1 = 12V to = 17V, But if the S/H section
required, the operating volisge must be maintined 2t = 15V (= 3%} or the S/H input voltage must be limited 1o — 7V

w + 10V for & =12V supply voliage.
“Recommended Power Supply: Analog Devices Model 923,

Specifications subject to change without notice.

ASSEMBLY INSTRUCTIONS

CAUTION: This module is not an embedded assembly and is
not hermetically sealed. Do not subject to a solvent or water-wash
process that would allow direct contact with free liquids or vapors.
Entrapment of contaminants may occur, causing performance
degradation and permanent damage. Install after any clean/wash
process and then only spot clean by hand.

we
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Applying the DAS1152/DAS1153

OPERATION

The DAS1152/DAS 1153 are functionally complete data acquisition
subsystems being fully characterized as such. All the necessary
data acquisition and microprocessor interface elements are
provided internal to these devices. Accuracy and performance
criteria are tested and specified for the entire system. Thus,
design time and associated high accuracy problems are minimized
because layout and component optimization have already been
performed.

For operation, the only connections necessary to the DAS1152/
DAS1153 are the = 15V and + 5V power supplies, analog input
signal, trigger pulse, and the HI-ENABLE/LLO-ENABLE tri-
state controls. Analog input and digital output programming are
user selectable via external jumper connections.

ANALOG INPUT SECTION
The analog input can be applied to just the A/D converter or to
snal sample/hold amplifier ahead of the A/D converter.

Analog Voltage Connect
|nput V[N or S/H Out
Range To
Oto +5V ANAIN1,
ANAINZ, Ground NC*
ANAIN3
Oto + 10V ANAIN2 Ground NC*
ANAIN3 ANAIN1
=5V ANAIN1 Ground, ANAIN2
ANAIN3
=10V ANAIN3 Ground, ANAIN2
ANAINI
*No Connection

Errors due to source loading are eliminated since the sample/hold
amplifier is a high-impedance unity-gain amplifier. High
feedthrough rejection is provided for either single-channel or
multichannel applications. Feedthrough rejection can be
optimized, in multichannel applications, by changing channels
at the rising or falling edge of the S/H control pulse.

| SH_CONTROL i —

Figure 2. Analog Input Block Diagram
REV. A

TIMING DIAGRAM

The timing diagram for the DAS1152/DAS1153 is illustrated in
Figure 3. This figure also includes the sample/hold amplifier
acquisition time.

If the sample/hold amplifier is required, the TRIGGER input
and $/H CONTROL terminal can be tied together providing
only one conversion control signal. When the trigger pulse goes
high, it places the sample/hold amplifier in the sample mode
allowing it to acquire the present input signal. The tngger pulse
must remain high for a minimum of 4us (DAS1152)/5us
(DAS1153) to insure accuracy is attained. If the sample/hold
amplifier is not used, the trigger pulse needs to be only 100ns
{min) in length to satisfy the A/D converter trigger requirements.
At the falling edge of the trigger pulse, the sample/hold
amplifier is placed in the hold mode, the A/D conversion
begins, and all internal logic is reset. Once the conversion
process is initiated, it cannot be retriggered until after the end
of conversion.

With this negative edge of the trigger pulse the MSB is set low
with the remaining digital outputs set to logic high state, and
the status line is set high and remains high through the full
conversion cycle. During conversion ¢ach bit, starting with the
MSB, is sequentially switched low at the rising edge of the
intefral clock. The DAC output is then compared to the analog
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NOTES
4 1. Output Data Valid,
= 2. f $/H Control and Trigger sre tiad together, Pulse Width
must be 4us [DAS115215us (DAS1153} min to allow the S/H

Amplifier to scquire the Input Signal. Iif the ADC is oniy
used, the Trigger Pulse must be 100ns min.

Figure 3. DAS1152/DAS1153 Timing Diagram
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DAS1152/DAS1153

GAIN AND OFFSET ADJUSTMENT

The DAS1152/DAS1153 contain internal gain and offset
adjustment potentiometers. Each potentiometer has ample
adjustment range so that gain and offset errors can be trimmed
to zero.

Since offset calibration is not affected by changes in gain
calibration, it should be performed prior to gain calibration.
Proper gain and offsct calibration requires great care and the
use of extremely sensitive and accurate reference instruments.
The voltage standard used as a signal source must be very stable
and be capable of being set to within = 1/10LSB of the desired
value at any point within its range.

OFFSET CALIBRATION
For a 0 to + 10V unipolar range set the input voltage precisely
to +305uV for the DAS1152 and + 153wV for the DAS1153.
For a 0 to + 5V unipolar range set the input to + 153pV for the
ang +76p.V for the DAS1153. Then adjust the zero

N the convcrter is just on the verge of

Zero potentuometer
on the verge of switc

switching from 100...

GAIN CALIBRATION

Sert the input voltage precisely to +9.99909V (DAS1152)/
+9.99954V (DAS1153) for the 0 1o + 10V units, +4.99954V
(DAS1152)/ +4.99977V (DAS1153) for 0 to + 5V units,
+9.99817V (DAS1152)/ +9.99909V (DAS1153) for £ 10V
units, or +4,99909V (DAS1152)/ +4.99954V (DAS1153) for
=5V units. Note that these values are 1 1/2LSBs less than
nominal full scale. Adjust the gain potentiometer unul binary
and offset binary coded units are just on the verge of switching
from 11.....10 to 11.....11 and two’s complement coded units
are just on the verge of switching from 011.....10 to 011.....11.

DASI152/DAS1153 INPUT/OUTPUT RELATIONSHIPS
The DAS1152/DAS1153 produces a true binary coded output
when configured as a unipolar device. Configured as 8 bipolar
device, it can produce cither offset binary or two’s complement
output codes. The most significant bit (MSB) is used to obtain
the binary and offset binary codes while (MSB) is used to obtain
two’s complement coding. Table II shows the DAS1152/DAS1153
unipolar analog input/digital output relationships. Tables I1I

and IV show the DAS1152/DAS1153 bipolar analog input/digital
output relationships.

NOMINAL BIPOLAR INPUT-OUTPUT RELATIONSHIPS

Table Il. Unipolar Input/Output Relationships

ANALOG INFUT
Oto + 5V Range Oto + 10V Range
DAS1152 DAS1153 DAS1152 DAS1153
+ 499969V +4.99984V +9.99939V +9.99969V
+ 2.50000V + 250000V +5.0000V + 500000V
+0.62500V +0.62500V + 1.25000V +1.25000%
+0.0003V +0.00015V | +0.0006Y +(.0003V
+ 0.0000V +0.0000V <+ 0.0000V + 0.0000V
DIGITAL OUTPUT
Binary Code
DASI152 DAS1153
1 10E BET E1D BED LIL 1RL BT 12 111
10 000 000 000 000 100G 000 000 600 000
00 100 000 D00 000 001 000 000 000 000
00 000 HOC 000 001 000 000 000 000 001
00 000 000 000 000 000 000 000 000 DOO

Table lll. DAS1152 Bipolar Input/Output Relationships

Analog Input Digital Output
+5VRange =10V Range Offset Binary Code Two's Complement Code
+4.,9993%V +9.99878V 111 110 110 1 O1 110 L3R 1EE 10D
+2.50000V + 5.0000V 11 000 000 000 D00 01 000 000 000 000
+0.00061V  +0.00122V 10 000 000 000 001 00 000 000 0006 001
000000\" +0.00000V 10 000 000 000 000 00 000 000 000 000
. - 10.00000V 00 000 000 DGO 000 10 0G0 000 000 000

-...

Y)rbi/ / DAS1153 M('Jurpur Relationships
muyc‘.odc mos e

x5 x IUV Rang

+4. +9.99935V) LTS 111 Gllli i n
+2. =5 v 110 000 0O 000 000 000
+0.0003V o 1 100000000000001

+0.00000V  +0.00000'

-5.00000V - 1000000V IM

TRI-STATE DIGITAL OUTPUT

The ADC digital outputs are provided in parallel format to the
output tri-state buffers. The outpur information can be applied
to a data bus in either a one-byte or a two-byte format by using
the HIGH BYTE ENABLE and LOW BYTE ENABLE
terminals. If the tri-state feature is not required, normal digital
outputs can be obtained by connecting the enable pins to
ground.

POWER SUPPLY AND GROUNDING CONNECTIONS
Although the analog power ground and the digital ground are
connected in the DAS1152/DAS1153, care must still be taken 10
provide proper grounding due to the high accuracy nature of
these devices. Though only general guidelines can be given,
grounding should be arranged in such a manner as 1o avoid
ground loops and to minimize the coupling of voltage drops (on
the high current carrying logic supply ground) to the sensitive
analog circuit sections. Analog and digital grounds shouid
remain separated on the PC board and terminated at the
respective DAS1152/DAS1153 terminals.

No power supply decoupling is required since, the DAS1152/
DAS1153, contain high quality tantalum capacitors on each of
the power supply inputs to ground.
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